H.\.\DBOLND 
AT  THE 


LMVERSin'  OF 
TORONTO  PRESS 


Digitized  by  the  Internet  Archive 

in  2010  with  funding  from 

University  of  Toronto 


http://www.archive.org/details/machinery15newy 


Uy 


/  ^'  ^ 


y  -2- 


J 


Machinery. 


Engineering  Edition. 


Index  to  VoL  XV. 
September,    1908,   to   August,    1909. 


1909. 

The  Industrial  Press. 

49-55  LAFAYETTE  ST., 
NEW  YORK. 


/J 

/ 


Index   to    Vol.   XV. 


Alihott,   Paul    W. 

AiitouiullL-  I.atlx'  Stop  mill 

'IVU-tttlc 00 

.Vbbi-i'vlutloiis      for      Bolts, 

N\ils,    t'lc iOll 

<_Jriiidfr  Kliiks   -04 

l.utlu'  Kinks    4o- 

Ki'niiiviii),-  ltii!ihlng»  from 
Tmi-.-ts    047 

Abbifvlutliins  fur  Ucilts,  Nuts, 
itc.      I'aul   W.   Abbott 2iy.> 

Abuse  of  I'aliTit    Klglils.  An.    l!il 

Afclilent,  Urvlllf  WrlKlifs 
Aeroplaiu-    1  '.►- 

Airliliiils  In  tile  Kouiiilry, 
I'rovt'utioii  of    -'iti 

Amounting  S.vstum.  Tliu 
Value    of    ail    Klltcient ....    UNO 

Aeeurate  Serew  from  an  In- 
aoeuratc  Leail-Sciew,  ful- 
ling an.      Itaciiuet    oTo 

Aeeorate  V  Itloeks.  I'lan- 
ing :iS- 

.Viknowli'ilf-'iuiiil  of  .\ilvertls- 
Ing  Mailer.  Tlic   203 

Aeiue  Hrlll  Co.  : 

lligll-.Speeil     Twist     Drill..    157 

Acme    Maeliiuery    Co.  : 

A  Hot  I'ressed  Nut  Ma- 
chine        .'Wl 

Xvme  Mfg.  Co.  : 

Gas-Englne  Air  Com- 
pressor         551 

Adamite      Surface      Machine 
Co.: 
Grinding      and       Polishing 
Machines     1)88 

.Addition  and  Subtraction  of 
Kractlons,  Slide  ttulc  for. 
\Vm.  C.  Michael    380 

.\djustable    Collet    Co.  : 

Solid  Adjustable  Thread- 
ing Hie  for  Use  on  Tur- 
ret   Lathes    "16 

Adjustable  Reamer,  Improved  3'J2 

Adjustable  V-Block.  C.  E. 
Hale 631 

Adjustable  Wrench.  Crescent.  403 

Adjustments  for  Columbia 
Calipers,    improved 727 

Advance  of  Engineering  Edu- 
cation,   The     32 

Advantage  of  Ignorance,  An. 
.\lfred  N.  Hammond 137 

.\dvertislng  Matter.  The  Ac- 
knowledgment  of    293 

.Vdvertising,    Spe<'IHc    33 

.\erlal    Navigation 515 

Aerial  Navigation,  Belgian 
Prize    for    Paper    on 843 

.\erial  Navigation  in  1908, 
Mone.v   Expended  on 795 

Aerial  Pleasure  Yacht  to  be 
Built,    First 848 

Aeronautic     Kecords 119 

Aeroplane  Accident,  Orvllle 
Wright's    192 

Aeroplane  b  y  W  y  e  k  o  ff  , 
Church  and  Partridge,  The 
Manufacture  of  the  Her- 
rlng-Curtlss     988 

Aeroplane  Crosses  English 
Channel     991 

Aeroplane  Development,  Com- 
mercial    Importance     of...    192 

.\eroplane.  Distance-breaking 
Kecord    of    Wright's 548 

Aeroplane,  The  Manufacture 
of    the     Wright 927 

Aeroplane-Type  Flying  Ma- 
chines. Harry  Wilkin 
Perry    246 

Aeroplanes,  First  Exhibition 
of 602 

Aeroplanes,  Separate  Build- 
ings to  be  Elected  for  .Mr- 
ships    and    526 

Agents,  The  Experience  of 
Purchasing    444 

Air  Blast  on  the  Punch  Press. 
Herbert    C.    Barnes 967 

Air  Compression,  New  Idea 
In    30 

Air  Compressors,   Dallett.  ...    478 

.Vir  Compressors  for  Indus- 
trial Service,  A  Line  of 
Belt-Driven     77 

Alr-Cooled  Cylinders.  Manu- 
facturing.    F.  J.   Ilaynes .  .    .">".'l 

Air  Hardening  Stand,  Krieger 
Tool  &  Mfg.   Co.'s 314 

Airship  of  Large  Dimensions, 
An     778 

Airship,  Performance  of 
Count    Zeppelin's    New ....    360 

.\lrship.  The  Commercial,  C. 
A.    McCready     957 

.Virship,  Zeppelin's  Last  Rec- 
ord— The  Ue  Bausset 
Vacuum    869 

Airships,  Separate  Buildhigs 
to  be  Erected  for  Aero- 
planes  and    526 

Ajax    Mfg.    Co.  : 

Ajax  High-Speed  Stop  Mo- 
tion  Bulldozer    304 


.\lcohol  as  a  Fuel  for  In- 
teiiial-Combustloii    EngineH.  305 

.Vlcoliol  Motor  Cab  in  New 
York,    First     410 

Alcohol  to  be  Made  from  Nat- 
ural    (las,    Deiiiiliirrd DstI 

.\  I  1  Uii  1 11  g  SliattliiK,  The 
Kiiikead   Systi'Mi   of 810 

.Uliu,  Walter  M„  Obituary 
of    570 

.Vlkiwance  for  "Set"  of  Lo- 
coiiiotix'e  Piston  Kings  In 
Terms    of    DIaineh-r "  972 

.\ll(»y,  .\    .New   .\tuiuinum .  .  .  .      27 

.\lloy.  Composition  I'sed  for 
Typewriter    Keys    l-lli 

.Vlloy  Known  as  Monel 
Metal,  An    052 

Alloy  Steels  for  Motor  Car 
Construction    955 

.\llov  Steels,  .Me<-hanlcal  Con 

slnielloil    Mad,'    Possible   lij    204 

.\lloys  for  B<'arlngs,  Anll- 
Friction    072 

.VImoud    Mfg,    Co.  : 

.\n  Enclosed  Pinion  'I'J'pe 
Drill    Chuck    322 

Alleratlcm    Sales.    Falsity    of.    500 

.\lumlnum    Alloy,    A    New ...      27 

.\luminum.  Amount  of  Ex- 
port        400 

.\lunilnum  and  Copper,  Sol- 
derhig.      T.    lies 973 

.Mumlnuiu  Castings,  Cause  of 
I'in-Holes    In 192 

.\luminum.  Decline  in  Price 
of    446 

.\lumlnum  Paint,  The  Mak- 
ing  of    942 

.\lum'inum  Wire,  Use  of 
Bare      440 

American  Anti-.\ccident  Asso- 
ciation    Meeting     571 

.\merican  Blue-Print  Paper 
Co.      Reproduction    Process  500 

American   Gas  Furnace  Co.  : 
Gas    Furnace    for    Harden- 
ing   With    Barium    Chlo- 
ride          77 

Heating  Machine  for  Tem- 
pering and  Coloring 
Steel    Parts     233 

.V  m  e  r  1  c  a  n  Mechanic  in 
Europe.      Oskar   Kylin : 

0    78 

7    159 

.American     Numbering     Mch. 
Co. : 
Metal    N  umbering   Ma- 
chine         408 

.\merlcan  Society  of  Mechani- 
cal Engineers,  Annual 
Meeting   of   the    323 

American  Society  of  Mechani- 
cal Engineers.  Spring 
Meeting    of    the 714 

American  Society  of  Mechani- 
cal Engineers,  Washing- 
ton   Meeting    of    the 776 

American  Tool   Works  Co.  : 

15-lnch  Crank  Shaper 155 

High-Spied  Radial  Drill...    2J7 
30-lnch  Triple-Geared  Lathe 

with  Turret  on  Shears..  389 
Back-(ieared  Crank  Shaper.  044 
Sensitive     Radial     Drill...    045 

American   Wood-Working  Ma- 
chinery Co.  : 
A  Motor-Driven  Speed  Lathe  321 

.Ynalytical  Geometry.  Solving 
".V  Problem  in  Trigonome- 
try" by.    William  Kent.  ..  .    139 

.Ynderson.  O.  A.  : 

Answer  to  Casting  Puzzle.    546 

.\ndrew  &  Co.,  M.  L.  : 

Improved  Spindle  Arrange- 
ment for  Andrew  Multi- 
ple Drilling  Machine.  .  .  .    223 

.-Vngle    Belt    Drives.    Locating.   712 

Angle  of  Inlet  and  Exhaust 
Cams,  How  to  Find  Includ- 
ed        947 

.\ngular  Reamer  from  Chat- 
tering. To  Keep  an.  Roy 
B.    Deming    620 

Annealing  Furnace.  Harden- 
ing  and 559 

.\nnealing  Pyrometer.  Leeds 
&  Northrup  Hardening  and.   .So:; 

.\nneallng  Steel,  New  Pack- 
ing   Material    tor 052 

.\nswer    to   Casting   Puzzle.  .    540 

Answer  to  Casting  Puzzle.  O. 
A.    Anderson     546 

.\nswer  to  Casting  Puzzle. 
Robert   Grimshaw 546 

.\nswer  to  Casting  Puzzle. 
Wm.    Pfonts    540 

Anti  -  Accident  Association 
Meeting    S'?! 

Anvils  and  Forges.  James 
Cran    681 

Apartment  Building  to  be 
Largest  in  World,  Pro- 
posed        124 


.\ppllttnce8,  8ume  InterestliiK 
Shop     941 

.\|iprenil4-e  Educational 
Silieme,     .New      824 

.Vpineiitlces.     Educating 447 

ApiirentlceH  In  lli>'  Ciiiclnnail 
.Milling  MachlneCu.'M  Shops, 
Instruction    of 299 

.\pprenilces,  Ludwig  I*oew»*  & 
Co.'s  School  for 82 

.Vppreiillceslilp  Problem,  The,  000 

.Vppii'iiilcislilp  Svsterii,  The 
.New    York   Cenlral    Lines..    524 

.\ppreiitlceshlp  Systems,  in- 
dustrial   Tnilnlng   Through  71.': 

.\)i|ii-oxliiiale  l''racllons,  tJn 
ohialniiig.    .Mltc-hell  Dawes.    137 

Arbor.  Improved  lOxpanding 
.Milling  .Machine.  Frank  li. 
Sterling    209 

Arbor.    Self Ciitcrlng    158 

.\rbors  for  Molding  Work  ■  In 
till'  .Milling  .Machine 521 

.\rch  Bars.  Bending  Stresses 
In  Car  Truck.  W.  E.  ,Iohn- 
ston     .'>7 1 

.\rc  Lamp  Carbons,  Cement 
for    55 

Arc  Lamp  Compo.sed  of  Car- 
bon   Disks    947 

.\rden  : 

Useful  Salve   55 

Arid  Regions  In  the  West, 
Reclaiming    778 

A.  R.  M.  M.  and  M.  C.  B. 
-■Associations  and  t.'onven- 
tlons    911 

Armature  Bar  Clips,  Bending 
Die  for 886 

Armor  Plate  Planing,  Rapid 
Steel    293 

Armor  X'lates,  Thi'  Casting  of  083 

.\rmstrong-Blum  Mfg.  Co.  : 
"Marvel"    Draw-Cut    Ilack- 

Saw    r 234 

A  Grinding  .Yttachment .  .  .    321 
No.    2    "Marvel"    Draw-Cut 
Hack-Saw    637 

.Armstrong  Bros.  Tool  Co.  : 

Quick-Action    Drill    Vise.  .  .    223 
Armstrong   Knurling  Tool.    315 

Artisan's  Guild   Direct-Belted 
Grinder      with      Self-Oiling 
Loose  Pulley   482 

.Yrtlstic  Blacksmlthing 350 

Ash.  H.  R.  : 

A  Thumb  Screw  that  Won't 
Jar  Loose    971 

.Yshes  for  Pillars  In  Coal 
Mines   82 

A.  S.  M.  E.  Conventions.  En- 
tertainment  Features  of  the  773 

.Ysserabling  Work,  .Ypplication 
of  Lifting  Devices  to.  Al- 
fred  Spangenberg   459 

.\ssuan  Dam  on  Value  of 
Land.  Effect  of  the  Build 
Ing  of  the 300 

.Attachment  for  Brown  & 
S  h  a  r  p  e  Milling  Machine 
Vises,  An.     .T.  T.  George..    209 

.Yttachment  for  Cuttlrtg  Heli- 
cal   Steel    Gears 983 

Attachment  for  Milling  Ma- 
chine. Universal   051 

Attachment  for  the  Drawing- 
Board.    W.  L.  Van  Ness.  ..  .    790 

.Yttachmemt,  Starrett  Center 
Gage   730 

Attachments  for  Flexible 
Shaft  Grinder.  W.J.Thomp- 
son        543 

Atwood.   Louis  J.,  Obltuaryof  569 

.Yuthoritles,  Blind  Acceptance 
of    772 

.Yutogenous   Welding    191 

.■Vutogenous  Welding  as  a 
Means  of  Repairing  Cylin- 
ders,    Henry  Cave 591 

Autogenous     Welding    Equip- 
ment Co.  : 
.Autogenous  Welding  Equip- 
ment   for    Light    Work..    906 

Autogenous  Welding  Equip- 
ment   for    Light    Work...    900 

Autogenous  Welding  Oxy- 
.Ycetylene  Process  of  Metal 
Cutting    and 1'20 

.Yutogenous  Welding  to  .Auto- 
mobile Repairs.  The  Appli- 
cation of.    Henry  Cave....    206 

Automatic  Center  Punch.  An- 
other  Use  for  the 704 

.Automatic  DIe-Henrt.  Diamond   314 

.\utomatlc  Escape-Wheel  Cut- 
ting   Machine.    Waltham...    315 

.Yutomatic  Feed  Shear,  Bertsch   979 

.\utomatic  Gear-Cutting  Ma- 
chine,   Lees-Bradner 980 

Automatic  Indexing,  Coulange 
System   of 685 

Automatic  Machine,  Pressure 
Compensating  Device  for. 
Peter  Zultnke   »65 


.Aiilomatle  Multiple  .  Kiihidle 
Screw    Machine,    PeiTleiti*.  .    3U1 

.Vulomatie    J'rollling    Machine   li:i 

.Automatic  Screw  Driving 
Machine,  Ueynolils 'Mi 

.Automatic  Screw  Machine, 
Large   Collet    .Mad,-   on....    289 

.Aiilomutic  Screw  Machine. 
.Alagazlne  .Yltachiiieut  fur 
<  'leveland    320 

.Automatic  Screw  Machine 
AVork,  Some  IntereHllng.  .  .    203 

.Automatic  Shaft  Lubricator, 
A'an    Uoren    IHiO 

.Yutomatic  Turret  Lathe  with 
.Self  Selecting  Feeds.  Ilcr 
bert     Ib3 

.Automobile,  .V  Spring  Wheel 
for    the    so» 

.Automobile  Clutch.  Muurv 
and    Whiti'    U03 

.Aulouioblle  Cylinder  l(e-bor- 
Ing  Machine,   Underwood..    733 

Automobile  Cylinders,  Hea- 
man  &  Smith  Ihiplex  Bor- 
ing   Maehhie    for 150 

.Automobile  Design,  The  Trend 
of    549 

Automobile  Englnea,  Horse- 
Power  Formula  for 807 

.Yutomobile  Factory,  Organi- 
zation and  Equipment  of 
an.     C.  B.  Oweu 493 

-Yutomobile  Factory  Tools  and 
Devices,  Special.  Ethan 
Vlall    073 

.Automobile  Factories,  Special 
Tools  and  Devices  for. 
Ethan    Vlall    581 

.Automobile  Manufacture,  Ma- 
chines and  Tools  for.  C. 
B.    Owen    757 

.Automobile  Manufacture,  The 
Increase   In 848 

.Automobile  Parts,  Broaching. 
Ethan    Vlall    508 

-Yutomobile  Pneumatic  Tires, 
Detachable    Rim    for 249 

Automobile  Rac<*,  Conclusion 
of   the    New    York-Paris...      34 

.Yutomobile  Repairs,  The  Ap- 
plication of  .Autogenous 
Welding  to.      Henry   Cav,-.    I'OO 

Automobile  Shop.  Drop  Forg,' 
AVork  in  an.     Ethan   Vlall.      17 

Automobiles.  Aim  in  Reduc- 
tion   In    Price   of 616 

Automobiles,  Enforced  Super- 
ior  Mechanical    Design    in.    358 

Automobiles  Registered  in 
New    York    State 582 

Automobiles,  Special  Railway 
Cars  for  the  ITansporta- 
tlon    of 360 

.Yvery  &  Co.,  William  : 

Threadhig  Tool   567 

-Yvey    Sensitive    Drill-Press.  ,    474 

.Axle  Lathe,  Lodge  &  Shlplev 
Heavy     402 

Axle  Turning — Methods  and 
Production.  William  P.  Sar- 
gent        413 

Ayrton,  Prof,  Wm.  Edward, 
Obituary   of 325 

Babbitting  the  Pillow-blocks 
of  a  Duplex  Bed 457 

Bachmann,  H.  J. : 

Some    Uses     for     Wrought 

Iron   Pipe    29) 

Tools  tor  Bending  Pipes.  .    545 
A  Twenty-flve  Dollar  Tool- 
makhig  Job 962 

Back-Gear  Design.  Calcula- 
tions for  Cone  Drive  and. 
Albert  Clegg   197 

Baeklng-Off  Machine.  Wal- 
tham  Cutter,   Turning  and  722 

Baird  Machine  Co.  : 

-Y   Tilted   Revolving   Barrel 
for    Drying    Small    Parts 

of  Wire    233 

Four-Slide  Automatic  Wire 

Forming   Machine    648 

Double     Horizontal     Tilted 
Tumbling  Barrels    892 

Baird  Mfg.  Co.  : 

.Yutomatic  Calculating  Time 
Stamp    or    Chronograph...    567 

Balance  Tester  for  Balanc- 
ing Pulleys,  .Yrmatures  and 
Other   Rotating    Parts 233 

Balances  in  the  World,  The 
Most  Sensitive    876 

Ball  Bearing  Chuck,  Morrow 
yuick-Heleaslng    722 

Ball  Bearing,  '"Two  In  One" 
Annular    233 

Ball-Bearing  Worm.   A 862 

Ball  Bearings.  Some  Notes  on  692 

Ballentine    Hardness   Testing 

Device      338 

Balloons.  Successful  Wireless 
I'elegraphlc  Communication 
with    300 


100 

110 


Hall  Thrust  lIcnrlnK (S.'iO 

Ilniid    and    Klnck    Ilniki>8.     A. 

I..    Caiopbfll    

llnnd.    (ilslinit    Shop 

Uaiul  Saw  Shariii'nrr.  Ittilary 

Kill'    Aiitoniallc    7 

nanwcll.  Irvliijc  : 

KoniMila      fi>r     Milling     \'- 
Shapi'd  (i!i«ivi>s  Willi   In 
cllni'd    Top    and    Itiittnni.    T 
Itardons  &  Oliver  : 

MotiirDrlvin     Hrass  Wnik 

Inc   l.atho    

,    llamcs  Vo..  \\.  R  &  .Inlin  : 

Uarut'S    Nil.     .'i     llorl/onlal 

KadlBl    Hrlll    

Rarni'si    L'l: '-.  inih    Inlll. . . 
Barni's  IMIII  In.  : 

t;<Mir  I'rIvon   UanK   Krlll... 
Barnes.  Herbert  C  ; 

Metliiiil  i>(  l.a.vhiK  Out   and 

Ciltllng   »"aius    

.\    Cam   with   Siiine   Spii'lal 

hVatiircs    

Air    Ulatit    on    the    Tunch 

I'ress    

Barrel      for      Drvlng      Small 
I'arl.-i    ot    Wire.    .\     Tilted 

HevolvlnB     

Barrel,  'lilting  Tunililinj;.  . .  . 
Barrels.    Baird    lioulile    Hori- 
zontal Tilteii  'riinilillng. .  .  . 
Barron,  .lames  .s.  : 

Chandler's  .Vdfling  and  S>ub- 
traeling  Seale  for  Frac- 
tions      

Barr.v  it  Zeeker  Co.  : 

Scir.Vdjustins  Friction  Sen- 
sitive Drill    4SG 

rriction-Hrivin    Drill   I'ress  '.tS7 
Base  and   Fonndallon  of  Kile 
Cutting    Machines.     Donald 

A.   Hampsim    :i80 

Bath     for     Hardening     High 

Speed    Steel.     II.    S.    Steel. 

Bath  I'niversal  Grinding  .Ma- 

I'hine.  Improvements  in  the 

No.   liVi    

Baths,  Klectro-ChemicalClr  an- 

Ing    

Battleship,  Contemplated  Con- 
struction of  (ias-Kngine.  .  . 
Baush  Madiine  Tool  Co.  : 
Tool-holder  for  High  Speed 

Steel    

Baush    Thrce-Spindle    Drill 
Press  with  Multi  Spindle 

Attachment    : :    S20 

Ba.v  State  Stamping  Co.  : 

Bennett   llanilv  tirease  Cup 
Beiile.  Oscar. I.  :  ' 

How    .Many    Cashes    Should 

a   lloli   llavey    

Beaman  &  Smith  Co.  : 

l>uplex  Boring  .Machine  for 

Automobile    C.vlinders.  .  . 

A    Large    Portable    Boring 

Machine    

Large  'J'raversing  Head  Bor- 
ing Machine    

Beams  and   Oirders,  Approxi- 
mate   Formulas    for    Sizes 

of.     C.    It.    Whittier .'>:!1 

Beams   or    Olrders,    Formulas 
for  Crane,     c.   U.   Whittier  C.n.s 


Sguare  - 
« Jench 


lawed 


Chl- 

inci'i ; 

Ma 

Prc- 


:iil4 
MP" 


if, 


Kil 


'JIJ7 


;:!.•! 
(j."i(i 


W^ 


->(J2 


!)7:i 

461) 
lo:i 
;{0G 


!Ml7 


t;:;.s 


1.50 


ij67 


of 


li.'iO 


Bearing.    Ball    Thrust 
Hearing    Design.    Ksampl 

Step     

Bearing  for  High  Speed  Shafts 
Bearing,      H.vatt      High  Duly 

RolTer    

Bearing    .Metals.     .Joseph     tl. 

Hart    

Bearing,  Koller  Thrust 

Bearings,  .Vnti-Friction  .\llovs 

for    

Bearings,    ISoller   Belief 

Bearings.  Some  .Votes  on  Ball 
Beaudry,  .Mexander,    Obituary 

of    ". 

Beche  I'netiniatlc  Power  Ham- 
mer         473 

Becker  .Milling  Machine  Co.  : 
Spiral  Cutting  .\ttachments 
for    the    Becker    Vertical 

Milling  Machine 152 

Becker.  O.  M.  : 

The      .Newer      High-Speed 

Steels    

Bed.    Truing   a    Bench   Lathe, 

Walter   Cribben    

Bellows,  O  h  e  r  m  a  y  e  r  Blue 

Leather    

Belt     and     Hope     Drive     Sur- 

facers,       "Nu-Cllnch" 

Belt    D  rives.    Experiments 

with  Hope  and 4:{4 

Belt  Drives,   Locating  .\ng|e.    712 
Belt  Fastener.    .\   I.  Linslev.  . 
Belt   Lacer.    Ueeordlng   Board 
to  Keep  Track  of  the.      F. 

Terry    

Belt   Lacing  Device,  Mumford 

Wire     0O.-> 

Belt  Sander  and  Polisher.  Im- 
proved   Vertical    552 

Belt     Shifter     and     Counter- 
shaft,   Pullet    978 

Belt   Shifter.    Improved    Form 

of.      rionald  A.   Hampson..    ftfifi 
Belting.    Combined    Steel    and 

„  "fm"    •  ■ 651 

Belting.  fJraton  &  Knight 
Co.'s    Spartan     803 

^'■i!i"*^„""  '•"  -^pnlicatlon. 
The  Effect  of  Rolled.  G 
n.    Lang    

Bemis  &  Call  Hardware  j 
Tool    Co. : 


i;k4 


734 

026 
7.34 

072 
(ioO 
692 

570 


7.3 
860 


893 


796 


886 


138 


.\dju8table 
and    Pip 
Beiiils  Hexagonal  Milling  .Ma 

chine.  The   

Bench    Filing    .Machine. 

cago    

Bench   Lathe,  .\   .New   .s 

Bench    Lathe,    llockford 

chine  &    Shuttle   Cii.'s 

cislon    

Bending  and    Fornilng  of   Fi- 
ber    Sllei'ls      

Ilelliling    Devices.    Two 

Bending  Die.  Fnglnii'r.  .  .  . 
Bending  Die  for  .Vriiialnie 
Bar  Clips.  .1.  A.  C.  lioubt 
Bending  Device.  .1.  \v.  Blown 
Bending    Device,    Pine.     |t.    ](. 

Little    '  

HiMilIng    Machine.    Combined 

I'onnlng    anil     

Bending      I'lpis.      Tools     for, 

Henry    .1.    Baelimann 

Bending    Hods    or    Bars.    .Ma- 
chine fill-    

Binding  Stresses  In  Car  Truck 
.\rcli  Bars.     W.  F.  .fohnslon 
Bi  nilz.  W.  L.  : 

Hack   Cut  ting  on  IheShajier 
Compulation    Table  for  Keg- 

ular    Polygons    

Berlin      Suspended      lialhvav. 

The      

Bertsch  &  Co.  : 

Bertsch    (Jang    Punch 

Bertsch      .\ulomatlc 

Shear 

Besly  &  Co.,  C.  H.  : 

Besly    Double    Spiral 

Grinder    

Besly.  Charles  Howard.  Obit- 
uary  of    

Bevel  Gear  Blanks  In  the 
Davis  Turret  Lathe,  Fin- 
ishing    

Bevel   Gear  Gage.   A '. 

Bevel  Gear  Problem.  A.    Edw 

Person    

Bickford  Drill  and  Tool 
Consolidation  of  the 
cinnati    Machine    Tool 

and    

Bickford  &  Washburn  : 
Tap     Thread     Milling 

chine     

Billings  &  Sjiencer  Co.  : 

Model    (_'   Drop   Hammer 

Hob    Saw 

Milling     Machine     for     iiie 

Cutting    

All  Steel    Screw-Driver...! 

Hinder    for    Preserving    .\rti- 

eles     of     Special     Interest. 

.1.    \.   Caless    

Bird    in    the    Hand,    etc.    Ap- 
plied   to    Manufacturers 
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Disk 


.321 
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321) 

504 


306 
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321 
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488 


159 
377 
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JIa- 


028 


144 
224 


231 
507 
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Bit-Brace  Taps.  Dimensions  of  548 


971 


for 
for 


520 
24 


Black-boards.   Two   fiseful.. 
Black     Finish    for    Steel.     E. 

W.    Norton    55 

Black      .N'ickel      Coatings      on 

Metal    Surfaces.    Producing  .329 
Blacksmith.  "Don'ts"  for  the 

tienrgc     T.     Coles 443 

Blacksmith    Shop    Neglected** 

Why    Is    the '  359 

Blacksmith     Shop.     Notes'    oii 
the  Economical  Working  of 

the.     .lames    ('ran 

Blacksmith    Shop,    Tools 

the.     .lames    ('ran .... 

Blacksmith    Shops.    Tools 

Increasing    Production 

■lames    ('ran    

Blacksmithing.  -Artistic 
Blacksmithirrg.    More   Artistic  fid 
Blackwells    Island    Cantilever 
Type    Bridge.    The    Queens- 

horo    or    

Blade    Stop    for    Lang    Tool- 
Holder.    Positive    

Blank.  C.  S.  : 

Holder   for   the   Ink   Bottle  O.'ll 
lilanking    and    Forming    Die. 
Efficient    Type    of.      P.    E 

Shailor   

Blanking     Dies.      Econo'niiVa'l 
Method  ot  Making.     James 

S.   Glew 

Blanks.  Gages  for  .\ccurateiv 
Sizing  Bevel   Gear.    George 

D.    Porter    5  m 

Blanks    in    the    Davis    Turret 

Lathe,  Finishing  Bevel  Gear    150 
Blanks  that  Adhere  to  Punch- 
es.     Stripping     Cup-shaped 
Drawn  Pieces  and.    C.  How- 
ell   Dockson     9B4 

Blast  Furnace  Gases  for  Pow- 
er Production    947 

"Bled"     Timber      Proved'  '  as  ' 

Strong  as  "Unhled"  Timber  SOI 
Blevney,  .lohn  C.  ; 

.\utomatlc  Polishing  Ma- 
chine   for    Finishing 

Punchlngs    72(5 

Bliss  Co.,  E.  W.  : 

Triple-Action  Drawing  Press 

"ofi'  T'"''^'*'"^  f")"  Jinking 
Si^de  Seams  In  Cylindrical 
Work    

An  Antomatlc  Double  Slide 
Press    

Heavy  Quadnipie '<i;'r'an  k 
Press    ^Qo 

Double  Crank  Toggle'Draw- 

Ing    Press    

Bliss  Compound  Pneuin'a't'lc 

Forging  Hammer   889 

IV 


1K4 
350 


7:;6 

909 


795 


40: 


Bliss   Powcr-PresR   Clutch 

.loseph    B.    McCann 

Bllven.  C.  E.  : 

Distinctive  Colors  for   Pip- 
ing   In    a    Manufacturing 

Plant    

Block  Brakes,  Band  and,      .V 

L.    Campbell    jijo 

Block.   Making  an   Engraving. 

Ethan    Vlall    ,    781 

Blinks  and  Studs  for  Selling 
In     and      Holding      Large 
Work.     Lang's     ll.el.  .  .  . 
Blount  Co..  J.  G.  : 

The     "Stuyvesant"     Turr 

Lathe   

Motor  Driven    S|ii  ed    i.ailie 
Blower.   A   New    Pressiiri> 

Blower.     Forge    wlib     .M •- 

Driven    

Blower  Utilized    for   Clearing 
Work      of     Chins,      Uoiarv 

Pressure     " 

Blue  [irinl     Drying    F  r  a  m  e', 
WllUains,    Brown   &   Earle, 

Bliii'  print    Protector    

Blueprint    Protector.      L.    II. 

Georger    4(58 

Bliie-iirlntlng  KInk,  A,     A.'g'. 

.Tohnson    •»]  _| 

Blue  printing    Machine,    Go'v'- 

ernor  for  Buckeye.  ; 7(j 

nine  iirint ing  Machine.   Hapid  988 
Blueprints.   A    Direct   I'rocess 

for    Copying    

Blueprints,     How     to     Save 

Charles    K.    King 

Blueprints.      Lathe      Bracket 

for.     L.    H.    Oeorger 

Blne-prlnts.      Marking     Fluid 

for.     William   II.    Davlil...     55 
HlU(<prints,  Spots  on,  Howard 

D,    Voder     973 

Blue  prints.  To  Save  Burned 
or  Ovcr-Exposed.  ,1.  C.  I  las- 
sett     55 

Blue-prints  Without  a  Frame, 

Making.    C.  E.  Burnap 47 

Bluing   Compound    548 

Bluing  Metals.   .Joseph  Weaner  707 
Boat    Destroyer,   Tartar.   Uoc- 
ord-Breaki'ng   Speed    of   the 

Torpedo    

Boats  to  he  I'sed  on  the  Mis- 
souri   River,    Reinforied 

Concrete     

Bocorselski,  F,  E, : 

Tool-holder  for   High-Speed 

Steel   

Improved  Splndle-Ad.iust' 
ing  Device  for  Multiple- 
Spindle   Drills 

Boiled  Shirt  Idea,  The  Fal- 
lacy of  the 

Boiler    Capacity,    Great    Po.s- 

sihle   Increase  of 

Boiler     Stack     was     Erected 

How  a  Big 

Boiler  Tester.  A  Portable  Lo'- 

comotive 631 

Bolt  and  Pine  Threading  Ma- 
chine.   Alfred    Box    &    Co.'s 

Multiple   Die    393 

Bolt-Cutter.  Mnnimert.  Wolf 
&  Dixon  High-power  Plu- 
rality  Die    639 

Bolt  Heads.  Automatic  Trim- 
ming Machine   for 152 

Bolt  Screw  Threads.  Carriage  949 

Bolt  Tans.   Stove    530 

Bolts.     Nnis.    etc..     Abbrevia- 
tions for.     Paul  W.  Abbott  200 
Bonnev,  C  S.  ; 


571 

192 

.  .    220 

398 
825 
600 
206 


71 

234 
322 


638 


Antomatlc   Reversible    Tap- 
per          2.34 

BookMaklng.  Proflt  in  Tech- 
nical        634 

Bored  Holes  Machining  Plane 
Surfaces  True  with.     R.  C. 

Scholz    291 

Boring    and    Planing    Corliss 

Engine  Cylinders    205 

Boring  and  Reaming  Bar.  .  .  .    2.34 
Boring     and     Turning    Mills, 

New   Line   of  Poole 316 

Boring  Bar.  Nappanee  Porta- 
ble         718 

Boring-Bar.  Sneeial    137 

Boring-Bars   and    Heads.     Lu- 

cien    L.    ll.nas 665 

Boring.    Drilling   and    Milling 

Machine.  Colfman  I'luversnl   407 
Boring.    Drilling    and    Milling 
M.nchlne.    Fosdick    Ilorizon- 

tnl    146 

Boring.  Drilling  and  Alilling 
Machine.  Fosdick  Motor- 
Driven    Horizontal 731 

Borfng.  Drilling  and  Milling 
Machine,  Newton  Horizon- 
tal     , 31S 

Boring   Head.    Eccentric 503 

Boring  .Ilgs  Psed  hv  the 
Oucen    City    Machine    Tool 

Co 487 

Boring     Machine.      A     Large 

Portable   322 

Boring    Machine,    Automobile 

Cylinder    735 

Boring      Machine,      Combined 

Milling   and    987 

Boring  Machine  for  .Vutomo- 
blle    Cylinders.    Beaman    & 

Smith  Dunlex    150 

Boring    Machine.    Horizontal.    5fi.S 
Bering     Machine.     Increasing 
the    Efliclencv    of    a    Hori- 
zontal     Drilling.      Tapping 
and.       Alfred    Spangenberg  745 


Large    Tra- 

p'or'tahlV.'.'. 
Practice  in 
the    Laiidls 


5117 
73.'» 


85: 1 


Boring    Machine, 

versing   Head 
Boring    .Machine, 
Boring    Machine 

the    Shops    of 

Tool    Co 

""i'i'.'Im  ■- '"  "'"''''  "'"'  "  '^"'"B"' 

Boring    Mill,  '  i'l-'iivlsiiins   'fiir 

Waier      Cooling      on      the 

(,"llium    

Boring  .Mill.   The   .KdvJu't'ii'r'es 

ot    a    Waler  cooled.  .  . 
Boring     .Mills.     Parallels     for 
,.   \erlical.        It,      M.      Well 
Boi'irig,    .Milling    and    Drilling 
.Maihlnc,     Cleveland     llorl 

zontal    

Boring,    .Milling   and    Drilling 

Machine.    rnlver.sai    ...  154 

Boring      'I'ool      and      Holder, 

Krieger    

Itoiing  Tool  for  Turret   Laili'e' 

.\(l,|ustable.      Cnnirlbntor 
Boring.    Turning    and    Facing 
Machine,    I'nderwood    Port- 
able     

-Bosloek,    Francis  .1.  : 

Diagrams      for      Designing 

Spiral  Gears   ,.  ,    * 

Boslon    Boll    Co.  ; 

Simplex  Multiple  Spindle 
Automatic  Screw  Ma- 
chine      

Box  &  Co..  .Mfred  : 

.Miililple  Die  Bolt  and  Pipe 

I'breading   .Machine 

Bow  lirlll  in  the  .Manufacture 
of  Knives,   Ise  of.     Donald 
A,    Hampson    ,  .  .  . 
Brach    Supply    Co,,    L,    S, ':" 

Vibration   Lock-.'s'ut. 
Bracket        for        Blue-Prints', 

Lathe.      L.   II.   Georger.  .  . 
Bracket.     I'niversal     Camera 

Ethan    \iall    

Brake.    An    Alternating    Cur' 

rent    Motor 309 

Brakes.   Band   and  Block.' '  .'\'. 

L.    Campbell 

Brass   for  Brazing.   The'  Pe'r- 

centage  of  Copper   in  .  .  .  . 
Brass    from    Becoming    Brit- 
tle,  To   Prevent'.  .  .  . 
Brass     \a  I  ves— T  u  r  n  1  n'  g 
Shafting     for     Screw     Cut- 
ting,   Grinding    711 

Bt,»ss      Work.      Grinding 
Threading       Chasers       for. 

Ethan    Vlall    ]i)9 

Brawn,      Obituary     of     .lolin 
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620 
406 
214 
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131 
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White    & 
Portable 

Draw- 


120 
7.':4 

478 

232 

500 

375 
119 
411) 

lis 

337 

632 
527 

34 


Blazing  Cast    Iron  and'o'thir 

Metals    

Brazing    Compound 
Breaker.    Williams, 
Co.'s    Stav-Bolt.  . 
Breast    Drill.    Willey 

Electric    " 

Breatli,   William   L  • 
Sizes     of     Working 

ings    

Brick,    Making    and    Harden- 
ing   a     Drill     for,       ,lames 

Cran    

Bricks,    The    .Manufacture    of 

Slag-Concrete     .  . 

Bridge    Cables    Strung.     Last 

Wire    of    the    Manhattan.  . 

Bridge,   Collapse   of  German. 

Bridge.       Largest       Concrete 

Arch.   In   the   World    .  . 
Bridge.     Operating     Cost     of 

the   Brooklyn    .  .  . 
Bridge    Pins.    The    Wear  of" 
Bridge.   Proposed   Reconstruc- 
tion  of  the  Quebec.  . 
Bridge.   The  Galvanized   Wire 
Susiiender    Ri.|ies    to    Sup- 
port    the     Main     Span     of 

Manhattan     sog 

Bridge,    The    Op,.ning   of    tile 

Manhattan     ggj 

Bridge,  The  (Jueensboro  or 
Blackwells  Island  Can- 
tilever    Type 

Bridges,  Automatic  Signals  to 

Prevent   Wrecks  on.. 
Bridgeford   .Meh.  Tool   Wks 
(;an    Lathe    for   Reflnishlng 
Car  .\xle  .Journals  With- 
out     Removing      the 

Wheels     

Brightman   Mfg.   Co.  :' 

A    Line    of    Shaft    Turning 
Straiglitening     and     Pol- 
ishing    Machinery.  . . 
Brinell     Method     of     Testing 
the     Hardness     ot     Metals 

The    

Bristol    Co.  : 

An    Electric    Operation 

Recorder    

British    Correspondent: 

Sitperheating   in    England.. 

British   Machine  Tools  at  the 

Franco-British     Exhibition. 

Oskar   Kylln    

British 


736 
526 


158 


14 


321 

13 


Nev 

Brittle. 

from 


I'atent  Law,  Etfect  ot 


192 


To     Prevent     Brass 

Becoming 131 

Broaching    a    Dove-Tail    Key- 
seat   In  a   Taper  Hole.      T- 

Square    455 

Broaching   .\utomobile  Parts. 
Ethan   Vlall    596 


Broaching  Mai-blne  Arranged 

for  Hroachlng  Tapers,    La- 

polnte    1^1 

Hionae,     Uecolorlng.     K.     W. 

Norton l*"-' 

Brougli,  Obituary   o£  Beunett 

II -'1*^ 

Blown  Color  on   Mitnls,   How 

Id  I'roilmi'    •  "' 

Brown,   J.    \V.  : 

Benuing    Uevlce - 1  - 

lirown-l'nnts.         John       B. 

Slurry     &5 

Brown,   H.  H.  : 

L)i'sl|;n  iind  Construction 
ot  Klicuic  Ovi'ilii'iiil 
Cranes. 

I     3127 

•>     418 

a    .'>o:t 

4    r>77 

5    BtfU 

II     74!> 

7     847 

Brown    &    Shnrpf    Mfg.    Co. : 

ConslHiitSpwil     Drlvr     tin- 

Brown    it    Sliaipi'    .\ulo 

uiatlc    Screw    .Macliinc.  .    Ill 

No.    Il;   riiiln  (irindlng  iMii- 

cUlne     7tl8 

Uecint  Aildillons  to  Ilic 
Bniwn   iV   Sharps   l.lno  ot 

Machiiiisls'     '1'im>1s 81- 

Brown    &    Sliiirpc    Slinking 

Giar     Cutlir 'M-i 

Attachmiiit      lor      Cutting 
Hellial    Steel    Gears....    i)83 
Brown  &  Son,  Edward  : 

Portable    I'yromeier L'.H 

Elcilrie  ktcoiding  Pyro- 
meter         U88 

liryant,  L.  N. : 
.  Holder     for     Drawings     in 

Machine    Simp    I'nuliee.    -Iih; 
"Buckeye"     I)  1  e     S  1  o  e  k    ni 

Large   lUmensiuns.    llai-t's.    -"ill 
Buckeye   Engine   Co.  ; 

Governor    for    lUiekeye 
Blue-1'rintinK     Machine..      7li 
•Buckeye"         Katchet-Driven 

Die-Stock    lilitj 

Buffalo    Korge    Co.  ; 

b'orge     With     .Motor-Driven 

Blower      554 

Hand   1  Heani  and  Channel 

Punch     808 

Buffalo   Specially   Co. : 

Buffalo  Special ly  Co.'s  Du- 
plex    iJack-Siiw 319 

Buffing  Lathe,  Duplex  Inde- 
pendent   End     !J7S 

Bullard     Automatic     Wrench 
Co.: 
Schroeder   Hatchet    Wrench  41)0 
Bullard  Mch.  Tool  Co. : 

Boring  and    Iteaming  Bar.    234 
Bullard      24  Inch      Vertical 

Turret    Lathe :;08 

Bullard,    S.    H. : 

Elevating  Tool-Post  De- 
sign          026 

Bulldozer.    .V    Horizontal....    322 
Bulldozer,     Ajax     High-Speed 

Stop  Motion     804 

Bullet.     .Vdvanlages     ot     the 

Spitzer     102 

Bullets    at    Close    and    Long 

Range.    Penetrations    ot. .  .    778 
Burke   .Machinery  Co.  : 

Improved   Burke  <_'old   Saw  47(> 
Slotting      .\ttachmcnt      for 
the  Milling  Machine....    550 
Burnap.    C.    E.  : 

Making  Blue-Prints  With- 
out   a    Frame 47 

Burner,    Kerosene    Oil 550 

Burns.    Charles    E.  : 

Truing    Kuugh     Work 541 

Burns,    W.  : 

Machining   a    Three-Tlirow, 
Built-up   Crankshaft....    534 
Burring  Machine,    Seml-Auto- 

matic  Nut   567 

Burroughs,  Herbert,  Obitu- 
ary   of     569 

Burr,  Samuel  D.  V.,  Obitu- 
ary  ot    325 

Busey,   H.   S. ; 

"Don'ts"    for    Inventors...    356 
Bushing      for      Paper      Bolls, 

Tightening    a 140 

Bushings    from    Turrets,    Ke- 

movlng.    Paul  W.  Abbott..    547 
Button-die      Holder,      Releas- 
ing.     Thomas     J.     Norton. 

Douglas   T.    Hamilton 467 

Button  or  Split  Dies,  Formu- 
las for  Machine  Screw. 
Thomas      .T.      Norton      and 

Douglas  T.    Hamilton 536 

Buyer,  A.  : 

The  Exnerlence  o(  a  Cus- 
tomer         620 

Buzz  Planers,  Safety  Device 
for     189 

Cab  in  New  York,  First  Al- 
cohol   Motor    410 

Cable  Hauling  on  the  New 
Manhattan    Bridge 104 

Calculating  Device.    I'nique.  .    769 

Caldwell.  Ilenrv  Wallace, 
Obituarv    of    .'. 487 

Caless.  .T.  A. : 

Binder  for  Preserving  -Arti- 
cles of  Snecial  Interest.  .    342 

Calipers,  Improved  Adjust- 
ments  for   Columbia 727 


Calipers,  Lock-Nut  for.   O.  A. 

Ilampson     .14 

Cam  Culling    .Machine,    A....    S'Jl 
Cam    Cutting    Machine,     Uni- 
versal          486 

Cam,      Intermittent.        Cyrus 

Taylor     370 

CamOpeiated   Prhiliug   Press 

Meclianlsm.        D  a  v  Id       J. 

Walsh    793 

Cam  Hollers.      Cvros  Tavho'.    370 
Cam  WUh  S.mie  Spe.lni    l''ea 

lures,  .\.  Herheri  c.  linrni-s  704 
Cum,  Writing.  A.  K.  Seliulz  l.!2 
Cams,  How   to    l''ln<l   Iiielinled 

Angle     of     Inlei     anil     l:\ 

hausl    1)47 

Cams,   Method  of  Laying  Out 

anil    Cutting.       Herbert    C. 

Barnes     lUl 

Cams    to    .\ccunite    Lead,    Au 

Ingenious     and      S  I  m  p  I  e 

.Methiiil    of   Culling    Master 

Plate     30!) 

Camera     Bracket,     I'nlversal. 

Ethan    Viall     027 

t'aiuera     for     Iteeording     the 

Speed  of  Auloniobiles.  .  .  .  938 
Campbell.    .\.    L.  : 

Band  and  Iilnck  Brakes...  100 
Caiiiphell,  a.    P.  : 

Simple  Wire  Bending  Tool  204 
Can    Ends,   Punches  anil    Dies 

for.     Slrlus 51 

Capacllv,    Limitation    of    Ma- 
chine         804 

Capital   due   to   the   New   Pat- 
ents .\ct.   Increased 872 

Capllallzatlon    of    |{e|)ntalli)n      92 
Car      Construction.       .V  1  I  o  y 

Steels    for    Motor 9.'5 

CjinluUo,   I'orrest  10.  : 

Some      Thoughts     on      Ma- 
chine    Tool      Design 839 

Car     for     Curves     of     Short 

Kadli.  Special   Shop.  .lames 

T.    <;rlnisbaw    49 

Car   Truck   Arch   Bars,   Bend 

ing     Stresses     In.      W.     E. 

.lohnston    371 

Car  Wheels  Without  Flanges 

Proposed     270 

Cars    for   the    Transportation 

of      .\utomoblles.       Special 

Hallway    360 

Cars,     Horse-power    Hegulred 

for     Moving.        Morris     .\. 

Hall    584 

Cars    on     the    Thli-d     .\venue 

Hailroad.  Experlimnlal .  .  .  880 
Carlln's    Sons    Co.,    Thomas: 

Direct-Driven  Lever  Shear  40K 
Carnegie's     Prollt-S  h  a  r  1  n  g 

Plan     400 

Carr  Bros.  : 

The  Carr  Tool  Holder...  321 
Carrlagc-Bolt    Heads.    Shanks 

and    Seri-w    Threads 972 

Carriage-Holt    Screw    Threads  940 
Carroli-.Tamieson     Mch.     Tool 
Co.: 

Oulck-Chance  Gear  Engine 

Lathe    819 

Car-Wheel   Lalhe.   Sellers 898 

Case-Hardening    Mixture....    452 
Case-ITardeninc.        Objections 

to      TTsIng      Copper      Wire 

When    209 

Cases,     Gerstner    Portable 

Tool    723 

Caskets,    Perraeute    Drawing 

Press    for    Metal 221 

Caskev    Valve    Co.  : 

Hydraulic   Valve    409 

easier  Co.,   Marvin  : 

Eccentric  Boring  Head....  563 
Cast    Iron   and   Other  Metals, 

Brazing    120 

Cast     Iron     Cylinders.    Tests 

on      50 

Cast    Iron    Fittings,    Tests    of 

Standard     607 

Cast       Iron       Lathe       Tools. 

Chilled      867 

Cast      Iron     Holl.s.     Grooving 

Operation    for    Chilled 548 

Cast  Iron  Under  Water,  Saw- 
ing.     Ethan    Viall 379 

Cast   Iron.   Welding 961 

Casting    a     Kuhher    Wall .548 

Casting     of     Armor      Plates. 

The     683 

Casting    Pipes    in    Permanent 

Molds    37 

Casting  Puzzle    .'100 

Casting   Puzzle,    .\nswer   to.      ."140 
Casting    Puzzle.     S'llution    of 

the.     .Tames  Cran    62."» 

Casting  Pioizle.  .\nswer  to.    O. 

.\.   Anderson    546 

Casting    Puzzle.      .\nswer    to. 

Robert  Grimshaw 546 

Casting    Puzzle,      .\nswer    to. 

Wm.  Pfonts o4C 

Castings.     New     Development 

in   Steel    372 

Catalogues  Without  Price 
Lists.  Poor  Pollcv  of  Send- 
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Cutter.     .Vbrasive     Metal....    822 
Cutter,   An    Automatic   Wire.    320 
Cutter.      Brown      &      Sharpe 
Stocking  Gear   903 

VI 


Cutter  Head  of  Improved 
Construction,     All-Stecl,..    158 

Cutter,  .Motor-Driven  Pipe 
and    Tube    300 

Cutler.  .Muinmert  Wolf  and 
Dixon  HlubPower  Plur- 
ality    Die    Bolt- 639 

Cutter,  New  Type  of  Mill- 
ing        273 

Culler  or  Counterbore,  Flue- 
Hole,      Austin   G.   .loluison.    882 

Cutter  to  a  .Machine  Sleel 
Body,  Welding  a  High- 
Speed    Steel 703 

(.'utter.  Turning  and  Backing- 
OIT    .Maclilne.    Wailiiam....    722 

Cutter  with  Inserled  Blades. 
Di-vi'liipnient  of  a  High- 
Speed     .Mining     ".  .    257 

Cutters  and  Ta|ier  Reamers. 
Setting-Angles  for  Milling 
Angular.       W.     .\.    Knight.    163 

Cutlers,  Centering  Self- 
Hardening.     J.   R.   Weaner.    214 

Cutters  In  I'lanlng  and  .Mill- 
ing Fixtures.  I.  o  eating 
Tools   and.     Ilei^hi    Block.    969 

Cutters,  The  Disturbing  Ef- 
fect of  Centrifugal  Force 
on    IlighSi d    531 

Cutting  a  Large  Silent  Chain 
Pinion.     C.   -M.   llanierslv.  .    456 

Cutting  Cams.  .Mel  hod  of 
Lavinii  Out  and.  Herbert 
C.  -Barnes    101 

Cutting  Helical  Gears  on  the 
Brown  &  Sharpe  .Auto- 
matic Screw   Machine 617 

Cutting  Machine,  Wallham 
.\utomatlc    Escai)e-\\'lieel .  .    315 

Cutting  Machine,  Waltham 
Clutch     720 

Cutting-oCf  Machine,  High- 
Speed    Steel     486 

Cuttiniroff  of  Thin  Tubing 
with  the  Power  Hack 
Saw,    The    887 

Cuttini:  Out  Metal  Sheets, 
Machine    for 368 

Cutting  Qualities,  Taylor- 
White  Process  of  Treating 
Tungsten  Steel  to   Increase  276 

Cutting  Screw  Ends  Flush 
with  Nuts,  J.  T.  Grim- 
shaw         213 

Cutting  Screws,  Improved 
Method    of    634 

Cutting  Speeds  to  be  Used  on 
Milling    Machines,    General  353 

Cutting  Worms  and  Hobbing 
Worm-Wheel    Seements.. .  .    286 

Cvlinder  Oil.  Selecting  a. 
('has.    L.    Hubbard 208 

Cylinder  Press.  Watson-Still- 
man   Reversed    731i 

Cvlinder    Reamer.    Kelly 392 

Cylinder  Re-Boring  Machine. 
Underwood   .Vutomoblle    ...  733 

Cylinders,  .\utngenous  Weld- 
ing as  a  Means  of  Re- 
pairing.     Henry    Cave 591 

Cylinders  in  Single-.\ctlng 
Engines.   Offsetting    .......    788 

Cylinders,  Tests  on  Cast  Iron     56 

Cylinders,  Thick.  P.  M. 
'Gallo    870 

Cylinders.  To  Determine   Size 
'of    Gas     and     oil     Engine. 
Newton   Wright    427 

C.vlinders.  l'nit|ue  Method  of 
Finishing.  Joseph  R. 
Weaner    464 

Cylindrical  Grinding   7<H 

Cylindrical  Grinding. 

■  1  620 

2    '. 699 

Dalin  Bros.  : 

No.    2    Dalin    Hand    Milling 

Machine     304 

Dalin,  Obituary  of  Gust.  \..    991 
Dallett  Co..   Thomas  H.  : 

.\ir  Compressors 478 

Data  Sheet  Correction    712 

David,  William  H.  : 

Markmg  Fluid  for  Blue- 
Prints    .55 

Davis  Clutch  Co. : 

Davis  Clutch 891 

Davis  Machine  Co.  : 

Finishing  I!  e  v  e  1  G  ear 
Blanks  in  the  Davis  Tur- 
ret Lathe 159 

Davis   Machine   Co..  W.    P.  : 
Davis  16-inch  Engine  Lathe 
with  Motor  .Attachment.    987 
Davis,   Ralph   W.  : 

Chart  for  the  Cost  or  Pur- 
chasing   Department...    624 
Size  of  Working  Drawings.   884 
Davis.   William  : 

Hardening  Drills  for  Drill- 
ing   Spring    Steel 140 

Soldering  Paste  for  Copper 

Wires    973 

Dawes.  Mitchell  ; 

On    Obtaining   .Approximate 

Fractions    137 

Deane  Steam  Pump  Co. : 

Triplex    Power    Pump    ....    231 
Deaths,   etc..   tor  Publication, 
Request      for      Notices      of 

Changes     409 

Defects  in  Mechanism,  Lo- 
cating      040 

Degrees  in  Electrical  Engin- 
eering. Massachusetts  Insti- 
tute of  Technology.  .Ad- 
vanced          82 


Delttvc'ii,     Obituary     "t     \\11    „,,., 
11am    «-" 

Iii'I.Ilk-,  A.  J. :  ,„- 

A    liilll    riv«»    Vise ••"' 

Tool-KdOiu  I'lK'ik  Sysli-iu.  .    ««■> 

Delta    llli'    Wiirks  ; 

Niw    Cut    I'll.'    tor    Saw 
Shar|ii'iiili|.'     '•Ull 

lii'iiiurki.   J(is>i>li  : 

Self  I'l'iui-llnu   Al-bol- l-'» 

Uemliik',    Itii.v    II.  : 

To  Kifp  an  Anuiiliu-  Kcain- 

tT   from   riiaHiiliii! 0-0 

I.ulirliaiit    lOr    Latin-    CVn- 
(CIS    TOO 

iHMiioiracy.   An    Indiistiial .  .  .    a5H 

IK'iuiKnuy,  Tlial    Imliistrlal. .    uJo 

Di'nionstiatlnj!   ItoDiii,   A    New      _ 
Ma.liliic     •  ■  ,••    '•■'- 

Ui-nionslrallng  Itdom,  1  li  p 
Clivi'laiid  Aiiliiniatli-  .Ma- 
chine   (.'o.'s    ■,•  ■    •*'" 

Donatiiifd  Alcolml  tr.mi  Na- 
tural Gas.  rriM-eKs  of  Mak- 
Ing   • l*'*' 

IJe  Navarro,  Jose  K..  oliltuary   __ 
of    o  <  0 

Derrlik.    l.lKbt    I'ortahlr 4U8 

Ueslun  ami  Conslrui-lloii  of 
Kli-otili-  (Ivci-ln-ail  Cram-s. 
It.    11.    lirowii.  „„, 

1      >-' 

418 

n  : : : : : i-y^ 

4  .  I  (  i 

5  '.'.'.'.'. '!«!» 

0    T49 

7    ;;..  , S47 

Di'slpi  ami  ( 'oust  i-ui-t  ion  of 
Mi'tal-Worklng  Sbops.  \V. 
P.  Sargent. 

1    1 

<>  85 

3  '.'.'.'.'.'.'. Iti'J 

4  251 

5  :::: 3^:* 

0 08.) 

Design.  Eeonomical.  .Mbert 
Clegg   4«2 

Design.  Guc-.-^swork  In  .Maililne 
Tool    11' 

Design.  Siiuiili-  .Method  of 
Staek.      \.   .1.   llaiie.  .Ir.  .  .    'Jo2 

Design.  Some  Thovigbts  on 
Maelilne  Tool.  Fon-est  E. 
Cardullo   839 

Design.  The  lommereial  Fac- 
tor   In    Maebine    ^ 339 

IH'signs  of  .ligs  and  I'ixtures* 
for  the  Manofai-ture  of 
Small  Inlerehangeable 
I'arls.  Standard.  Frank  1". 
Crosby. 

1    857 

2    '. 944 

Designs      of     Uffset      Levers. 

Good    and    Bad.      John    S. 

Mvers   '. 937 

Detroit  : 

Device    for    Testuig    Truth 

of  Cut   Gears    374 

Detroit   Shear  Co.  ; 

Searight    Compound    Lever 

Mechanic's    Shears     637 

Dial  Indicator,  Compact  Form 

of.      Luclen    Haas    96G 

Diameter  of  a  Circumscribed 
Circle,      Determining      tlie. 

A.    C.    Johnson    9G6 

Diameter  of  a   ('ircniiiscril)cd 

Circle.   To    Find    the 711  _ 

Diamond  Chain  &  Mfg.  Co.  : 
Detachable    Link  Transmis- 
sion  Chain    637 

Diamond   Machine  Co.  : 

Four-disk  Gorton   Grinder..    143 

Face    Grinder    386 

Traveling-Head  Face  Grind- 
er        56G 

Diamond  I'ower  Specialty  Co.  : 
Diamond     Automatic      Die- 
Head   314 

Diamond     Saw     &     Stamping 
Wks.  : 
Iligli  -  Speed  "Sterling" 

Hack-Saw    Machine    ....    404 
Dickinson.   J.   W.  : 

Setting  the   Steady-Rest...      52 
Die,    Bending.      Engineer....    381 
Die     Bolt-Cutter.      Mummert. 
Wolf   &    Dixon    High-1'ower 

Plurality    639 

Die  Cutting.  Billings  &  Spen- 
cer   Milling    Machine    tor..    231 
Die.   Efficient   Type  of  Blank- 
ing  and   Forming.        F.    E. 

Shaiior    795 

Die   for  .\rmature   Bar  Clips, 

Bending.      J.   ,\.  G,   Goubt.  887 
Die  for  Corrugating  Thin  Cop- 
per Sheets.  Punch  and.     \. 

L.   Monrad    602 

Die  tor  Countersinking  Holes 
in     Corner     Irons.       S.     S. 

Hart 130 

Die  for  Special  Springs,   Sub- 
Press    791 

Die      for      I'se      on      Turret 
L.Tthes.    etc..    Solid    .\djust- 

able   Threading    216 

Die-Head.  Diamond  .\utomatic.  314 
Die  Head.  Improved  Murchey 

Automatic   Opening    810 

Die     Header.     Double     Stroke 

Open 650 

Die-Holders  for  Marking  Ma- 
chine.     F.   P.    Hebard    ....      52 
Die  Maker. 

Needles    Used    as    Divider 
Points    140 


I)le-Mttker»,  Ilome-uiade  Tools 

for.      Uoy    Plalsled 48 

Die,   .N'ovel  Combination,  lieo.      * 

!•.    I'eurce    -" 

Die,      Shearing     Punch     and. 

looluiaker     9'i> 

Die    SliiKing,    The    Cliaiupncy 

I'rocess    of    **23 

Die-stock,  "Buekeye"  Uateliet- 

Driven «3'l 

Die  stock.    Duplex    05(1 

lUe-Sioek     of     Larue     Dlmi-ii- 

sloiis.    Harts    -nuckeye'  ...   391 
Dle-Slock,  Usier  Pipe  Thread- 
ing        388 

Dies,  Atlacbmenl  for  Milling 
Half  Cniles  in  Drop  I'orge. 

I.'red  Terry    541 

Dies,  Coin  and  Medal.    Chester 

L.   Lucas    "66 

Dies,  Kcoriomlcal  .Metb.Ml  ol 
Making  Blanking.     James  S. 

Glew    46.1 

Dies   for   Can    Ends,    Punches 

and.      SIrius    51 

Dies,  Formulas  tor  .Machine 
Screw  Bulloii  or  split. 
Thomas      J.      .Sorion      and 

Douglas   T.    Hamilton 5.36 

Dies,    1  breading.    Krlk  Oberg     27 
Dletz  : 

-Vdjustabie   Extension   Tool- 
Holder    for    I'laner    and 

Shaper    466 

DllHcult     Job,     line     Uay     of 

Doing   a.      Pedro    04 

Dill  .Maebme  Co.,  T.  C.  : 

The  Dill  Drive 68 

Dimensions.     1  he    I'sychology 

of  Magnllied    048 

Diplomatic     Diaflsman,    The. 

Tlbbab    368 

Disk    Grinder.    Besly     Double 

Spiral    9i  1 

Disk    Grinder,    18-lncU    I.*ver 

Feed    636 

Disks.    Slocomb    Keferenee.  .  .    319 
Divider   Points.   Needles    Ised 

as.      Die    .Maker 140 

Dividers.  To  olitain  Hatlos 
Not  Provldi'd  on  Propor- 
tional      7111 

Dock  to  be  Constructid  at 
Southampton,  to  .Vcconimo- 
date    Large    Ucean    Liners, 

Large    360 

Dockson.  C.  Howell  : 

Stripping     I'up-shapid 
Drawn    Piicc-s    and    Blanks 
that    .\dbcre    to    i'uncbes..    964 
Dog.  Hill  Milling  Maebine...    909 
Doing  Better,  than  Talking.  .    125 
•Don'ts"  tor  Draftsmen.    John 

S.    Myers    935 

"Don'ts"    for    Inventors.       H. 

S.  Busey    3o6 

•Don'ts"   for  the   Blacksmith. 

George  T.  Coles 443 

Door   Closing   Device,   Shop..    990 
Dorman.   John   H.  ; 

Tapping      .Vttachment      for 
Use    in    Sensitive    Drills.      77 
Double    Spiral    Disk    Grinder, 

Besly     '•'77 

Dove-tail  Keyseat  in  a  Taper 
Hole.    Broaching    a.     T- 

Square    455 

Diafting-Iloom.    Novelty    In..    022 
Draftsman,     The    Diplomatic. 

Tibbali 368 

Draftsmen.    Don'ts   tor.    John 

S.    Mvers    935 

Drawing-Board,      Attachment 

for  the.      W.   L.  Van   Ness.    790 
Drawing    Cleaner    and    Pencil 
Sharpener,     Coates     I'ower 

Eraser    392 

Drawing   Press,   Bliss   Triple- 
Action   ■  • ..     71 

Drawing      Press      for      Metal 

Caskets,   Ferracute    221 

Drawing  Press,  Toledo  Heavy 

Single-Action    230 

Drawings     for     the     Pattern- 
Maker,      Special.        E.      W. 

Miller   963 

Drawings    in     Machine    Shop 
Practice.     Holder    tor.       L. 

N.   Brvant    460 

Drawings.    Size    of    Working. 

Kalph  W.  Davis 884 

Drawings.    Sizes    of   Working. 

J.    E.    Washburn 708 

Drawings,    Sizes    of    Working. 

William    L.    Breath 500 

Dreses    .Meb.    Tool    Co.  : 

48-lnch    Uadial   Drill 73 

Motor-Driven  Turret   Lathe 
with    Self-Contalned    Coun- 
tershaft      553 

Drill.  Acme  High-Speed  Twist   157 
Drill,     .\merican     I'ool     Wks. 

Co.    High-Speed   Kadial 217 

Drill.    American    Tool    Works 

Sensitive   Kadial    645 

Drill  and  Chuck.  Norka  Two- 
Grooved    Hlgb-Spced    Twist  720 
Drill      and      Reamer      Tables. 

Standard.      Nosmot    465 

Drill,      Barnes      Drill       Co.'s 

Gear-Driven    Gang 717 

Drill.  Barnes'  22V:-inch 897 

Drill.  Barnes  No.  3  Horizontal 

Radial    304 

Drill   Chuck.  A  Ball-Bearing.    234 
Drill-Chuck    and    Collet.    Wiz- 
ard  Quick-change 314 

Drill   Chuck.   Union   Geared..    2:il 
Drill.    Correction    to    Descrip- 
tion of  Collis  High-Speed..  409 


Drill    Design,   A   Bit   of   Uad- 
ial.     Uacqilet    29.> 

Drill.    Dreses    48  Inch    Kudlal.      73 

Drill,  Flat  'I'aper  Shank 987 

Drill.      2'/j-foot      Cone-Driven 

Radial    638 

Drill.  Foote-Burl  No.  24  High 

Duty   401 

Drill    for   Brick,    .Making   and 

Hardening  a.      Janes  Ciun   3i.i 
Drill,    Fox    Adjustable    Mulll 

pie    Spindle    984 

Drill   Grinding.  Twist 787 

Drill,   llackeli   Twisted 146 

mill,  Iligli  Speed  li.nch....  158 
Drill,  Inipiovcd  Si-nsltlve .  .  .  .  555 
Urlll   Jig,   Inleresllng.     C.   H. 

llamsey "0 

iMlll.     Nelson     Combined 

Itatehel    Wrench    and 735 

Drill,  Oval  Socket  Breast....    988 

Drill,  Portable   734 

Drill,      Portable     Electric 

Bnast     988 

Drill.  Power  Feed  for  Iloefcr 

16-lnch    Jo 

Drill-Press,  .\vey  Sensitive..  4i4 
Lirlll  Press,  Fricllon-Drlven.  987 
Drill    Press.    Improvement    In 

S.-nsltlve    Miiltlpb- Spliulb-.    400 
Drill  Press.   New   English  Up- 
right.      James    \  ose 9.jS 

Drill      Press.      Ueed      13-lnch 

Suigle    Siilndle    801 

Drill   Press  Table,   Tilting...    233 
Drill  Press,  The  Superior  Ma- 
chine   Tool     Co.'s    Tapping 

.Vttachment  for 89 ( 

Drill  Press  Vise  with  Adjust- 
ing   Jaw     I'lates.       Charles 

Tavlor     630 

Drill"  Press  with  Multl-Spin- 
dle       Attachment.       Baush 

Three-Splndle    820 

Drill.    Robertson    21-lnch    Up-  _„_, 

right    720 

Drill.  Self-Adjusting.  Friction 

Sensitive    486 

Drill    Sbank    Tang.    Gross    & 

Gross    Intermediate 9i9 

Drill  Small  Deep  Holes,  To.        56 
Drill    Socket.    "Slayin"    Posi- 
tive       396 

Drill  Sockets,  and  Lathe  At- 
tachment for  Producing 
Them,      Lancaster      Oval 

Taper    '4 

Drill  Sockets  and  Sleeves. 
Standard  Tool  Co.'s  "Econ- 
omy"        480 

Drill   Stop.      U.  B.   Lovejoy..    i)43 
Drill  Taper  Shank  Tang.  The 

Morse     865 

Drill,  Taylor  &  Fenn  Type  C  _ 

Manufacturers'    "2J 

Drill,  The  "Radical"   Angular  399 
Drill,    Twenty-one    Inch    Sny- 
der Upright    728 

Drill,   Van  Dorn   Electric...    47o 
Drill   Vise,  Armstrong   Quick- 

.\ction     223 

Drill,    Western    Geared    Drive 

Plain  Radial    804 

Drill.  Willev  Portable  Elec- 
trical  Breast    232 

Drill     with      Varialile     Speed 

Drive,    Multiple    Spindle...    901 
Drilling     and     Counterboring 
Tool.     Combination     Locat- 
ing. Clamping.    F.  W.  Hall.  965 
Drilling  and  Milling  Machine, 

Coffman    Universal    407 

Drilling  and  Milling  Machine. 

Fosdick   Horizontal   Boring.   146 
Drilling  and  Milling  Machine, 
Fosdick  Motor-Driven  Hori- 
zontal   Boring    731 

Drilling  and  Milling  Machine. 

Newton   Horizontal   Boring.  318 
Drilling   and    Rilling    Machin- 
ery,       Motor-Driven       Gun 

Barrel 640 

Drilling  and  Tapping  Ma- 
chine.   Combined    556 

Drilling  and  Tapping  Ma- 
chine.    Roliertson     Drill     & 

Tool    Co.'s   21-Inch 812 

Drilling.       Data       cm       High- 
Speed.     Geo.  E.   Hallenbeck  697 
Drilling    Ell    Flange.    Special 
Jig  for.     Jig  and  Tool  De- 
signer         709 

Drilling.  Grinding  and  Buf- 
fing    Outfit,     Motor-Driven 

Portable    408 

Drilling       Holes      in       Glass. 

John    Ingberg    380 

Drilling      Kink.      A.       E.      S. 

VATieeier     .14 

Drilling  Machine.  .V  Double- 
Spindle    321 

Drilling       Machine.       Corbin- 

Church   High-Speed    146 

Drilling     Machine.     Improved 

Spindle     .\rrangement     tor 

Andrew  Multiple   223 

Drilling      Machine,      Multiple 

Spindle    651 

Drilling  Machine,  Mnmford 
Horizontal    Boring,    Milling 

and    •    906 

Drilling     Machine,     Universal 

Boring.   Milling  and 154 

Drilling     Machine.     Waltham 

Multiple  Spindle    811 

Drilling  Opi-rations.  Minimiz- 
ing the  Time  of.  .Vlfred 
Spangenberg. 

1 ol8 

2  ; ; 960 
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DrtlllnK  Plate,  or  Auilllary 
Drill  Presu  Platen.      W.   H. 

Sbafer    212 

Drilling    Slots,   Jig   for 883 

Drilling.  Tupping  and  UorInK 
Muehlne,  Increasing  the 
EtUelency    of   a    Horizontal. 

.\lfred  Spang«-nberg    745 

Drilling,   Tixil    for   De--|> Hole. 

Francis  P.   Havens 708 

Drills,   Collis   HIgh-Hpeed 305 

lirllls,  Exuerimenta  on  TwUt. 

1    689 

2    753 

Drills     for      Drilling     Spring 

Stvel,    Hardi'Dlng.     William 

Davis    140 

Drills,  Holder  for  Small.     W. 

W.  Cowles    U71 

Drills,  lIour-GlasM  I'seful  in 
'llinbig   the   Hardening  and 

Tempering   Heals   of 360 

Drills,  improved  Splndle-Ad- 
lustlng  Device  for  Alultiple 

Spindle    398 

Drills.   Three-Fluted    770 

Drive.  Angle    735 

Drive,  .V  Semi  Geneva 704 

Drives,    Chain    452 

Drive,    Cincinnati    Two-Speed 

Planer    224 

Drive  for  Belt-Operated  Ma- 
chines,       Variable       Speed 

Planer    555 

Drive    for    the    Gray    I'laner. 

Variable  Speed    306 

Drivi',       Hydraulic       Variable 

Speed    409 

Drive,  Moore  i  White  Var- 
iable  Speed    903 

Drive,   Multiple   Spindle   Drill 

with    Variable   Speed 901 

Drive    Surfacers.    "Nucllnch" 

Belt   and  Rope 893 

Drive.   The   Dill    68 

Drives,       Experimenla       with 

Rope   and  Belt 434 

Drives,  Locating  -Angle  Belt.    712 
Driver     for      Round      Stock. 

Lathe  540 

Drop  Forge  Work  In  an  Auto- 
mobile Shop.      Ethan   Vlall.      17 
Drop      Hammer.     Billings     & 

Spencer  Model  C 144 

Drum  Controllers,  Alternat- 
ing Current .  .    550 

Drying       Frame.        Williams, 

Brown  &  Earle  Blueprint.    319 
Duplex      Face      Milling      Ma- 
chine. Newton    471 

Duplex      Hack-Saw.      Buffalo 

Specialty    Co.'s    319 

Duplex   Milling   Machine.    No. 

Yi    Van   Norman 477 

D.vnamo.  Rule  for  Finding 
Size  of  Engine  Required  to 
Drive  a  Direct-Current....  839 
Dynamometer.  A  New  Trans- 
mission. Wm.  H.  Kener- 
son    777 


Eaton,  James  : 

Use    of    a    Lathe    Constant 
for     Calculating    Change 

Gears    710 

Eberhardt  Bros.   Mch.  Co.  : 
Universal   .\utomatic  Gear- 
Cutting  Machine    65 

Eberhardt.  E.  G.  : 

Taper  Gib   Design   in   "Jigs 

and   Fixtures"    213 

Eberhardt.     Elmer    G.,     Obit- 
uary  of    325 

Eccentric    Straps.    Device    for 
Reaming    Holes    In.      .\.    G. 

Johnsor     213 

Eccentric.  Turning  an.     Orig- 
inal          54 

Eccentrics  and   Cranks 972 

Eccmomical      Design.       Albert 

Clegg    462 

Economics.       Machine       Tool 

Building  and    117 

Economy      in      Cutting      Bar 

Stock  for  Twist   Drills....    119 
Economy   in   Engines.   Steam.    276 
Economy.   Mistaken    Idea  of. .      34 
Economy    of   Steam    and    Gas 
Power  when  Exhan-it  Steam 
is  Used   for  Heating.   Rela- 
tive        194 

Edgar.  John  : 

The     Hindlev     Worm     and 

Gear 243 

Edison     Monolithic    Concrete 

Houses    36 

Education  and  Shop  Practice, 

Combination  of  "IVcIinical. .    42S 
Education,     Co-operative     In- 
dustrial        116 

Education   of  Apprentices   at 

Drifton    447 

Education  Pay?  Does.    W.   L. 

Cheney     880 

Education.    The    .\dvance    of 

Engineering    32 

Educational    Work.    Machix- 

EEY'S    445 

Efflciencies.  Remarkable  Re- 
sult   of    Combining   Alleged 

Machine     338 

Efficiency  Tests  of  Milling 
Machines  and  Milling  Cut- 
ters        278 

Elasticity     of     Copper,     The 

Strength  and   696 

Elbe.  Use  of  the  Forces  of  the 
Tides  Near  the  Mouth  of 
the    270 


ICIc'clrlc  AutuiiiHtlc  Signaling 
Systom  to  bo  lustiilliHl  on 
tlie     Loudon     Metropolitan 

Hallway      

ICIectrlf      Conl-runchor.      hi- 

terealing  features  of  an.. 

Elcctrli-     Controller     &     -Mfg. 

Co.  : 

Klectrkal   Kault  I'Mnder  for 

l>eliitliig  <: rounds.  Short 

CIreults.  tte 

Electrle   Controller  &    Mfg. 
Co.'s    Type     SA     Lifting 

Magnets   

Uail-LlfliMc    .Miii;liels     

A  New  Line  of  .Motor  Start- 
ers     

Klectric  Generating  I':(|ul|)- 
nient     Opi'i-ated     liy     AVind 

I*o\ver    

Kleetrie   Hardening  i-'urnaees. 
Kleclrie     Lamps.    Uaiiger     of 

Shoek  frttm    

Kleetrie  Light  Holder.  Adjust- 
able     

Electric      Light.      Interesting 

Use  of 4-iC 

Electric     Motors,     Sturtevant 

Type  H   148 

Electric    Operation    Kccorder. 

An   321 

Electric  Overhead  Cranes.  De- 
sign and  Construction'  of. 
U.  B.  Brown. 
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Electric    Steel 

naces    

Electric 

Ingenious    .  .         

Electric  Welding  of  Tools..  .  . 
Electrical    Engineering,    Mas- 
sachusetts      In.stitute       of 
Technology,    .\dvanced    De- 
grees in    

eelrical     Fault     Eindor    for 
Detecting    Grounds.     Short 

Circuits,  etc 

Electrical  Furnace  for  lieat 
Treatment  of  Steel.  General 

Electric  Co.'s   

Electrical  I'urposes.  Stand- 
ards      for       Reciprocating 

Steam  Engines  for 

Electrical   Welding    

lOlectrieally-Driven     Grinders. 

Two  Willey 

Electricallv-lleated  Harden- 
ing Baths    

Electrically  -  Operated  Street 
and  Interurban  Lines  in 
United       States,       Total 

Length  of   

Electrification  of  the  Man- 
hattan and  ijneens  Ter- 
minals of  the  I'ennsvlvania 

Railroad    

Electro  ; 

Zinc  Paint  for  Oil   Wells.  .      ',-, 
Electro  -  Chemical        Cleaning 

Baths    J03 

Elements    of    Machine    Manu- 
facture.    Fred.  .1.  Mill 
Elevated   Lines.    The    Number 
of    Passengers    Carried    in 

the  Subway  and 

Elevated  Railwav  Lines.  Non- 
Success  of  Gravel  Roadbed 

for  

Elevating    Tool-Post    Design 

S.  H.  Bullard .'  626 

Elevator.      Forewarning      tlie 

Lowering  of  an i!7I 

Elevator,  Inclined  Plane  Shop 

Car 4.5g 

Elgin  Tool  Works  : 

Screw   Cutting  Attachment 
for  Elgin  Precision  Latlie 
Ell    Flange,    Special    .Jig    for 
Drilling,     .lig  ano  Tool  De- 
signer     

Elmore  Tool  Mfg.  Co 

Screw  Driver 

Emerson.  (*.  F.  :  : 

Holding  Small  Screws  while 
Filing  Off  the  Point. .  .  . 
l-.mery-Wheel    Dresser,    Rear- 
win   

Emery      Wheel.       Interesting 

Type  of 1 1 .1 

Ettiery  Wheel  Stand,  An..  3^>l 
Emery  Wheels.  Guard  for.  .  3.S7 
Emmert  Mfg.  Co. : 

Noyes   Vertical    T-Sq«are 

Face  Grinding  Machine 

Emplovers      and      Ass'iciaii>= 
vs.  Inventors.     E.  C.  Smith 
Employes    to    Trade    Secrets, 

Relation  of jgn 

nd    Bulfing    Lathe,     Duplex 

Independent   070 

Energy,  The.  Waste  of  Human  689 
Engine  in  t/se  in  EnKland.  A 

Boulton   &   Watt. 
Engine     Lathe.    Carron'-.Tami- 

eson  Quick-Change  Gear 
Engine    Lathe,   The   -r,     v'-J 

Screw-Cutting    '    "  ' 

Engine    Lathe,    Walcott     ifi- 

inch 

Engine     Lathe     witli     Motor 

Attachment.  Davis  lO-inch 

Engine    Required    to    Drive   a 

Direct  -  Cfurrent       Dynamo, 

for  Finding  Size  of. 
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Engines    for    Elerlrival     I'ur 
poses.  Standards  for  Recip- 

riK'atlng  Steam 

i:ngines.    Horsepower    Form- 
ula for  Gasoline 

Engines,    Large    Gas 

Engines,    OITsetting   Cylinders 

in   Single-.Acting   . '. " 
llngines.  Steam  Econc 
Ilnghieer  : 

Punch  and  Die  for  Uniform 

Iron  Blanks   40 

Bending  Die 38| 

Engineer  and  the  People,  The.  .-ic)2 
l.ngineer  in  I'ublic  Relations 
Engineering  as  Best  Training 

fi>r  Young  .Men 

Engineering    Education,    The 

.\dvance  of 

ICngineering    Formulas.    Svin 

hois  in  Matheinati<al  aiid 
iCnginecring     Papers,      Ethics 

of 

ICnglneering     Practice,     Lock- 
.Nuts  Used  in.     Nutlocks  .  . 
l.ngineers.    Training    of    Ger- 
man     

England,      Superheating 
lirltish    Correspondent 
English  Tjpe  of   Electricali 
Driven        Siotter.         .Jarni 

Vosc    

English    L'pright    Drill    Press' 

New.      .lames    \'ose.  .  .  . 
English    Vertical   .Milling  Ma 
chines.      New,      Frank      C. 
PorKins  "T" 

Engraving  Block.  Making  an'. 

Ethan    viall    781 

Ennis,  Benjamin  F.  : 

Test    Indicator    for    Lathe 

Work,  etc 

Eraser,  Drawing  Cleaner,  and 
Pencil     Sharpener,     Coates 

Power . 

Erasing     Shield.     Ad'j'ustahl' 

Jolin  B.  Sperrv.  . 
Erasing  Shield.  Combined  Tri 

angle.  Scale.  Protractor  and  tj."i0 
Erection    of   I'ower   Plant    bv 
Grand  Falls  Power  Co.  .  .' 
Error  in  Note  on  Gas  Engine 

Exhaust  for  Heating.  .  .  . 
ICscape-Wheel      Cutting      Ma- 

chine,  Waltham  .\utomatic.  315 
Ethics  of  Engineering  Papi'i-.s.   608 
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Excelsior 
Co.  : 
Excelsior  Multiple 
Exhaust   Cams.  Hem- 
Included     Angl 

and    

Exhaust    Heat    of    Gas 

gines.  Utilization  of.... 
Exhau.st  Pipe,  Badly  Choked. 
Exhibition       of      Aeroplanes. 

Fust    

Expanding     Milling     Machine 
.\rlior.      Improved.       Frank 

G.   Sterling   

Experience     of     a     Customer. 

A  Buyer Qog 

Experience       of       l-nrcha'siiig 

Agents.  The ?  444 

Experiences  of  a  Young  Tool- 
maker.      T.    Covev    938 

E.xport      of     Machine     Tools, 
Germany's   Import  and.. 

•''^■"■J-  .  Packing       Machine 
Tools  for   

E.xport.     Packing     Machinery 
for   

Exports  Increasing,  .japan's. 

Exports  of  Machine  Tools.  In- 
crease in   English 

Extension      for      Draftsman's 
Protractor   547 

Extension    Tool    Holder,     'w 
A.  Knight "  135 

'■■•*m '^"'*'  forging  an.    George 
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429 
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I'  eed      for      Iloefer 

Drill.   Power   

I'"ui<l     Shear,     Bcrtscb 

ma  t  ic    

I''erracule  .Machine  Co. 

Drawing    I'ress    for    Metal 

Caskets    

Ferracule  Rolling  Mill..! 
Ferracule       Hand       Screw 

Press   

Fiber     Sheets,     Bending    "and 

liirming  of   545 

I'ile     .\ulomatic     Band     Saw 

Miarpi'iier,  Rotary    T^g 

I' lie    Cutting   Maclilnes,    Base 
ami   Foundation   of      D     V 

Hampson    '  yyo 

i'ile     for     Saw     Sharpening, 

New  Cut :m^ 

Fib.  Handle,  "Indeslru.tlble"  567 
lile     Holder,    OITset.      L.    J. 

Sparks 631 

File,  Solder "   a^n 

File,  Vixen  .Milling 71 

I''iling  and   Sawwig,   Convict's 

Alleged  Skill  in :  168 

i'llmg     Attachment     for     the 

Power  Hack-Saw    643 

I'lling     Machine.     Chicago 

Bi'nch    645 

Filing  Oir  the  Point.   Holding 
Small     Screws     While.      C 

I".  Emer.son    468 

I'iles— H,)w    to    Order,    Tool- 
makers'  9JC) 

Finger-Rings.     Inte  r  e  s  1 1  n'g 

Molds  for.     W.   E.  Morev        "O"' 
I'lnlshmg    Cylinders.     Uni'que 
Method      of.       Joseph      R. 

Weaner 

Fire     Risk     in     Lower'  '  New 

York  City   

Firlh-Sterling  Steel   Co.: 
Improvements       in       High- 

Siieed  Steel    

Fiscal    Year.    The    Bureau  "of 

Railway  Statistics  for  the 
Fischer.  Wm.  F.  : 

Formulas    for    Strength 

Flat  Plates   T. . 

Formulas    for    Strength 

r-  vS"'  Circular  Plates 

Fish-Tail  Mills 

Fitchburg  Co-operative  Indus- 
trial  School  Course 106 

Fitchburg  Idea,  Result  of  One 

Year  of  the.  .  .  . 

Fitchburg  Machine  Works" 

Compensating   Autom  a  t  i  c 

lX    .^"^..."Lo-Swing" 

Operations     PiTformed    'oii 

IT-. »•''"'  "Lo-Swing"   Lathe... 

^'"'"P;    Tests    of    Standard 

cast  Iron    

Fittings.  Union fiiicii  Pipe 

and    \ariable    Speeds, 


Fleming,   W.   M.  : 

.Novel     Pump    Construction 
for  Presses 

Flexible  Stajf-Bolls,  A  New 
Departure    In    

Flight.  Mechanical   

Floating  Chuck  for  Facing 
Gear  Blanks   

I'loaling  Reamer  Holder  Used 
by  the  Landis  Tool  Co. 
Effective    

Fluting  Cutlers.  Devices  "for 
Grinding.     Erik  Oberg 

Muting  Small  Taps,  Improve- 
ment In  Female  Centers 
for.     Charles   E.  Smart 

!•  lying  Machines,  Aeroplane- 
lype.    Harry  Wilkin  I'errv. 

Hying  .Machines,  The  Com- 
mercialization of  the 

Fly-wheels  for  Gasoline  En- 
gines on  the  Pond  Rigid 
lurrct  Lathe,  .Machining  .  . 

hoote  Bros.  Gear  &  Mch.  Co  • 
Spur  Gear  Speed  Reducer.. 

toote-Burt  Co.  : 

No.  24  High-Duty  Drill... 
{•oreign  Notes,  Miscellaneous 
torelen      Trade.       Germime' 
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"oreign      Trade,      Germany's 
Method  of  Increasing 356 

I'orest  Condition  in  the 
United   States    527 

Forest  Reserves  and  Ore  De- 
posits, Methods  of  Swedish 
Goveriimint  in  Preserving        34 

I'orests  of  the  United  States.    446 

torge,  A  Cheap  Home-made. 
Geo.  T.  Coles 13a 

Eorge,   Crude  Oil 822 

Forge  with  Motor-Driven 
Blower   r,-^ 

Forges,  Anvils  and.  Jaiiies 
Cran 

Forging  an   Eve-bolt 
T.  Coles   

Forging     Appliances 
Hammers       and 
("ran    

Forging  Hammers.  'bIi'ss  Com- 
pound   Pneumatic    ggg 

t  orging  of  Hooks  and  Chains, 
.lames  Cran 

Form  Grinding  Operation's'  iii 
the  Shops  of  the  I.andis 
Tool  Co.  Ralph  E.  Flan 
ders   
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Comparison  of 

Fixture.  X  Riveting.  '. 

Fixture     for     Milling    Sqijkre 

Heads    Multiple  Indexing 
Fixture  for  Reaming  Connect- 

mg-Rod  Bearings.     ,Tohn  F 

»  inchester   . 
Fixture   for  Testing'  Pa'railel"- 

Jsm    of    Crank-pins.     John 

a.  Sperrv    .... 
Fixture     for     the  "  "Webs"  " 'nf 

Criinkshafts.  A  Milling.     S 

t±.  Sweet   .... 

^'ilV/t  r-^^^-^gi'^e'  ■  Cam- 
Shaft,  Key-seating  W  A 
Sawyer ' 

Fixtures  and  Jig.s',  'Pro'p'e'r"  De- 
signing of  Milling  and 
Drilling.      R.  B.    Little. 

Fi.xtures  for  the  Manufacture 
or  Small  Interchangeable 
Parts.  Standard  Designs  of 
Jigs  and.     Frank  P.  Crosby. 
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397 


711 
851 


lorming  and  Bending  Ma- 
chine. Combined   . . . 

Forming  Die,  Efficient  Type 
of  Blanking  and.  F.  "  E 
Shaiior    -i^~ 

i'orming  of  Fiber  "  "sheef's. 
Bending  and   r,_^g 

Formula  for  Automoliile  "Eii'- 
gines.  Horse-power  . . 

Formula  for  Gasoline  En- 
gines, Horsepower 
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Formula  for  Milling  V-Shaped 
Grooves  with   Inclined   Top 
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T.  Coles 

Eyelet  Sets.  Method  of  Mak- 
ing Master  Tools  for. 
Warren  E.  Thompson. 


•Tigs     and.'      ic'inir 


40 


517 


25 


End 


do 


878 
819 
321 
72 
987 


Bu!e 


839 


Face  Grinder,  Traveling-Head 
I' ace-plate     Construction     for 

rhreading  Lathes  .... 
laee-Plate,    Setting   Wcirk    on 

the.     A  Subscriber 01)^ 

l-acmg    Lathe,    Double-Head.    5.59 
facing    Machine.    Underwood 
lortable     Boring.     Turning 

and   " 

Facing  Tool.  Cleveland  'Multi- 
ple Reaming  and. 
Fairfield.  Geo.  A..  Obituar'v  of 
Fairfield,    H.   P.  : 

Shop  Photogranhv    .  .  .  440 

Planer   with    Elaborate   Or- 
namentation   .  .  .  >;o  1 
Pair.    .Tapan-s    Postpon'e'd 

u  orld  s    .... 
Fair,  Worlds,  at' ilagiie! 
Fastener.  Belt.     A.  I.  Linslev 
^ault    Finder    for     Deteetirie 
Grounds.      Short      -■•-••* 
etc..    Electrical    . 
Fay  &  Egan  Co..  J. 
Double     Circular 

shop  Saw 

Fay  JIachine  Tool  Co  • 

24-Inch       Fay       Automatic 

Lathe   

Fay  &  Scott ;  

Double-Head   Facing  Tool.. 
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Morin. 
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Fixtures,  Locating  Tools 'ail d 
Cutters  m  Planing  and 
Milling.     Height  Blo?k. 

Flanders.  Ralph  E  •  

Gear-Cutting  Machinery.  . 
How  Many  Gashes  ShoGid  a 

Hob  Have? 
Recent 
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Developments    '  iii 
^^^^^■•-Cutting  Machinery. 
Form    Grinding    Operations 
in  the  Shops  of  the  Lan- 

^,      dis  Tool   Co oon 

Flange  Coupling  from  a  Shaft      '  ' 
Removing  a '   r-,,.. 

Flange    Special  Jig  for  Drijl'-        " 
mg  Ell.      Jig  and  Tool  De- 
signer    

Flanges.  Proposed!  Car' ■Wheels 
"  ithout   

Flather    Mark.  Planer "co" 
TwoSpee«       Planer       w:i'th 

,„      Constant  Return    . 

t  lather  Mfg.   Co..   E    J  ■' 
30-inch  Vertical  Tiirret  Ma- 
chine    

Flat  I.anoing  Machine;."....     564 

Fleet.     The     World-Encirc  tog 
Trip  of  the  U.  S.  . .  ^  570 
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709 
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and    Bottom 

well    

Formulas     and      Tables' '  'for 

Hor.se-power      of      Gasoline 

Engines.     .Morris  .\.   Hall.. 
Formtilas  for  Crane  Beams  or 

Girders.     C.  R.   Whittier... 
Formulas  for  Sizes  of  Beams 

%    r,  ^i^.t"-''^-    -Approximate. 

C.   R.   Whittier 

I'ormulas     for     Strength   'of 
Flat  Circular  Plates.     Wm. 

F.  Fischer   

Formulas  tor  Streng'tii'of"  Flat 

Plates.     Wm.    F.    Fischer.. 

formulas.  Simplified  Gear.   C 

R.  Whittier 

Formulas.  Symbols  in  SlaVhe^ 
matical  and  Engineering... 
Fosdick  Machine  Tool  Co  ■ 
Horizontal     Boring,     Drill- 
ing,    and     Milling     Ma- 
chine   

Motor  -  Driven      Horizon'tal 
Bormg.  Drilling  and  Mill- 

ing  Machine 

Foundry.   Prevention  of  Accl'- 

dents  in  the.  . 
Four-Head    Milling  'Machine". 
Ingersoll   Special    ... 

Fox  Machine  Co. :  

The  Polishing  Room  of  the 

Fox  Machine  Co 204 

Polishing  Machine 017 

Tube  Cutter .-joo 

Fox      -Adjustable      Multiple 

Spindle  Drill gg^ 

Fractions,  Adding  and  Sub- 
tracting Scale  for sgo 

^luJ°"^- ,  Circular  "Slide- 
^t.  f?''  -Addition  and 
Subtraction  of 544 

Fractions,    On    Obtataing   .Vn. 

proximate.     Mitchell  Dawes 

Fractions.  Slide  Rule  for  Ad- 

n-r°o'^?.  Subtraction   of. 
«m.  C.  Michael.  . 

P^»?'"'  -^'""azine  Hack  Sa'w.' .' 

RrFH;.^''ii''1 .     Exhibition, 

^  rhe.*"{isk'irl^'l?n  '^"'"^    ''       5 

'^■]^^^af"":.:*":-°'-t'.°5  ,1 

Friction 
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Fr  ct  on  Caused  by  Injustice     188 
Friction      Sntodle     Press,     A 
German  Design  of . .  . .  07, 

inl"'"r'    .Method    of    Insert'-  ' 
Slferr^".'!''.. "".-... l^"'"     «' 


468 
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I''ii»*l,    Snioki'lt'ss    
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KiiUiiT.    i:.  ; 

Siil|i|n>i'     Allai'liiiu'iit     tor 
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rorl.Uili-  Doiilili-Swlvfl  \'lsi> 
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Kurnaci-   for    lliat    TnMiliiu'iu 
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itt  SIiM'l,  (HI  Uuiiilng 

Kuinacc  i;asfs  for  I'owcr  Pro- 

ihnlloii.  Ulast    

liiniaiM..    llanliiiiiiK   and    An 
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Kimiaii-.    Internal    lire    Con- 
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tiafke.v,  i:.  H. : 

To  Turn  Soft   Uillilier •'■»> 

To  Cover  Iron  riilU>.vs  with 

Uublier    i'''* 

Cement   for   KixinB   Leather 

or  I'aper  to  Pulleys !)ji.-_> 

Gage.   A   llevel   Gear... .    •!" 

tiaije.  A  Handy  Serew-Thread. 

Oskar   Kylin    "■* 

(iage    and    a    Swage    Holder. 

Horing   -Mill    •■    '8» 

Gage      Atlaeliiuent.      ^.tarrett 

Center   /-j" 

Gage.   Kngineir  s    ....•• "•'"' 

liage  for   .\utoiiiolille  Motors. 

Valve-Timing     C.  T.  Shaefer  (.24 
Gage  for  Centering  Work  with 
Milling      Cutlers.       11.      D. 

Chapman    ^''4 

Gage     for     Grinding     Correct 

l.ln    Angles.     iHill 408 

Gage  for  Testing  the  IManing 

of  a  Turret  Maehine  lied.  .      41 
Gage  for  Thread  Tools,  Krie- 

ger  Grinding   ■***■» 

Gage.  I'atlernmakers'  Scratch. 

.\usim  G.  Johnson KiO 

Gage.  Kadlus   tio'i 

Gage.  Sehellenbnih-Hunt  Uni- 
versal Micrometer  and  Sur- 
face        •'!**' 

Gage,     Slarretl     Planer  .  and 

Shaper    "-' 

Gages  for  Accurately  Sizing 
lievel  Gear  Blanks.    George 

I).  Porter 540 

Gaging   hi   Shafts   and   Hubs, 

Keyway    259 

Gagnier,  E.  D.  : 

Uevlces    for    Holding    Work 

While  Tapping 21] 

Gallo,  P.  M.  : 

Thick  Cylinders   8iO 

Gang  Drill,  Barnes  Drill  Co.'s 

Gear-Driven    717 

(;ang  Punch,  Bertsch 477 

(iap  Lathe  for  Ki'finishing 
Car  .\xle  .Tournals  Without 

Removing  the  Wheels 15.S 

Gardner  Machine  Co.  : 

No.     12     Improved     Duplex 

Disk  Grinder 400 

Garvin  Machine  Co. : 

Milling    Machine    with    Ex- 
tra I-ong  l<"eed    2.S3 

.\  Cam-Cutting  Machine...    321 
.\    Combination    Wheel   and 

Disk    Grinder    322 

Gas,  Amount  of  Unused 526 

Gas  and  Oil  Engine  Cylin- 
ders. To  Determine  Size  ot. 

Newton  Wright 427 

Gas  Engine  .\ir  Compressor.  .    551 
Gas    Engine   Battleship.    Con- 
templated  Construction   of.    3G6 
Gas   Engine   Cam-Shaft    Key- 
seating      Fixture.       W.      A. 

Sawyer 468 

Gas  I'^ngine  Cvlinders.  Special 

Skinner  Chiick  for  Holding.  388 
Gas   Engine    Determining  tlie 
.Actual     Compression     in     a 
Small.     George    M.    Strom- 

bick   940 

Gas      Engine      Exhaust      for 

Heating.  Error  in  Note  on.    .353 
Gas    Engine    Valves,       E.    S. 

Wheeler    135 

Gas  Engines.  Large 712 

Gas    Engines,    Two-Cycle   and 

FourC.vcle 198 

Gas    Engines,    T'tilization    oSf 

Exhaust  Heat  of 200 

Gas    Furnace    for    Hardening 

with  Barium  Chloride 77 

Gas  I'ower  Field.  The 200 

Gas    Power    Plant,    .V    Yeaa-'s 

Experience  with  a  Suction.      36 
Gas     Power     when     Exhaust 
Steam  is  TTsed  for  Heating, 
lielative  Economv  of  Steam 

and    .' 194 

Gas    Pressure   of    the    Spring- 
field Rifle 851 

Gashes   Should  a   Hob  Hare? 

How  Many.    Oscnr  .T.  Beale  028 
Gashes   Should   a   Hoh   Have? 
How      Many.       Ralph      E. 
Flanders   339 


liashlng  and  llolililiig  a 
Worm  Wheel   370 

(lasoliro'  Engines,  FormdlaH 
and  Tiiliies  for  lloiNe  power 
of.     .Morris  A.  Hall Old 

Gasoline  EugineH  on  llie  I'ond 
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for    Facing    . 421 

Gear  Culler,  llrowu  Jt  Sharpe 
Slocking    903 

Geart'iiller  Grinding  .Ma- 
ehine.   Newark    716 

Gear  Culling  .Machine,  Eber- 
liarill  llr.is,'  Universal  Au- 
tiunalie    65 

Geart'ulllng  .Machine.  Lees- 
Bradner   Aut lie    9S0 

Gear  Cultlng  Maclilnerv  —  9. 
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Barnes    Drill    Co.'s 717 
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Gear.    The     llludley     Worm 
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changeable   Involute    3<il 
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.Machine     .\ttachment     for 
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mafi     281 
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Racoui4    124 

Gears  Made  from  Composition 

Called  "Unica"    4:!1 
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Electrical    Furnace   for 
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of    607 
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Portable   Tool    Cases 723 
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Newell    744 
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Plate     748 
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Work     409 
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Gravity    Force.    Mechanical 
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Giav   Co..   G.   A.  : 

Variable    Speed    Drive    for 
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Variable      Speed      Planer 
Drive    for    Belt-Operated 

Machines     555 

Grease  Cup.  Bennett    Handy.    907 
Grease    Cup.    Tucker    I'ositive 

Lock   Compression    815 

Grebo  : 

The     Self-Reliance    of    Jim 

West     4:i 
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to  Turn  a  Taper 295 
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Cutter     474 
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and  Tool    988 
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Grinder    for    Inserted    Tooth 
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Grinder.   Hob   Sharpening  .-Vt- 

tachment  for  the    .557 
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Grinding   Gage   for  Thread 
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(irinding  Threading  ChasiTS 
for     Brass     Work.       Etban 

Vlall      199 

Grinding.    Twist    Drill    787 

tirinding.      Variable     Speed 

Factor    in     780 

Grinding  Wheel  for  Leather 
Splitting    Knives.      Donald 

.V.    Hampson    378 

Gi ves     in     Centers     of 

Heavy      Lathe    Work.     Lu- 
bricating       548 
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Guesswork    in    Machine    Tool 
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Rifling  Machlnerv,  Motor- 
Driven    040 

Guns  Constructed  for  Disab- 
ling     War      Balloons     and 

.\ero|)lanes     938 

Gyroscopic  .\pparatus  for 
Prevention  ot  Rolling  ot 
Ships    at    Sea 235 

Haas.    Lucien    L.  : 
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Indicator     060 
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Cran    133 

Hack-Saw.  Buffalo  Specialty 
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With   Power   409 

Hiicketr.  Geo.  E.  : 

Twistid   Drill    146 
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Check     System     for     Tool- 
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Design    952 

Hale.  C.   E. : 
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Knurls  and  Knurling  Op- 
erations— 1    'ii 

Knurls  and  Knurling  Op- 
erations—2    84:i 
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Variable  Speed   I'laner.  ...    l-i;! 
Hammer    and    Its    Use,    The 

Steam.      James    Cran 1U7 

Hammer,     Beche     Pneumatic 

Power     47:! 

Hammer,       Bliss       Compoimd 

Pnoumatle    For^'lng    8S'.) 

Ilammer,  Having  .Vnvil   Solid 

with   the   Frame.   Stt-am...    7o."» 
Hammer.   Interesting'   Ises  of 
the     Pneumatic      Riveting. 

Charles  B.  Smart    463 

Hammer.    "Perteel"    Power.  .   6oU 
Hammer.      I'neumatic      Chip- 
ping        650 

Hammer,    Power    S22 

Hammer,  "Rochester"   Helve     4.SG 
Hammers  and. Forging  .Appli- 
ances,       Power.  .lames 

Cran    763 

Hammers.  Malleable  vs.  Steel.  490 
Hammers,     r^neumatie     (.'hip- 
ping   and    Riveting 5o8 

Hammond  .Vlfred  N.  : 

An      .\dvantage     of      Ifrno- 

rance    137 

Turning   Soft    Rubber 540 

Hampson.  I)onald  A.  : 

Latch    for    Lifting  .I'lan.r 

Tools    54 

Preventing  Serious  Results 
From       Injuries       From 

Rusted    Objects     55 

Handv       Attachment       fiir 

Lathes     140 

Lock-Xut    for    Calipers 214 

Grinding  Wbii^l  for  Leath- 
er Splitting  Knives.. ..  .    378 

Tummg    Siift    Rubber 371P 

Base     and     Foundation     of 

File   Cutting   Machines..    380 
Old    Shaper    Converted    In- 
to  a    Shaver    543 

Use  of  Bow-Drill  in  the 
Manufacture    of   Knives.    62t> 

Special  Grinder. 620 

Hardening    Taps    B3U 

To  Prevent  the  Breakage 
of      Incandescent      Light 

Globes     796 

Improved     Foi'm     of     Belt 

Shifter   966 

Hand    Milling    Machine.    No. 

2  Dalin 304 

Hand   Milling  Tool.  ■Vi-M-n".    729 
Handling     of     Delicate      Ma- 
chinery.   The     774 

Hanson.  "Henry  L.  : 

Helical   Springs    342 

Harden    llaek-Saw    Blades    in 

Quantities,  To.    James  Cran  133 
Hardening  a    Drill   lor  Brick, 

Making  and.    James  Cran.    375 
Hardening      and       Annealing 

Furnace     559 

Hardening      and       Annealing 
Pyrometer,  Leeds  &  North- 

rup     802 

Hardening    Baths.    Electrical- 
ly-Heated          35 

Hardening  Copper,   New   Pro- 
cess for    102 

Hardening  Drills  for  Drilling 
Spring        Steel.         William 

Davis    140 

Hardening  Furnaces,  Electric  278 
Hardening   Heats   for   Carbon 
Steel    Tools.    Use    of    Mag- 
netic   Compass    for 277 

Hardening    High-Speed    Steel, 

Bath    for.      H.    S.    Steel ...    973 
Hardening   Plant.    A    Modem 

Steel     187 

Hardening      Stand,      Krieger 

Tool  &  Mfg.  Co.-s  Air 314 

Hardening  Taps.      Donald   A. 

Hampson     630 

Hardening,     Temper     Colors, 
and      Temperatures      and 

Colors  for   272 

Harding.  David.  Obituary  of,   570 
Hardlnge  Bros.  ; 

Thread  Milling  Attachment 
for     "Cataract"     Bench 

Lathe    484 

Hardness,  A  New  Mechanical 
Test  for.     J.  P.  Springer . .     98 


Hardness  of  Metals,  Methods 
of   Testing    the 053 

Hardness  of  .Metals.  The 
itrlnell  Method  of  Testing 
the    14 

llarilness  Testing  Device, 
Ballentlne     338 

llarlev    Machine  Co.  : 

Adjustable  Electrlc-I.lght 
Holder     390 

Hart   Mfg.   Co.  : 

•Buckeye"       Die-Stock      of 

Large   Dimensions    391 

"Buckeye"  Ratchet-Driven 
Die  Stock 636 

Han.  S.  S.  : 

Die  for  Countersinking 
Holes   In   Corner   Irons.  .    130 

Harvesting  and  l*reparing 
Cereals  for  Food,  Mechani- 
cal   l*rocesses    of 260 

Ilassett,  J.   C.  : 

Ti>  Save  Bunied  or  Over- 
Exposed    Blue-Prints    ...     5." 

Havens.    Francis  P.  : 

Special      Hob     tor     Worm- 

Gears     378 

Tool  for  Deep-Hole  Drill- 
ing        70S 

llaynes,  F.  J.  : 

.Manufacturing  Air-Cooled 
Cylinders     .533 

Head,    Eccenlric   Bormg 503 

Heads,  Boring-Bars  and. 
Luclen    I.,   lliias 665 

Heads,  Multiple  Indexing 
Fixture  for   Jlilling  Square  855 

Heads.  Sbiuiks  and  Screw 
Threads,    Carriage    Bolt 972 

lleaib'r,  Double  Stroke  Open 
Die     650 

Heat  Treatment  of  Steel, 
General  lOlectric  Co.'s 
Electrical     Furna<e    for...    311 

Heat  Treatment  of  Steel,  The  633 

Heater.  Riblct  Transverse 
Current    Water    893 

Heating  a  Building.  .V  Novel 
Method    of     949 

Heating  Machine  for  Tern 
perlng  and  Coloring  Steel 
Parts     233 

llebard.   F.   P.  : 

Die-Holders  for  Marking 
Machine    52 

Heel  Blocks  and  Slnds  for 
Setting  L'p  and  Holding 
Large    Work,    Lang's 224 

Height  Block. 

Locating  Tools  and  Cutlers 
in  Planing  and  Milling 
Fixtures 909 

Helical  (rearing.  Strength  of.    125 

llolical  Gears.  Constants  for 
Calculating.    C.   W.   Pitman   281 

Helical  Gears  on  the  Brown 
&  Sharpp  .Vutomatic  Screw 
Machine,  Oitting   617 

Helical  Springs.  Henrv  L. 
Hanson     342 

Helical  Steel  Gears.  .Vttach- 
ment    f(U'    Cutting    983 

Helium,  Low  Temijerature 
Obtained  When  Li(iuefv- 
ing    • 186 

Helium  Produced  in  a  Liquid 
State    34 

llelwig   Mfg.   Co.  : 

Pni'umatic    Chipping    and 

Riveting    Hammers    ....    558 
I'ortable   I'neumatic   Grind- 
er        561 

Hendey    Machine    (;'o.  : 

Heavy    Lincoln    Miller.  .  .  .    567 

Herbert.    Ltd..    Alfred  : 

-Automatic  Turret  Lathe 
with    Self-Selecting  Feeds   183 

Herring-Curtiss  Aeroplane  by 
Wyckoff,  Church  &  Part- 
ridge,   The   Manufacture   of  088 

Hexagonal  Milling  Machine. 
The    Benris    475 

Hexagons  in  Automatic 
Screw  Machines.  Attach- 
ment for  Cutting  Squares 
and    104 

High-Speed   Drill    Co,  : 

Collis   High-Speed   Drills,.   305 

High-Speed    Drills.  Collis 305 

High-Speed  Drilling.  Data 
on.     Geo.  E.   Hallenbeck...    097 

High-Speed  Millins  Cutter 
with  Inserted  Blades.  De- 
velopment   of    a 257 

High-Speed  Milling  on  I.<3co- 
motive    Parallel    Kods 188 

High-Speed  Steel  Cutting 
Edges  Welded  to  Machine 
Steel  Shanks.  Tools  with. 
Chas.    R.   King 213 

High-Speed    Steel,    Improved.    574 

Iligh-Sneed  Steel,  Improve- 
ments  in    622 

High-Speed  Steel.  Increased 
I*se  of    33 

High-Speed    Steel.   New 008 

High-Speed  Steel.  Tool-hold- 
er   for    220 

High-Speed  Steels.  The  Newer. 
O.    M.    Becker 773 

High-Speed  Stop-Motion  Bull- 
dozer.   Ajax    304 

High    Speeds     931 

Higley    Machine    Co.  : 

Revolving  Table  Type 
Cold-Saw     ".  .  .  .    233 

Hill.  Clarke  &  Co.'s  "Family 
Party"     488 


mil   Mfg.   Co.,   M.   B.  : 

Hill    .Milling   Machine  Dog.    009 

Hill.  Obltuarv  of  Warren  E. .    411 

Hllllard,    William    B.  : 

Check    Systems    for    the 
Tool-Room    706 

Hiudley  Worm  aud  Gear, 
The.     John    Edgar 243 

Hints  for  Ij'arners  of  Letter- 
ing        500 

HIseox,  Obituary  of  (iardner 
1) 100 

Hob  tor  W(uur  dears.  Spe- 
cial.    Francis   P,   Havens,  .    378 

Hob  have';  How  Many 
Gaslies  should  a.  Ralph 
E.    Flanders    339 

Hob  have';  How  many 
(taslies  should  a.  Oscar 
.].    Beale    028 

Hob  Muirpenlng  Attachment 
l(jr    the    (Jrlndi-r 557 

ll.iMiin-  a  W  o  r  m  -  Wheel, 
ilasliiug    and     370 

lloliliing   Tans.    Machine    for.    085 

lloliliing  Worm- Wheel  Seg- 
ments, Cutting  Worms  and  280 

lloeler  Mfg.  Co,  : 

Power-Feed   for   Hoefer   10- 
inch    Drill    75 

Cone-Pullev    Polishing    Ma- 
chine         400 

Splining  Machine  for  Cross 

Slots    In    Spindles 404 

Valve    Inserting   .Machine,,    035 
Reaming     M  a  c  b  i  n  e     for 
Chambered     Holes     in 
Pulleys  and   Spindle 

Sleeves    788 

Machine   for  Hobbing  Taps  085 

Hoist,  A  Convenient  Outside 
Shop    434 

Hoist,    Armington    Electric.    735 

Hoist.  Franklin  Moore  Co.'s 
Im)erial     725 

Hoist.    Monorail    Electric...    0.">() 

Holder.  An  Improved  Ream- 
er.     George   G.    P<u-ter.  .  .  .    7-S9 

Holder.  Boring  Mill  Gage 
and    Swage    780 

Holder  for  Drawings  in  Ma- 
chine Shop  Practice.  L. 
N.    BiTant     466 

Holder  for  Ink  Bottle.  C.  S. 
Blank     031 

Holder  for  Small  Drills.  W. 
W.    Cowles    071 

Holder  tor  Turret  Machines. 
Graham    Knurl     643 

Holder.  Offset  File,  L.  J. 
Sparks     031 

Holder.  Releasing  Button-die, 
Thomas  J.  Norton.  Douglas 
T.    Hamilton    467 

Holder.  Releasing  Tap  and 
Die     568 

Holder,  The  Carr  Tool 321 

Holder  used  by  the  Ijindis 
Tool  (.'o..  Effective  Moat- 
ing   Reamer     940 

Holding  Work  while  Tapping. 
Devices  for.  E.  D.  Gag- 
nier     211 

Holes  in  Eccentric  Straps. 
Device  for  Reaming.  A. 
G,    Johnson     213 

Holes  in  Glass,  Drilling. 
John    Ingberg     380 

Holes  in  Partly  Finished 
Work.  Reducing  the  Size 
of.      James   Cran    380 

Holes  in\  Pulleys  and  Spin- 
dle Sleeves.  Reaming  Ma- 
chine   for   Chanrbered    ....    788 

Holes.  Novel  Methods  of 
Making     527 

Holmes.  Obituary  of  A. 
Bradshaw     9SH 

Home-Made  Tools  for  Die- 
Makers.      Rov    Plaisted...      48 

Hooks  and  Chains.  I'he  Forg- 
ing ^of.      James   Cran 605 

Hooks.  Crane.  H.  J,  Masten- 
brook     590 

Horizontal  Boring.  Drilling 
and    Milling    Machine    ....    318 

Horizontal  Milling  Machine, 
The    Newton    .No.    7 317 

Horizontal  Radial  Drill, 
Barnes    No,    3 304 

Horse-Power  Formula  for 
Automobile    Engines    807 

Horse-power  Formula  for 
Gasoline     Engines 207 

Horse-power  of  Gasoline  En- 
gines. Formulas  and  Ta- 
bles  for,      Morris  A.   Hall.    610 

Horse  -  power  required  for 
)Moving  Cars,  Morris  A. 
Hall    584 

Horse-power  required  to 
Drive  Machine  Tools.  Rule 
for     35 

Horse    Sense.    Teaching 852 

Hot   Saw,  Billinss   &   Spencer  224 

Hour-Glass  Useful  in  Timing 
the  Hardening  and  Tem- 
pering Heats  of  Drills, 
etc 360 

Howard    Time    Recorder    Co., 
E.  : 
Time   Recorder .    320 

Howarth,  Harry  A.  S,  : 

Clearance    of    Milling    Cut- 
ters      500 

Howarth.  Harry  A,  S,.  Clear- 
ance of  Milling  Cutters...    506 

Hubbard.    Chas.    L.  : 

.Selecting  a   Cylinder  Oil . .   208 


Steam   Pipe   Sizes    530 

Hubs,      Keyway      Gaging     In 

Shafts    and     259 

Hudson  -  Fulton     Celebration, 

The    Clermont    Replica    for 

the     051 

Hudson     Tubes,     Openln"     of 

the     010 

Hudson    Tunnel,    Opening    of 

S<'Cond     980 

Human     Energy,    Tlie    Waste 

of     089 

Huuneymen    Co.  : 

Aut<iinatic     Unloader     for 

.Mr  Compressors 007 

Hyatt  Roller  Bearing  Co.  : 

High  Duty   Roller  Bearing.    734 
Hydraulic      Jacks,      Improve- 
ments   In    Watson  Stfllman  002 
Hydraulic     Variable     Speed 

Drive    400 


Ice-.Making  Machine  for  Do- 
mestic Use,  .V  New 277 

Ice  Tumblers 357 

Identifying  Smiths 7ou 

Ignorance,  An  .\dvantage  of. 
Alfred  N.  Hammond 137 

lies,  T.  : 
Device  for  Rolling  Tin-I'late 

'I'ubes    Too 

Soldering    .Vlumlnum    and 
Copper    973 

Illustrations.  Sizes  of 60S 

imitati^tn  of  Gravital  Force, 
Mechanical     53'J 

Iramer,  Frank  L.  : 

•Stm)    for    .lones    &    Lamson 
Turret    Lathe    291 

Import  and  Export  of  Ma- 
chine  Tools.    Germany's...    803 

Import  of  .Machine  Tools  in 
1008,    Japanese    010 

Improved    .Surface    Co.: 

"Nu-Clinch"  Bell  and  Uopc 
Drive    Surfaces    893 

liuprovemints  in  High-Speed 
Steel   022 

luiprovemints  made  by  Motor- 
Driven  Tools  in  a  Repair 
Shop    580 

Incandescent  Gas  Lighting  of 
Cars  Adopted  by  German 
State  Railways 34 

Incandescent  Light  (ilobes.  To 
Prevent  the  Breakage  of. 
Donald  .\.   Hampson 70i; 

Inclined  I'lanc  Shop  Car  Ele- 
vator        45t; 

Included  Angle  of  Inlet  and 
Exhaust  Cams.  How  to  lind 
the    01 7 

Inconsistency  of  Some  .Manu- 
facturers, The.  John  I!. 
Sperry    3:! 

Index  Centers.  Miller  & 
Crowningshield  .Multiple 
Spindle    470 

Index  Washers,  Machine  for 
Graduating.     C.  H.  Caton..  544 

Indexing.  Coulange  System  of 
-Vutomatic     685 

Indexing  Fixture  for  Milling 
Square    Heads.    Multiple,..    855 

Indexing  in  Liegrees  and  Min- 
utes.    J.   Mathieu    403 

India,  The  First  Lathe  Made 
in   613 

Indicating  Tool.  The  Handy 
Center 325 

Indicator,  A  Special.  H.  V. 
Purman    880 

Indicator.  Compact  Form  of 
Dial,    Lueien  Haas 906 

Indicator  for  Aligning  Lathe 
Centers,   etc 710 

Indicator  tor  Internal  Com- 
bustion  Engines.   Pressure.    357 

Indicator  for  Lathe  Work, 
etc..   Test    567 

Indicator.  Test    987 

Industrial    Democracy.    An..    358 

Industrial  Democracy,  That. .   525 

Industrial  Education.  Co-op- 
erative        116 

Industrial    Photography 330 

Industrial  School  Course, 
Fitchburg  Co-operative    . .  .    106 

Industrial  School.  The  Law- 
rence      249 

Industrial  Training  Through 
Apprenticeship    Systems...   713 

Ingberg.  John  : 

Substitute  tor  Cotter  Pins.    210 
Drilling  Holes   in   Glass...    380 

Ingersoll  Milling  Machine  Co. : 
Ingersoll       Special       Four- 
Bead  Milling  Machine...    470 
Combined     Horizontal     and 
Vertical    Spmdle    Milling 
,     Machine    724 

Irfjustice  Cause  of  Friction. .    188 

Ink  Bottle,  Holder  for.  C.  S. 
Blank    031 

Ink  tor  Writing  on  Celluloid. 
John   B.    Sperry    973 

Ink  Rag  to  Drawing  Board. 
.\ttaching.     Winamac  408 

Inlet  and  Exhaust  Cams,  How 
to  Find  Included  .\ngle  of.    947 

Inspection  of  Work.  Necessity 
of  Careful    191 

Insulating  Wire,  Method  of.  .    200 

Insurance  Companies  to  Im- 
prove Livhig  Conditions, 
Power   of 622 

Interchangeable  Involute  Gear 
Tooth  systems   361 


Intormlltcnt      Cum.        Cyrus 

Tuylnr    aiO 

IntiiMiil Cmubusllou    Knglnes, 

Ali>ilii>l    lis   II    I'Ufl    for.  .  .  .    ;t(i.i 
Iiiti'i'iiiil  CiiiubustUiM   IOmkIiicb, 
I'lisKiiii'    Indlc'UUii-   fill-    .  .  .    35'( 

lllClTIlMl  IJllllN.  .Vulomiillc 
MIUImk  .Miiililiii'  .\llin-li- 
liiint    till'    .MaiuifiiiliilliiK.  . .   Mi.'l 

Ililcriiiil  Ciliullni;  Miuliliii-s, 
(ii'i'iiiiin  l'i'xl|jii.s  «t.  Oskur 
K.vlln    :!'■' 

Inlcnml  Tliri'iul  In  CiistlnKS 
wiilli'  111  the  Jlnlil,  I'riHluc- 
liig   »)4(i 

Ilitriniltloliiil  Congri's.1  of  In- 
v«'ntor8    **- 

Iiitcrniilloiiiil    iMi'll.    Tool   Co.: 
Uace  for  IVstlnK  the  riiiii 
Ine  of  u  Tuiii't  Miulilni' 
Bed    -ll 

Internntlonul  Itnllwiiv  t:on- 
Kress'  next  .MeetlnK  '" 
Swltzerliinil     8i;() 

Inventions  iind  Tlieir  ItenrinB 
on   Wiirtare    548 

Inventors.  "Uon'ts"  tor.  H. 
S.    Busey     •SSO 

Inventors,  Internntlonul  Con- 
gress of    82 

Inventors,  The  Trlbulutlons 
of 08t! 

Inventor.s  vs.  Kmployers  and 
AssiK-iutes.    K.    C.    Smitli..    Uri.'i 

Involute  (!enr  Tooth  Systems, 
Interehangeuble     -ttVI 

Involute    (iears.    Standard...    818 

Involute    System   of   Gearing.      50 

Iron  and  Steel,  The  Preserva- 
tion   of    80u 

Iron  and  Steel,  The  I'reser- 
vatlon  of    94a 

Iron  and  Steel,  I'nited  States 
Production  of    329 

iron  Blanks.  Punch  and  Die 
for   Uniform.      Engineer...      45 

Iron    I'Mttlngs.  Tests  of   Stan-     ^_ 
dard  Cast 6O1 

Iron  Pulleys  with  liubher, 
To  Cover.     E.  B.  Gatkey..    973 

Iron  Cnder  Water.  Sawing 
Cast   297 

Iron.   Welding'  Cast 9t.l 

Ironwork  (irnninentation  of  a 
Mechanic's  Home.  W.  A. 
Painter    374 

Isinglass  and  Mica.  Distinc- 
tion  Between    183 

Isometric  Perspective.  Itohert 
Grimshaw     792 

Italy.  Tunnel  (Connecting 
Switzerland  and 276 


.lacks.   Improvements  in    Wat 
son-Sllllnmn  HyilraiiUc.  .  .  .    902 

.laeger,  M.  : 

Jneger    Automatic    rriction 
Clutch    807 

James,  O. : 

Changing  Old   I.athe  to   In- 
crease Cutting  Value.  .  .  .    401 

Japanese  Import  of  Machine 
Tools  In  1908   919 

Japan's  World's  Fair  Post- 
poned        288 

.Japan's  Exports  Increasing..    118 

Jaw  Plates.  Drill  Press  Viae 
with  Adjusting.  Charles 
Taylor    030 

Jensen.   J.   Norman  : 

Logarithmic  Paper  for  Dia- 
grams       747 

Jib  Cranes.  The  Design  of. 
R.    W.    Vails    93 

Jig  Clamping  Device.    Pedro..   465 

Jig  and  Tool   Designer : 

Special     Jig     for     Drilling 
Kll    Flange    709 

Jig  for  Drilling  Ell  Flange. 
Special.  Jig  and  Tool  De- 
signer       709 

Jig  for  Drilling  Slots 883 

Jig  for  Small  Pulleys.  Mul- 
tiple.     P.    F.    Setag    4C7 

Jig.  Interesting  Drill.  C,  FI. 
Ramsey   50 

Jigs  and  Fixtures.  Einar 
Morin  : 

6    21 

7    110 

8    179 

9    261 

10    -350 

11    439 

12    512 

13    598 

Jigs     and     Fixtures     for     the 

Manufacture  of  Small  In- 
terchangeable Parts.  Stan- 
dard Designs  of.  Frank  P. 
Crosby. 

1  . 857 

2    944 

"Jigs    and     Fixtures."    Taper 

Gib  Design  in.  E.  G.  Eber- 
hardt 213 

Jigs.  Proper  Designing  of 
Milling  and  Drilling  Fix- 
tures and.     R.  B.  Little.  .  .    679 

Jigs  TTsed  bv  the  Queen  Citv 
Machine  'Tool   Co..  Boring.    487 

Jim  Have  Said?    What  Would  967 

Jim  West.  The  Selt-Reliance 
of.      Grebo    43 

Job.  How  to  Get  a.  A.  P. 
Press   438 

Johnson.  A.  C. : 

Determining   the   Diameter 
of  a  Circumscribed  Circle  966 


Johnson,  A.  0. : 

I'alteriimakers'    Sera  ten 

Gage    13 J 

Device    for    Iteaiiiing    Holes 

In    iOcccntrIc   Strupa 213 

.\   Blue  iirlnllng   I'iliik 214 

Flue  Hole   Cutler   or    Coun- 
ter bore     882 

Jolinsioii,   W.  K.  : 

lleiidhig     Stresses     In     Car 

'I'ruck  .\rcli  Bars    371 

Joint.    Inlversal     050 

Joints.     Two     .Sew     'lypes     of 

Universal     234 

Jones  &  l.auison  Turnt  l.ailie. 

Stop  for.     Frank   I..   Imiuer  291 
Jones,   Oblliiary   of    Benjamin 

F 91.'! 

Junes,  Obituary  of  Edwin  11.    411 

Kearney  &  Trccker  Co.  : 

Universal  Cam  Cutting  Ma- 
chine        480 

Kelly    J'ool   Co.  : 

Cylinder   Reamer    31(2 

Kenerson,   Wm.  II.  : 

A  New  Transmission  Dy- 
namometer        777 

Kent.  William  : 

Solving  ".V  I'robiem  In 
Trigonometry"  by  .\naly- 

tlcal   Geometry    139 

Kerosene  Oil  Burner 050 

Keuffel  &  Esser  Co.  ; 

TaiKS   with   "Keco"   Finish.     7o 
llandv   Shrinkage  Rule.  .  .  .    987 
KeulTel.  Obituary  of   William.  23S 
Key-Seating    .\ltachment    for 

Shapers  and  l*laners 03 

Key-Seating  Fixtures,  Gas- 
Engine   Cam-Sbatt.      W.   A. 

Sawyer    468 

Key-Seating  Machine  for  Cut- 
ting Key-ways  in  Locomo- 
tive .Vxles,  Portable  Auto- 
matic          '•'i 

Key  Seating       Machine,       La- 

pointe   Vertical    980 

Kevway  (Jaging  in  Shafts  and 

ilubs    259 

King.    Chas.    R.  : 

Tools  with  High  Speed 
Steel  Cutting  Edges 
Welded  to  Machine  Steel 

Shanks    213 

How  to  Save  Underprint- 
ed  or  Overprinted  Con- 
tact  Copies    973 

Kinkead  Mfg.  Co.  ; 

The     Kinkead     System     of 

Aligning    Shafting    S16 

Kink  in   Photography,  .V.    .\l 

bert  Clegg   8SI 

Kinks.      Grinder.        I'aul      W. 

Abbott    204 

Kinsler-Bennett  Co.  : 

Two  New  Types  of  Uni- 
versal Joints   234 

Kirk.  N.  C.  : 

Stove-Pipe   Elbow   Machine.      73 
Kleinhans.  Frank  B.,  Obituary 

of    325 

Knight.  W.  A.  : 

Extension  Tool   Holder.  .  .  .    135 
Setting-Angles    for    Milling 
Angular      Cutters      and 

Taper  Reamers 163 

Knives.  Grinding  Wheel  for 
Leather    Splitting.      D.    A. 

Hampson    378 

Knives.  Use  of  Bow-Drill  in 
the  Manufacture  of.  Don- 
ald A.  Hampson   626 

Knurl  Holder  lor  Turret  Ma- 
chines. Graham 643 

Knurls  and  Knurling  Opera- 
tions. Douglas  T.  Hamil- 
ton- 

1    741 

2 843 

Knurling  Tool.  Armstrong...    315 
Koch  &  Son.  Henry  : 

Test  Indicator  for  Center- 
ing Work   233 

Krieger   Tool    &   Mfg.    Co.  : 

Boring  Tool  and  Holder .  .  .    220 

Air   Hardening   Stand 314 

Grinding   Gage    for   Thread 

Tools   403 

Kviin.  Oskar  : 

British  Machine  Tools  at 
the  Franco-British  Ex- 
hibition             5 

A  Handy  Screw-Thread 
Gage    54 

An  .\merlcaii  Mechanic  in 
Europe. 

6  ..    78 

7    15!l 

German  Designs  of  Inter- 
nal Grinding  Machines.  ..  354 

Modem  Swedish  Machine 
Tools    528 

Labor   and    the   Tariff 68S 

Labor,  Methods  of  Rewarding  274 
Labor     (  '!)     Saving    Machine, 

or    Mike's    Invention 932 

Lacing  Device.  Mumford  Wire 

Belt    905 

Lamp     Composed     of    Carbon 

Disks.  Arc 947 

Lamps.  Danger  of  Shock  from 

Electric    130 

Lancaster      Mch.      &      Knife 
Wks. : 

Oval  Taper  Drill  Sockets 
and  Lathe  .\ttachment 
for  Producing  them 74 

Oval  Socket  Breast  Drill.  .  .    988 


Landig  Machine  Co. : 

All  Si.el    Cutter    Head    of 
liiiiirovi'd  Coiislrucllon.  .    158 
l.uiidls  Tool  Co.  : 

Boring      .Muelihie      Practice 
III   I  III'  Shops  of  the  l.ail- 

lils  'I'ool   Co 853 

.Miilllpli-    liiilexliin    Fixture 

tor  .Mlllliig  Siiiiiire  II. ails   855 
l''iirlii    Grinding    Operulloiis 
III   the  Sliops  of  the  Lun- 

dls  Tool    Co 933 

Krtecilvi'    l^'loullng    Reamer 
Holder  uaed  by   the   Lan- 

dls   Tool   Co 946 

l.tiiid  Value  Increased  liy  Pub- 
lic improvements    300 

i.iiiie  Mfg.  Co.  : 

Niw       Elect  ric       Traveling 

Crane    715 

Lung.    G.    U.  : 

The    Effect    of    Rolled   Belt- 
ing on    Its   .Vppllcation  .  .    13H 
Lang  Co.,  G.  R.  : 

Heel   Blocks  uiiii   Studs   for 
Setting    I'p    and    Holding 

Large   Work    22 1 

A  Tool-Holder   for  'I'urning 

Locomotive  Tires    321 

"Stayln"     Positive    Drill 

Socket   390 

Tool-Holder  for  Triangular 

Blades   803 

Positive     Blade     Stop     fin- 
Lang   Tool-Holder 9U9 

l.ungeller  .Mfg.  Co.  : 

Swuging    .Machlni'    for    Fin- 
ishing   Valve    Stims 553 

Lansing  Machine  Co.  ; 

.\  Mulliple  Hand   I'uneli...    321 
Lapointe  Mch.  Tool  Co.  : 
Broaching      Machine      .V  r - 
ranged       for      Broaching 

Tapers    151 

Lapointe  Vertical  Key-seat- 
ing Machine 98ii 

Lapping  Machine.  Flat .504 

Lapping    of    Rolls    for    Silver 
and     Gold.     The     Grinding 

and   711 

Latch      for      Lifting      Planer 

Tools.     Donald  A.  Hampson      54 
Lathe,  Adjustable  Boring  Tool 

for   Turret.      Contributor.  .    969 
Lathe,  A  Motor-Driven  Speed.   321 
Lathe     and     Improved     Gear- 
Box.     Champion     Double 

Back-Geared 797 

I.athe  .\ttachment  for  Produc- 
ing  Them.    Lancaster   Oval 
Taper  Drill  Sockets  and...      74 
I.athe  Bed.     Truing  a  Bench. 

Walter  Gribben   860 

I.athe  Bracket  for  Blue-prints. 

L.    H.    Georger    214 

I.athe,    Bollard    24-lnch    Ver- 
tical Turret 308 

Lathe.       Carroll  -  Jamleson 

Quick-Change  Gear  Engine.  819 
Lathe  Centers.  Lubricant  for. 

Roy  B.   Demlng   790 

Lathe.   Centering    651 

Lathe    Chuck.    Improved.      H. 

D.  Chaiiman    883 

Lathe.     Compensating     .\uto- 

raatic  Stop  for  "Lo-Swing"   731 
Lathe  Constant  for  Calculat- 
ing  Change    Gears,    I'ae    of 

a.     James  Eaton    710 

Lathe   Co.,   The   "G.    M."  : 
"The  "G.  M."  Screw-Cutting 

Engine   Lathe    321 

Lathe.      Duplex      Independent 

End  Buffing 978 

Latlie.      Double     Back-Geared 

Engine    ' 987 

Lathe.   Double-Head   Facing.  .    559 
Lathe       Driver      for      Round 

Stock 540 

Lathe.    Finishing    Bevel    Gear 

Blanks  in  the  Davis  Turret.   159 
Lathe      for     Billet      Turning. 

Special    735 

Lathe    for    Manual     Training 

and  Pattern  Work.  Special.  234 
Lathe     for     Reflnishing     Car 
Axle   Journals   without   Re- 
moving the  Wheels.  Gap.  .  .    158 
Lathe.     Geared     Feed     Device 

for  the  Cincinnati 64 

Lathe  Grinding  Attachment 
for    Internal    and    External 

Work    718 

Lathe.  24-inch  Fay  Auto- 
matic      810 

Lathe.  15-lnch  Standard  En- 
gine       551 

Lathe  Kinks.  Paul  W.  Ab- 
bott      432 

Lathe.       Lodge      &       Shipley 

Heavy    Axle    402 

Lathe.  Lodge  &  Shipley  Crank- 
Shaft    . 818 

Lathe    Made    In    India,    The 

First    013 

Lathe.  Motor-  Driven  Brass- 
Working   77 

Lathe.   Motor-Driven   Speed .  .    480 
Lathe.   Motor-Driven   Speed .  .    723 
Lathe.  Multiple  Spindle  Shaft- 
ing      502 

Lathe.    Operations    Performed 

on  the  "Lo-Swing" 823 

Lathe.    Precision    409 

Lathe.    Portable    Engine 234 

Lathe,    Prentice  Bros..   Shaft- 

Tui-ning    405 

Lathe.  Rockford  Machine  & 
Shuttle  Co.'s  Precision 
Bench    732 

XI 


Lathe,    Scheilenbach    18-lnch 

Cone  Driven   15<J 

Lathe,  Screw  Cutting  Allach- 

ment  for  Elgin   PreclBlon .  .    485 
Lathe,    Sellers   ( 'ur- Wheel ...  .    898 
Lathe.    SoclC-ti'-    Fruiiealiie    de 
.MaebliieH  oiillls  Single  Pul- 
ley  Drive    505 

l.ulbe  Sloii  and    Telltale,    .\u- 

tomulic.      Paul    W.   Abbott.      50 
Lutb*    The     "G.    .M."    8crew- 

Ciitllng    Euglni'    321 

Lathe,    I'lie    Lodge   U   Hblpiey 

"Marvel"    974 

Lathe,  Thread  .Milling  Aliach- 

uieiit  for  ■•Cutarttct"  Bench  484 
Lathe     to     increase     Cutting 
Value,    Chuiigliig    Old.      O. 

James    401 

La  I  lie  'Idol,   Double  End    ....    735 

Lathe   Tool    Holder    822 

Lathe    Tool.     I'rili|ue    Turret. 

J.    S.    Scott    293 

Lallie     Tools.     Chilled     Cast 

lion     807 

Lathe,  Walcoll  10-lnch  En- 
gine           72 

l.alhe,  Whitcomb  Blaisdell 
Single  Speed  Pulley,  Gear- 
Driven    .  ., 383 

Lallii-    with    Automatic    Feed 

Slops.  Lodge  &  Sblpley 902 

Lathe  with  Cone  Head  and 
Plain  riiaiige  lieur  .Mechan- 
ism.   Sc-h.-lleiibaih    233 

Lathe     Willi     .Motor     .Vttacb- 

ment,  Dftvis  10-iiich  Engine  987 
Lathe       with       Self-contained 
Coiinlersliaft.  .Motor-Driven 

Turret     553 

Lallie  with  Self-Selecting 
Feeds.     Herbert     .Automatic 

Turret    183 

Lathe  with  Turret  on  Shears, 
.Vmerlcan  .'SO  inch  Triple- 
Geared    .189 

Lai  hi-  Work.  Lubricating 
Grooves      In      Centers      o  f 

Heavy   548 

Latliemen's     Rules     534 

Lathes.  Faceplate  Construc- 
tion for  Threading 273 

Lathes.      Handy      Ailiichment 

for.     Donald  .\.  Hampson..    140 
Lathes,      Solid      .\iljuslable 
Threading    Die    for    Use    on 

Turret    216 

Lathes.   Weils  Tool   Tray  and 

Stand    for    896 

l.auieiitU-,  Trial  of  the 780 

Law    as    Applied    to    .Machine 

Manufacturers.   Commercial  609 
Lawrence    Industrial     School, 

The   249 

Lawson   Mfg.  Co.  : 

A  Loose  Pulley  Oil  Cup...    .320 
Laving  Out  and  Cutting  Cams, 
Method     of.        Herbert     C. 

Barnes    101 

L.  &  D.  Co.  : 

Pullet     Belt      Shifter     and 

Counter-Shaft      978 

Lead.  .\n   Ingenious  and  Sim- 
ple Method  of  Cutting  Mas- 
ter Plate  Cams  to  .\ccurate  309 
Lead-Pencils.    Advisability    of 
ITsing     Keen     Knife     when 

Sharpening    202 

Lead-Screw.  Cutting  an  .-Vc- 
curate  Screw  from  an  In- 
accurate.    Racquet    375 

Lea   Equipment  Co.  : 

New      Design      of     Simplex 

Cold  Metal  Saw 561 

Leather  on  Iron  Pulleys  for 
Band    Saws.    For    Holding. 

R.  F.  Williams    973 

Leather  or  Paper  to  Pulleys. 
Cement    for    Fixing.    E.    B. 

(Jafkey   973 

Leather  Splitting  Knives, 
Grinding    Whe<>l     for.       D. 

A.  Hampson    378 

LeBlond  Mch.  Tool  Co..  R.  K.  ; 
A  Line  of  .Vttachments  for 
the  LeBlond  Milling  Ma- 
chines          57 

Leeds  &  Northrup  Co.  : 

Electric   Pyrometer    567 

Hardening    and     .Vnneallng 

Pyrometer    802 

Lees  Bradner  Co.  : 

Lees-     Bradner     .\utomatic 
Gear-Cutting   Machine...    980 

Legs.    Bench    486 

Leipzig.  Large  Union  Railway 

Station    at    118 

Lettering.  Hints  for  Learners 

of    596 

Lettering.   Spacer  for.     E.   G. 

Peterson     796 

Level  for  Machine  Shop  and 
Tool-Room  Use.  "Gravity".    486 

Lever  Co. : 

"Toggle-Grip"    Wrench....    .^61 

Lever  Shear,   Direct-Driven  .  .    408 
Levers.    Good    and    Bad    De- 
sign   of    Offset.       John     S. 

Myers    937 

Lifting  Devices  to  .\ssembllng 
Work,   .\ppllcation   of.     .\1- 

fred  Spangenberg 459 

Lifting  Magnets.  Electric  Con- 
troller   &    Mfg.    Co's    Type 

S.    A 311 

Light-Holder.  "Omni-Present"  480 
Lighting  of  Cars   Adopted  by 
German  State  Railways.  In- 
candescent  Gas    84 


Limitation  of  .Mmliliio  Ca- 
pacity       S«4 

l.liulholiu  &   Iii'inils  : 

Itotur.v  Ci'iitiT  'IVst  Iii- 
dii-ator   --7 

I,ine-8bafts.  Sliiiiili'st  iiiul 
Most  KlVi'i-llvf  Mi'tlKKl  of 
(.'loaiiliii,'   1~4 

Milk  Kelt   Co.  : 

Pri'sspd  Stoi'l  Tiougbliig 
and  Kcliini  Itolls  for 
Convoyoi'    Itrlts    07 

Link  'i'raniiuilssioii  Cliiilii, 
Dctacliiible «:!7 

Llnslcy,  A.  I.  : 

lli'lt   KasleniT    7!lCi 

Mciuld  State,  Ui'llnm  Pro 
diui-d  in  a '■'•^ 

Mill.',  U.   IS.  : 

Lwk   Nuts   t'si'd    In    ICnsin- 

cpring   I'racliio   -to 

Pipe   Binding   iicviw -".l."> 

I'roper  Designing  of  Milling 
and  Urilliiig  I'lstiiri's  and 
.tigs t!7!t 

Live  I'liss.  TIu'.     C.  TiU'lls.  .    lU- 

Livlng.  World  Does  Not  Owe 
Vou    a    loil 

Llano,    .Vntonio  ; 

Till'  Squurlng  of  tlif  Circle  014 

Locating.  Clainpiiig.  Drilling 
and  Countcrljnniig  'i'ool. 
Combination.      !•'.    W.   Hall.    IHJ.'i 

Locating  I'Mnc  Crai'ks  in  Sled   7  In 

Locating  TooLs  and  Cullers  in 
I'laning  and  Milling  i''i.\- 
tares,  tlcigiit  Block. 00',l 

Location  of  a  Macbine-Sbop 
Tool-Kooni,  Construction 
and    IIW 

Lock  Nut  lor  Caliper.*.  1).  \. 
Ilainpson    i^l-i 

Lock  Nnt.     Vibration 40(1 

Luck-.Nuls  I'sed  in  ICngineer- 
ing   Practice.      Xntlocks.  .  .    "-'lili 

LoekNuts  I.'sed  in  I'^ngineer- 
iug  Practice.     K.  B.  Little.      40 

Lwoiiiotive  Boiler  Tester,  A 
Portable    G:iJ 

Locomotive  Parallel  Hods, 
Highspeed  Milling  on IS.s 

Lo<-omotive  Hepair  Sbop  Prac- 

•     tice.     Etban  Viali. 

1    021 

Locomotive  Itepair  Shop  Prac- 
tice.    Etban  Viall CD7 

Locomotives,  Increase  in  L'se 
of  Superheated  Steam :!4 

Loconmtives  Provided  witli 
Superheaters,  The  Num- 
ber of    526 

Lodge     &      Shipley      Machine 
Tool  Co. : 

Heavv  -\xle  Lathe 402 

Crank  Shaft    Lathe    S18 

Lodge  &  Shipley  Lathe  with 
Automatic    Peed    Stops....    902 
"Marvel"   Lathe    074 

Lof,  E.  A.  : 

Speed   Calculation,    Critical   4G4 

Logarithmic  Paper  for  Dia- 
grams.    .T.  Norman  Jensen.   747 

Logemann  Bros.  : 

A   Horizontal   Bulldozer...    S22 

Lord,  n.  C.  : 

To  Set  Over  a  Tail-Stock 
to  Turn  a  Taper 48 

"Lo-Swing"  Lathe,  Opera- 
tions Performed  on  the ....    82."? 

Lovejov,  R.  B.  : 

Drill  Stop    n4.'? 

Lubricant  for  Lathe  Centers. 
Roy  B.  Deming 700 

Lubricating  Fluids,  Systems 
of  Supplying  Machines 
with      >24 

Lubrication.  Forced    88:t 

Lubricator,  I,ocomotive  Flange  42.5 

Lubricator.  Van  Doren  Auto- 
matic   Shaft    000 

Lucas,   Chester  L.  : 

Turning  Soft  Rubber 40G 

Coin   and   Medal   Dies 766 

The  Champnev  Process  of 
Die   Sinking    825 

Lucas  Machine  Tool  Co., 
Shop   Structure  of  the..^..    192 

Lndwig.  Loewe  &  Co.'s  School 
for   Apprentices    82 

Lufkin  Rule  Co. : 

Steel  Tapes  Figured  for 
Instantaneous  Reading.  .    500 

Lumber  Cut  in  United  States, 
Increase  in    192 

Lusitania  Breaks  all  Records, 
The lis 

Lvnn   Tool   Forging  Co.  : 
Set     of     Cold     and     Cape 
Chisels     987 

Lyon   Metallic  Mfg.   Co,  : 
Lyon  Expansible  Steel  Racks 
with  .-Vdjustable  Shelving  041 

Machine  Capacity,  Limitation 

of -.,,... 864 

Machine  EfBciencies,  Remark- 
able   Result    of    Combining 

Alleged    .'138 

Machine     Manufacture,      Ele- 
ments of.    Fred.   .L  Miller..    009 
Machine  Manufacturers,  Com- 
mercial Law  as  .Vnplled  to.  009 
Machine  Sliop  Practice  : 

Planing  and   Laving  Out    a 

Blanking  Die    44 

Machining  the  Hole  for  the 
Punch    and    Finishing    a 

Blanking  Die    131 

Boring  and  Planing  Corliss 
Engine  Cylinders   '. 205 


Machining  Internal  Com- 
bustion lOiigine  Double- 
Cylinder  t'asllng    .  ., 2H7 

tiasiiiiig  and  llobbing  a 
Wol  III  wheel    370 

Itabblllllig  the  Pillow- 
blocks  of  a   Duplex   lied..    4.'i7 

.Maciiintng  a  Thrce-'J'brow 
Built-up  Crank-Shaft.  \V. 
liurns    5,14 

Cylindrical   Crlnding      1...    62ii 

Cvlindi-ical   Griniiliig     2...    690 

■Iwisi   Drill   Grinilliig 787 

Sill-inking  and  l''orciiig  l-'ils  87/ 

Laying  Oui    Work.      1 '.l.">',l 

-Mtlcliine    Shop    Rules,    .\    C'ol- 

Icclion  of.     Ethan    Viall...    701 
.Macliini-    Tool    Building    ami 

iM'onomics    117 

.Maclilne    Tool    Design,    (liiess- 

work   in    117 

.Machine    Tool    Design.    Some 

'i'lioughls    on.      Forrest    E. 

Cardullo    8;i9 

.\lacbiiie  Tools  and  the  Tariff.    44,"i 
.Milcbinc  Tools  at  the  Franco- 

llrilisli   iOxbibltlon,  British. 

(iskiir   Kylln    .'i 

.Macbnic   Tools   in    1908.    ,Iap- 

iiiiese  Import  of   919 

.Macliine  Tools,  The  Applica- 
tion of  Motors  to 448 

.Machines   and    Tools    for   Au- 

Ininobile    Manufacture.      C. 

B.  Owen    757 

Miicliinery  for  Export.  Pack- 
ing       849 

M-vouiNKRV.  Inde.x  to  Four- 
teenth Volume  Complete...      32 

Madiinery.  The  Handling  of 
Delicate    774 

.Machinery.  The  Value  of  Swit- 
zerland's Imported   7,'i4 

Macliitiing  Flywheels  for  Cas- 
oline  Engines  on  the  Pond 
itigid    Turret     Lathe 202 

.Machining  Internal  Combus- 
tion Engine  Doulile-Cylinder 
Casting   287 

Machining  of  Manganese  Steel, 
The 090 

Machining  Plane  Surfaces 
True  with  Bored  Holes.     R. 

C.  Scholz 291 

.Machining    the    Hole    for    the 

Punch      and      Finishing     a 
Blanking  Die 131 

.Machinists'  Tools.  Recent  .\d- 
ilitions  to  the  Brown  & 
Sharpe    Line    of    812 

Maelntyre,  J.  A.  : 

Woman  Machine  Shop 
i'liotographer 710 

.Ma-razine  Attachment  for 
Cleveland  .\utomatic  Screw 
Machine      320 

Maimetic  Chuck,  Construction 
of   a    50 

Maimetic  Clutches,  Calcula- 
tions  for    37 

Magiiptic  Compass  for  Hard- 
ening Heats  for  Carbon 
Steel    Tools,   Use   of 277 

JIamiet.  Cutler-Hammer  Hand 
Lifting     4<\1 

Magnets.  Electric  Controller 
&  Mfg.  Co.'s  Type  S.A. 
Lifting   311 

Mainiets.   Rail-Lifting    98.-. 

Mail  in  Berlin.  Subway  Sys- 
tem for  Transporting  the..  520 

Manganese   Steel   Rails 273 

Manganese     Steel     Rails.     Re- 
markable  Phvsical    Charac-      ' 
teristics    of    Rolled    769 

Manganese  Steel,*  The  Machin- 
ing of  090 

Maihattan  Bridge,  Cable 
ITauling  on   the  New 104 

.Menbattan  Bridge  Cables 
Strung.  Last  Wire  of  the.  .    410 

Manliatt.in  Bridge.  The  Open- 
ing' of  the    901 

Manlv  Drive  Co.  : 

Ilvdranlic  A'ariable  Speed 
Drive   409 

Manufacture,  Elements  of  Ma- 
chine.    Fred  .T.  Miller 009 

Manufacturers  of  Reforesta- 
tion, the  Importance  to....  207 

Manufacturers  vs.  Monopo- 
lists.    Fred  .7.  Miller 359 

Manufacturing  and  Tool-Mak- 
ing      274 

Manville  Mch.   Co..  E.   .T.  : 
.\ntomatic     Trimniins     Ma- 
chine for  Bolt  Heads....    152 

Manle  as  Best  Material  for 
Wood   Pullevs    54S 

Marking  Fluid  for  B  I  u  e  - 
rtrints.     William  H    David.      55 

Mill-king  Machine.  Die-holders 
for.     F.  P.  Heharrt 52 

Marsh,    .\lfred.   Obituarv    of..    325 

^Iarshall  &  Huschart  ^lacliin- 
ery  Co.  : 
.\     New     Machine     Demon- 
strating Room    052 

Marvin  &  Casler  Co.  : 

Eccentric  Boring  Head.  .  .  .    503 

^lassachusetts  Saw  Works  : 
Pnrtnhle     Hack-Saw     M  a  - 
chine    730 

M.'»ssev  Vise  Co.  ; 

Parallel  Bar  Vise 234 

Mastenbrook.  II.  .T.  : 

Tnniinir  Soft  Rubber 379 

Crane  Hooks .590 

Master  Plate  Cams  to  .Accu- 
rate    Lead.    .\n    Ingenious 


and  Simple  .Metliod  of  Cut- 
ibig    "O'.i 

Mii'-ler  Tools  for  Eyelet  Sets, 
.Method  of  .Making.  War- 
ren   E.  Thompson    517 

.Malbeiiiallcat  and  l''.iigliieer- 
Ing  l-'oriuulas.  Svinbols   In..    I. SO 

.Malleinatical  .Mind,  T  li  e 
Working  of  the  True "s 

.Malbic-U.  T. : 

lixlexing    In     Degrees    and 
Minutes    403 

Miiiiiitaiiid.  Record  Br.'a king 
Speed  of  the 57ii 

Mmiretuuia.      The      Si d  In 

creasing  Propellers  of  the.  .    527 

Maxim  Silencer  or  Mulller  for 
(Inns,  Tlie    53s 

McCalui,  .Iose|ili  B.  : 

llliss    I'ower-Press    Cliilcb.    2'.m; 

M.  C.  li.  .\ssocbillons  anil  Con- 
venllons,   .\.  It.   .M.  .M.  and.    91  1 

.MeCready,  C.  .V.  : 

'i'be  Comiiiiielal  .Mrshlp...    957 

McCroskv  Ri'ainer  Co.,  'I'be: 
Wizard  giilck  Change  Drill- 
Chuck  und  Collel 314 

Mclnlosh.   .lames  : 

The  Maniifaclure  of  I'islon 
Kings    7C.S 

.McKee.    Rex  : 
(;iialk  Preparation  for  Trac- 
ings          55 

McKenzie,  W.   M.  : 

.\n  .\utomatic  Nut  Tapping 
Machine    321 

Mechanic  in   Europe,  .\n  .Vni- 
erican.     Oskar  Kyiin  : 

0    78 

7 159 

Mechanic  in  Europe."  Refer- 
ring to  ".\n   .\merican.  .  .  .    100 

Mechanic.  The  ■flood  Enough"   702 

Mechanical  Construction  Made 
Possible  by  Alloy  Steels...    204 

Mechanical  Engineer  in  Pub- 
lic Relations    77", 

Mechanical   Flight    190 

Mechanical  Processes  of  Har- 
vesting and  Preparing 
Cereals  for  Food   200 

"Mechanikos"  : 

Stpiares    on     the     Ends     of 
Taps  and  Reamers 027 

Mechanism.  Ingenions  Method 
of  Regulating,  so  as  to  be 
.Misolutely  Synchronous....    332 

.Mechanism,  Locating  Defects 
in    949 

Medal  Dies,  Coin  and,  Ches- 
ter L.  Lucas 7(iO 

.Melting  Furnaces  Used,  Elec- 
tric  Steel    27'; 

Mercury  Mirror,  New  Tele- 
scope with 19:; 

.Mesta  Machine  Co.,  Big  Work 
of  the 080 

Metal  Cutting  !vnd  .Vutogen- 
ous  Welding,  Oxy-.\cetylene 
Process  of   120 

.Metal  Cutting  Tools  With  lut 
Clearance  .  .■ 283 

Metal  in  Mining  Work.  Need 
for  Strong.  Tough 192 

Metal  Sheets.  Machine  for 
Cutting  Out    368 

Metal  Surfaces.  Producing 
Black  Nickel  Coatings  on.  .    329 

Metal-Working  Shops.  Design 
and  Construction  of.  W.  P. 
Sargent : 

1    1 

o  85 

3  '.'. 1 09 

4    251 

5    333 

6    5.S5 

Metals.    Bearing.      .Tnseph    H. 

Hart   960 

Metals.      Bluing.        Joseph 

Weaner    707 

Metals.  Method  of  Testing  the 

Hardness   of    953 

Metals  on    Specifications,   The 

Purchasing  of   888 

Metals.  The  Brinell  Method  of 

Testing  the  Hardness  of.  .  .      14 
Metallic  Packing  Construction, 

French    770 

Meter.   "Cito"   Cut. 734 

Miami    Vallev    Machine    Tool 
Co.  : 

15-inch      Standard     Engine 

Lathe    351 

Mica.      Distinction      Between 

Isinglass   and    18,'! 

Michael,  Wm.  C.  ; 

Slide  Rule  for  .\ddition  and 
Subtraction  of  Fractions.   3Sii 
^Micrometer  and  Surface  Cage. 

Schellenbach-Hunt       U  n  i  - 

versa!    387 

Micrometer,   Quick-.-Vdiusting.  .233 
^lerometer  Ratchet  Stop.     C  ' 

W.   Pitman    207 

Micrometer,  Sensitive  Indi- 
cating        31 

Micrometer.  Thread    408 

Micrometers.    .\n    Addition    to 

the  Slocomb  Line  of  77 

Middletim  Shin  Building  Yard 

Offered  for  Sale    270 

Mileasre    of    Railwavs    in    the 

World.   The  Total    870 

Mill,    Ferracnte    Rolling 307 

Mill.  Water  Cooled  Rolling..,    734 
Miller  &  Crowningshield  : 

Multiple  Spindle  Index  Cen- 
ters      479 


.Miller.    E.    W.  : 

Special     Drawings    fur    the 
Pallern  maker 903 

.Miller,  Fred  J,  : 

.Manufacturers   vs.   Monopo- 
lists        359 

IClemenls  uf  .Machine   .Man- 
ufacture      009 

Miller.    Heavy    Lincoln    507 

.Mill.r  with  Auxiliary  Verti- 
cal and  Horizontal  Spindle. 
Slab     735 

.Millers  Falls  Co.  : 

.Magazine  Hack-.'Saw  Frame.  504 

Mlllikeii  Bros.,  Record  Plate 
I'laichlng    by     527 

Mlllikln,  .lames,  Obituarv  of..  6.56 

.Milling  and  Boring  .'ilaciiine. 
Combined     987 

.Milling  and  Drilling  Machine, 
Mumfnrd  lliirizontal  Bor- 
ing      900 

.Milling  and  Drilling  .'Machine, 
Iniversal  Boring 154 

.Milling  .\ngular  Cutters  and 
Taper  Reamers,  Selllng- 
.\ngles  for.     W.  A.  Knight.   163 

Milling  Attachment.  .V   Thi 

Spindle.     O.  Robert  O'Neal.  024 

-Milling  .Attachment  for  "Cat- 
aract" Bench  Lathe.  Tliread  484 

Milling  .Attachment  for  the 
.Vcme  Multiple  Spindle 
Screw   Machine    904 

.Milling  .Attachment,  Vertical.  234 

Milling  Cutter,  New  Type  of.    273 

Milling  Cutler  with  Inserted 
Uladi-s.  Development  of  a 
High-speed    257 

Milling  Cutters.  .Accurate 
Method    of    Setting 461 

Milling  Cutters.  Clearance  of. 
Harry  A.  S.  Howarth    506 

Milling  Cutters,  EfTiclencv 
Tests  of  .Milling  Machines 
and    278 

Milling  File,  Vixen 71 

Milling  Fixture  for  the  Webs 
of  Crankshafts,  .\.  S.  II. 
Sweet    707 

Milling  Fixture.  Simple  but 
Efficient.     A'.  Zlegier 207 

Milling  Fixture,  Straddle. 
Orono      52 

Milling  Half  Circles  In  Drop- 
Forge  Dies.  .Attachment 
for.     Fred  Terrv 541 

Milling  Machine,  .A   Portable.    321 

Millins  Machine,  .\rbor  for 
Holding  Work  in  the 521 

Alilling  Machine  .Arbor.  Im- 
proved Expanding.  Frank 
n.  Sterling 209 

Milling  Machine  Attachment 
for  Manufacturing  Internal 
Cears.  Automatic 863 

Milling  Machine.  Coffman  Uni- 
versal Boring.  Drilling  and.  407 

Milling  Machine  Details,  Some. 
Racquet    nOS 

Milling  Machine  Dog.  Hill...    909 

Milling  Machine  for  Die  Cut- 
ting.  Billinss   &    Spencer..    231 

Milling  Machine.  Fosdick  Hor- 
izontal Boring.  Drilling  and   140 

Millinc  Machine.  Fosdick  Mo- 
tor-Driven Horizontal  Bor- 
ing. Drilling  and    731 

Milling  Machine,  French  Com- 
bined Horizontal  and  Ver- 
tical        450 

Aiming  Alachine,  Heavy  Flve- 
Snindle    ; 734 

Milling  Machine.  High-Speed 
Universal  .Attachment  for 
Whitney   393 

Milling  Machine,  Ingersoll 
Combined  Horizontal  and 
A'ertical   Spindle    724 

Milling  Machine.  Ingersoll 
Snecial  Four-Head 470 

Milling  Machine.  Motor-Driv- 
en  Vertical   Spindle 735 

Milling  Alachine.  Newton  Du- 
plex Face    471 

Milling  Machine.  Newton 
Heavy  Four-Spindle 395 

Milling  Machine.  Newton  Hor- 
izontal Boring.  Drilling 
and    318 

Millinc  Machine.  No.  0  Back 
Geared  Plain 408 

Milling  Machine.  No.  2  Dalin 
Hand   304 

Milling  Machine.  No.  1/,  Van 
Norman    Duplex    ,  .  .  ." 477 

Milling  Machine.  Slotting  At- 
tachment for  the   ....:....  559 

Milling  Machine.  Sniral  Cut- 
ting .\ttachments  for  Becker 
A'ertical    1,52 

Milling  Machine.  Standard 
Design  for  Newton  Hori- 
zontal        733 

Alilling  Machine,  Tan  Thread.   550 

.Alilling  Machine,  The  Bemis 
Hexagonal    47.-, 

Milling  Machine,  The  Chicago 
Duplex    Hand    081 

Milling  Machine.  The  Newton 
No.   7  Horizontal    317 

Milling  Machine  Vises.  .An 
-Vttachment  for  Brown  & 
Sharpe.     .T.  T.  George  ....    209 

Milling  Machine  with  Extra 
Long  Feed   033 

.Milling  Machines,  A  Line  of 
.Vttaehments  for  the  Le 
Blond    57 
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iMIIlliii;  MiK'lilries  uikI  Milling 
Cuttura.  lOIUcU'iKj'  IVsts 
ot    :iTS 

MIlllriK  MiKliliicM,  A  New  Llue 
(if  lIlKli  I'lm.-r   I.'ix 

MlillllK         .MuihilU'S.         lil'lllTUl 

I'uttlMi;   Spicds   til   III'    usi-il 

on    ■I'"''' 

MIlluiK  .Mmliliii'M.  Ni'w  KiiK 
llsli  ViTtk'iil.  l''runk  C. 
IVikliis    770 

Mtllliit;    MiK'hliics.    rnivorsiil 

Attiuliini-iit  fur 851 

'  Mllllni;  "II    l.mniniillvi'   I'liral- 

Ifl    Kiiils.    lUjth  Siiiu'il INS 

MIllliiH  Spirals  liiviiluto  Sjs- 
U-lii  (iT  IJi'iiriiiK    50 

MillliiK  Sqiiaiv  lliails,  Miiltl 
Jill'   liidixlii),'    I'lxini-o   r.ii-..    S55 

Mlllint:  Tiiiil.  "Vlxun"  IIuiiil..    72!) 

MlllliiK  V-Sliaiicil  Crimvcs 
with  hu'llni'tl  Toj)  and 
B  o  t  t  o  in,  I'Virniiila  for. 
iivlntr  Ilaiiwill   703 

MlMs.  Klsh-Tuil 7IJ-1 

MliicK.  .Vsliis  fur  IMllai-s  In 
Coal   8- 

MlnU-lec'S,  J.  K.  : 

Valve  Gilndlug  Machine...    538 
Safety    Device    tor   Kleetrle 
Cranes    885 

Mltt.s,  Waterproofed  Cotton..    (>:IH 

Modern  Tool  Co.  : 

rialn  CrlndlnK  Machine...    087 

Mohn  &  Co.,  W.  D. : 

Universal  Vise  for  Drilling, 
Milling,  etc 561' 

Molds  for  Klnger  Rings.  In- 
teresting.     W.   K.   More.v...    292 

Monel  Metal.  .\n  Alloy  known 
as    652 

Monopolists.  .Manufneturers 
vs.      Fred  .1.    Miller    350 

Mono-Unil  I'assenger  Line  to 
be  Constructed  In  New 
York   3G0 

Monrad,  A.  L.  : 

I'niuli  and  Hie  for  Corru- 
gating Thin  Copper 
Sheets   G02 

Moody.  \V.   F.  : 

Itraftsman's  Trammel    Suli- 
stitute   o82 

Moore  Co..  I'^rankiin  : 

Imperial  Ilolst    725 

Moore  &  White  Co.  : 

Moore  &   White  Automobile 

Clutch    003 

Moore  &  White  Variable 
Speed  Drive   OO.'i 

Miirey.  W.  E.  : 

Interesting   Molds    for    Fin- 
ger   Kings    202 

.\lorln,  Einar: 
.Ilgs  and  Fixtures, 

(i    21 

7    11(1 

.s    170 

0    2B1 

10    351 

n    430 

12    512 

13    508 

Morris  Fdry;*  Co..  .Tohn  B.  : 

Sehellenbach  18-inch  Cone- 
Driven  Lathe   156 

Schellenbach  Lathe  with 
Cone  Head  and  Plain 
Change  Gear  Mechanism.    233 

Morrow  Mfg.  Co.  : 

liail-Bearlng     Drill     Chuck  234 
Quick    Releasing    Ball 
Bearing  Chuek 722 

Morse  Drill  Taper  Shank 
Tang,  The    805 

Morton.  Obituary  of  Matthew   7.37 

Morton   Poole  Co..  .1.  : 

New  Line  of  Poole  Boring 
and  Turning  Mills 310 

Motor  .attachment.  Davis  10- 
Inch  Engine  Lathe  with...    987 

Motor  Car  Construction.  Al- 
loy   Steel    for    955 

Motor  Drive  for  Screw  Ma- 
chines         77 

Motor-Driven  Tools  In  a  Re- 
pair Shop.  Improvements 
made  by   580 

Motor.  Northern  Type  "S" 
Variable-Speed    .  .  ." 2.^0 

Motor,  Rochester  Portable.  .  ..   721 

Motor  Shows  to  be  held  in 
France.    Two    118 

Motor,  Single-Phase  Self- 
Starting   822 

Motor-Starters,  A  New  Line 
of 986 

Motors  for  Machine  Driving, 
Single-Phase 568 

Motors.  Light  Gasoline 859 

Motors.  Self-Starting  Switch- 
es for  .\ltemating  Current.    555 

Motors.  Sturtevant  Type  H 
Electric 148 

Motors  to  Machine  Tools.  The 
Application  of 448 

Motors,  Valve-Timing  Ga"?e 
for  Automobile.  C,  T. 
Shaefer   624 

Motors.  Westinghouse  Start- 
ing Panels  for  Direct-Cur- 
rent        802 

Moulton,  Obituary  of  Mace,  ,    820 

Moving  Picture  Show  as  an 
Educator 527 

Moving  Picture  Shows  as  an 
Incentive  to   Crime 004 

Moving  Pictures  an  Aid  to 
Teaching  Trades   358 


.Mueller  .Maehlne  Tool  Co.: 
■2'-  foot  ConcDrlven    Hadlal 

firlll    •.  .  . 

Mulller  for  (luuK,  The  JIaxlui 

Silencer  or    

.Mulller.  Rival  of  the  Maxim. 
.Mull'.iril.     <;eneral     John     E., 

Olilluary    of    

.Mlllll|p|e  I'uni-h.  (Jueen  City.. 
.Mlllllpie  Slillldle      Screw       Mh- 

ehiiie.  Peerless  .\ntiinialle. 
.Multiple  Tliread  .Speelllcal  ions 
.Miiiiiroril,    Marry  T.  : 

Mumlonl  Wire  Hell    Lacing 

Device     

MuuiMierl.  Wolf  it  Dixon  Co.  : 
Comliiuation   Revolving  Dll- 
Stone     mill     Gi'liiiler     for 
General   lOilge  Tool  Sharp- 
ening     '. 

High  Power    Plurality     Die 

Bolt  fuller 

Miirehey  .M.iehhie  &  Tool  Co.  : 
Improved      Miirchev     .\ulo- 
matii-  <)|i.nlng  Die  Head. 
.MiHiloek.  G.  .1.  : 

Preelsliin  Thread  Tool 

Miiluai    Machine  Co.  : 

(Julck-Acting    Tool-Makers' 

Vise    

Myers.  .lohn   S.  :  : 

Don'ts  for  Draftsmen 

Goml    and    Bad    Designs    of 
OITset    Levers    

Name  Plate  Machine    

Nappanee    Iron    Works    Port- 
able Boring  Bar 

Narragansett  Machine  Co.  : 

.\n  .\utomatie  Wire  Critter. 
Natlonal-.Acme  Mfg.  Co.  : 
Milling  Attachment  for  the 
.■\cme     Multiple     Siiindle 

Screw   Machine   

National  .\utomatlc  Tool  Co.  : 
Multiple  Spindle  Drill  with 
Variable  Speed  Drive.... 
National  File  &  Tool  Co.  : 

•Vixen"    Milling    File 

"Vixen"  Hand  Milling  Tool 
National     Machine     Recorder 
Co.  : 
National  Machine  Recorder. 
National  Machine  Tool  Build- 
ers'   .Vssociation .  . 

National  Machine  Tool  Itiyld- 
ers'    Association.    Powell 
Tool  Co.,  a   Member  of.  .  .  . 
National  JIachine  Tool  Build- 
ers'      Association.       Spring 

^Meeting  of  the    

National  Machine  Tool  Build- 
ers' Convention 

National  Machinery  Co,  : 
Thread  Rolling  Machine.  .  . 
Semi  Automatic     Nut     Bur- 
ring Machine    

Grinder       for       Sharpening 

Threading  Dies 

National  Manufacturers'  .\sso- 

■■iation   Convention    

Natural   Power  Co.  : 

A  New  Pressure  Blower.  .  . 

Needles    Made    of    ITigh-Speed 

Steel.  Sewing-Machine   .... 

Needles      Used      as      Divider 

Points.     Die  Maker 

Newark  Gear  Cutting  Machine 
Co.: 
Gear-Cutter    Grinding    Ma- 
chine   .^ 

New  Britain  Mch.  Co.  ; 

High-Frame    Whitney    Pol- 
ishing .Tack 

Tlie    New    Britain    Machine 
Co.'s  Polishing  Frame.  .  . 
New  Departure  Mfg.  Co.  : 
"Two-in  One"  Annular  Ball 

Bearing 

New  Haven  Mfg.  Co.  : 

Double  Back-Geared  Engine 
Lathe   


I'yiie     "S"     Variable     Spec 


038 


53K 

u:io 


yiie    "^ 
.Motor 


325 
72S 


220 
039 

SUI 
8S2 

.'507 
9;{5 
937 

734 
718 
320 


901 


71 

720 


270 

820 
Sl\ 
301 
567 
567 
824 
320 
357 
140 


.IIS 


233 

987 


Newell,  Fred.  : 

The    Relation    of   Depth    to 

Span  of  a  Girder 

Newton  Machine  Tool  Wks., 
Inc.  : 

The  Newton  No.  7  Horizon- 
tal  Milling  Machine 

Newton  Horizontal  Boring, 
Drilling  and  Milling  Ma- 
chine     

A  Double-Spindle  Drilling 
.^lachlne    

Heavy  Four-Spindle  Mill- 
ing Machine    

Newton  Dunlex  Face  Mill- 
ing Machine 

Newton  Cutter  Grinder  At- 
tachment for  Rotary 
Planer  and  Face  Milling 
Heads    

Vertical  Snlndle  Rotary 
Planing  Machine 

Horizontal  Boring  Machine. 

Standard  Design  for  New- 
ton Horizontal  Milling 
Machine   

New    York    Central    Railroad, 
Record  Run  of  the 

Nichols.    Obituary    of    Benja- 
min V 

Nicholson  &  Co  .  W.  H.  : 
Inserted-Blade  Pine  Tap.  .  . 

Xlekel-Chrome   Ralls 

Nickel  Coating  on  Metal  Sur- 
faces. Producing  Black.  .  .  . 

Noiseless   Rifle.    Test    of 

Northern  Electrical  Mfg.  Co. : 


744 


31  ■ 


318 
321 
395 

471 

474 

505 

508 

732 

70'. 

820 

300 
919 

320 
193 


Northern  ICngliieerlng  WorkH  ; 
Niirlhern      Floor  Controlled 
Electric  Traveling  Crane.  485 
Norton.  E.   W.  : 

Black    Finish   for  Steel 55 

Polishing  Wood 973 

Kieolorliig   illoii/.e    073 

Norton   Grliiilliig  Co,  : 

20  X  102-lneli   Grinding  Ma- 
chine        711 

Norton,   Thiiiuas  J.  : 

Releasing  Bulloii  Die  Hold- 
er        407 

l''oriiiulas        for        Maehlne 
Screw     Button     or     Split 

Dies 5.;0 

Niisiuot : 

A     Propeller     Planing     Ma- 
chine       201 

Standard  Drill  anil  Keuiner 

Tables     41'.-. 

Nii.\eR  \'erlleal  T-Square.  .  .  .  75 
Numbering  Maehlne.  Metal...  408 
Nut    Burring    Maehlne,    Seinl- 

.\iitoiiiatlc    507 

.Nut   .Machine,  A   Hot  Pressed.  321 
Nut   Tapjilng    Maehlne.   Auto- 
matic  .Mr  Controlled 651 

Nutter  &  Barnes  Co.  : 

Automatic  Saw   and  Cutter 
Sharpening  Machines...    140 
Nutting  &  Co..  A.  B.  : 

Duplex      Independent      End 

Bulling  Lathe    07.S 

Nuts  Used  in  I''.iigineering 
Practice,  Lock.  R.  B. 
Little    40 

"biM-g.  Erik: 

'i'hreading  Dies 27 

lievices   tor  Grinding  Flut- 
ing Cutters    128 

<  ilii-rmayer  Co.  : 

Blue  Leather  Bellows 725 

Ocean  Liners  Limited  by 
Inadequate  Harbor  Facili- 
ties        :!00 

Oeslerlein  Mch.  Co.  : 

Vertical      Milling      Attach- 
ment   

Oesterlein    No.    3   L'niversal 
atid  Tool  Grinder 

Offset  File  Holder.  L.  ,T. 
Sparks    

OITset  Lever.s,  Good  and  Bad 
Designs  of.    .Tohn  S.  M.vers. 

OlTsettine  Cylinders  in  Sin- 
gle-.\eting  I?ngines    

OhI  &  Co..  George  A.  : 

Heavy  Power  Press 

Oil  Engine  Cylinders.  To  De- 
termine Size  of  Gas  and. 
Newton   Wright    

Oil  Fuel.  British  Small  Naval 
Craft  to  be  Constructed  to 
Use  Both  Coal   and 

Oil.  Selecting  a  Cviinder. 
Chas.  L.  Hubbard 

Oil-stone  and  Grinder  for 
General  Edge  Tool  Sharp- 
ening. Combination  Revolv- 
ing     

Oil   Testing  Machine    

Oil  Wells.  Zinc  Paint  for. 
Electro    

O.   K.   Tool   Holder  Co.  : 

High-Duty      Six-Foot.    Sur- 
facing Grinder    

Olney  Mch.   Wks.  : 

Autrraatic    Cutter       Grind- 


234 
470 
631 
937 
788 
988 

427 

34 

208 


220 

780 


cr 


Olsen    &   Co.,    Messrs.    Tintus. 

Cold  Bend  Testing  Machine 
O'Neal.   G.   Robert : 

A      Three-Sriindle      Milling 

Attachment    

Operations   Performed  on   the 

"Lo-.Swing"   Lathe    

Order.     Tool-Makers'     Files^- 

How   to    

Original  : 

Turning  an   Eccentric 

Ornamentation   of  a    Jlechan- 

ic's   Home.    Iron-work.      W. 

A.  Painter 

Ornamentation.     Planer    with 

Elaborate.     H.  P.-  Fairfield. 
Orono  : 

Straddle    Milling    Fixture. 
Osgood.  ,T.   L.  : 

"Indestructible"  File  Han- 
dle      

Osfer  j:fg.  Co.  : 

Pipe    Threading   Dle-Stock. 
Olis.    F.   H.  : 

Dunlex    Grinding   Machine. 
Doting.     Machinert'.s     Sixth 

.\nnual    

Owen.   C.   P..  : 

Organization  and  Equio- 
ment  of  an  Automobile 
Factory  

Machines  and  Tools  for  Au- 
tomobile Manufacture.  . . 
Owen  Mch.  Tool  Co.  : 

No.     0    Back-Geared    Plain 

Milling  Machine   

Oxy-.\cetylene  Outfit.  Portablf 
t>xy-Acetvlene    Process  'of 

Metal    Cutting    and    Auto- 
genous  Welding    


483 

234 

480 

624 

823 

919 

54 


.174 

524 

52 

567 
388 
409 
236 

493 


408 


120 


Packing  Construction,  French 
Metallic    776 

Packing  Machine  Tools  for 
Export    429 


Packing  Machinery  (or  Ex- 
port         84U 

Packing  Material  for  Anneal- 
ing   Steel,    New 052 

Paint,  The  Making  of  Alum 
Ilium    042 

Painter,    W.    A.  : 

Ironwork  Onittniifitatlon  of 
a  .Mechanic's  Home :i74 

Palestine,  Tichnleal  School 
at    S'.MJ 

Pariunia  Canal's  Contract  (or 
Portland   Cement    IIM 

PaneU  for  Direct-Current 
Motors,  Westinghouse  Ktart 
lug    802 

Paper  Pulp,  Use  of  Engel- 
uiaiin  Spruce  for  .Making.  .      97 

Paiier  to  Pulleys.  Ceuieut  for 
Fixing  Leather  or.  E.  B. 
Gafkey    973 

Parallel  Rods,  UIgb  Speed 
Milling  on    Locomotive....    188 

Parallels  for  Vertical  Boring 
.Mills.     B.  M.   Welier 631 

Parallellsiu  of  Crank  Pins, 
Fixture  for  Testhig.  .John 
B.   Sperry    407 

Parker  Hoist  &  Derrick  Co.  : 
Light,   Portable   Derrick...    408 

Paste  for  Copper  Wires,  Sol- 
dering.     W^llllam   Davis 973 

Patent  Cases,  Special  Court 
for   D71 

Patent  Law,  Effect  of  New 
British     192 

Patent  Laws  and  the  Cost  of 
Manufacture    780 

Patent  Rights,  An  Abuse  of.  .    191 

I'atent  Rights,  Forfeiture  of. 
E.  C.  Smith    275 

Patented  Machines,  Unlawful 
Uses  of  116 

Patents   Act    524 

I'atents  .^ct.  Increased  Capi- 
tal under  the  New 872 

Patents  Act.  Revocation  un- 
der New  British    098 

Patents  Applied  for  in  Great 
Britain,    The    Number    of.  .    526 

Patents  lu  Force  In  European 
Countries  after  Fifteen 
Years    360 

Patents  Invalid,  Taylor-White 
High-Speed  Steel 539 

Patents  Issued  in  the  United 
States.  Great  Number  of..  .    192 

Pat's  Promotion.     C.  Tuells. .    703 

Pattern  Experlenca  Smlth- 
er's.     Wm.   Sangster 705 

Patternmaker,  Special  Draw- 
ings for  the.     E.   W.   .Miller  963 

Patlernuiakers"  Scratch  Gage. 
.\iistin    G.    Johnson 139 

Peacemaker  : 

Shop   Scraps    516 

Pearce.  Frederick  : 

Precision    Lathe    409 

Bench  Legs    486 

Pearce,  Geo.  P.  : 

Novel  Combination  Die....    211 

Peat  Deposits  In  the  United 
States.  Value  of  the 746 

Peat,   Fuel   Value  of  Florida.     82 

Pedro  : 

One  Wav  of  Doing  a  Dif- 
ficult Job 54 

Jig  Clamping  Device 465 

Peerless  .\utomatlc  Mch.  Co.  : 
Peerless    .Vutomatic    Multi- 
ple-Spindle     Screw      Ma- 
chine     30J 

New  Design  of  Peerless 
Multiple  Spindle  .Auto- 
matic Screw-   Machine.  .  .    908 

Peerless  High-Speed  Reamers.  225 

Peerless  V-Belt  Co.  : 

Peerless    V-Belt    893 

Pels  &  Co.,  Henry,  Correction 
of  Intimation  of  British 
Plant    of    532 

Pencil  Pointer.  Handy.  F.  C. 
Douglas    Wilkes    547 

Pencil  Sharpener.  John  B. 
Sperry    140 

Pencil  Sharpener.  Coates 
Power  Eraser,  Drawing 
Cleaner    and    392 

Pennsylvania  Railroad.  Elec- 
trlticatlon  of  the  Manhat- 
tan and  Queens  Terminals 
of   the    360 

Pennsylvania  Railroad.  Man- 
hattan  Terminal   of  the...    526 

Pennsylvania  Railroad.  Trees 
Set  Out  by    118 

Pennsylvania    Specialtv    Mfg. 
Co.  :                           ■  . 

"Omnl-Present"  Light- 
Holder    480 

Pennsylvania.  Sunplv  of  Coal 
in   the  State  of 118 

Penny-in-the-Slot  Machine. 
Heavy  Coinage  of  Pennies 
in  England   Due  to  the....  371 

Penny-in-the-Slot  Machines. 
The   Failure   of  .\utomatic.  .861 

People.  The  Engineer  and  the  502 

Percy.   E.  N.  : 

Centrifugal    Pumps    426 

I'erfection   Wrench  Co.  : 

"Perfection"    Wrench    ....   568 

Perkins.   Frank  C.  : 

New  English  Vertical  Mill- 
ing Machines    "T.", 

Perrlgo.  Cscar  E.  : 

Distinctive  Colors  (or  Pip- 
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Ing   til   a   Munufacturing 

Plant ■•31 

rcrry.  Harry  Wilkin  : 

Aeroplane  Type  Kljlng  Mil 

chines -■•O 

Person.  Kdw.  : 

A  Bi'Vfl  Hear  I'robleiu .  .  .  .    IWN 
IVrsonal : 

1    («i 

2   lUO 

3    '^38 

4    i-i'> 

5    Ill 

8   -IST 

7      5011 

8   0.'.:l 

«   7.1U 

10   «^« 

11    !H-' 

12    illll 

Perspective,   Isometric.      Rob- 
ert Grlmshaw   "!1- 

Peters.     ohituary     of     I)  r  . 

TlKMKlor    1«U 

IVtorson.   K.   ^^.  : 

Spacer   for    Lettering 7;nj 

I'fonts.   Wni.  : 

AiiswiT  to  fasting  Puzzle.    ;i4l> 
Philadelphia  (iiar  Works: 
llob    tirliKlIng    Attachment 

for  the   Planer    5:i7 

Philadelphia     Subway     Com- 
pleted         34 

I'hotographer.      Woman      Ma- 
chine   Shop.     .1.    .\.    -Macln- 

tyre     "lu 

Photographic   Uecords    of   the 

Human  Voice.  Heading....      34 
Photography.  .\  Kink  in.     Al- 
bert Clegg   8S1 

Photography,  An   Advance   in 

Color   97 

Photography.  Color    44() 

i'hotography,     Industrial....    3.'iU 
Photography.    Shop.      H.   Cole 

Estep    -XX 

Photography,    Shop.       H.    P. 

Fairheld   441; 

Pike.  Obituary  of  Edward  B.    KJO 
Pilgrims.    World's    Exposition 
in  Celebration  of  the  Land- 
ing of  the   852 

Pillars  in  Coal  Mines.  Ashes 

tor   82 

Pin-holes   in   .Vluminum   Cast- 
ings,  Cause   of    I'.'J 

Pins.   The   Wear    of  Bridge.  .    ")-7 
Pinion.  Cutting  a  Large  Silent 

Chain.     C.  M.  Ilamersly...    4."i(j 
Pipe  and  Tube  Cutter.  Motor- 
Driven    390 

Pipe.   Badly   Choked    Cxhaust  843 

Pipe-Bending   Device 52 

Pipe-Bending    Device.      K.    B. 

Little    295 

Pipe    Fitting,    The    Effect    of 
Superheated  Steam  on  Cast 

Iron    51'1 

Pipe    Fittings,    Union-Cinch .  .    .307 
IMpe    Machine,    Stoever    1900 

Model      815 

Pipe    Sizes.    .Steam.      Charles 

L.  Hubbard    530 

Pipe,  Some  Uses  for  Wrought 

Iron.      H.   .1.   Bachmann...    291 
Pipe  Tap.  Nicholson    Inserted 

Blade    .390 

Pipe      Threading      Dii-Stock, 

Oster    388 

Pipe       Wrench,       "Duquette" 

Two-Way    727 

Pipes    in     Permanent    Molds, 

Casting   37 

Pipes,     Tools     for     Bending. 

Henry   ,1.   Bachmann 545 

Piping    in     a     Manufacturing 

Plant.      Distinctive     Colors 

for.     Oscar  E.  Perrigo   ....    431 

Piping    in     a     Manufacturing 

Plant.      Distinctive     Colors 

for.     C.  E.  Bliven   790 

Piston  Rings  in  Terms  of 
Diameter,      .\llowance      for 

"Set"  of  Locomotive 972 

Piston  Rings.  Making.     Ethan 

Viall    210 

Piston      Rings.      Method      of 

Making.     W.  E.  Morey....    547 
Piston    Rings.    The    Manufac- 
ture  of.     .Tami-s  Mcintosh.    7rifi 
Pit  Planer.  Ernst  Schiess.  .  ..     27 
Pitm.in,  C.  W.  : 

Micrometer    Ratchet    Stop.    207 
Constants    for    Calculating 

Helical  Gears    281 

Plaisted,   Roy  : 

Home-made   Tools    for   Die- 
Makers    48 

Plane  Surfaces  True  with 
Bored     Holes,     Machining. 

R.  C.  Scholz  • 291 

Planer      and      Shaper     Gage, 

Starrett    721 

Planer    Arranged    for    Using. 

Extended  Tools.   Cincinnati   472 
Planer  Drive.  Cincinnati  Two- 
Speed     •.  .  . .    224 

Planer  Drive  for  Belt-Oper- 
ated Machines,  Variable 
Speed    555 

Planer.   Ernst  Schless   Pit...  27 
Planer.      Hamilton      Variable 

Speed    143 

Planer.   Heavy   24-Inch  Crank  77 
Planer.  Hob  Grinding  Attach- 
ment for  the   537 

Planer.   32-inch    408 


Planer,  22-hich   409 

Planer  Tools.   Latch  for   Lift- 
ing.    Donald  .\.   Hainpson.      54 
Pinner.    Variable  Speed   Drive 

for  the  tJray    30(5 

Pinner  with  Constant  Return, 

I'luther  Two-Speed 047 

Pinner  with  Elaborate  Or- 
namentation. H.  1'.  Fair- 
Held     524 

Planers,    Key-sealing    .Vttach 

men!    for   Shapers   and....      03 
Plani'rs,     Safety     Device     for 

Buzz    180 

Planing   .Vccuratc    V-Blocks.  .    382 
I'lanlng     and      Laylngout     a 

Blanking    Die     44 

Pinning  and  .Milling  Flxturi's. 
Locating  Tools  and  Cutters 

in.      Height   Block    069 

Planing  .Machine.  .\  Propeller. 

.\osniot   201 

Planing      Machine.       Vertical 

Spindle  Rotary    505 

Pinning  of  a  Turret   Machine 

Bed.  Gage  for  Testing  the.      41 
Planing.    Rapid    Steel    Armor 

Plate   203 

Plant.      -V      Chinese      Modem 

Steel    946 

Plant    by  Grand    Falls   Power 

Co..  Krection  of  Power....    G23 
Plate    Punching    by    .MiUiken 

Bros.    Shops.   Ri'cord 527 

Plates.  Formulas  for  Strength 
of   Flat   Circular.      Wm.    F. 

Fischer   809 

Platen,  Drilling  Plate  or 
-Vuxiliarv    Drill   Press.      W. 

II.    .Shater    212 

Pletz.  A.  C.  : 

Power  Tapping    404 

Pneumatic  Riveting  Hammer, 

Interesting  Uses  of  the.  .  .  .    463 
I*neumatic    Tires.    Detachable 

Rim    for   .Automobile 249 

Pointer,     Handv     Pencil,       F. 

C.    Douglas   Wilkes    547 

Poles.   Concrete  Telegraph .  .  .    805 
Polisher,     Improved     Vertical 

Belt   Sander    and 552 

Polishing     Frame.     The     New 

Britain   Machine  Co.'s 318 

Polishing    .lack,    High-Frame 

Whitney    228 

Polishing  Machine  for  Finish- 
ing     Punchings,      Blevney 

Automatic    720 

Polishing  Machine,  Fox   217 

Polishing    Machine,    Grinding 

and    988 

Polishing      Machine,      Hoefer 

Cone-Pulley    400 

Polishing  Machinery.  .V  Line 
of  Shaft  Turning.  Straight- 
ening and    321 

Polishing    Room    of    the    Fox 

Machine  Co 204 

Polishing  Wood.  E.  W.  Nor- 
ton        973 

Polygons.  Computation  Table 
for       Regular.         W.       L. 

Bcnitz     198 

Poole     Boring     and     Turning 

Mills.  New  Line  of 316 

Poorman,  J.  E. : 

Set   of  Tool-Makers'    Scrap- 
ers      486 

Portable     Locomotive     Boiler 

Tester.   A   631 

Porter.   George  G.  : 

Gages  for  Accurately  Sizing 

Bevel    Gear   Blanks 540 

An  Improved  Reamer  Hold- 
er        780 

Porter.  Presentation  of  the 
.1  o  h  n     Fritz     Medal     to 

Charles  T 736 

Postal  Rate  Between  Great 
Britain    and    United    States 

Lowered    78 

Postal  Rate  Between  United 
States  and  Germany.  De- 
crease  in    350 

Potter   &   .Tohnston  : 

Screw  Shaving  and  Turn- 
ing Machines    234 

Pottstown  Machine  Co.  : 

.\utomatic  Tapping  Machine  556 
Powell  Tool  Co..  a  Member  of 
National      Machine      Tool 
Builders'  Association    .....    276 
Power    bv    Ropes.    Transmis- 
sion of" 950 

Power    Feed    for    Hoefer    16- 

inc-h    Drill    75 

Power  Plant.  A  Year's  Ex- 
perience    with     a     Suction 

Gas 36 

Power  Plant   by   Grand   Falls 

Power  Co.,  Erection  of .  .  .  .    623 
Power-Press      Clutch,      Bliss. 

.Toseph  B.   McCann 200 

Power  Press,   Heavy 988 

Power  Presses,  Clutches  for.    195 
Power     Produced     by     Prime 

Movers.    Total    526 

I'ower  Required  for  Tapping.  824 
Power      Station      at      Tokyo, 

.lapan     9ST 

Power  Tapping.      A.   C.   Pletz  404 
Practical  Knowledge  of  Sales- 
men           32 

Pratt  &  Whitney  Co.  : 

Motor-Driven  Gun  Barrel 
Drilling  and  Rifling  Ma- 
chinery         640 


Precision  Boring  Tool  Co.: 

Boring  Tool 649 

I'lintlce  Brtjs.  Co.  : 

1(1 -Inch         Shaft  -  Turning 
Lathe    405 

I'reservatlon  of  Iron  and 
Steel,  The    S(J5 

Preservatlv4'8  Used  for  Tim- 
ber, Amount  of 963 

Preserving   Rectirds    117 

i'ress,  .\  (Ji'rinan  Design  of 
Friction  Spindle    271 

I'li-ss.  An  .\ulomntlc  Double 
Slide     322 

Press.   A.   P.  : 

How      Tom      Crossed      the 

Rubicon    174 

How  to  Get  a  .lob 43H 

I'ress,  Bliss  Double  (^rank 
Toggle   Drawing    638 

Press,  Bliss  Triple  -  Action 
Drawing   71 

Press,  Ferracute  Hand  Screw.  8(J(! 

Pri'ss,    Foot    O-'tO 

Pre.ss  for  Metal  Caskets,  Fer- 
racute  Drawing    221 

Press  for  Shallow  Drawing 
and  Forming  in  Heavy 
Plate 735 

Press,    Heavy    Power 988 

I'ress,  Hi'avv  yuadruple 
Crank    400 

I'ress,  High  Speed  Steam- 
Hydraulic  Flanging    735 

Press  .Mechanism,  Cam-Oper- 
ated Printing.  David  J. 
Walsh   703 

Press,  Sectional    Flanging....  507 

Press.   Singh'   Crank   Power..    051 

Press,   The    Live.      C.   Tuells.    702 

Press.  Toledo  Heavy  Single- 
Action    Drawing    2.';i) 

Press,    550-ton     I'Manging.  .  .  .    408 

i'ress  Vise  with  .\djustlng 
,Taw  Plates.  Charles  Tay- 
lor      630 

Press,  Watson-Stillman  Re- 
versed   Cylinder    732 

Press  with  Automatic  Feed- 
ing Mechanism.   Power    .  . .    486 

Presses.   Clutches  for  Power.    195 

Presses  for  Making  Side 
Seams  in  Cylindrical  Work, 
Large    234 

Presses.  Novel  Pump  Con- 
struction for.  W.  M.  Flem- 
ing        367 

Pressure  Compensating  Di'- 
vice  for  Automatic  Ma- 
chine.     Peter  Zulinke 965 

Pressure  Indicator  for  Inter- 
nal t^ombustion  Engines.  .  .    357 

Price.   ,1. : 

.\djustable   Shaper  Tool...    971 

Price  Lists,  I'oor  Policy  of 
Sending  Catalogues  With- 
out        118 

Prime  Movers,  Total  Power 
Produced   by    526 

I'rinting  Press  Mechanism, 
Cam-(">perated.  David  J. 
Walsh    793 

Prize  for  Paper  on  Aerial 
Navigation.   Belgium    843 

Prize  for  Suggestions  and 
(Corrections  of  Data  Sheet.    712 

Profiling   Machine,   Automatic  113 

Profit-Sharing  Experiment.   A  525 

Profit-Sharing  Plan.  Carne- 
gie's        460 

Progressive  Punch  and  Die. 
Geo.   Culley    207 

Promotion.  Pat's.     C.  Tuells.    703 

Pro|)eller  Planing  Machine.  A. 
.Vosmot    201 

Propellers  of  the  ilaurctaiiia. 
The  Spied-Increasing 527 

Proportional  Dividers.  To  Ob- 
tain Ratios  not  Provided 
on    710 

Protector.    Bhie-1'rint     710 

Protector.  Blue-Print.  L.  H. 
Georger    40.** 

Protractor  and  Erasing  Shield. 
Combined  Triangle    Scale.  .    650 

Protractor,   Draftsman's 735 

Protractor.       Extension       for 

Iiraftsnian's    547 

Psychology  of  Magnified  Di- 
mensions.  The 948 

Publicity   to   Individuals.   The 

Value  of 32 

Pulley  Oil  Cup.  .\  Loose Z2(i 

Pulieys.  Cement  for  Fixing 
Leather    or    Paper    to.      E, 

B.   Gafkey    973 

Pulleys  for  Band  Saws,  For 
Holding    Leather    on    Iron. 

R.    F.    Williams 973 

Pulleys,  Grant  Riveting  Ma- 
chine   for    Steel 305 

Pulleys,  Maple  as  Best  Ma- 
terial for  Wooti 548 

Pulleys,      Multiple      Jig      for 

Small.     P.  F.  Setag 407 

Pulleys  with  Rubber,  To 
Cover  Iron.  E.  B.  Gaf- 
key         973 

Pump.      Bob's      Balky.        C. 

Tuells    942 

Pump  Construction  for 
Presses.      Novel.        W.      M. 

Fleming     307 

Pump.    Deane    Triplex    Power  231 
Pumps.    Centrifugal.       E.    N. 
Percy     426 

XIV 


Pumps,  Centrifugal.  John 
B.    Sperry    748 

Pumps.  Great  Capacity  of 
Chicago    Centrifugal 355 

Punch,  A  Multiple   Hand....    321 

Punch  and  Die  for  Cor- 
rugating Thin  Cop  p  e  r 
Sheets.      .\.    L.    .\louiau...    002 

i'unch  and  Die  lor  I  niform 
Iron     Blanks.       Kngineer.  .      4o 

Piuicli  and  Die.  I'rouressive. 
Geo.    Culley     207 

Punch  and  Die,  Shearing. 
Toolmaker    970 

Punch    and    Shear,    (  oiiiblni'd  734 

Punch,  .\nother  Use  of  the 
.\ulomatlc     Centir 704 

I'unch.   .V   Sheet   Metal 320 

Punch,    Herlsch    Gang 477 

Punch,  liufialo  Korge  Co.'s 
lland  1  Beam  and  (  han- 
nel     808 

Punch.    Excelsior    .Multiple..    568 

I'unch.  I.ignl.  Itaiplo  .\ctuig.  .    486 

Punch  I'ress,  .\\r  Blast  on 
the.      lI.Tbert   C.    Ivarnes..  .    967 

Punch  Press,  Stripper  At- 
tachmint   for.     E.  Fulher.  .    290 

Punch,   gueen   City   .Multiple, ,  728 

I'unch  Thai  Was  "Pinched," 
The.      C.   Tuells 621 

Punches  and  I>ies  for  Can 
Ends.       Sirlus     51 

Punches.  Stripping  Cup- 
Shaped  Drawn  Pieces  and 
I'.lnnks  I'llat  .\dhere  to.  C. 
Howell     Doekson... 964 

Punching  and  Shea'rlng  Ma- 
chine. Uoyersiord  Com- 
bin.-d    232 

Punching  by  .Milliken  Bros. 
Shops,    Record    Plate 527 

Punching  Table,  The  Woggle.  486 

Punchings.  Blevney  .Auto- 
matic Polishing  Machine 
for    Finishing ^. .    726 

Purchasing  .Vgents.  The  Ex- 
perience of 444 

Purman.    H.    V.  : 

A    Special    Indicator 886 

Puzzles  In  Wood,  Some  Old 
Time     501 

P  V  r  o  m  !•  t  e  r  ,  .\  Thermo- 
Electric     321 

I'yrometer  Coming  Into  Gen- 
"eral    Use 276 

Pyrometer,     Electric 567 

Pyrometer,  Electric  Record- 
ing        988 

Pyrometer,  Leeds  &  North- 
rup  Hardening  and  .Anneal- 
ing         802 

I'yrometer,    Portable    234 

(Juebec  Bridge,  Proposed  Re- 
construction   of    the 34 

Queen    City    Punch    &    Shear 
Co.  : 

A    Sheet    Metal    Punch .320 

Multiple     Punch 728 

(^uick    .Automatic   Vise   Co.  : 
Rapid     -Action     Automatic 
Vise    486 

Rack  Cutting  on  the  Shaper. 
W.    L.   Benitz 133 

Racks  with  Adjustable  Shelv- 
ing. Lyon   Expansible   Steel  641 

Racquet  : 

-A  Tail-Stock   Design 208 

A   Bit   of  Radial    Drill    De- 
sign         295 

Cutting  an  .Vccurate  Screw 
From       an        Inaccurate 

Lead-Screw     375 

Some    Milling   Machine   De- 
tails         968 

Radial  Drill,  .\merican  Tool 
Works  Co.    Highspeed 217 

Radial  Drill,  .\merican  Tool 
Winks     Sensitive 645 

Radial  Drill,  Barnes  No.  3 
Horizontal    304 

Radial  Drill  Design.  -A  Bit  of. 
Racquet      295 

Radial    Drill.    Dreses    48-inch     73 

Radial  Drill.  Mueller  2%- 
Foot    Cone-Driven 638 

Radial  Drill.  Western  Geared 
Drive    Plain    804 

Radical     .Angular     Drill     Co.. 
The: 
The       "Radical"       Angular 
Drill     390 

Rail-Lifting    Magnets 985 

Rail  Wear.  Machine  for  Test- 
ing        277 

Rails.    Manganese    Steel 273 

Rails.  Nickel-Chrome    910 

Rails.  Remarkable  Physical 
Characteristics  of  Rolled 
Manganese    Steel 769 

Railwavs  in  the  World.  The 
Total     Mileage    of S76 

Railways.    Length    of    New..    512 

Railway  Station  at  Leipzig. 
Large  Union    118 

Railways.  The  Berlin  Sus- 
pended         115 

Ranibo,  Harry  L.  : 

Saving      Taps      Against 
Breakage     708 

Ramsey,   C.  H.  : 

Interesting    Drill    Jig 50 

Ransom    Mfg.    Co.  : 

IS-Inch      Lever-Feed      Disk 
Grinder     636 

Rapid  Steel  Armor  Plate 
Planing    293 


Rapid  Transit  System,  De- 
vcloimiiiit   of   tlie  KngUsli.    52u 

ItiipUl  Work  With  I'owci- 
Ihuk  SSaws     ■i'^'J 

Ualtlua      Slop,      Mlci-oiufti-'r. 

('.   \v.  riiuiuii -u" 

Uiil.lii'(     Wniiili     and     Drill, 

Ni'IsoM   Couibliii'd    T;jr» 

Kntchit     Wri'nili,    SclirocdiT.     Hm; 
Kalli'k,    1''.  : 

Two    Tvpi'S    of    Back    Tool 

It. sis    ""•>•• 

i;.iiiMi\(;     n     Ti'i'linlcal     .lour- 

nal,    Till'    Value    of "•'i»> 

liiaiuer  From  Clialti-rloK, 
'I'o  Keep  an  AnKulai'-     l'>'.v 

n.    HenilnK    Ii->| 

Kiani.r       UoUli'r,       An       lui 

proved,      lieorge   U.    I'orler  TS!) 
Ueainer    Holder    I'sed    h.v    the 
I.andls    Tool    t'o.,    EITeellve 

KloatlriK     H"'' 

Kramer,      Improved      Adjiisl- 

ahle      •'*!'-' 

Kramer,    Kelly    Cylinder ."tirj 

Ilea r       Tallies.       Standard 

Drill  and.     Nosmot ^l>■"> 

Keamers,        I'eiuli'ss        lllgh- 

Spc'ed     --5 

Keamers,     Kelievlng     Speelal. 

Klhan    Vlall SlIO 

Keamers,     Setllnn-Ansles     for 

Mllllni;      Ant;nlar      Cutlers 

and  Taper.      \V.    A.    KiiIkIiI    Hi:; 

Iteaiuers,      Sipiares      ou      the 

Knds    of    Taps    and,    "Me- 

ehanlkns" 627 

KeauiliiK     anil     Faeing     Tool, 

Cl.v.land   .Mulliple    SOU 

Keam  Ing  ConneetingUod 
Hearings,        Fixture        for. 

.lohn    F.    WineUester 881 

UeaminK  Holes  in  lOccen- 
trk-  Straps.  Device  tor.     \. 

r,.    .loluison     -1^ 

Keaming  Maehine  for  Cham- 
bered Holes  In  Pulleys  and 

Spindle   Sleevi'S    788 

Reaming  Machines,  Semi- 
Automatlc.  F.  H.  Hal- 
stead     1.-57 

Kelloring     Maehine,     Under- 
wood   .Vutomobile    Cylinder  7.">3 
Iteeoloring     Krunze.       E.     W. 

Norton      973 

Recorder.  An  Electric  Op- 
eration          321 

Recorder,    National    Machine.    147 

Recorder,    Time 320 

Recording  Board  to  Keep 
Tra<-k    of   The    Belt    Lacer. 

F.    Terry     8S6 

Rirords.    Preserving 117 

Rectangular      Area      in      the 

Same  Ratio  as  the  sides  of 

a      (iiven      Itcetangle,      To 

Olitain    the   Sides  of  a....    G32 

Red       Tap)'       Desirable,       A 

Change  in    525 

Reducing  the  Size  of  Holes 
in    I'artly    Finishid    Work. 

.lames  ('ran   380 

Ri e  Co..   E.  F.  : 

Screw     IMates      140 

Keid  Co..   F.   E.  : 

Special     Lathe      for     Man- 
ual    Training    and     I'al 

tern    Work    -tU 

Reed  Co..  Franci.s  : 

13-ineh  Single  Sinndle  Drill 

Press   SOI 

Reforestation  on  Water 
Power.      Bi'neficial      EflFect 

of     10.-! 

Reforestation.      The      Import- 
ance   to    Manufacluri-rs    of  2t»7 
Reinforced      Concrete      Boats 
to    be    ITsed    on    the    Mis- 
souri   River     102 

Relieving     Special      Reamers. 

Ethan    Viall    200 

Remington    Tool    &    Maehine 
Co.: 
Drill     t!age     for     Grinding 
Correct    lAp    Angles.  .  .  .    408 
Repair    Shop    Practice,    Loco- 
motive.      Ethan     Vlall....    G."7 
Repair    Shop    l*ractice.    Loco- 
motive.     Ethan   Vlall. 

1     021 

Repairs.  The  .\pi>Hcation  of 
.Vutogenous  Welding  to  .\u- 
tomobilc.      llcnrv    Cave...    L'r.c. 

Reproduelion    Process    r>(W 

Ri'pulation,    Canilnlization    of     02 

R, ■solution,    A    Popular 010 

Rest.  Spherical  Turning 
With     Compound.       Walter 

(Jrihhen    004 

Rest.     Two    T\pes     of    Back 

Tool.       F.     Rattek     70(t 

Revocation       TT  n  d  e  r       New 

Patents   Act    <>08 

Revolver  Shooting  Possible 
at  Night,  Device  for  Mak- 
ing        410 

Rewarding     Labor,      Methods 

of     274 

Reynolds  Machine  Co.  : 

Automatic       Screw-Driving 

Machine     304 

llear-IIobbing  Machine   ....    64G 
Reynolds,     Obituarv     of     Ed- 
win        570 

Rihlet    Heater    Co.  ; 

Riblet    Transverse    Current 

Water    Heater     803 

Rifle     and     Its     Ammunition, 

High-Powered     324 

Rifle,   Test   of  the  Noiseless.   193 


Riming  Machinery,  Motor- 
Driven  Uun  Barrel  Drill- 
ing and    6-10 

RlglUH,   Forfeiture  of  Patent. 

E.    C.    Smith 2i& 

ICiu     for     Aulomoblli'     l-iieu- 

uuitic  Tires,   Delachaljle.  .  .    240 
Rings,    Interest  log    Molds    for 

Finger-.      W.    H.    .Morey .  . .   202 
Kings   In  Terms  of   Diameter, 
.Mlowance  for    'Set"  of  Lo- 
comotive I'lston    072 

Rings,     Method     of     Making. 

W.    E.    .Morev 547 

Kings,     The     ^lanufacture     of 

Piston.       .lames    .M.'lnlosh.    708 
KIplev,    Wm.    Eddy,    (ibllimry 

of  ' 325 

KIsdou  Tool    Works,    Inc.  : 
•■(iravlty"     Level     for    Ma- 
chine  Shop   and  'I'ool-Rooiu 

Ise    -ISO 

Rivet    Siihniing    Machini-.  .  .  .    822 
Riveter,       Ryersoii       Internal 

Combust  Ion     004 

Riveting    FLxture.    A 851 

lilvetlng^  Hammer,  Interest- 
ing    Uses     of     the      Pneu- 

uuitlc    •4G3 

Rlvi'tlng  Hammers,  Pneu- 
matic   Cliipiiing   and 5o8 

lilveilng    .Machine     for    Steel 

Pulleys,   Crant    305 

Ktviting    .Machine.    Light....    48li 
ICoadbed    for    Elevated    Rail- 
wav    Lines.    Nonsuccess    i>f 

(iravel    ns 

Robertson   Drill  &  Tool  Co.: 

Power  Hack  Saw    5t>0 

Filing   .Vttachment    for    the 

I'ower     Hack-Saw 04;! 

21-lnch   Cpright    Drill 720 

21-Incb    Drilling   and    Tap- 
ping  Machine    812 

Rochi'ster       Electric       Motor 
Co.  : 

I'ortabic    Motor    721 

Rockford      Drilling      Machine 
Co.  : 
Portable    Engine    Lathe...    234 
Combined        Drilling       and 

Tapping    Machine     556 

Rockford    Machine    &    Shuttle 
Co.: 
Improved    Sensitive    Drill.    555 

Pri'cision  Bi'nch  Lathe 732 

Rockford  Macliine  Tool  Co.  : 
Balance     Ti'ster     for     Bal- 
ancing   Pulleys,    etc 2Xi 

H2-Inch  Planer   408 

Rock  River  Jlachine  Co.  : 

Light  Rapid-Acting  Punch.    4.80 
Rockwell  Co..  W.  S.  : 

Internal     Fire     Continuous 

Furnac      507 

Rolled  Bi'lting  on  Its  .\p- 
plication.     The     Effect     of. 

C.  K.   Lang    138 

Roller    Ba.'k    Rests    Used    in 

Turret    Lathe    Practice....    205 
Ri^ller  Bearing.    Hyatt    High- 
Duty     734 

Rollers,  Cam.  Cyrus  Tay- 
lor         376 

Rolling  Machin.'.  .National 
Machinery     Co's    Thread..    301 

Rolling   Mill,    Ferracuti- 307 

Rolling   Mill.    Water-Cooled..    734 
Rolling  of   Ships  at    Sea.   the 
liyroscopic    Apparatus     for 

Preventi.m    of    255 

Kolling  Operation  on  Type- 
Writer    I'arts.     A.       Ethan 

Viall    47 

Uolling  Tin  Plate  Tubes,  De- 
vice   for.      T.    lies 796 

Rolls  for  Conveyor  Belts. 
Pressed      Stei-I      Troughing 

and   Return    67 

Rolls  for  Silver  and  Gold, 
The  Grinding  and  Lap- 
ping  of    711 

K.ills.  Grooving  Chilb'd  Flour 

Mill.     M.  B.   Stauffer 709 

Roof     Construction.     Vertical 

Saw-Tooth     667 

Root   Co..   C.   .T.  : 

Counter     564 

Rope  and  Belt  Drives,  Ex- 
periments    With 434 

Rope    Drive    Surfacers,    "Nu- 

Clinch"  Belt  and SO:! 

Ropes  to  Support  the  Main 
Si>an  of  Manhattan  Bridge. 
The  Galvanized  Wire  Sus- 
pender       526 

Ropes.  Transmission  of  Power 

bv 950 

Ko.ss,  P.  A.  : 

Turning  Soft  Rubber 370 

Centers   for   Scribing  Semi- 
circles     fi-om     the     Edge 

of  a   Block 547 

Rotary  File  and  Machine  Co.  : 
Rotary  File  Autimiatic  Band 

Saw  Sharpener 728 

•  Kolarv  Movement  as  Confined 

to  Man   520 

Rotary  Pinning  Machine,  Ver- 
tical Spindle    5(15 

Roversford  Fdry.  &  Mch.  Co.  : 
Combined     Punching     and 

Shearing  Machine '2'-\'2 

Rubber.  To  Cover  Iron  Pulleys 

with.     E.  B.   Gafkey 073 

RuhbiT.  To  Turn  Soft.     E.  B. 

Gafkev    500 

Rubber.   Turning  Soft    207 

Rubber.  Turning  Soft.  Ches- 
ter L.   Lucas 406 


Rubber,     Turning     Soft.       A. 

.N'ewlon   Hammond    

Rlibbir,   Turning  Soft.      F.   A. 

K.jKH,    H.    ,1.     .Mastenbrook, 

i:ilian      Viall,      Donald      A. 

1  lampuon    

Itublc.ai,    How    Tom    t'roBsed 

the.     A.  P.   Press 

Rule.   Handy   Shrlnkag.' 

Rules.  A  Cidlectlon  »l  Ma- 
chin.' Shop.  Ethan  Vlull.  . 
Run  .if  the  .New  York  Central 

Railroad.  H.i'ord    

Russ.ll.  .I.ihn  F.  Obituary  of. 
Rust    from  .'■■luall   SIi-.'l   Parts, 

■I'o  Rcmov.'.  S.  W.  Gri'cn.  . 
Rust.'d     Oliji'i'ts.      Preventing 

^il'rlous     Ri'sulls     from     Iii- 

.jurli's     from.        Donald     A. 

ilampson 

Rv.'rson    *;    Son.    .loseiih   T.  : 

Porlabb'  Aut.iinatic  Key- 
s.allng  .Ma. hill.'  for  Cut- 
ling  K.yways  In  Locomo- 
tiv.'    .\xles    

Ryerson  Internal  Combus- 
tion   Riveter    


546 


379 


174 

087 


761 


703 
5UU 


77 
904 


Saf.ty  .\ppllances  as  Used  by 
Ibi'  r.  S.  Steel  Corp.ua- 
tl.in 446 

Saf.ty  Device  for  Buz-/,  Plan- 
ers'      189 

Safi'tv  Device  for  Electric 
('nine.      .1.   F.   Mlrrlelees.  .  .    885 

Saf.'tv  Valv.'s 583 

Sal.'.  Mldilb't.in  Ship  Building 

Yard  OlTeri'd  for 276 

Sabsm.'n.  Practical  Knowl- 
.'dg.'  ..f 32 

Snivi'.   I'si'ful.     Arden 55 

Sanii.'r  and  Polish. 'r.  Improved 
V.'rtlcal    B.'lt    552 

Sand-Blast  Finish  on  Tools.  .      56 

Sand  Blast    Outllt.    Curtis 313 

Sanford    Mfg.    Co.,    F.C. : 
Portable  Oxy-Acetylene  Out- 
fit        322 

Sangster.   Wm.  : 

Sndther's    Pattern    Experi- 
ence        705 

Sargent,  W.  P.  : 

Design  and  Construction  of 
Metal-Working  Sliops. 

1    1 

2        85 

3    169 

4    251 

5    3:« 

6    585 

Axle  Turning  Methods  and 

Production   413 

Saimders,  Ervin,  Obituary  of.  650 

Saw  and  Cutter  Sharp.'ning 
Machines,  Nutter  &  Barnes 
Automatic 149 

Saw,  Billings  &  Spencr  Hot.    224 

Saw.  Fay  &  Kgan  Double  Clr- 
.'Ular  Patt.'rn-sb.)p   307 

Saw,  Filing  .\ttachment  for 
the  Power  Hack    643 

Saw,   Improved   Burke  Cold.  .    476 

Saw  Machine.  .M.  S.  W.  Port- 
able  Hack    730 

Saw,  "Marvel"  Draw-Cut 
Hack 637 

Saw.  Motor-Driven   567 

Saw,  New  Design  of  Simplex 
Cold  Metal 561 

Saw.  Revolving  Table  Type 
Cold    233 

Saw  Sharpener,  (^ochrane-Bly 
Automatic    145 

Saw  Sharpener.  Rotary  File 
.\utomatic  Band   728 

Saw-Tooth  Roof  Construction. 
Vertical    067 

Sawing  Cast  Iron  ,  under 
Water 297 

Sawing  Cast  Iron  under 
Water.     Ethan  Vlall 370 

Sawing.  Convicts'  .Mleged 
Skill   in   Filing  and 168 

Sawing  Two  Buildings  .\part 
bv  Wire  Rope  and  Wet 
Sand 205 

Saws,  For  Holding  Leather 
on  Iron  Ptdlevs  for  Band, 
n.   F.  Williams   073 

Saws.    Making.     Ethan    Viall .    500 

Sawyer.  Albert  C.  : 

Check  Syst.'ms  for  the  Toi>l 
Room 700 

Sawyer.   W.   A.  : 

Gas  Engine  Cam-Shaft  K.'y- 
seating  Fixture 468 

Scale  .\ttachmept  for  Starr.'tt 
Suuares.  .\uxiliary    730 

Scale  for  Fractl.ins.  .\ddlng 
and    Subtracting    502 

S. ■:<!.'.  Protractor  and  Erasing 
Shield.    Combined   Triangle.  650 

S.baefer.  C.  T.  : 

Valve-Timing  Gage  for  .\u- 
tomoblle  Motors   624 

Schellenbach-Htint  Tool  Co  : 
Universal    Micrometer    and 

Surface  Gage    387 

Schellenbncb    IS  Inch  Cone- 
Driven   Lathe    156 

Schiess  Pit  Plan.'r 27 

School  Course.  Fitchburg  Co- 
operative   Industrial    106 

School    for   .\pprentices,    Lud- 

wlg-Loewe  &  Co  's 8- 

School.        New        Cooperative 

Trade    532 

School.  The  Lawrence  Indus- 
trial       249 

XV 


Scboola  ill   England,  Coopera- 
tive Evi-nlng    434 

K4.'lir<ieder,   L.iuIh  J.  : 

Hliiipb'  ,■<.. lotion  of  "A  Prob- 
lem In  Trig.moinetry" 130 

Hchroeder   ItaKhet    \Vrench..    406 
Kchultz    &     .Son,     Mi'Hsrs.     A. 
L.  : 
Improved  Friction  Clulcb..    486 
S.'hulz,   A.   E.  : 

Writing  Cam 132 

8»'leroBcopi'     A  New  Mechani- 
cal  Test    for   llardnchH.      J. 

F.  Springer    08 

HcleidNco|ii'  In  Metallurgy  and 
Manufai'tiirliig.    The     Inllu- 
enci'  of  th.'.     A.   F.   Klioi'.'.    928 
S<'olt,    (IbltiMiry    of    Ralph...    826 
Scrapers.  S.t  of  Tool  .Makers. 

.1.     E.     Poorman 480 

Scraidiig    Operations,     Labor- 
Savlng  Devices  for.     Alfred 

Spangeiiberg    50:t 

Scratch     Gag.'.     Palternmak- 

ers'.      .Vustln    G.   .Johnson..    130 
Scr.'W    Button    or    Split    Dies, 
I'.irmulas       for       Machine. 
Th.iiuas      .1.      .N'orton      and 

li4)uglas    T.    Hamilton o.'jtj 

Scr.'W  Cutting  .Ktta.lim.nt  for 

Elgin   Pi Islon   Lath.' 485 

Screw    Cutting   C.).    of    .Viner- 
Ica: 

Improved    Mi'tbod    of    Cut- 
ting Screws   634 

Screw-Drlvi'r.  .\  Ilandv ISO 

Screw-Drlvi'r,   All-St.'el 507 

Screw-Driver,    Elect  rlcan's.  .  .    05(J 
Screw-Iirlver.      Elmore      Tool 

Mfg.   Co.'s    486 

Screw-Drlvlng    Machine,    Rey- 
nold's .Viitomatlc 394 

Screw  Ends  Flush  with  Nuts, 

Cutting.     .1.   T.   Grimshaw.    213 
Screw     from     an      Inaccurate 
Li'ad-Screw.  Cutting  an  Ac- 
curate.     Kacqu.t    375 

Scr.'W  .Machine.  Constant 
Speed    Drive    for   Brown    & 

Sliarpi'  Automatic 141 

Screw  Machine,  Cutting  Heli- 
cal  Gears  on   the  Brown  & 

Sharpe  .\utomatic   017 

Screw  Machhie.  Improvements 

In  the  Tilted  Turret 894 

Screw    Machine.    Large   Collet 

Made  on  Automatic   289 

Screw  Machine,  Magazine  At- 
taihment  for  Cleveland  An- 

tomatic    320 

Screw  Machine,  Milling  .\t- 
tachment      for     the      Acme 

Multiple   Spmdie 004 

Screw  Machine,  New  Design 
of     the     Peerless     Multiple 

Spindle  .Vutomatic 908 

Scr.'W    Machine.    P.'.'rless   .\u- 

t.unatlc   Multiple-Spindle...    301 
Screw  Machine.  Simplex  Mul- 
tiple Spindli'  .Vutomatic.  ...    567 
Screw    Machine    Work.    Some 

Interesting    203 

Screw    Machines.    .Vttachment 
for     Cutting     Squari'S     and 
Hexagons  in  Automatic.  .  .  .    104 
Screw  Machines.   Motor  Drive 

for    77 

Screw    Plates.    Reece 140 

Screw  Press.  Ferracute  Hand.   800 
Screw    Shaving    and    Turning 

Machines    234 

Screw  that  Won't   .Tar  Loose, 

A  Thumb.      H.   R.   Ash 971 

Screw  Thread  Gage.  .V  Handy. 

Oskar  Kvlln   54 

Screw  Threads.  Carriage  Bolt.  949 
Screw   Threads.   Carriage-Bolt 

Heads.  Shanks  and   972 

Screws.    Improved    M.'thod   of 

Cutting    634 

Screws  while  Filing  off  the 
Point.    Holding    Small.      C. 

F.  Emerson    408 

Seasoning  of   Wood    245 

Seaward.  Ernest  R.  : 

Thread  Micrometers 408 

Self-Hardening  Cutt.'rs.  Cen- 
tering.    .1.  R.  Weaner 214 

Self-Rellance     of     .lim     West. 

The.     Grebo 43 

Self-Selecting  Feeds.  Herbert 
.\utoniatic      Turret      Lathe 

with    183 

S.'ll.'rs  &  Co.,  Inc.  : 

Car-Wheel    Lath.' 808 

Sense.  Teaching  Horse    S..2 

Sensitive  Drill.  Improved....    555 
Sensitive    Indicating    .Microm- 
eter   '    31 

"Set"  .if  Locomotive  Piston 
Rings  In  Terms  of  Diam- 
eter. .\llowance  for 072 

Sotag.  P.  F.  : 

Multiple  .Tig  for  Small  Pul- 

levs 407 

Setting-Anglis  for  Milling  .\n- 
aular    Cutters     and     Taper 
Reamers.      W.  A.   Knight..    163 
Setting    Milling    Cutters.    .\c- 

curate  Method  of 461 

Setting   the    Steady-Rest.      J. 

W.  Dickinson 52 

Setting  Work  on  the  Face- 
plate.    .A  Subscriber 296 

Sewine-Machine  Needles  Made 

of  High-Speed  Steel    357 

Shafer.  W.  H.  : 

Drilling  Plate  or  Auxiliary 
Drill  Press  Platen 212 


Sbaft  Lubricator,  Van  Doren 
Automatic    000 

Sbaft.  Ki'movlng  a  KlaiiKi' 
CoupUng C42 

Shaft  Ui-pair,  A  Ui'markablo 
I'ropcllcr 855 

Sbaft,  aV)  Find  tlie  Center  of 
a   io:i 

Sbaft  TurnInK  I.atbi',  Pren- 
tice Itros.,   Uiliirh 40,"! 

Sbaft  big,  Tbi-  KlnkeaU  System 
of  Aligning    810 

Sbatis  luul  Hubs,  Keyway 
Oaglug  In   230 

Sbafis,  Hearing  for  Ulgb- 
Speed    771 

Shanks  inid  Sercw  Threads, 
farrlage-Holt   Heads 072 

Shaper.  Anierlean  15  -  Inch 
Crank 155 

Shaper,  American  'I'ool  Wks. 
BackOenred  Crank   64J 

Shaper  Converted  into  a 
Shaver,  old.  l>iinald  A. 
Ifamiison    54;{ 

Shaper  tiage,  Starrett  Planer 
and   721 

Shaper.  Ueared-Krivi'  20lnch.   7:i4 

Sbaper.    Hilneh   Crank 55:i 

Shaper  of  Compaet  Arrange- 
meni,  .\  Motiir-hrivi'ii 2o4 

Sbaper.  Uaek  Culling  on  the. 
\V.  1..  Benit/. 133 

Sbaper.  Smilb  &  .Mills  High- 
Speed  Baek-(;pared  Crank..    470 

Sbaiier.  Stockbridge  Gear- 
Driven   210 

Shaper  Tool,  .\djustable.  J. 
Price    071 

Shaper  with  Compact  Motor 
Drive.  Steptoe 821 

Shapcrs  and  Planers.  Key- 
seating  Attachment  for.  .  .  .      6.'i 

Shapers.  Tests  on  Crank 535 

Sharpener.  CochrancBly  .Au- 
tomatic S-aw    145 

Sharpener.  Pencil.  John  B. 
Sperry    1-iO 

Sharpener.  Rotary  File  Auto- 
matic Band  Saw 72,S 

Sharpening  Machines.  The 
Nutter  &  Barnes  Automatic 
Saw  and  Cutter    140 

Sharp  V-Thread.  The  Pa.ssing 
of    the    540 

Shaver,  old  Shaper  Converted 
into  a.  Donald  A.  Hamp- 
son   543 

Shaw.  Francis  W.  : 

Geometrical        Progressions 
for  Spindle  Speeds 400 

Shear.  Bertsch  Automatic 
Feed    070 

Shear.  Combined  Punch  and..    734 

Shear.  :02-lncb   Plate    734 

Shearing  Machine,  Royers- 
ford  Combined  Punching 
and    232 

Shearing  Punch  and  Dii". 
Toolmaker    07o 

Shears.  Searight  Compound- 
Lever  Mechanics    6.*!T 

Shelving.  I.von  Expansililo 
Steel  Racks  with  Adjust- 
able        <141 

Shield.  .Vdjustable  Erasing. 
John  B;  Sperry 382 

Shield.  Combined  Triangle. 
Scale.  Protractor  and  Eras- 
ing       G-"'0 

Shifter  and  Counter-Shatt. 
Pullet  Belt    078 

Shifter,  Improved  Form  of 
Belt.     Donald  A.  Hampson.  0(>fi 

Shipbuilding  Yards'  Output 
for  lOOS.  United  States'.  .  .      34 

Ships  at  Sea,  the  Gyroscopic 
.Apparatus  for  Prevention 
of  Rolling  of 255 

Shooting  Possible  at  N'ight, 
Device  for  Making  Re- 
volver      410 

Shop  Appliances,  Some  Inter- 
esting       041 

Shop  Door  Closing  Device...  .    000 

Shop  Operation  Sheet  on 
Grinding  Drills.  The 773 

Shon  Pbotographv.  H.  Cole 
Estep    2SS 

Shop  Photography.  H  P. 
Fairfield    442 

Shop  Structure  of  the  Lucas 
Machine  Tool  Co 1 02 

Shops.  Design  and  Construc- 
tion of  Metal-Working. 
■W.  P.  Sargent. 

1    1 

2   85 

%3    IfiO 

4    251 

5    333 

6    585 

Shotwell.  George  W.,  Obituary 

of 487 

Sbotwell,  George  W.,  Obituary 
of 500 

Shrinkage  Rule,  Handy 0S7 

Sides  of  a  Rectangular  Area 
in  the  same  Ratio  as  the 
Sides  of  a  Given  Rectangle. 
To  Obtain  the 632 

Sight  Feed  Oil  Pump  Co.  : 

rnlon-Circh  Pipe  Fittings.    307 

Signaling  System  to  he  In- 
stalled on  the  London 
Metropolitan  Railway.  Elec- 
tric .Automatic    34 

Siepals  to  Prevent  Wrecks  on 
Bridges,  .Automatic   520 

Silencer  or  Muffler  for  Guns. 
The  Maxim    538 


Silver,  Malleability  of 

Suigle  .Vethig  Engines,  tilt- 
setting  Cylinders  In 

Sirens,  Table  of  Sleani  Whis- 
tles and  .'^leam 

Slrlus  ; 

Punches  and  Dies  for  Can 
Ends 

Winding  Springs 

Size   of   (ias    and    Oil    Engine 

Cjllnders.     To     Delcrmlne. 

Newton  Wright 

Size    of     Working    Drawings, 

Ralph  W.  Davis   

Sizes  of  Illustrations 

Sizes    of    Working    I>ra\vlngs. 

,1.  1*^  Washburn 

Sizes.     Steam    Pipe.      Charles 

L.  Hubbard    

Sketch    Pad    .Vrrangemcnt..  .  . 
Skinner  Chuck  Co.  : 

Spei'lal  Skinner  Chuck  for 
Holding  Gas  Engine  Cyl- 
inders    

Slag-Conerete     Bricks,      The 

.Manufacture  of 

Sleeping  Car.  AI|.Ste<l 

Sleeves.    Standard    Tool    Co.'s 

"Economy"     Drill      Sockets 

and    

Slide   Rule    for   Addition    and 

Subtraction     of     Fractions. 

Wm.  C.  Michael    

Slide    Rub'    for   .Addition    and 

Subtraction     of     Fractions. 

Circular    

Slide  Rule  for  Trigonometrical 

Problems    

Slide  Rule  of  Small   Size,   An 

Interesting    

Slide  R\ile.  :iOO  A'ears  Old.  .  .  . 
Slocomb  Co.,  J.  T.  : 

.An  .Addition  to  the  Slocoml) 
Line  of  Micrometers.  .  .  . 

Slocomb  Reference   Disks.  . 

Slots.   Jig  for  Drilling 

Slntter.  English  Type  of  Elec- 
trically-Driven.        James 

Vose    

Slotting    .Attachment    for    the 

Milling  Machine 

Slotting  Machine,  An  English. 

James  A'ose 

Small  Tools.  .Additions  to  the 

Starrett  Line  of 

Smart.  Charles  E.  : 

Improvement  in  Female 
Centers  for  Fluting 
Small   Taps 

Interesting  'L^ses  of  the 
Pneumatic  Riveting  Ham- 
mer   

Smith  Co..  E.  G.  : 

Imnroved    Ad.lustments    for 

Columbia  Calipers   

Smith.  E.  C.  : 

Inventors  vs.  Employers 
and  Associates 

Forfeiture  of  Patent  Rights 
Smith.   Epbrlam  K..   Ohituarv 

of 

Smith  &  Mills  : 

High-Speed       Back  -  Geared 

Crank  Shaper 

Smiths.   Identifying    

Smokeless  Fuel   

Snyder  &  Son.  J.  E. : 

Twenty-one-inch  Snyder  Up- 
right Drill   

Socket.       "Stavin"       Positive 

Drill 

Soldering  .Aluminum  and  Cop- 
per.    T.  lies  

Soldering     Kink.        .Tohn      B. 

Sperry    

Soldering    Paste    for    Copper 

Wires.     William  Davis.... 
Soper.  Geo.  E.  : 

An  Emery  Wheel  S-tand .  .  . 
Spacer  for  "Lettering.      E.    G. 

Peterson    

Spangenberg.    .Alfred  : 

.Application    of    Lifting   De- 
vices to  Assemhlins  Work. 

Labor  Saving  Devices  for 
Scraping  Operations..  .  .  . 

Increasing  the  Efficiency  of 
a  Horizontal  Drilling. 
Tapping  and  Boring  Ma- 
chine     

.Minimizing  the  Time  of 
Drilling  Operations. 

Spanner  Wrenches.  The  Mak- 
ing of 

Span  of  a  Girder.  The  Rela- 
tion of  Depth  to.  Fred 
Newell 

Sparks.  L.  .T.  : 

Offset  File  Holder 

Soecific   .Advertising 

Snecifications.  Multiple  Thread 

Speed  Calculation.  Critical.' 
E.  .\.  L.if 

Speed  Drive  for  the  Gray 
Planer.  A'ariable ". 

Speed  Drive.  Moore  and  White 
Variable   

Siioed  Drive,  Mnltinle  Spindle 
Drill  with   Variable 

Speed  Factor  in  Grinding. 
A'ariable    

Speed   Indicator.  The  Veeder. 

Sneed   Lathe.   Motor-Driven  .  . 

Speed  of  Mechanism  so  as  to 
be  absolutelv  Synchronous. 
Incenions  Method  of  Regu- 
lating   . 

Sored  Reducer,  Foote  Bros. 
Spur  Gear  


488 
788 
54S 


51 
025 


427 


S.S4 
608 


708 


530 
382 


388 


110 
058 


480 

380 

544 

180 

ion 
34 


31!) 
883 


861 
559 
571 
907 

463 
463 


560 


470 
70n 
110 


728 
306 
973 
55 
973 
321 
706 

450 
503 

745 


878 
960 


349 


744 

631 

33 

297 

464 

306 

003 

001 


Speeds,  Comparison  of  Fixed 
and  Variable 

Speeds,  Geometrical  Progri'S- 
slons  for  Spindle.  Francis 
W.   Shaw    

Speeds,    High   

Si lis  lo  be  Used  on  .Milling 

.Machines,  (ieneral   Culling. 

Spencer,  J.   S..  tlbltuary  of.  . 

Spirry.  John  B.  : 

Ink    for    Writing   on    Cellu- 
loid    

Adjustable  Erasing  Sblold. 
Fixture   for  Testing   Paral- 
lelism of  Crank-pins.... 
Method    of   Inserting   Corks 

In  Frictions 

Centrifugal  Pumps 

'I'be    Inconsistency   of  Some 

Manufat'tnrers 

S'ddering  Kink    

Briiwn    Priiils    

Stamping  Tracings 

Pencil   .Sharpener    

Spherical  Sigmenl.  Obtaining 
\'olume  of  Part  of  a 

Spherical  Turning  with  Com- 
|)ound  Rest.  Walter  tirlb- 
ben   

Spindle. Adjusting  Device'  for 
.Multiple  Spindle  Drills.  Im- 
jiroved 

Spindle  .\rrangcment  for  .An- 
drew Multiple  Drilling  .Ala- 
eblne,    Improved    

Spindli'  -Automatic  Screw 
Machine.  New  Design  of 
the  Peerless  Multiple    

Spindle  Drill.  Fox  .Adjustable 
Multiple   

Spindlr  Milling  .Attachment. 
.V  Tbrci'-.     G.  RnbiTt  O'.Xeal 

S|iindli'  Milling  Machine.  In- 
gersoll  Combined  Horizontal 
and    \'ertical    

Spindle  Press.  A  German  De- 
sign of  Friction   

Spindle  Speeds,  Geometrical 
Progressions  for.  Francis 
W.   Shaw    

Spinning  Machine.  Rivet 

Spiral  Cutting  .Attachments 
for  the  Becker  A'ertical 
Milling  Machine   

Spiral  Disk  Grinder,  Besly 
Double    ", 

Spiral  Gear  Problems 

Spiral  Gears,  I>iagrams  for 
Designing.  Francis  .1.  Bos- 
tock    

Spirals.  Milling 

Spitzer  Bullet.  -Advantages 
of  the 

Splining  Machine  for  Cross 
Slots   in   Spindles.   Hoefer. . 

.Spontaneous  Ignition  of  Coal, 
Preventative  for 

Spots  on  Blue-Prints.  How- 
ard  D.  Yoder    

.Spring  Steel.  Hardening  Drills 
for  Drilling.  William 
Davis    

Spring  Wheel  for  the  Auto- 
mobile. .A    

Springer.  .1,   F.  : 

-A  New  Mechanical  Test  for 
Hardness    

Springs.  Helical.  Henry  L. 
Hanson    

Springs.  Sub-press  Die  for 
Special    

Springs.    Winding.      Sirius... 

Springs  with  Initial  Tension. 
Winding.      Ethan   Viall.... 

Spruce  for  Making  Paper 
Pulp.  I'se  of  Engelmann.  . . 

Square.  Combination    

Squares  and  Hexagons  in  -Au- 
tomatic Screw  Machines, 
Attachment  for  Cutting.  .  .. 

S<]uares.  .Auxlliarv  Scale  -At- 
tachment for  Starrett 

Squares  on  the  Ends  of  Taps 
and  Reamers,  "Mechan- 
Ikos"    ■, 

Squaring  of  the  Circle,  The. 
-Antonia    Llano    

Stack  Design,  Simple  Method 
of.     -A.  J.  Haire.  .Tr 

St.'ick  was  Erected,  How  a 
Big  Boiler   

Stamping  Tracings.  John  B. 
Sperry   

Stand.   .An    Emerv   Wheel.... 

Stand.  Emerv  Wheel 

Stand  for  Lathes.  Wells  Tool 
Trav  and    

Stand.  Krieger  Tool  &  Mfg. 
Co.'s  .Air   Hardening    

Standard  Bridge  Tool  Co.. 
The  Wogglc  Punching 
Table 

Standard  Desi.gns  of  Jigs  and 
Fixtur*^  for  the  Manufac- 
ture of  Small  Interchange- 
able Parts.  Frank  P.  Cros- 
by. 
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140 
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Standard    Tool    Co.  : 

Standard  Tool  Co.'s  "Econ- 
omy"   Drill    Sockets    and 

Sleeves    

The    "Stantool''    Taper    for 

Drill  Shanks  and  Collets. 

Standard      for     Reciprocating 

Steam   Engines   for  Electri- 

'-ai    Pnrnoses    

Siari-ett.  L.   S  .  Co.  : 

Additions    to    the    Starrett 


480 
."iOfi 


088 


Line  of  Small  Tools 90" 

Planer    and    Shaper    Gage.    721 
-Auxiliary  Scale  .Attachment 

for    Starrett    Sijiuires...    730 
Center   Gage   .Attachment..    730 

Siarrett,  obituary  of  Lyman 
-M 160 

Starting  Panels  for  Direct 
Current  Motors,  Westing- 
house   802 

Starters,  A  New  Line  of  Mo- 
tor       980 

.«.|auirer,  M.  B.  : 

Grooving  Chilled  Flour  Mill 

Rolls   709 

Roll      Grooving     Master 
Tools 862 

Slav  bolt  Breaker.  Williams, 
White  &  Co.'s   478 

Stay  bolts.  .A  -New  Departure 
In    Flexible 800 

Stay-bolls,  High-Grade  Steel 
for    864 

"Stayin"  Positive  Drill  Socket  306 

Steadv-Rest,  Setting  the.  J. 
W.  Dickinson   52 

Steam  and  Gas  Power  when 
Exhaust  Steam  Is  Used  for 
Heating,  Relative  Economy 
of 104 

Steam    Economy    in    Engines.    276 

SteamKnginc  Valve  Mechan- 
ism. -Vew    7.36 

Steam  Engines  for  Electrical 
Purposes.  Standards  for  Re- 
ciprocating        988 

Steam  Hammer  and  its  Use, 
The.     James  Cran 107 

Steam  on  Cast  Iron  Pipe  Fit- 
ting, the  Effect  of  Super- 
heated        510 

Steam  Pipe  Sizes.  Charles  L. 
Hubbard    530 

Steam  Turbine,  Adoption  by 
Germany  of 761 

Steamships  .Afloat,  List  of 
Largest 348 

Stecber  Co.,  Chas.  : 

High-Speed  Bench  Drill 158 

Steel  and  Steel  Rails,  Method 
of  Surface-hardening  Struc- 
tural        35 

Steel,  Black  Finish  for.  E. 
W.  Norton   55 

Steel,  Bath  for  Hardening 
High  Speed.     H.  S.  Steel .  .    973 

Steel  Castings.  New  Develop- 
ment in    372 

Steel  Cutting  Edges  Welded 
to  Machine  Steel  Shanks. 
Tools  with  High-Speed. 
Chas.  R.  King 213 

Steel  for  making  Sewing  Ma- 
chine Needles.  High-Speed..    357 

Steel  for  Railway  Tracks, 
Need    of   High  (Jrade    656 

Steel  for  Stavbolts,  High- 
Grade    864 

Steel,  General  Electric  Co.'s 
Electrical  Furnace  for  Heat 
Treatment  of 311 

Steel-Hardening  Plant,  A  Mod- 
em     187 

Steet.  H.   S.  : 

Bath    for   Hardening   High- 
Speed  Steel    073 

Steel,  Improved  High-Speed.  .    574 

Steel,  Improvements  in  High- 
Speed  622 

Steel,  Increased  Use  of  High- 
Speed   33 

Steel  Melting  Furnaces  used. 
Electric    276 

Steel,  New  High-Speed 530 

Steel.   New   High-Speed 608 

Steel  Plant,  -A  Chinese  Mod- 
em       946 

Steel  Pulleys,  Grant  Riveting 
Machine  for   305 

Steel  Rails,  Manganese 273 

Steel  Rails,  Remarkable  Phys- 
ical Characteristics  of  Rolled 
Manganese 700 

Steel,  Reduction  in  Price  of..    568 

Steel   Sleeping  Car,   All- 958 

Steel.  Some  -Applications  of 
A'anadium 527 

Steel  Tapes  at  the  National 
Bureau  of  Standards,  Test- 
ing       120 

Steel,  Tempered.  Polished  and 
Blued  Strip   485 

Steel.  The  Machining  of 
Manganese    696 

Steel.  The  Preservation  of 
Iron  and   865 

Steel.  The  Preservation  of 
Iron   and    949 

Steel.  The  Welding  of  Copper 
and    854 

Steel.  United  States  Produc- 
tion   of    Iron    and 329 

Steels  for  Motor  Car  Construc- 
tion. Alloy 955 

Steels.  Jfechanical  Construc- 
tion Made  Possible  bv  Al- 
loy        264 

Steels.  The  Newer  High- 
Speed.     O.M.Becker 773 

Steels.  Unlimited  Possibilities 
of  High-Speed   609 

Stein  &  Co..  William  P.  : 

Surface  Grinding  Machine. .  233 

Stems,  Swaging  Machine  for 
F;nii;hing  Valve    553 

Step  Bearing  Design.  Example 
of    684 

Steptoe  Shaper  Co..  .Tohn  : 
Motor-Driven      Shaper      o  f 
Compact      Arrangement.   234 
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16-incb  Crank  StiapiT 53;i 

Stclitoc    Sliaiier   with    Coiu- 

ijiiil   Motor   luivc 8-'l 

.SurlliiK    lOimry     WIutI    MfK. 
I'd.  : 
StrllInK        -4  Imll        SlllKic' 

Wliii-I    Tool  tirhulci- S-1 

Sli  Tllii),',   Kniiik  li.  : 

Improvid    KxiimidliiK    Mill 

liiK  Macliliif  Arh.ir I'll'.i 

••StiMlliiK"  llmk  Siiw  MaclUiU', 

lllKli  Si .1    41)4 

Stliii|isoii.     William    C.    Obit- 
uary of 0<5'-' 

St.    l.iiuls   Mai'liliic  Tool   Co.; 

tirlTiiilMK  .Mai  hliic 801) 

Stoiklir.ilKc  .Maililni'  Co,  : 

(Jiiir  I'riviii  SliapiT    -I'.i 

Stoikcr  .Muililiii'ry  Co.,   El.  .V.  : 
Kcarulii      ICiiiiry      \V  li  i' i' 1 

Imssi'r 233 

Stoi'vir  Koiiiiilry  &   Mfg.  t'o.  : 
Sioiv.r     I '.HI!)     Modfl     ri|M' 

Maiiiiii.'    815 

Slokvls.   iililliiary  of  S..   U...    -38 
Sli>|)  ami    Ti  II  tall'.  Automatic 

l.atli.'.      I'aul  \V.  Aliliotl.  .  .      r.t) 
Stop,   llrlll.       It.    It.    I.ovi'joy..    ."4:! 
Stop     for     .loms     &     l.amson 
Turrot     I.atlif.       Frank     I.. 

Immcr   2!ll 

Stop    for    Lang    Tool-Holder, 

I'ositlvo  Hladi- 909 

Stop    for    ■Lo-Swlng"    l.allie, 

CompcnsaliMg  .\utomatk'  ..    731 
Stop  .Motion    HullduziT,    Ajax 

HlKll  Speed    304 

Stops.  l,odK<'  &  Slilpley  I.alhe 

with    Automatic    Feed ilOL> 

Stove  liolt  Taps 530 

Stove  I'ipe      Klhow      Machine, 

Kirk    "3 

Stow  Flexible  Shaft  Co.  : 

Crank-pin  Turning  Tool....    394 
Straddle    .Milling   F  1  .\  t  ii  r  e  . 

Orono   52 

Stralgbtining  and  Polishing 
Machinery.  \  l.hie  of  Shaft 

Turning    321 

Strength     and     Klasticity     of 

Copper.  The    606 

Strength  of  Flat  Plates. 
Formulas   for.      William    F. 

Fischer    779 

Strength   of  Helical   (jearing.    !-•> 
Strength    of    the    U.    S.    and 
Whitworth         Standard 
Threads.   Comparison  of.  .  .    *ii;i 
Stri'sses  in  Wire  Hopes  due  to 

Bending    451 

Stflpper       Attachment       for 

Punch   Press.      K.   Fulber...    200 
Stromlieck,  George  M.  : 

Helerminiiig     the     .\ctual 
Compression    in    a    Small 

Has   Kngino    040 

Siromlierg  Klectric  Mfg.  Co.  : 
Stroiuherg  Kh'ctrlc  Chrono- 
graph     484 

Structural  Stei'l  and  Steel 
Kails.  Mc^thod  of  Surface- 
hardening    35 

Study.   Systematic    190 

Sturtevaiit   Co..  H.  F.  : 

Type   H    Flectric   Motors...    14.S 
S'lilitraelion  of  Fractions.  Slide 
lt\ile  for  .Vddilion  and.    Win. 

C.    Michael     :  .SO 

Subway  and  l^b'vated  Lines. 
Number  f>f  Passengf  rs  car- 
ried in  the 526 

Suliwav  Completed.  Philadel- 
phia'       34 

Subway,  Number  of  Feet  Op- 
ened in  Host  on    520 

Subway     System     for     Trans- 
porting the  .Mail  in  P.erlin.  52ii 
Success,  ^'limbing  tlie  Ladder 

of    23.-I 

Success,  The  Secret  of liio 

Suction    (!as   Power    Plant.   .\ 

Year's  E.\perien<'e  with  a..      -iG 
Superheated     Steam     Locomo- 
tives.  Increase   in   Cse  of.  .      34 
Superheated    Steam    on    Cast 
Iron   Pipe   Fitting.   The  Ef- 
fect  of    516 

Superheating       in       England. 

Biitish  Correspondent 13 

Sui>erior  Machine  'I'ool  Co.  : 
The  Sujii-rior  Machine  Tool 
Co.'s  Taiipins  .\ttachment 

for   Drill    Press    S07 

Surface   lirini'er.    Walker   No. 

2 14    222 

Surface. fJrinding  Machine....    233 
Surface! Lirdening    Structural 
Steel  and  S.teel  Hails.  Meth- 
od of  35 

Surfacers.     "Nu-Clinch"     Belt 

and  Rope  Drive 893 

Surprise     Ti'sts     on     Pennsyl- 
vania Uailrnad.  T'se  of.  .  .  .    458 
Suspended  Uailwav.  The  Ber- 
lin        115 

Swage    Holder.     Boring    Mill 

Gage  and    789 

Swaging  Machine  for  Finish- 
ing Valve  Stems 553 

Swedish  Government  in  Pre- 
serving Forest  Reserves 
and   Ore  Deposits.   Methods 

of    34 

Swedish  Alachine  Tools.  Mod- 
em.     Oskar  Kylin 52S 

Sweet.  S.  II. : 

.V   Milling    Fixture    for   the 
Webs  of  Crankshafts.  ...    70 1 

Swindler  in  the  South.  Ma- 
chinery      535 


Switch   Mechanism,    Kleclrlc. . 

Switches  for  .Mti'niullng  Cur- 
rent Motors.   .Self  Starting. 

Switzerland  and  Italy.  Tun- 
nel  Connecting    

.Switzerland's  luijtiprted  .\la- 
clilnery,   The    Vali 

Symbols  hi  MatheiinU iial  and 
'  KiiBlneerIng  Formulas    .... 

Svnchronous,  Inginloiis  Mi'lli 
od  of  Regulating  .Meehaii 
Ism  80  As  to  be  .Absolutely 
ly    

System.     The     Silver     Hollar 
'Clu-ck    

Systematic  Study    


31 

5.''i3 
276 
7.14 
I  Ml 


.•1,12 
332 


034 
100 


Table,  Sli-el   1  irafl  Ing  Room  .  .    I>,">0 

'labb-.    The    Woggle   I'uncblng.   4.SC, 

Tables,  Curves  vs 048 

Tables  for  Hcuse  Power  of 
Gasoline  Englni's.  Formulas 
and.      Morris   A.    Hall    610 

Tabor.  Obituary  of  Harris...      sii 

Tail-stock  Design.  A.    Kaequct    2iis 

Tail  stock    to    Turn    a    Taper. 

To  Set   Over  a.      II.  C.    Lord       tS 

Tail-Stock  to  Turn  a  Taper. 
To  Set  over  the.  Robert 
Grimshaw   203 

Tallow  of  Even  Consistency 
at  all  Temperatures,  Willie 
Lead  and   55 

Tang.  Gross  &  (Jross  Inter- 
mediate  Drill   Shank 070 

Tang,  The  .Morse  Drill  Taper 
Shank   805 

Tap  and  Die  Holder.  Releas- 
ing       568 

Tap.  Nicholson  Inserted  Blade 
Pipe 300 

Tap  Thread  Milling  Machine.  550 

Tap  Warped  in  Hardening. 
Saving   a    140 

Taps  against  Breakage.  Sav- 
ing.    Harry  L.  Ramtio 70S 

Taps  and  Reamers.  Squares 
on  the  Ends  of.  '■.Mecbani- 
kos"    627 

Taps.  Dimensions  of  Bit- 
Brace    » 54S 

Tans.  Hardening.  Donald  .V. 
llampson     630 

Talis.  Improvement  in  Female 
Centers  for   Fluting    Small. 

Charles  E.  Smart 463 

Tnips.   .Machine  for  Hi.bbing.  .    085 
Taps.  The  Manufacture  of. 

1    343 

2    435 

Taps.   Stove  Bolt    530 

Taper    for    Drill    Shanks    and 

Collets.    The    -Stantool".  .  .    806 

Taper  (lib  Design  in  ".ligs 
and  I'ixtures."  E.  tl.  I'-b- 
[■rliardt     213 

Taner  Shank  Tang.  T  h  e 
Morse  Drill    865 

Taper.  To  Set  Over  a  Tail- 
stock  to  Turn  a.  H.  C. 
Lord    48 

Taper.  To  Set  Over  thi>  Tall- 
Stock  to  Turn  a.  Robert 
(Jrlmshaw 295 

Tapers.  Broadiing  Mac-bine 
.\rranged  for  Broaching...    151 

Tapes  at  the  National  Bureau 
of  Standards.  Testing  Str.l.    r.'ii 

Tapes  Figured  for  Inslan 
taneous  Reading.   Steel....    55'.1 

Tapes  with  "Kcco"  Finish. 
KcuCTel  &  Esser 75 

Tapper,  .\ulomatic  Reversible  234 

Tapping  and  Boring  Machine. 
Increasing  the  Efficiency  of 
a  Horizontal  Drilling.  Al- 
fred  Spangenberg 745 

Taiiping  and  Threading  Ma- 
chine, F.  E.  Wells  &  Son 
Co.'s      303 

Tanping  .\ttachment  for  Drill 
Press.  The  Superior  Ma- 
chine Tool  Co.'s 807 

Tanping  .\ttachment  for  Use 
in    Sensitive  Drill    Presses.      77 

Tanping.  Devices  for  Holding 
Work  While.  E.  D.  Gag- 
nier     211 

Tai)ping  Machine,  An  .Auto- 
matic Nut    321 

Tapping  Machine.  .Automatic.    550 

'I'apping  Machine,  .\utoniatic 
.Air-Controlled   Nut 651 

Taniyng  Maeliine.  Combined 
Drilling  and    550 

Tapping  Machine  for  Light 
Work 400 

Tanping  Machine.  Robertson 
Drill  &  Tool  Co.'s  21 -Inch 
Drilling  and SH' 

Tanning.  Power.  .A.  C. 
Pletz    464 

Tapping.   Power  Required   for  824 

Target,  An  Electric  Record- 
ing      103 

TarllT.  Labor  and  the 688 

Tariff.  Machine  Tools  and 
the 445 

Tariff  Regulations.  Some  De- 
fects  in   Our    524 

Tn'-tnr.  Recording  -  BreakiiiT 
Speed  of  the  Torpedo  Beat 
Destroyer    571 

Tate  .Tones  &  Co.  : 

Oil-Burning      Furnace      for 
llent  Treatment  of  Steel.  087 

Taxation.    Corporation    805 

T.^'tor.  Charles  : 

Iirili    Press    A'ise    with    .\d- 
Justing  Jaw  Plates   630 


Taylor,  Cyrim  : 

Interiultti'iit  Cuia-Uollerd..  370 
'la.Mor  ti   Fi'nn   C".  : 

improvenieiii  In  Seniilllve 
.Miilllple  Spindle  Drill 
Press     400 

Tvpi'       C       Miiiiiifactiirer*' 

'  Drill    7'20 

lavlor  White  High  Speed  Pat 

cuts    Invalid    530 

Taylor  While     Process     of 

treat  lug  ■Tungsten  Sieid   to 

Increase   lis  1  ulttiig  tJualT 

ties    276 

'Teaeblng    Horse  .Sens*' 85'J 

'Teai  hlng    Tiadis.  .Moving  I'Ic- 

lures  an    .Mil   to 358 

'i'l'cbnlial  Ilookiiiakliig.  Prolil 

In     634 

'Tecbnlcal  l'!ducalloM  and  Shop 

Prai'llce.  Coiilblnalloii  of..  428 
■Tecbnlcal  Siliool  at  Palestine.  500 
■Ticbnical    Sel Is    In    Prussia 

(ijM  lecl    to   Woiili  11 118 

I'lrliiinlijiiiill.         .Negollallons 

I  nder  Way  for  ih.-  Itepub- 

llshing  of   the    ".  .  .  .      34 

Telautograph.     .\n     Ingenious 

and  Interi'StIng  I'se  of....  273 
Telegraph  Fobs.  Concrete...  865 
'Teligraph  Poles.  Making  Con- 

cri-te     104 

Telegrapiiic       Communication 
with      Balloons.      Successful 

Wireless 300 

Teli'graphy.  .A  Record  in  Long- 
Distanced    736 

'Telegraphy.  Chinese  Improved 

.Method  of  Wireless 34 

Telephone.  Train   Dispatching 

by 447 

'Teliphones,    Comparative    Ise 

,.f 776 

'Telescope  witii  Mercury  .Mir- 
ror. New 103 

'Tell-tale.      .Vutoniatic      Lathe 

Stop  and.     Paul  W.  .Mibott.     50 
'Temper  Colors,  and  'Tempera- 
tures and  Colors  for   Hard- 
ening       272 

Tempers  for  'Tools.   Prac'licai.    lOO 
'Temperature    Ohtaiieil    when 

Liiiuefying    Helium.    Low..    180 
'Temperaliiris   and   Colors   for 
Hardening.    Temper    Colors 

and    272 

'Temperatures.         Instruments 

for  Measuring 02 

'Tempering  of  'Tools  not  De- 
pendent only  upon  'Tempera- 
ture        948 

Tensile  Strength  of  .Austral- 
ian Wood   013 

Terrv.  Fred  : 

Attachment  for  Milling 
Half  Circles  in  Drip- 
Forge  Dii's 541 

Recording    Board    to    Keep 
Track  of  the  Belt  I.acer.    886 
Tc'st    for     Hardness.     .\     Ni-w 

Mechanical.  .1.  F.  Springer  98 
Test      on      "Sterling"      Iligh- 

Sjieed  Power  ITaek-Saw.  .  .  .  568 
'I'esis     for     Decrease     in     the 

Ccnsumplion  of  Gasoline.  276 
Tests   of    Standard   Cast    Iron 

Fittings    607 

T.sts  on  Crank  Shapers 535 

Tests.  Surprise    458 

'Tester.  .A  I'orlable  Locomo- 
tive Boiler 631 

'Testing      Device.      Ballentlnc 

Hardness    338 

'Testing  Machine.  Messrs. 
Tinius    Olsen    &    Co.'s    Cold 

Bend    480 

Testing   Machine,    Oil 780 

'Testing      .Machine.      AA'  h  i  te  - 

Souther  Endurance 473 

Testing    Rail    Wear.    Machini' 

for    277 

Testing  the  Hardness  of  Met- 
als. Methods  of 053 

Ti-sting  the  Hardness  of  Met- 
als. The  Brinell  Method  of.      14 
Testing  the  Planing  of  a  Tur- 
ret Machine  Bed.  (iage  for.      41 
ThoDioson   &   Son   Co..    Henry 
G.  : 
.A     Power     Hack  Saw     ^la 

chine 321 

Tbomnson.    Warren    E.  : 

Method    of   Makinc    Master 
Tools  for  Kvelet  Sets.  .  .  .    517 
'Thompson.   W.  .1.  : 

Attachment      for      Flexible 

Shaft  Grinder    543 

Thread  in  Castings  while  in 
the  Mold.  Producing  Inter- 
nal        040 

■Thread     Milline      \ttnchnv-t 

for  "Caf'"'aet"  Bench  Lathe  484 
Thread  Milling  Machine.  Tan  S.'iO 
Thread   Poilin?  Machine.   Na- 

tionnl  Alachinerv  Cn.'s.  .  .  .  301 
Thread  Sr."ciflcations.  Multi'ile  207 
Thread.    The    Passing    of    the 

Sharn  X-   540 

Thread  Tool.  Precision.     G.  .T. 

Murdoek   882 

Thread  Tools.  Krieger  Grind- 
ing Gage  for 403 

Threads.  Carriage-Bolt  Heads. 

Shanks  and  Screw 972 

Threads.  Carriage-Bolt  Screw.   040 
Th reads.    Comparison    of 
Strength    of   the  V.    S.  and 

Whitworth  Standard    610 

Threaded  \d.iti«tnient  for  Mi- 
crometers.    Drill     Spindles, 


Screw      Jack*     and     other 

L'HeH 651 

Tlir<  ailing  Dies.     Erik  Olwrg.      27 
ThreailliiK     Die     lor     Lav     on 
Turret     Lathes,    etc.,    Kolld 

Adjustable    21« 

Tlireailliig    Lathes,   Face-plate 

C.iiislruitloii   for    273 

Threading  Machine,  A   Hand.    322 
Thriadlng      Machine,      Alfnd 
Box    Jk    Co.'s    Multiple    Die 

Bolt  and  Pipe 393 

Threading  .Machine  Co.  : 

.\  Hand  ThreadlnK  Marhlne  .'{22 
Threailliig     .Machine.      F.     K. 
Wells  &  Son  <.'o."8  Tapping 

and    303 

■Threi'  Fliil.d    DrIllH    770 

Thi Spindle      .Milling      At- 

lacliment.       A.     G.     Robert 

O'Neal   624 

Tliumb-Serew  that  Won't  Jar 

Loose.  A.     U.  K.  Ash 071 

'Tllibab  : 

'The       Diplomatic      Drafts- 
man        368 

'Tides  Near  the  Mouth  of  the 
Elbe,   I'se  of  the   Forces  of 

the    276 

'Ties    bv     the     JapaiK'se,    llie 
Supplving   of   Railroad....    527 

'Ties,    Coneri'ti'    446 

'Ties    of    'Treated    Wooil    Most 

Satisfactory.  Railroad 34 

Tightening     a      Bushing     for 

Paper  Rolls   140 

Timber.   Amount '■of  Preserva- 
tives Csed  for 063 

Timber  In   the  ITnited   States. 

Amount  of  Standing 360 

Tires.     Detachable     Rims     for 

.Automolille  Pneumatic 240 

'Titus  .Alachine  Works: 

A  Heavy   Drilling  Vise 321 

Toggle    Drawing   Press,    Biles 

Double  Crank 638 

Toledo  Mch.  &  Tool  Co. : 

Heavy   Single-Action  Draw- 
ing Press   230 

Toledo    Wrench  Co.  : 

"DiMiuette"    Two-Way    Pipe 

Wrench    727 

Tom     Crossed     the     Rubicon, 

How.      A.    P.    Press 174 

'To-morrow.  Doings  Things...      21 
Tool.    .Adjustable    Shaper.      J. 

Price    971 

Tool  Cases,  Gerstner  Portable  723 
Tool.        Cleveland        Multiple 

Reaming  and  Facing 802 

Tool.    Combination     Locating. 

Clamping.      Drilling      and 

Counterboring.    F.  W.  Hail.    065 

Tool     Design.    Some    'Thoughts 

on     Machine.       Forrest     E. 

Cardullo    830 

Tool.   Double-End   Lathe 735 

'Tool    for    Deep-Hole    Drilling. 

Francis  P.  Havens 708 

Tool  Grinder.  Sterling  Twenty- 
four-inch  Single  Wheel ....    821 
Tool-Holder     Adjustable     for 

Height    448 

ToolIIolder.  Champion  Com- 
bination        234 

'Tool  Holder,     Extension.       W. 

A.  Knight    135 

■Tool-nolder     for     High-Speed 

Steel    220 

'Tool-Holder  for  Planer  and 
Shaper.  .Adjustable  Exten- 
sion.     Dletz    466 

'Tool-Holder     for     Triangular 

Blades.  Lang 803 

Tool-Holder   for   Turning  and 

Threading    735 

Tool-Holder  for  Turning  Lo- 
comotive 'Tires .321 

Tool-Holder.  Lathe 822 

'Tool-Holder.     Positive     Blade 

Ston  for  Lang   000 

Tool-Holder.    Tait    T'niversal.    567 
Tool-Holders.  A  New  Line  of.    322 
Tool-Holders     Made     bv     the 
Western    Tool    &    Mfg.    Co., 

New   820 

'Toolmaker  : 

Shearing  Punch  and  Die.  .  .    070 
Toolmaker.    Experiences    of   a 

Young.      T.    Covey 938 

Toolmakers'  Files.  How-  to  Or- 
der      919 

Tool-Making  and  Manufactur- 
ing        274 

'Tool-making  Job.  A  Tn-entv- 
five    Dollar.       R.    J.    Baeh- 

mann    062 

Tool-Post     Design.    Elevating. 

S.    IT.    Bullard 626 

To'il.     Precision    Thread.       G. 

J.   Murdock    882 

Tool  T!  Kim  Check  System.    .A. 

J.  De  Lille 885 

Tool-Room  Construction  and 
I  ocation      of     a      Machlne- 

Shop   168 

Tcol-Room  for  Lucas  Machine 

Tool    Co..    Proposed 168 

Tool-Rooms.  Check  System  for. 

Geo.    D.    Iladun 537 

Tool.  Threading    567 

'Tool     Trav     and     Stand     for 

Lathes.   Wells    '800 

Tool.   "A'ixen"   Hand   Milling.    729 
Tools.   Additions   to  the   Star- 

rett  Line  of  Small 907 

Tools  and  Cutters  in  Planing 
and  Milling  Fixtures.  L« 
eating.    Height  Block 969 
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Tools  and  Devices  for  Auto- 
mobile Kiu'toMes,  ;j|>eelal. 
Ethoii    Vlall   .181 

Tools  and  Devices,  ISpeclal  Au- 
tomobile    l'aclor.v.       Ktlian 

Vlall      07a 

Tools,  (.'billed  Cast  Iron  I.athc  867 
Tools    for    Automobile    Manu- 
facture,  Mnelilues   and.      C. 

B.  Owen    757 

Tools      for      llendlnc      IMpes. 

Henry   .1.    Itacliinann 545 

Tools      for      llii'      lllaeksuilth 

Shop,     .lames  t'ran 24 

Tools  In  a  Uepalr  Shop,  Im- 
provements luiule  hy  .Motor- 
Driven   580 

Tools,  .Modern  Swedish  Ma- 
chine,    oskiir  Kylin .IL'.S 

Tools,  rractieal  Tempers  for.    "no 

Tools,  lieeent  .Vddlllons  to  the 
Hrown  &  Sharpe  l.lne  of 
Machinists-   812 

Tools,  Uoll  tlroovlng  Master. 
M.  n.  StaulTer 862 

Tooth  Chamfering  Atlachment  822 

Torpedo  lloats  to  be  l-'.iinlpped 
with  Turbines,  German.  ...    lis 

Torpedo.  New  Type  of IW.l 

Towne.  obituary  of  Nathan 
1' 7^7 

Townsind  Mfg.  Co.,  11.  B. : 

Llghi   Ulvetlng  Machine...    480 

Tracings.  Chalk  Preparation 
for.      Ke.\   .McKee    55 

Tracings,  Stamping.  John  B. 
Sperry   140 

Trackless  Trolley  Line  in 
Operation    197 

Trade-Marks  in  the  Argentine 
Republic     707 

Tiade-Marks,  Legislation  in 
Regard  to   440 

Trade  Schools  Organized  bv 
the  State  of  New  York 193 

Trade  Secrets,  Relation  of  Em- 
ployes to 100 

"Trade  Secrets,"  The  Unrea- 
sonableness of 683 

Trades,  Moving  I'ictures  an 
Aid  to  Teaching    358 

Train  Dispatching  by  Tele- 
phore    447 

Training  of  German  Engineers  667 

Training  Through  .Vpprentice- 
ship    Systems.    Industrial..    713 

Trammel  Substitute.  Drafts- 
man's.    W.  1'".  Moody 382 

Ti-ansfer  Table  Wanted.  Pub- 
lished   Description    of 574 

Transit,   Shop    734 

Transmission  Chain,  Detach- 
able   Link    637 

Transmission  Dynamometer, 
A  New.     Wm.  H.  Kenerson.   777 

Transmission  of  I'ower  bv 
Hopes.  The 950 

Traveling  Crane.  New  Electric  715 

Trav  and  Stand  tor  Lathes, 
Wells  Tool   896 

Trees  S*t  Out  by  Pennsyl- 
vania   Railroad    118 

Triangle,  Detinition  of 600 

Triangle.  Scale,  I'rotractor. 
and  Erasing  Shield.  Com- 
bined        650 

Trigonometrical  Problems, 
Slide  Rule  for 189 

Trigonometry"  by  Analytical 
Geometry.  Solving  ".\  Prob- 
lem in.     William  Kent 1,39 

Trigonometr.v,''  Simple  Solu- 
tion of  "\  Problem  in. 
Louis    J.    Schroeder 139 

Trimming  Machine  for  Bolt 
Ifeads.  Automatic 152 

Trolley  Line  in  Operation, 
Trackless    197 

Troughing  jiud  Return  Rolls 
for  Conveyor  Belts,  Pressed 
S.teel    67 

Trui'ks  for  Moving  Machinery. 
Ethan  Vlall   53 

Trucks  for  Moving  Machinery.   139 

Truing  a  Bench  Lathe  Bed. 
Walter  Gribben 860 

Truing  Rough  Work,  Charles 
E.  Burns 541 

Trust  Made  Good.  When  a .  .  .    524 

Truth  of  Cut  Gears.  Device 
for   Testing.      Detroit 374 

T-Square. 

Broaching  a   Dovetail   Key- 
seat  in   a  Taper  Hole .  .  .    455 

T  Square.   Noyes   \'ertical .  .  .  .      75 

Tubes.  Device  for  Rolling  Tin- 
Plate.     T.  lies 790 

'Pubes,  Sheets  and  Wire.  TlU' 
Direct  Production  of  Cop- 
per      122 

Tubes.  Tbi'  Opening  of  the 
Hudson    619 

Tucker.  W.  M.  &  C.  V.  : 

Tucker  Positive  Lock  Com- 
pression Grease  Cup....    815 

Tuplls.  C.  : 

The       Punch       that       was 

"Pinched"    621 

Pat's  Promotion    703 

The   Live    Press    762 

Bob's  Balky  Pump 942 

Tumblers.   Ice    357 

Tumbling  Barrels.  Bnlrd  Dou- 
ble Horizontal  Tilted 892 

Tungsten  Steel  to  Incn  ase  Its 
Cutting  Qualities.  Tavlor- 
Whlte  Process  of  Tren'ting.   276 

Tunnel  Connecting  Switzer- 
land and  Italy 276 

Tunnel,  New  D.  L.  &  W.  Ry. .   568 


Tunnel.    Opening    of    Second 

Hudson  

Turbine,  .V<loptlon  by  Germany 

of    Slelim     

Turbine.    Rubber    I'oundallon 

for  Steam   

Turbines,  _  (tcrnuin  Torpedo 
Boats  to'be  Equipped  with. 

Turn  a  Taper.  To  Set  Over 
the  Tall  Stock  to.  Robert 
Grimshaw    

Turn  Soft  Rubber.  To.  K.  B. 
<;afkey    

Turning  and  Baeklng-olT  Ma- 
chine,  Wjillhnm  Cutter.  ,  .  . 

Turning  and  I'^iK-lng  .Miichine. 
Cndei-wood   I'urlalile  Boring 

Turning  an  l*;ccenlrlc.  oi-ig- 
liuil   

Turning  M<-lh<Kls  and  I'roduc- 
tlon.  Axle,  William  P, 
Sargent    

Turning  Mills,  New  Line  of 
Pnole  Boring  and 

Turning  Soft    Rublier 

TlU'nlng  Sipfl  Rubbi'i'.  .\,  New- 
ton   Hammond    

Turning  Soft  Rubber.  Chester 
L.  Liu-as 

Turning  Soft  Rubber.  K.  A. 
Ross,  11.  .1.  Mastenbrook, 
Ethan  Vlall.  Donald  A. 
Ilampson    

Turning.  Straightening  and 
Polishing  Maciiinery.  .\  Line 
of  Shaft 

Turning  Tool,  Stow  Crank- 
pin  

Turning  with  Compomid  Rest, 
S[)herical.      Waltei-  (:ribl)en 

Turret  for  Boring  .Mills,  Sup- 
plementary      

Turret  Lathe,  .\djustable  Bor- 
ing Tool  for.     Contributor. 

Turret  Lathe,  Bullard  24-Inch 
\'ertlcal    

Turret  Lathe,  F^inlshlng  Bevel 
liear  Blanks  in  the  Davis.. 

Turret  Lathe,  Machining  Fly- 
whei'ls  for  Gasoline  Engines 
on    the   Pond   Rigid 

Turret  Lathe  Practice,  Roller 
Back  Rests  Used  In.  ....  .. 

Turret  Lathe,  Stop  for  Jones 
&  Lamson.  Frank  L. 
Immer    

Turret  Lathe,  The  "Stuyves- 
ant"    

Turret  Lathe  Tool,  Unique. 
J.    S.   Scott    

Turret  Lathe  with  Self-Se- 
lecting Feeds.  Herbert  Au- 
tomatic     

Turret  Lathes.  Solid  Adjust- 
able Threading  Die  for  Use 
on     

Turret  Machine  Bed.  Gage  for 
Testing  the  Planing  of  a.  . 

Turret  Machine.  Flather  30- 
inch   Vertical    

Turret  Machines.  Graham 
Knurl   Holder  for 

Turret  Screw  Machine,  Im- 
provements in   the  Tilted,. 

Turrets,  Removing  Bushings 
from.     Paul   W.   Abbott 

XX  Century  Tool   Co.  : 

Combined  Surface  and  Tool 
Grinder   

Twiss,  Edward  M.,  obituary 
of    

Twist  Drill.  Acme  High- 
Speed    

Twist      Drill     and     Chuck. 
Norka    Two-Grooved    High- 
Speed    

Twist  Drill  (Jrlnding 

Twist  Drills.  Economy  in  Cut- 
ting Bar  Stock    for 

Twist  Drills,  Experiments  on. 

1    

2 

Twisted  Drili.   Hac'kVtt!  '.'.'.'.'. 

'Lwo-Cycle  and  Four-Cycle 
Gas  Engines    

Typewriter  Keys,  Alloy  Com- 
position Used  for,  . '. 

Typewriter  Parts.  -V  Rolling 
Operation  on.    Ethan  Vlall. 

Underwood   &  Co..   H.  B.  ; 

A  Portable  Milling  Machine 

Portable     Boring,     Turning 
and   Facing  Machine.... 

•Vutomatic     Cylinder     R  e  - 

Boring  Machine    

"Unica."  Gears  made  from.  .  . 
Union  Mfg.  Co.  : 

Geared  Drill  Chuck 

I'nlon     Railway     Station     at 

Leipzig.    I,,arge    

United  States  Electrical   Tool 
Co.: 

Lathe  Grinding  .\ttachmi'nt 
for  Internal  and  External 

Work     

United    States    Production    of 

Iron  and  Steel 

United     States     Ship-building 

Yards'  Output  for  inos.  .  ,  . 
United   States    Steel    Cornora- 

tlon's      First      Product     at 

Gary    

Universal      Attachment     for 

Whitney    Milling    Machine, 

High-Speed    

Universal  Boring  Mch,  Co.  : 

Boring,  Milling  and  Drilling 

Machine   

Universal     Camera     Bracket. 


Ethan  Vlall  627 

089       Universal    Joints,    Two    New 

Types  of    234 

701        Unloader     for    Air     Compres- 
sors,  Automatic   507 

008       Upright      Drill      Press,      New" 

English.     James  Voae 95K 

118        Upright    Drill,    Robertson    21- 

Inch     720 

Upright     Drill,      Twcnty-oue- 

295  Inch    Snyder    728 

790       Valis,  R.  W. : 

The   Design   of  Jib  Crani's..       93 
722       Value  of  Publicity  to  Individ 

uals,  The .      ;jii 

049        \aivi-    for    indlcatiu-    Pipes   of 
Internal      Combustion      En- 

54  gines.   Air   Inlet     401 

Valve   Grlndli'g    .Mai  blue.      J. 

F.  MIrrli  lees   538 

413       Valve.   Hydraulic    400 

Valve,    Hydraulic    822 

316       Valve  Inserting  Machine 035 

297       Valve  Mechanism.  New  Steam- 

Englne    736 

540       \*alve     Stems.     Swaging    Ma- 
chine for   Finishing 553 

460       Valve  Timing  Gage  for  Auto- 
mobile      Motors.         C.       T. 

Shaeter    624 

Valves.    Gas    Engine.       E.    S. 

379  Wheeler     135 

Valvi'S.    Safety    583 

Valves — Turning  Shafting  for 
321  Screw      Cutting,      Grinding 

Brass    711 

394       \'aoadlura    Steel    for    Locomo- 
tive Springs,  Superiority  of.   822 
904        Vanadium  Steel.    Some  Appli- 
cations of   527 

651        Vanadium  to  Increase  Tensile 

.Strength,  .Small  Addition  of  8.55 
969       Van  Doren  Co.,  C.  J.  : 

Van  Doren  .Vutomatlc  Shaft 

308  Lubricator   900 

Van  Doren   Mfg.  Co.  : 
159  Tail   Universal   Tool-Holder  567 

Van    Dom     Electric    &    Mfg. 
Co. ; 

202  Electric   Drill    475 

Van  Ness,  W.  L.  : 
205  Attachment   for   the    Draw- 

Ing-Board    796 

Van  Pelt.  J.  S.  : 
291  Repairing    a    Large    Crank 

Shaft    790 

321       Variable  Speed  Clutch  Co.  : 

Clutch    for   Imparting   Var- 
293  lable   Speed  to  Machines.   409 

Variable  Speed   Drive  for  the 

(Jray   Planer    ,306 

183       Variable      Speed      Factor      in 

Grinding    780 

A'arialde  Speed  Motor.  North- 

216  em    Type    "S." 230 

A'ariahle    Speed    to    Machines, 

41  Clutch    for   Imparting 409 

A'ariable    Speeds,    Comparison 

215  of  Filed  and 711 

V-Belt.   Peerless    893 

043       VBIock,    Adjustable,       C.    E. 

Hale 631 

894       V  Blocks.    Planing  Accurate..    382 
Veeder  Mfg.  Co.  : 

547  Speed  Indicator 158 

Vertical    Turret    Lathe,    Bul- 
lard   24-Inch    308 

988       Vertical       Turret       Machine, 

Flather  30-inch    215 

569       Vessels  Limited  by  Inadequate 

Harbor  Facilities.  Ocean...  ,360 
157       Vlall.  Ethan  : 

Drop  Forge  Work  in  an  -Au- 
tomobile Shop 17 

720  A      Rolling     Oneratlon     on 

787  Typewriter    Parts    47 

Tool   for  Graduating 50 

119            Trucks     for     Moving     Ma- 
chinery          53 

689  Grinding  Threading  Chasers 

753  for  Brass   Work 199 

146  Making    Piston    Rings 210 

Relieving  Special   Reamers.    290 

198  Turning    Soft    Rubber 379 

Sawing     Cast     Iron     under 

446  Water 379 

Windintr    Si)rings    with    In- 

47  Itial  Tension    462 

Making  Sows   509 

Special    Tools    and    Devices 
321  for  .Automobile  Factories.  581 

Broaching  .Vutomobile  Parts  596 
649  Universal  Camera  Bracket.    627 

Locomotive      Repair      Shop 

733  Practice     657 

431  Special  Automobile  Factory 

Tools  and  Devices 073 

231  -V     Collection     of     Machine 

Shop  Rules    761 

118  Making    an    Engraving 

Block    781 

Some  Miic'binerv  and  Meth- 
ods of  Watchmaking 833 

Locomotive      Repair      Shop 
718  Practice. 

1    921 

329       Vise,    a    Drill    Press.      A.    J, 

DeLille   467 

34       Vise,  A  Heavy  Drilling 321 

Vise.   Armstrong  Qulck-.Vction 

Drill    223 

825       Vise    for   Drill    Press,   Planer, 

Shaper,    etc..   Tilting 650 

Vise     for     Drilling,     Milling, 

393  etc..  Universal 562 

Vise  of  Simple  and  Rigid  Con- 
struction.   Pneumatic    77 

154       Vise,  Parallel  Bar   234 

Vise,    Portable   Double-Swivel.  649 
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Vise,  Quick-Acting   822 

Vise,  Quick- Acting  Tool- 
makers'  567 

Vise,  Rapid  Action  Auto- 
matic        480 

\'lse.  The  Universal  Wood- 
makirs'  and  Patternmakers'  507 

Vl.se  with  Adjusting  Jaw 
Plates,  Drill  I'rcss.  Charles 
Taylor    630 

Vise,  Yost  tiulck-ActIng  Man- 
ual Training    486 

Visis.  An  Attachmi^nt  for 
Brown  &  Shai-pe  Milling 
Mnehbu'      J.   T,    G ge...    209 

\lxen   .Milling  File    71 

Voltage  frcini  a  Generator, 
Cause  of  Diminution  In .  .  .  .    207 

Volume  of  Part  of  a  .Spheri- 
cal   Segmi-nl    297 

V.  &  O.  Press  Co.  : 

Power  Press  with  -Vutomatlc 
Feeding  Mechanism 486 

Vose,   James  : 

An    English    Slotting    Ma- 
chine        671 

English     Type     of     Electrl- 

call,v-I>rlven  Slolter 861 

New  English   Upright    Drill 
Press    958 

V-Shaped  (Jrooves  with  In- 
clined Top  and  Bottom. 
Irving  Banwell    793 

V-Thread.  The  Passing  of  the 
Sharp    549 

Wagner  Mfg.  Co.  : 

Single-Phase  Motors  for  Ma- 
chine  Driving    568 

Walcott    &   Wood   Mch.    Tool 
Co.: 
16-inch   Engine  Lathe 72 

Walker  &  Co.,  O.  S.  : 

The  Magnetic  Chuck 321 

Walker  Grinder  Co.  : 

.No.  2Vj  Surface  Grinder..  222 
Tool-room  Grinder .    481 

Wallace  Supply  Co.  : 

Machine   for  Bending   Rods 
or  Bars 322 

Wall  Covering,  Damp-proof 
Copper    174 

Walsh.  David  J,  : 
.Efficient   Type   of  Blanking 
and  Forming  Die 795 

Waltham  Machine  Works  : 
Waltham  Automatic  Escape 

Wheel   Cutting  Machine.    315 
A  New  8-inch  Bench  Lathe.    323 
Automatic    Internal    Grind- 
ing  Machine    562 

Flat  Lapping  Machine....  504 
Clutch  Cutting  Machine.  .  .  720 
Cutter.   Turning  and   Back- 

Ing-OBf  Machine    722 

Waltham    Multiple    Spindle 
Drilling   Machine    811 

Waltham  Watch  Tool  Co.  : 
No.     Vj     Van    Norman     Du- 
plex  Milling   Machine...    477 

Ward  &  Sons,  Edgar  T.  : 
Tempered,      Polished     and 
Blued  Strip  Steel    485 

Warping  of  Wood,  Method  of 
Decreasing    245 

War.  Waste  of  and  Prepara- 
tion for 204 

Washburn.  .1.  E.  : 

Sizes  of  Working  Drawings  708 

Washers.  Machine  for  Gradu- 
ating Index.     C.  H.  Caton.    544 

Waste  of  Human  Energy.  The  089 

Watch  Defects  Discovered  by 
"Sixth  Sense"    580 

Watchmaking.  Some  Machin- 
ery and  Methods  of.  Ethan 
Vlall    833 

Water  as  a  Building  Material  780 

Water-cooled  Boring  Mill.  The 
.Adventures    of   a 355 

Water-cooling  on  the  Colburn 
Boring  Mill.   Provisions  for  715 

Water  Heater.  Rlblet  Trans- 
verse Current    893 

Water  Power.  The  Beneficial 
Effect  of  Reforestation  on.    193 

Water  Power.  The  Utilization 
in   Switzerland  of  the 524 

Waterproofed  Cotton  Mitts...    698 

Water    Wheels.   Efflclencv   of.    952 

Watson-Stillraan   Co.  : 

Reversed  Cylinder  Press.  .  .    732 
Improvements     In     Watson- 
Stillman  Hydraulic  Jacks  902 

Weaner.  J.  R.  : 

Centering     Self  -  Hardening 

Cutters    "  214 

Unique    Method    of    Finish- 
ing Cvlinders 464 

Bluing  Metals 70" 

Webb  &  llildr-th  Mfg.  Co.  : 
Quick-.Vdiustment        Pipe 
Wrench     408 

Webs  of  Crankshafts.  A  Mill- 
ing Fixture  for  the.  S.  H. 
.Sweet    707 

Welded  to  Machine  Steel 
Shanks.  Tools  with  Hlgh- 
Sneed  Steel  Cutting  Edges. 
Chas.  R.   King 213 

Welding.     James   Cran 268 

Welding  a  High-Speed  .Steel 
Cutter  to  a  Machine  Steel 
Body 703 

Welding.  A  New   System  of .  .      35 

Welding  as  a  Means  of  Re- 
pairing Cylinders.  -Vutogcn- 
ous.      Henry  Cave 591 

Welding.  .Autogenous 191 

Welding   Cast   Iron 961 


Wildiiig,    ElcciikiU    -iHS 

WiUllnn  ICiiulpimnt  lor  LIgbt 

Wuik,    AUtuK.llcUlS    '""i 

W.l.liiiB  of  Ciipp.i-  .iiiu  Stuol.    854 
W.UIliig   of   Tools.    Klectrlc.    i:tO 
WiklliiB.  Oxj-Actljlfiie   Proc- 
[•ss   of   Metul    Cutting   and 

AiiIiiKi'nous    li;ii 

Wrldlnu     to    Automobile    Ke- 
palrs.    Thf    .Vpnllcation    of 
\ul. ■Millions       llonry    Cuvf.  260 
W.lli'i-.   B.   M.  : 

I'aialli'ls  loi-  Vertical  Boi- 

ii.K  Mills    031 

W.lls  lliMs.  Co.  : 

lii'li'aslnK     Tap     and      Die 

Holder    568 

Wells.  1'.  IC.  &  Son  Co. : 

Tapping  and  Tliu-adiiiK  Ma- 

ehliie     3U3 

Wells   Tool  Trav  and  Stand 

for  Lathes 890 

Western    Machine  Tool  Wks.  : 
Western  Geared  Drive  Plain 

Kadlal   lirill    804 

Western  Uall  Su|iply  Co. : 
Pneuniatle    \ise    of    Simple 
and    lligkl   Construction.      77 
Western  Tool  &   Mlg.  Co.  : 
Champion      Conibin  a  1 1  o  n 

Tool  Holder 234 

New   Tool-Holders   made  by 
the      Western      Tool      & 

Mfg.  Co 820 

West  Haven   Mfg.  Co.  : 

Universal  Hack-Saw  Frame  232 
Westlnghouse  Electrie  &  Mfg. 
Co.  : 
An      Alternatuig      Current 

Motor  Brake    320 

Starling  Panels  for  Direct- 
Current  Motors 802 

Westlnghouse  Traction  Brake 
Co.  : 
.V    Line    of  Belt-Driven   Air 
(Compressors    for     Indus- 
trial Service    77 

Wesimaeott       Gas       Furnace 
Co.: 
Hardening    and    Annealing 

Furnace    559 

Weston.  Obituary  of  Thos.  A.  827 
West.    Reclaiming    Arid    Reg- 
ions in  the 778 

West  Tire  Setter  Co.  : 

"Rochester"     Helve     Ham- 
mer        4SG 

Wharton,  Joseph,  Obituary  of  569 
Wheel   for  the  Automobile,  A 

^^pring    868 

Wheels.  Efflciencv  of  Water.  .    952 
Wheels  Without  Flanges,  Pro- 
posed Car 276 

Wheeler.   E.   S.  : 

A  Drilling  Kink 54 

Gas-Enginc  Valves l.'?o 

Wheilock.   Lovejoy  &  Co. : 
.V    Modern    Steel-Hardening 

Plant   187 

Whistles    and    Steam    Sirens, 

Table  of  Steam 548 

Whiteomb-Blaisdell  Mch.  Tool 
Co. : 
Single    Speed    Pulley    Gear- 
Driven  Lathe   383 

White    Lead    and    Tallow    of 
Even     Consistency     at    AH 

Temperatures  65 

\\Tilte-Souther     Endu  ranee 

Testing  Machine 473 

White  Star  Liners,  Construc- 
tion of  New 192 


Whitman  .«;  Barnes  .Mfg.  Co.: 
.Sorka    TttoGr.Mivid    High- 
Speed     Twist     Drill     and 

Cliuck   720 

Whitney  Mfg.  Co.  : 

High-Speed     Universal     .\t- 
taeluuent      for      Whitney 

.Milling  .Machine    393 

WliUnev      Pi.llslilng      .lack, 

Ulgh'Frame 228 

Whittier.  C.  It,  : 

.\ppro.\iuiate    I'lirniulas    for 
Sizes      of      Beams      and 

Girders    831 

Formulas  for  Crane  Beams 

and  Girders 86S 

Wilkes.  F,  C.   Douglas  : 

Handv  Pencil  Pointer 547 

Willev  Electrically     Driven 

Grinders.  Two 396 

Willev  Mch.  Co.  : 

Portable      Electric      Breast 

Drill    232 

Wiiley      Portable     Electric 

Grinder- 479 

Portable     Electric     Breast 

Drill    988 

Williams,  Brown  &  Earle  : 
Williams,    Brown    &    Earle 

Blueprint  Drying  Frame,  319 
.\   Direct    Process  for  Copy- 
ing Blue-prints   321 

liapld      Blue-Printing     Ma- 
chine        988 

Williams.  R.   F.  : 

For     Holding     Leather     on 
Iron     Pulleys    for    Band 

Saws    97:; 

Williams.   White  &  Co.  : 

Slay-liolt  Breaker 478 

Williamson  Vise  Co.  : 

Tilting  Drill  Press  Table..  .    233 
Wllson-Manelen  Co. : 

A   Thermo-Electric   Pyrom- 
eter        321 

Whichestor.  .Tohn  F.  : 

Fixture   for   Reaming   Con- 
nectlng-Rod  Bearings ....   881 
Wind    Power.     Electric    Gen- 
erating    Equipment     Oper- 
ated bv   987 

Winding  Springs.     Sirius 625 

Winding  Springs  with  Initial 

Tension.     Ethan  Viall 462 

Windmills.     The    Passing    of 

the    649 

Windsor  .Machine  Co. : 

Examples       of      its      Shop 

Practice   175 

Wing  Nuts.   A   Wrench  for...    115 
Winmac : 

Draftsman's     Grad  u  a  t  e  d 

Curve    382 

.attaching      Ink      Rag      to 

Drawing  Board 468 

Wire     Belt      Lacing     Device. 

Mumford 905 

Wire-Bending     Tool.     Simple. 

G.  P.   Campbell 294 

Wire  Cutter.  An  Automatic.    32(i 
Wire  Forming  Machine.  Baird 

Four-Slide  Automatic    G4S 

Wire.  Method  of  Insulating.  .    26n 
Wire    Rope    and     Wet     Sand. 
Sawing  Two  Buildings 

Apart  by    205 

Wire  Ropes.    Stresses  in.  Due 

to  Bending   451 

Wire.  Use  of  Bare  .\luminum   446 
Wireless  Messages.  Long  Dis- 
tance Transmission  of 44(; 


Wireleiis  Telegraph  Station, 
Erection  of  New  Wasblng- 
ton   888 

Wireless  Telegraph  .Station, 
First  I'ouiimrelal    440 

Wireless  Telegraphic  C'om- 
munlcatlou  with  Balloons, 
Su( ssfui    300 

Wireless  Telegraphy,  Chinese 
Improved  .Methu<l  of 34 

Wireless  Tt'legraphy.  New 
Feat  In 700 

Wireless  Telegraphy  Over 
Land    .s.-i4 

Wireless  Telegraphy  Station 
to  be  Used  In  (connection 
with  the  Ellfel  Tower 115 

Wireless  'I'eli  phony.  Experi- 
ments to  Test  DeForest 
System  of  300 

Wireless  Telephony,  Satisfac- 
tory Results  Obtained  with.    1,'SIP 

Wires,  Soldering  Paste  for 
Copper.     William  Davis.  ...    97:i 

Wltteman  Co.,  A.  P.  : 

The  Manufacture  of  Crank- 
Shafts   873 

Wizard  Quick-Change  Drill- 
Chuck  and  Collet.  McCros- 
kev  Reamer  t^o 314 

Wizard  (JuickChange  Drill- 
Chuck    and    Collet. 314 

Wolfe,  J.  L.  : 
Test  Indicator   987 

Woman  .Machine  Shop  Pho- 
tographer.  .1.  .\.  Maclntyre.  710 

Women  Siud'-nts  at  Engi- 
neering Colleges   7St> 

Women,  Technical  Schools  In 
Prussia  opened  to 11K 

Wood  Conduit.  Good  Wearing 
Qualities  of  Creosoted 114 

Wood.  E.  H.  : 

(iranhieal  Determhiation  of 
tl>e     Cross-Roil     Curve..    134 

Wood.    .Mi-thod   of   Decreasing         • 
Warping    of    245 

Wood  Most  Satisfactory.  Rail- 
road Ties  of    Treated 34 

Wood,  Otis  I'ddv.  Obituary  of  500 

Wood.  Polishing,  E,  W. 
Norton    973 

Wood  Seasoning 245 

Wood  Turret  Mch.  Co. : 
Improvements  in  the  Tilted 
Turrit  Screw  Machine. ,  ,    S04 

Wood.  Wm.  H.  : 

S.'iO-Ton  Flanging  Press. ..  .    40.'> 
Sectional  Flanging  Press. . .   567 

Woods.  Tensile  Strength  of 
.\ustralii i    61.". 

Worcester    Polyti^chnic    Insti- 
tute, Washburn  Shops  of 
the: 
Motor-Driven    Speed    Lathe  723 

Work  from  Bottom  to  Top.  .  .      So 

Work.  Truing  Rough.    Charles       . 
E.  Burns 54 J 

Wnrkinff  I  ►rawing.  Sizes  of. 
Williom  I..  Breath 50ii 

Working  Drnwings.  Size  of. 
Ralph  W.  Davis 884 

Working  Inawings.  Sizes  of. 
.T.  E.   Wnsblium 708 

World's  Kxpiisition  in  Cele- 
bration of  the  Landing  of 
tbc>  Pil<:rims   •  8."i2 

Worm.  -\  Ball  Bearing 862 

Worm  and  Gear.  The  Hindley. 
.John  Edgar 24:! 

Worni-Gears,  Special  Hob  for. 
Francis  P.  Havens 378 


Worm-Wheei  Hobbing  Ma- 
chine.     Figuring      Gearing 

for   88«( 

Wiirm  Whi-el    Segment)-.    Cut- 
ting   Worms  and  Uobblng. .    286 
Worms    and    Hobbing    Worm- 

Wheel     SegMlillts.    Cutting.    -89 
Wncks     on      Bridges.      Auto- 

niatle  Signals  t.i  Pnvent..    .'j26 
Wri-neb,     .Vdju»ial)le     Square- 
Jawed  and  Pli).' 660 

Wrt-ncb     and      Drill,      .V.lson 

Conihln<-d  Ratcbi-i    73 j 

Wr.nch,  "Cisco"  Plp» 822 

Wrench.  Cn-seent  Adjustable.    403 
Wrench.       'Duquette"      'I'wo- 

Wov   Pipe    727 

Wrench  for  Wing  Nuts,  A...    115 

Wrench.    "Perfection"   868 

Wr.-neh.  Oulck-Actlng  Monkey  822 
Wrench,    i.iiilck-.VdJust  m  e  n  t 

Pipe 408 

Wnncli.  Revolving 551' 

Wrench.   Scbroeder  Hatchet .  .    4<»« 

Wrench,  ■r..',;gli-.Grip"   80" 

Wrench  with  Separate  Han- 
dles        822 

Wrench.  Wright  Quick-Ad- 
justing        719 

Wrench,   Yenico  Oulck-Acting,  313 
Wrenches,     The     Making      of 

Spanner   349 

Wright  Aeroplane.  The  Manu- 
facture of  the 927 

Wright.   Carroll   D„  Obituary 

of 569 

Wright,  -N'ewton  : 

To    Determine   Size   of  Gas 
and  Oil  Engine  Cvllnders  427 
Wright   Wrench   Co.  : 

Quick-Adjusting    Wrench,.   719 
Wright's   .\eroptane  Accident. 

Orvllle    192 

Writing  Cam.     .\.  E.  Schnlz. .    132 
Wroughr      Iron      Plfie.     Some 

Uses  for.     H.  J.  P.aehmanu.   291 
Wyekoff.  Church  &  Partridge. 
The     Manufactur.-     of     tile 
Herrlng-Curtiss     .Xeroplane 
by 988 

Yemco  Quick-Acting  Wrench.   313 
I'oder.  Howard  D. : 

Spots  on  Blueprints 973 

York  Electric  &  Machine  Co.  : 
Yemco     Quick-. Vcting 

Wrench     313 

Yost  Mfg.  Co..  G.  M.  : 

Yost    (Juick-Acting    Manual 

Training  Vise    48« 

The  Universal  Wootlwork- 
ers'    and    Patternmakers' 

Vise    567 

Yomig.   Edward    F.    C..    Oblt- 

uarv  of   570 

Young,  W.  C.  Obituary  of.  .  .    -569 

Zalinski.   Major  Edwin  L.  G.. 

Obituary  of O.'iO 

Zeppelin's  Last  Record — The 
De  Bausset  Vacuum  .Mr- 
ship    S69 

Zlegler.  Y.  : 

Simple  hut  EfBclent  Mill- 
ing   Fixture    207 

Zinc    Paint    for    Oil     Wells. 

FHectro 35 

Zulinke.  Peter : 

Pressure  Compensating  De- 
vice for  Automatic  Ma- 
chine   ■ 965 
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I.-LOCK   NUTS   USED   IN    ENGINEERING   PRACTICE. 


Compiled  by  R.  B.  Little. 


II.-LOCK   NUTS   USED   IN   ENGINEERING   PRACTICE. 
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DESIGN  AND  CONSTRUCTION  OF  METAL  WORKING  SHOPS*— 1. 


A' 


W.  p.  Sargent.J 


PERIOD  of  general 
depression  may 
not  seem  timely 
for  projects  involving 
the  expenditure  of  large 
sums,  but,  obviously, 
thorough  study  and  dis- 
cussion of  tentative  plans 
can  be  the  better  made 
during  dull  times,  as  the 
efforts  of  all  concerned 
are  not  directed  towards 
the  crowding  of  produc- 
tion. 

The  great  advantages 
in  having  new  shops 
ready,  or,  perhaps,  one 
may  better  say,  the  dis- 
advantages of  insufficient  space  when  a  rush  in  business 
comes  on,  are  well  known.  If  the  fact  were  better  appre- 
ciated that  a  saving  equal  to  thirty  per  cent  of  the  amount 
expended  may  easily  be  made  by  building  during  a  time  of 
depression  rather  than  during  a  period  of  inflation,  many 
corporations  would  not,  as  may  now  be  seen  on  every  hand, 
have  their  new  shops  ready  for  occupancy  at  the  termination 
rather  than  at  the  beginning  of  a  prosperous  period. 

Irrespective,  however,  of  the  time  when  extensive  improve- 
luente  are  to  be  made  by  a  growing  concern,  the  problems 
arising  are  involved  and  seemingly  numberless.  Few  but 
they  who  have  had  to  meet  these  problems  can  appreciate 
the  paucity  of  general  precedents  that  are  available  in  the 
planning  and  carrying  out  of  extensive  improvements,  espe- 
cially under  the  severe  condition  that  but  slight  interference 
with  production  is  permissible. 

Scope  of  Articles. 
From  the  premise  that  the  desired  benefits  from  extensions 
must  be  secured  at  a  reasonably  low  cost,  as  quickly  as  the 
need  demands  and  conditions  permit,  and  without  restricting 
production,  the  author  proposes  to  discuss  in  the  following 
articles  the  subject  of  industrial  plant  extension  as  applied 
to  metal  working  industries,  from  the  time  when  exten- 
sions are  tentatively  considered  to  the  time  of  occupancy. 
Data  will  be  given  enabling  the  plant  engineer  to  proceed 
steadily  and  rapidly,  and  also  giving  his  employers  infor- 
mation by  which  his  efforts  may  be  intelligently  checked. 
Presumably  many  of  the  propositions  advanced  will  meet  with 
a  variance  of  ideas,  but  wherever  positive  positions  are  taken, 
the  author  will  endeavor  to  give  sufficient  reasons  therefor. 

Main  Periods  of  Construction. 

The  time  necessary  for  the  planning  of  an  extensive  series 
of  improvements,  and  for  the  execution  of  these  plans,  may 
be  divided  into  four  main  periods  which  will  be  styled,  the 
inceptive,  the  formative,  the  progressive,  and  the  conclusive 
period,  respectively. 

The  Inceptive  Period. — The  inceptive  period  covers  the 
time  of  compiling  the  necessary  data  and  the  study  of  the 
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best  examples  of  recently  constructed  plants.  This  study  will 
reveal  to  the  mind  the  comparative  advantages  of  different 
arrangements  and  of  various  types  of  buildings.  During  this 
period  one's  mind  will  be  forming  various  schemes,  even 
though  sub-consclouBly. 

The  Formative  Period.— During  this,  the  mental  structures 
assume  more  and  more  tangible  and  definite  forms  as  the 
tentative  planning,  revising,  the  definite  planning,  and  the 
securing  of  prices  are  taken  up. 

The  Progressive  Period.— During  this  period  the  contract- 
ing, constructing,  and  moving  are  carried  on. 

T?ie  Conclusive  Period.— When  the  new  shops  are  partly 
operative,  the  inevitable  gaps  in  the  general  scheme  are 
filled,  and  summations  and  comparisons  of  costs  are  made. 

The  chart.  Fig.  1,  is  prepared  to  show  more  clearly  the 
relation  of  the  various  periods  and  sub-periods,  and  also  to 
show  approximately  the  duration  of  the  periods,  assuming 
that  a  total  of  twenty  months  should  cover  the  work  from 
the  commencement  of  the  tentative  planning  to  the  comple- 
tion of  the  work.  Before  going  into  the  detailed  discussion 
however,  the  author  will  advance  the  following  general  pro- 
positions. 

General  Considerations. 

Engineering  the  construction  of  a  series  of  extensive  indus- 
trial improvements  is  decidedly  a  one-man  job  as  regards  con- 
trol. This  statement  holds  good  whether  the  engineering  is 
done  by  one  of  the  many  firms  or  individuals  making  a 
specialty  of  industrial  plants,  or  by  a  temporary  organiza- 
tion drawn  from  the  staff  of  the  owners  themselves.  The 
engineer  who  is  to  successfully  carry  through  to  completion 
a  large  project  of  this  kind  should  he  a  high-class  man.  and, 
consequently,  well  paid.  Generally,  an  engineer  from  outside 
is  to  he  recommended,  as  his  work  will  meet  with  less  ob- 
struction. "A  prophet  is  never  without  honor  save  in  his 
own  country"  is  peculiarly  applicable  to  this  class  of  en- 
gineering. One  can  be  too  conciliatory  in  trying  to  pre- 
vent friction.  This  idea  of  the  author's  results  from  a  recent 
experience  with  the  vacillating  nature  of  a  few  individuals 
backed  by  a  general,  narrow,  insular  Indisposition  to  move 
from  the  beaten  track  and  to  accept  the  benefits  of  more 
efficient  facilities  of  proven  merit. 

The  duties  of  the  engineer-in-charge  carry  a  great  respon- 
sibility and  demand  a  rare  combination  of  abilities.  Given 
that  the  engineer  is  to  have  undisputed  charge  of  the  work 
(of  course,  subject  to  his  employers'  approval),  and  Is 
to  be  the  sole  intermediary  between  his  principals  and  the 
contractors,  he  should  possess  to  a  high  degree  honesty,  dis- 
cretion, tact,  and  the  ability  to  observe  closely,  to  analyze 
well,  and  to  think  honestly  and  methodically.  He  should 
possess  executive  and  originative  capabilities,  combined  with 
good  common  sense.  He  should  have  the  temperament  and 
stamina  to  withstand  intensive  and  tenacious  application. 
He  must  not  be  afraid  to  say  "I  do  not  know,"  hut  he  should 
know  the  next  time,  would  he  secure  and  retain  the  respect 
and  confidence  of  his  associates  and  subordinates. 

The  efficiency  of  an  industrial  plant  is  not  primarily  depen- 
dent upon  the  buildings,  but  is  mainly  dependent  upon  the 
personnel,  the  equipment,  the  facilities  for  handling  the  mate- 
rials and  the  product,  and  the  arrangement  of  space.  The 
buildings  proper  only  affect  the  efficiency  inasmuch  as  they 
do  or  do  not  provide  good  light,  good  air,  sufficient  head- 
room, and  a  reasonable  degree  of  comfort  for  the  workmen 
Therefore,  the  nature  of  the  covering  for  the  space  is  sec- 
ondary, and  is  determinable  by  the  three  main  considerations 
of  utility,  cost,  and  reasonable  architectural  effect.  No  one 
type  of  buildings,  whether  mill  construction,  iron  covered, 
brick  and   steel,   or  reinforced   concrete  will  meet  all   condl- 
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tions.  We  will  later  take  up  the  comparison  of  various  types 
of  buihlings.  and  the  conditions  for  whiih  each  is  best 
adapted. 

Successful  large  plants  are  not  of  mushroom  growth,  but 
have  grown  building  by  building  from  a  single  small  shop. 
Seldom  have  additions  been  made  with  any  thought  aside 
from  that  of  providing  for  the  existing  need.  Consequently, 
many  larse  plants  are  a  compact,  irregular  collection  of 
buildings,  sometimes  separated  by  streets,  tracks  or  water 
courses.  However,  the  floor  space  occupied  by  various 
branches  of  work,  and  the  number  of  men  and  power  con- 
sumption for  various  units  of  space,  form  the  logical  working 
basis  either  for  designing  a  new  plant  on  ample  ground  space, 
or  for  alteration  and  the  providing  of  additional  facilities  on 
whatever  ground  is  available  contiguous  to  existing  buildings. 
Of  course,  the  space /)('/•  ??!aH  in  some  of  the  departments  may 
be  too  little  for  efficient  production,  and  care  should  be  taken 
to  make  allowance  for  this  factor. 

The  labor  supply  may  weigh  lieavier  than  all  other  fac- 
tors in  determining  the  justifiable  limits  of  extension.  In 
one  instance  of  a  city  of  30,000  inhabitants,  metal  working 
Industries  have  enlarged  in  recent  years  to  the  extent  that 
an  employer  of  1,100  men  stated  his  belief  that  1,500  men 
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Fig.  1.    Relation  of  Different  Stages  of  Shop  Construction  "Work. 

would  be  the  maximum  he  could  gather  in  his  shops  in  years 
to  come  without  resorting  to  colonization.  This  belief  came 
from  the  knowledge  of  the  fluctuating  demand  for  the  prod- 
uct, the  few  apprentices  taken  on  from  year  to  year,  and  the 
scarcity  of  houses  rentable  at  a  low  figure.  The  doubling  in 
size  of  this  plant  would  be  a  precarious  proposition  compared 
with  the  same  increase  in  Philadelphia,  for  instance,  where 
the  general  manager  of  a  large  metal  working  firm  stated 
that  he  had  increased  his  force  18  per  cent  in  two  months, 
or  in  Milwaukee,  where  one  concern  increased  its  force 
1.200  men  in  eight  months.  Both  above  instances  were  with 
business  at  its  best. 

The  sectional  bookcase  idea  as  applied  to  the  laying  out  of 
new  plants  meets  all  the  requirements  of  departmental  bal- 
ance and  of  future  extension,  the  various  departments  cor 
responding  to  the  sections,  and  a  group  of  departments  mak- 
ing up  a  unit.  The  West  Allis  Plant,  of  the  Allis-Chalmers 
Co.  in  Milwaukee,  exemplifies  this  idea.  The  first  buildings 
were  designed   for  large  engine   work,   while   the   recent   ad- 


ditions were  designed  for  both  large  and  small  work  of  an 
entirely  different  nature.  Tlie  new  buildings  were  slightly 
modified  in  type,  yet  they  merge  into  the  general  scheme  as 
naturally  as  rain  into  a  river.  Of  course,  old  plants  can 
not  be  changed  to  conform  with  this  ideal;  still,  much  can  be 
done  to  give  the  product  an  economical  routine  through  the 
\vorks,  and  to  arrange  the  departments  so  that  future  exten- 
sions could  be  made  in  conformity  with  a  predetermined  plan. 
Time  may  be  profitably  devoted  to  the  critical  study  of  recent 
plants.  First  study  the  main  features  of  large  plants  from 
articles  in  various  technical  papers;  these  articles  are  gen- 
erally written  by  men  having  a  thorough  understanding  of 
the  fundamental  reasons  for  existing  conditions.  Generally, 
in  visiting,  one  can  only  glance  over  the  thousand  and  one 
features,  and  the  information  obtained  Is  merely  confirma- 
tive or  disputative  of  predetermined  conclusions. 

Tentative  plans  should  be  comprehensive  and  flexible. 
Several  solutions  should  develop  from  a  thorough  study  of 
the  problem,  but  each  one  of  these  various  plans  should  be 
complete,  comprising  every  item  of  work,  and  each  item  with 
nn  approximate  estimate  of  cost.  Approximate  estimates  based 
on  square  foot  and  cubic  foot  figures  for  cost  of  buildings, 
added  to  estimates  on  every  item  that  can  be  thought  of,  will 
be,  in  total,  close  to  actual  costs  even  though  some  particular 
items  may  be  within  broad  limits.  The  estimate  of  the  total 
cost  of  a  given  project  should  never  be  decreased  merely  be- 
cause some  items  may  be  excessive,  for  the  reason  that  sub- 
sequent changes  are  more  apt  to  increase  the  cost  rather  than 
to  decrease  it.  The  engineer  will  make  a  great  mistake  if, 
when  the  plans  are  decided  upon  and  revised,  he  assents  to 
the  cutting  of  an  estimate  piece-meal,  coupled  w-ith  the  ex- 
pectation that  the  same  definite  quality  and  quantity  of 
work  Is  to  be  done.  The  "powers  that  be,"  in  considering 
the  tentative  plans,  will  look  at  them  from  a  business,  rather 
than  from  an  engineering,  standpoint,  and  all  statements 
must  be  well  substantiated  in  order  to  secure  an  appropria- 
tion equal  to  the  estimate.  It  is  probable  that  from  the 
several  tentative  schemes  a  definite  general  plan  can  be 
worked  out,  meeting  all  requirements  and  carrying  the  ap- 
proval of  the  owners  of  the  plant. 

After  the  general  plan  is  decided  upon,  the  definite  in- 
structions and  detailing  should  be  rushed  hard  if  the  ex- 
tensions are  needed  quickly,  as  it  is  economy  to  spend  a 
couple  of  thousand  dollars  (on  a  large  proposition)  in  cor- 
recting minor  errors,  if,  by  so  doing,  the  plant  may  be  in 
operation  a  month  or  two  sooner.  This  latter  statement 
should  not  be  construed  as  advocating  careless  design,  but 
the  author  does  not  believe  in  spending  an  excessive  amount 
of  valuable  time  altering  and  checking  drawings  where  the 
monetary  factor  is  small. 

After  a  resume  of  the  items  of  data  required  and  their 
bearing  on  various  problems,  an  epitome  of  the  leading 
features  of  recent  plants  will  be  given.  The  planning  and 
construction  of  a  large  plant  will  then  be  taken  up  in  detail. 

Data  Required  for  Planning  Shops. 

The  following  items  of  data  have  been  found  either  a 
necessity  or  a  convenience  in  planning  alterations  and  in 
laying  out  new  plants.  In  the  first  place,  an  engineer's  plat 
of  all  the  space  within  the  property  bounds  is  required 
This  plat  should  preferably  be  made  by  the  city  engineer's 
staff,  or  by  a  firm  of  civil  engineers  which  can  be  held  re- 
sponsible for  the  accuracy  of  the  work  done,  and  which  also 
is  in  touch  with  the  city  engineer's  records  and  can  derive 
exact  information  from  deeds  and  records.  The  scale  of  the 
plat  should  be  1/32  inch  to  a  foot,  or  some  multiple  of  1/32 
inch.  Many  civil  engineers  will  object  to  this  requirement, 
as  it  necessitates  a  departure  from  their  usual  units  of 
measurement,  but  their  unit  of  a  tenth  of  a  foot  is  not 
adapted  for  construction  work.  If  the  total  space  cannot  be 
covered  by  one  sheet,  approximately  36  x  •fS  inches,  the  plat 
should  be  made  in  sections.  If  made  in  sections,  a  street 
line  or  a  witness  line,  not  cutting  any  buildings,  should  be 
made  the  division  line  between  the  sections.  For  desk  use, 
a  photograph  of  the  entire  plat  should  be  made,  as  it  enables 
one  to  have  all  leading  features  and  dimensions  of  a  piece 
of  property  in  a  very  convenient  form  for  study. 
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The  plat  should  show:  1.  The  owner's  property  limits.  2.  The 
adjacent  property  limits  and  ownere.  3.  The  block  outlines 
of  all  buildings,  and  dimensions  of  the  buildings  outside  of 
pilasters.  4.  Accurate  tape  measurements  between  the  vari- 
ous buildings  and  at  all  iritical  points.  5.  Leading  dimen- 
sions should  all  be  referred  to  two  base  lines  at  right  angles, 
one  of  these  base  lines  paralleling  the  general  trend  of  build- 
ings. 6.  Tracks  should  be  shown  with  dimensions  to  nearest 
rail.  7.  All  municipal  underground  worlc  in  streets,  such  as 
sewers,  water-pipes,  gas-pipes,  conduits,  manholes,  etc.,  should 
be  shown  in  location,  and  their  depths  below  the  surface 
noted.  8.  Grades  or  levels  of  floors,  tracks,  pits,  streets,  sur- 
faces and  betls  of  streams  or  ponds  should  be  indicated.  In 
a  word,  this  plat  shouhl  be  suffiiiently  accurate  to  allow  of 
larger  scale  drawings  being  made  from  it  without  prohibitive 
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Pifif.  2.    Method  of  Recording  Photographs  on  Plat. 

errors.  Obviously,  this  plat  is  of  most  value  in  planning 
additions,  as  extensions  can  then  be  made  without  fear  of 
encroaching  on  adjoining  property;  still  It  furnishes  an  ac- 
curate basis  for  comparison  when  designing  a  new  plant. 

A  tracing  should  be  made  from  this  plat,  and  all  under- 
ground pipes,  sewers  and  also  trackage  on  the  owner's  prop- 
erty should  be  added  to  the  municipal  underground  work 
already  laid  out.  Depths  and  location  of  these  pipes  can  be 
obtained  first  from  such  drawings  as  may  be  available,  and 
second  by  checking  these  drawings  by  boring  with  a  2-inch 
auger  having  an  adjustable  handle. 

Space  Data  Required. 

In  making  up  details  of  space  used  for  various  purposes, 
it  is  better  to  have  areas  inclusive  of  walls,  partitions  and 
pilasters,  so  that  the  details  may  be  totaled  and  checked 
against  the  gross  area  as  obtained  from  the  engineer's  plat. 
The  various  divisions  and  sub-divisions  of  space  required  foi- 
the  determination  of  the  total  occupied  space  for  the  exten- 
sions are  indicated  in  the  following  lists.  The  number  of 
square  feet  of  floor  space,  and  the  number  of  men  for  each 
division  must  be  ascertained,  and  from  these  figures  may  be 
obtained  the  number  of  square  feet  per  man  and  the  per- 
centages of  area  of  divisions  compared  with  the  space  taken 
for  machining. 

Machine  Sliop.  —  Machining  —  Assembling  — ■  Tool-making 
■ — Tool  storage — Shop  stores — Work  in  progress — Storage — 
■VN'ashrooms — Closets — Shop  offices. 

Finished  Woi'k  Storage. 

Shipping. 

Smith  Shop. — Steam  hammers — Forges  and  anvils — Bull- 
dozers and  furnaces — Case-hardening — Iron  storage  inside — 
Iron  storage   outside — Coal   storage — Washrooms — Offices. 

Foundry. — Molding  under  20-ton  or  larger  cranes;  under 
10-ton  cranes;  under  5-  and  3-ton  cranes;  under  1-ton  cranes — - 
Bench  molding  —  Machine  molding  —  Core-making — -Large 
cores  made  under  cranes  or  baked  on  trucks — Small  cores 
baked  in  portable  ovens — Cleaning,  under  20-ton  cranes;  un- 
der small  cranes — Pickling  tanks — Sand  blast — Charging 
floors — Cupola      floors — Sand      mixing — Sand      storage — Coke 


btorage  —  Supply     storage  —  WasliroomB  —  ClOBetB  —  Foundry 
office — Flask  storage — Pig-iron  Btorage — Casting  storage. 

/{/•(MS  Foundry. — Molding — Core-making — Furnaces — Clean- 
ing— Flask  storage — Supplies. 

Hteel  Foundry. —  .Molding  —  Core-making  —  Converters  — 
(Cupola  room — Charging  floor — Annealing — Cleaning  —  Sup- 
plies. 

Pattern  Making. — Pattern  lumber  Btorage — Dry  kiln. 

Carpenter  Shop. — Lumber  Btorage. 

Power  Plant. — Boiler  room — Engine  room — Pump  room — 
Pipe  shop — Electrical  stores — Coal  Btorage. 

Main  Ofpce  Building. — Offices — Drawing-rooms — Vaults. 

Total  Floor  Space. — Ground  floor — Galleries. 

Total  Yard  Space. 

Total  Ground  Space. 

Heights   and    spans   of   crane    tracks    affect    somewhat    the 
arrangement  of  space,  but  this  will  be  considered  later. 
Methods  of  Keeplngr  Data. 

In  order  to  have  the  data  of  existing  plants  in  shape  for 
pocket  or  desk  use,  the  following  sizes  of  sheets  will  be  found 
convenient.  For  tabulated  and  other  data  for  pocket  use, 
Morden's  loose-leaf  book  No.  6 — pages  4  x  7'/i  inches — is 
suitable.  Write  with  fountain  pen  ink  on  one  side  of  the 
sheet.  Many  engineers  of  the  author's  acquaintance  use 
books  of  this  size,  and,  as  the  pages  blue-print  nicely,  there 
is  a  possibility  of  an  interchange  library  of  data. 

For  desk  use  only,  employ  a  loose  leaf  book  9x12  inches. 
This  size  enables  one  to  bring  together  drawings  9x12 
inches,  photographs  S  x  10  inches  mounted  on  muslin,  and 
typewritten  correspondence  on  standard  S'^x  11-inch  letter 
sheets. 

For  drawings,  sizes  in  multiples  of  9x12  inches  are  used, 
as  most  reference  drawings  of  details  are  of  sufficiently  large 
scale  when  drawn  on  12  x  18-inch  sheets,  and  this  size  sheet 
can  be  placed  in  a  desk  drawer. 

For  indexing  photographs,  use  the  extremely  simple  method 
of  placing  an  arrow  on  an  S  x  10-inch  photograph  of  the  en- 
gineer's plat,  indicating  the  position  and  direction  of  camera 


Fig.  3.    Photograph  Marlced  to  correspond  with  Number  on  Plat. 

when  the  photographs  were  taken,  and  put  the  distinguish- 
ing number  of  the  negative  close  by  the  arrow.  See  Figs. 
2  and  3. 

Photograph  Data  Required. 
The  photographs  required  are:  photograph  of  engineer's 
plat,  interiors  and  exteriors  of  buildings,  yard  space,  vacant 
space,  trackage,  prospective  sites,  and  photographs  taken 
during  construction.  These  latter  are  invaluable  in  many 
respects.  Without  leaving  his  desk,  the  engineer  can  study 
and  plan  unhampered  by  the  numerous  questions  asked  in 
the  field  whenever  he  is  in  sight.  The  photographs  will  often 
give  bits  of  information,  or  verify  some  little  point  that  it 
would  take  a  fifteen  minutes  walk  to  investigate  on  the 
ground.  An  engineering  salesman  can  often  be  given  a  gen- 
eral idea  of  what  is  wanted  before  he  is  taken  on  the 
ground,  making  his  mental  impression  doubly  strong,  and 
therefore  securing  his  attention  on  even  small  matters 
Photographs  are  also  incontrovertible  evidence,  many  times, 
when  differences  arise  and  claims  are  made  by  contractors. 
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Drawingrs  of  Existing:  Plant. 
Drawings  of  existing  plant  should  preferably  be  made  on 
sheets  12  x  18  inches.  Simple  elevations  and  sections  of 
various  buildings,  showing  door,  window,  and  sUylight  spaces, 
crane  tracks  and  galleries,  together  with  plans  supplemented 
by  photographs  of  interior  views  showing  walls,  columns, 
partitions,  etc.,  furnish  a  reference  basis  for  problems  of 
lighting,  heating  and  headroom.  Plans  of  wiring  for  cranes, 
power  and  lighting,  and  piping  for  steam,  water,  gas,  and  air, 
furnish  data  for  definite  conditions  that  hand-books  could 
not  begin  to  supply.  Plans  of  shafting  giving  sizes,  length 
of  sections,  location  of  hangers,  used  and  unused  sections, 
etc.,  will  save  their  cost  many  times  over. 

Production  Data. 
The  production  of  various  departments  per  unit  of  space, 
per  man,  and   in  total,  will  often  times  show  where  depart- 
ments are  lame  and  what  variations  are  necessary  in  estab- 

TABLE  I.    SPACE.    PLANT  NO.  3,  ALLIS-CHALMERS  CO. 
Data  £rom  old  shops. 


Floor  Space, 
Department.                square  feet. 

No  of 
Men. 

Sq.  Feet 
per  Man. 

Ratio. 

Machine  Shop 

Erecting  Shop 

376,484  ) 
43,435   f 

142,984 

38i643 
11,830 

966 

'607 

'"80 
65 

331 

235 

358 

183 

(  100 
■     15.8 

53 

Sand  Floor        

Pattern  Shop 

10.4 

4.4 

Manufacturing  Space 

503,366 

1718 

Average 
393 

Pattern  Store 

Engine  Room 

83,870 

175 

330 

39.7 

OfiBce  Building 

40,170  ■ 

14.6 

636,406 

1893 

Average 
330 

TABLE  U.    SPACE.    ONE  COMPLETE  UNIT  FOB  555  MEN. 


One-unit. 

Space, 
square  feet. 

No.  of 
Men. 

Square  Feet 
per  Man. 

Mafihine  SliOD     

1 

331 

"Rrpctiner            

V     116,000 

41,000 
10,400 

175 
39 

235 

Pat.t.prn  ShOD          

358 

167,400                 555 

Average 
303 

generally  are  carrying  an  overhead  expense  that  can  be  mate- 
rially reduced  when  the  business  is  established  in  a  new  plant. 
This  reduction  of  overhead  expense  Is  often  the  principal  fac- 
tor in  increasing  the  productive  efficiency  of  a  new  plant, 
as  the  production  per  producer  is  high,  correlative  to 
the  fact  that  the  overgrown  plant  has  been,  generally,  suc- 
cessful. 

The  problems  in  reducing  expenses  are  generally  of  two 
classes,  first,  to  lessen  manual  labor,  and,  second,  to  increase 
the  efficiency  of  apparatus  used  in  work  chargeable  to  ex- 
pense accounts.  The  importance  of  knowing  these  costs  is 
shown  by  the  following  data  from  a  plant  employing  1,000 
men:  The  cost  of  handling  pig  iron  per  ton  is  23  cents;  coke. 
42  cents;  sand,  40  cents;  coal,  10  cents;  and  bar  steel  and  bil- 
lets, 90  cents.  The  total  for  these  five  items  per  year  amounts 
to  over  $7,000,  and  a  saving  of  50  per  cent  can  be  made  by  in- 
stalling efficient  apparatus  in  a  new  plant.  As  many  con- 
servative managers  believe  that  a  saving  of  laborer's  wages 

TABLE  III.    SPACE.    PLANT  NO.  8.  ALLIB-CHALMEBS  CO. 
Data  from  new  shops  as  built. 


lishing  unit  space  figures.  The  nature  and  value  of  the  vari- 
ous classes  of  product  in  relation  to  the  space  occupied  should 
be  considered,  as  the  project  of  extension  may  be  expected  to 
increase  the  production  of  various  classes  of  machines  by 
different  percentages.  For  instance,  a  plant  building  a  varied 
line  of  tools  will  want  to  perfect  and  increase  the  production 
of  the  class  for  which  there  is  the  greatest  demand,  and  in 
which  there  is  the  greatest  profit.  Production  data  are,  natur- 
ally, confidential,  and  should  not  be  kept  with  other  data  that 
may  be  accessible  to  the  construction  engineer's  assistants. 
The  average  number  of  labor  hours  of  each  class  of  workmen 
per  machine,  the  number  of  hours  worked  per  day,  the  num- 
ber of  square  feet  of  floor  space  per  man.  and  the  number  of 
machines  to  be  built,  will  afford  data  for  the  planning  of  im- 
provements, if  the  problem  is  stated  from  a  production  basis 
rather  than  as  a  percentage  increase  of  men  and  space.  Di- 
mensions and  weights  of  the  largest  and  heaviest  pieces  pro- 
duced help  to  determine  the  capacity  and  headroom  neces- 
sary. Maximum  heights  and  widths  of  loaded  flat  cars  that 
will  be  accepted  by  the  railroads  will  give  the  minimum 
height  of  lintels  of  doorways  through  which  the  largest 
pieces  are  shipped. 

Expense  Data. 

The  costs  of  handling  materials,  and  other  expense  items, 
should  be  carefully  collected,  as  successful  overgrown  plants 


Department. 

Floor  Space, 
square  feet. 

Ratio. 

Block  Space, 
Dimensions. 

Machine  Shop 

Erecting  Shop 

Shinpinfi: 

189,750 

40,7.53 
21.508 
133,388 
8,490 
31,000 
50,150 

100 
21.5 

11.5 
65 

4.5 
16.5 
26.5 

two  {51^^^!?}  each 

566  X    72 
566  X    38 

566  X  218 

Sand  Floor 

283  X    30 

Pattern  Shop 

Smith  Shop 

566  X    55 
425  X  118 

Manufacturing  Space 

465,038 

Pattern  Store 

Engine  Room 

Boiler  Room " 

Office  Building 

144,900 

8,850 
8,850 

76.5 
4.6 
4.6 

566  X    64 
75  X  118 
75  X  118 

627,638 

TABLE  IV.    UNITS  REQUIRED  FOB  NEW^  SHOP. 


Department. 


Machine  Shop 
Erecting  Shop 

Foundry  

Pattern  Shop. 


Square  Feet. 


two  units 

three  units 
three  units 


330,500 

123,390 
31,000 


of  $600  per  year  justifies  the  expenditure  of  $5,000,  this  sav- 
ing of  50  per  cent  on  $7,000  alone  would  justify  an  expendi- 
ture of  $30,000.  The  heating  of  this  same  plant  costs  $6,000 
per  year,  and  a  saving  of  $4,000  per  year  can  be  effected  in 
a  new  plant  with  proper  apparatus. 

Power  Data. 
The  cost  of  coal,  supplies,  water,  and  attendance,  also  the 
capacity  and  efficiency  of  engines,  generators,  boilers,  con- 
densers, transmission  lines,  shafting,  belting,  etc.,  should  be 
found,  and  costs  of  power  obtained  under  the  varying  condi- 
tions of  day  and  night  operation,  busy  times  and  bad  times. 
This  information  will  aid  in  settling  the  question  of  increas- 
ing or  changing  the  power  plant. 

Construction  Data. 

Local  prices  of  materials  entering  into  construction,  and 
cost  of  labor  in  the  building  trades,  should  be  obtained  early, 
as  it  will  take  some  time  to  check  and  verify  them  sufficiently 
for  use  in  close  estimating.  The  various  items  of  material 
that  will  be  used  in  large  quantities  are  as  follows: 

Foundation  Work. — Cement;  crushed  rock;  sand;  reinforce- 
ment steel  bars;  expanded  metal;  water-proofing  compounds, 
such  as  "Medusa";   lumber  for  form  work. 

Framework. — Structural  steel  work  erected  per  ton; 
trusses;  girders;  columns;  bracing;  floor  plate. 

WalJs. — Plain  brick;  face  brick;  bull  nose  brick;  cut  stone 
sills;  tile  coping;  window  frames,  single,  double,  and  triple; 
windows  per  square  foot. 
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Hoofing.— PurMne;  sheathlug;  gravel  or  slag  roofing;  sky- 
lights per  square  toot;  tin  and  copper  flashing  per  square 
foot;  galvanized  iron  and  cast  iron  down  spouts. 

/fJoors.— Sleepers:  under  planldng;   maple  top  flooring. 
UndcrffroHHd.— Piping;  tile  and  iron  sewer  pipe;  galvanized 
and   black   standard    wrought    iron    pipe;    electrical    tile   con- 
duits. 

The  above  heads  will  also  serve  as  a  guide  in  obtaining 
costs  of  labor.  Any  architect  who  has  had  experience  on 
this  class  of  buildings  can  give  unit  prices 
both  of  material  and  labor,  though  an  engi- 
neer on  good  terms  with  contractors  can 
obtain  more  definite  data  on  labor  costs. 

The  number  of  working  hours  per  day, 
and    the   average    working   days    per   year 
(this    latter    data   should    be   taken    for   a 
number  of  recent  years),  together  with  the 
amount  of  work  done  per   day  by  brick- 
layers  and   carpenters,   comprise   the   data 
for  estimating  the  time  necessary  for  the 
completion  of  the  buildings. 
Equipment  Data. 
The  class  and  capacity  or  size   of  tools 
pertaining  to  the  different  lines  of  product, 
should   be   listed   and   compared    with   the 
amount  of  product,  as  this  will  give  an  idea 
of    the    necessary    new    equipment.     The 
speeds  and  power  consumption  of  machines 
will  be  needed  in  determining  size  of  mo- 
tors  for  group  driving,  and  also  for  indi- 
vidual motor  drive.    The  percentage  of  tools 
running   and    the   power   consumption    for 
the  same  will  give  figures  from  which  may 
be  deduced  the  new  power  plant   require- 
ments.  The  data  of  floor  space  occupied  by 
the  various  tools  are  in  the  best  shape  for 
future  use  in  the  form  of  "dummies,"  cut 
from   heavy  cross-section  paper  to  a  scale 
of  3/16  or  1/4  inch  to  the  foot,  and  includ- 
ing the  necessary  clearance  space  for  withdrawing  shafts,  etc. 
These  dummies,  when  laying  out  the  location  of  the  tools,  are 
moved  around  on  a  floor  plan  drawn  on  the  same  scale  cross- 
section  paper.    The  cross-section  paper  facilitates  the  arrange- 
ment, as  definite  widths  of  gangways  and  clearances  between 
tools,  walls,  columns,  etc.,  are  easily  maintained. 
Derivation  of  Base  Units. 
That,  from  the  known  floor  space  per  man  as  a  base  unit, 
a  modern  highly  efficient  plant  with  but  few  buildings  can  be 
built  to  take  care  of  the  production  of   a  large  number  of 

miscellaneous    types    of    old    buildings,     is      

shown  by  the  comparative  tables,  I  to  IV. 
Table  I  is  made  up  from  figures  derived 
from  all  of  the  old  buildings  of  the  Allis- 
Chalmers  Co.  The  intention  was  to  build  a 
new  plant  of  approximately  the  same  pro- 
ductive capacity  as  that  of  the  combined  old 
shops,  and  to  have  this  new  shop  susceptible 
of  methodical  extension.  The  number  of 
men  in  the  machine  shop  and  erecting 
spaces  In  the  old  shops  are  considered  to- 
gether, on  account  of  the  difficulty  of  allot- 
ting any  definite  amount  of  space  per  man 
to  the  erectors,  the  erecting  space  being  a 
function  of  the  space  covered  by  the  ma- 
chine being  set  up,  and  of  the  time  taken 
for  its  erection,  rather  than  of  the  number 
of  men.  Approximately  one-third  of  the 
number  of  men,  together  with  the  unit  space  figures  per  man, 
was  taken  from  Table  I  to  form  a  unit  (Table  II)  better 
adapted  for  use  In  planning  the  four  main  buildings  of  the 
new  plant.  Th^  machine  shop  space  in  Table  III  is  but  two- 
thirds  of  that  in  Table  I,  while  the  erecting  space  Is  approxi- 
mately the  same.  The  smaller  floor  space  in  the  machine  shop 
is  due  to  the  fact  that  the  modern  equipment  with  its  high 
efficiency  was  expected  to  increase  the  efficiency  of  the  ma- 
chine shop  about  50  per  cent.    Table  IV  is  derived  from  Table 


BRITISH  MACHINE  TOOLS  AT  THE  FRANCO- 
BRITISH  EXHIBITION. 

OBKAK  KYl.lN.* 

In  the  English  machinery  section  of  the  Franco-British 
Exhibition,  which  Is  now  In  progress  in  London,  a  few  of  the 
English  machine  tool  manufacturers  are  presenting  some 
types  of  their,  generally,  many  different  designs.  Although 
not  all  of  the  machines  exhibited,  by  far,  possess  any  radically 


Fig.  1.    Buckton  &  Co.  "RegeneTBiUve  Reverse  Planer. 

new  features  attracting  the  attention  of  the  visitor,  they  still 
give  a  very  good  example  of  the  present  state  of  the  English 
machine  tool  manufacture,  and  the  general  lines  along  which 
English  makers  are  at  present  designing  and  building  their 
tools.  For  this  reason,  a  selection  of  some  of  the  machines 
exhibited  will  undoubtedly  prove  interesting  to  American 
readers. 

Buckton  Regenerative  Reverse  Planer. 
Fig.    1   of   the   accompanying   illustrations    shows    a   heavy 
duty  planer  built  by  Joshua  Buckton  &  Co.,  Ltd.,  Leeds.     The 


Fig.  2.     Colchester  Geared  Head  Latfae. 

difficulties  of  driving  and  reversing  a  heavy  planer  at  a  high 
speed  without  the  consumption  of  excessive  power  is  well 
known,  and  has  been  one  of  the  most  important  problems  in 
planer  design  since  the  introduction  of  high-speed  steel.  On 
account  of  the  reciprocating  motion,  there  is  a  large  amount 
of  kinetic  energy  which  must  be  absorbed  and  redeveloped 
at  each  stroke.  This  absorbs  an  amount  of  power  which  was 
not  determined  until  electric  drives  made  its  measurement 
possible.     The  sudden   jump  of  the  ammeter  needle  at  the 


II,  and  is  placed  side  by  side  with  It  to  make  comparison  easy.  •  Foreign  Traveling  Representative  of  Machinebt. 
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point  of  reversal  of  a  planer  is  well  known,  and  every  attempt 
to  reduce  the  power  consumed  deserves  consideration.  The 
principle  underlying  the  design  of  the  Jiuckton  planer  is  that 
of  balancing  the  forces  by  recoil  springs.  These  springs  ab- 
sorb a  large  amount  of  energy,  and  w^hen  the  planer  reverses, 
they  restore,  during  the  moments  of  acceleration,  tlie  energy 
which  would  otherwise  be  wasted.  The  planer  shown  is  pro- 
vided with  a  motor,  the  power  of  which  need  only  be  great 
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Fig.  3.    High  Speed  Lathe  built  by  John  Stirk  &  Sons. 

enough  for  taking  the  cut,  there  being  no  overload  on  the 
motor  during  the  return  stroke,  although  this  is  at  the  rate  of 
ISO  feet  per  minute.  In  the  illustration,  a  large  steel  ingot  is 
placed  on  the  table;  it  is  claimed  that  the  weight  of  the  work 
has  no  measurable  effect  upon  the  accuracy  with  which  the 
planer  is  reversed. 

The  illustration  plainly  shows  one  of  the  recoil  springs 
with  which  the  planer  is  provided;  another  spring  is  placed 
in  a  similar  position  at  the  other  end  of  the  machine.  Dur- 
ing the  stroke,  the  springs  remain  in  the  position  shown, 
and  abut  against  one  of  the  cross  bars  of  the  bed.  Two 
screws  pass  through  these  springs,  and  extend  the  whole 
length  of  the  bed.  On  these  screws  are  placed  heavy  adjust- 
able bronze  nuts,  and  against  these  nuts  impinge  brackets 
attached  in  fixed  positions  to  the  underside  of  the  moving 
table,  the  impact  being  transmitted  to  the  springs  through  the 
screws  and  suitable  collars.  By  altering  the  position  of  the 
nuts  upon  the  screws,  any  required  length  and  position  of 
stroke  may  be  obtained;  the  minimum  length  of  the  stroke  is 
12  inches.  There  is  nothing  required  for  the  changing  of  the 
length  or  position  of  the  stroke  except  to  turn  the  screws 
around  so  as  to  bring  the  nuts  to  the  required  location.  The 
stroke  can  be  adjusted  while  the  machine  is  running.     It  will 


danger  in   planers  provided  with  spring  buffers  of  any   kind 
is  that  the  amount  of  overrun    is  uncertain,  and   there  is  a 
danger  of  injuring  the  tool  when  planing  up  to  a  wall.     It  la 
claimed,  however,  that  with  the  Bnckton   planer,   under  any 
circumstances,  1/S  to  ;i/16  inch  is  ample  clearance. 
Modern  British  Lathe  Design. 
The  PoUhesler  Lathe  Co.,  Hytho,  Colchester,  exhibits  a  few 
lathes  of  whicli  Fig.  2  represents  the  largest  and  most  inter- 
esting one.     The   new  patent  geared   head 
gives  IS  spindle  speeds  which  are  obtain- 
able  by   manipulating   the   levers  conveni- 
ently placed  for  the  operator.     The  mech- 
anism consists  of  thirteen  steel  gears.     In 
order  to  avoid  all  possibility  of  accidents, 
due  care   has  been  taken   in  the  design  of 
the  head-stock  so  that  it  is  impossible  for 
more  than  one  pair  of  gears  to  be  in  mesh 
at  the  same  time.    The  driving  pulley  is  12 
inches  in  diameter,  and  runs  at  a  constant 
speed  of  400  revolutions  per  minute.     The 
head  may  be  driven  either  direct  from  the 
main    line    shaft    or    coupled    direct    to    a 
motor.     One   feature   is   that   the   carriage 
is  made  especially  long,  and  is  guided  by  a 
projecting  strip  or  way  which  runs  along 
in  the  front  of  the  bed.    This,  the  builders 
claim,  makes  it  much  easier  to  move  the  carriage,  and  elimi- 
nates the  side  strains  which  are  present  when  the  carriage  is 
guided  along  the  bed  in  the  usual  way.    The  number  of  feeds 


Fig.  4.    John  Hetherington  &  Sons  High  Speed  Lathe. 

be  understood  that  while  the  return  stroke  of  the  machine 
takes  place  at  a  constant  speed  of  ISO  feet  per  minute,  the 
cutting  stroke  can  he  varied  by  means  of  change  gearing,  the 
slowest  cutting  speed  being  20  feet  and  the  fastest  60  feet. 
In  spite  of  the  fact  that  the  forward  and  return  speed  thus 
vary  in  the  ratio  of  from  9  to  1  to  9  to  3,  yet  no  adjustments 
are  required  for  the  spring  action  when  using  the  fastest  or 
slowest  cutting  speed.     This   is  very  important,  because  the 


Fig.  5.    The  Head-stock  and  Carriage  of  Lathe  shown  in  Fig.  3. 

obtainable  through  the  feed  box  shown  in  the  illustration  is 
32,  ranging  from  0.125  to   0.008   inch  per  revolution.     When 
the  lathe  is  used  for  thread  cutting,  thirty- 
two  different  pitches  of  screws  can  be  cut, 
ranging  from  2  to  30  threads  per  inch. 

In  Fig.  3  is  shown  a  20-inch  high  speed 
lathe  built  by  John  Stirk  &  Sons.  Halifax. 
The  engraving  shows  the  machine  direct 
connected  to  a  30-H.P.  motor,  hut  it  can 
also  be  belt  driven  direct  from  the  line 
shaft,  the  only  change  required  being  to 
remove  the  motor.  The  pulley  shown  in 
the  illustration  between  the  motor  and 
head-stock  is  employed  in  this  case.  The 
lathe,  of  course,  is  provided  with  geared 
head,  permitting  sixteen  changes,  giving 
spindle  speeds  from  10  to  250  revolutions 
per  minute.  As  will  be  noticed  from  the 
engraving,  the  head-stock  is  cast  in  one 
piece  with  the  bed  for  the  sake  of  obtain- 
ing great  rigidity.  In  Fig.  5  is  shown  the 
head-stock  and  carriage  of  this  lathe,  the 
cover  over  the  geared  head  being  removed  so  as  to  show  the 
arrangement  of  the  gearing.  The  feeds  are  all  obtained  from 
the  gear  box  shown  at  the  front  of  the  bed  below  the  head 
in  Fig.  3. 

John  Hetherington  &  Sons,  Ltd.,  Manchester,  exhibit  the 
2S-inch  lathe  illustrated  in  Fig.  4.  The  bed  is  made  of  a 
strong  box  section  with  two  flat  ways  on  the  top  provided 
with    T-slots    for    locking    the    carriage    and    tail-stock.      The 
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sliding  rest  is  desiRned  to  swivel  completely  around,  and  Is 
well  secured  to  the  carriage  by  three  binding  bolts.  The 
geared  head  is  driven  by  a  direct  connected  motor  mounted 
on  the  top  of  the  head-stock.  The  machine,  however,  can  also 
be  driven  direct  from  the  line  sliaft.  The  number  of  spindle 
speeds  obtainable  is  I'l,  arranged  in  geometrical  progression. 

Alft-ed  Herbert,  Ltd.,  Coventry,  Exhibit. 
Tlie  part  of  the  machinery  section  of  tlie  exhibit  which  has 
the  most  of  interest  to  offer  to  the  visitor  Is  the  exhibit  of 


pig.  6.    Alfred  Herbert.  Ltd..  Automatic  Turret  Lathe. 

Alfred  Herbert,  Ltd.  This  famous  English  machine  tool  com- 
pany presents  a  few  of  the  types  and  sizes  built.  The  ma- 
chines are  interesting,  perhaps  mainly  because  of  the  high 
class  worluiianship  and  their  capacity  in  regard  to  output. 
Tne  three  different  types  of  turret  lathes  built  by  the  firm, 
the  hexagon,  the  combination,  and  the  capstan,  are  well  rep- 
resented by  different  sizes,  and  in  order  to  give  an  idea  of  the 
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the  stopping  of  the  machine  at  the  completion  of  Its  circle  of 
operations.  The  head  is  driven  by  gearing  and  Is  exception- 
ally powerful.  The  pulleys  provide  either  a  two-speed  auto- 
matic change,  or  a  forward  and  reverse  motion,  according  to 
the  requirements  of  the  work.  The  turret  slide  Is  adjustable 
to  four  positions,  according  to  the  length  of  the  work  oper- 
ated upon,  the  turret  slide  drum  having  a  corresponding  ad- 
justment. The  turret  has  Ave  faces,  and  is  provided  with  a 
rigid  over-head  support.  The  cross  slide  in  this  machine  la 
particularly  wide,  the  object  being  to  provide  plenty  of  room 
for  the  tool-holders  of  various  types,  at  both  front  and  back. 
The  firm  of  Alfred  Herbert  is  further  exhibiting  some  ver- 
tical  as  well  as   horizontal   types  of  milling  machines.     The 


Fig.  7.    Horizontal  Plain  MiUing  Machine,  built  by  Alfred  Herbert,  Ltd. 

class  of  work  of  which  these  machines  are  capable,  samples 
of  work  are  also  exhibited.  The  representative  machine  of 
the  turret  lathe  class  is  the  No.  2  hexagon  turret  lathe  which 
was  illustrated  and  described  in  the  March,  1907.  issue  of 
Machixebt.  Another  machine  exhibited  by  the  firm  is  illus- 
trated in  Fig.  6,  and  represents  the  line  of  automatic  turret 
lathes  built.  This  class  of  machine  is  intended  for  working 
upon  individual  pieces  of  castings  or  forgings.  or  blanks  pre- 
viously cut  off.  The  work  is  chucked  by  liand,  but  all  the 
operations  performed   on   the  work   are  automatia   including 


1 

'^^  j»V 

% 

44 

M 

b 

\i  ^^^^^Ti 

mS^^' 

^^^T^^ 

^ 

Pig.  8.    Hetherlngton  Universal  Milling  Machine. 

engraving.  Fig.  7,  shows  the  horizontal  plain  milling  ma- 
chine on  exhibition;  the  firm  does  not  built  universal  mill- 
ing machines.  As  seen  from  the  illustration,  the  machine  has 
cone  pulley  drive  with  double  back  gearing,  permitting  a 
great  range  of  spindle  speeds.  The  feed  changing  is  accom- 
plished by  means  of  the  Herbert  patent  dial  feed  motion  of 
similar  construction  to  the  one  used  on  the  turret  lathe  and 
shown  on  the  side  of  the  column  in  the  engraving,  and  the 
feed  can  be  driven  either  independently  or  from  the  spindle. 
The  firm  reccmmends  strongly  the  use  of  the  independent 
drive  for  the  feed.  There  is  a  drawback  to  driving  the  feed 
from  the  spindle,  because  the  range  of  feeds  becomes  insuflS- 


Pig.  9.    Hetherlngton  Vertical  Drilling  and  Milling  Machine. 

cient  tor  the  slowest  and  fastest  spindle  feeds:  for  instance, 
for  slow  speed  and  large  cutters,  the  feed  cannot  be  obtained 
coarse  enough,  and  for  high  speed  and  small  cutters  it  can- 
not be  obtained  fine  enough,  at  least  for  certain  classes  of 
work.  By  driving  the  feed  independently,  however,  from  the 
counter-shaft,  this  drawback  is  eliminated.  The  whole  ma- 
chine is  operated  from  the  front  and  does  not  require  the  at- 
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tendant  to  change  his  position  and  go  around  to  the  back. 
All  the  movements  are  governed  by  hand-wheels  of  sufficient 
size  to  permit  easy  action.  It  will  be  noted  from  the  illustra- 
tion that  the  drive  of  the  feed  from  the  gear  box  to  the  knee 
is  not  by  means  of  the  ordinary  telescope  tube  shaft  and 
universal  joints,  but  by  means  of  shafts  at  right  angles. 

The  John  Hetheringrton  Exhibit. 
We  have  already  mentioned  the  geared   head  motor-driven 
lathe  exhibited  by  ,Tohn  Hetherington  &  Sons,  Ltd.,  Manches- 


Pigr-  lO.    Hi^h  Speed  Radial  DriU,  buUt  by  John  Hetherin^on  &  Sons.  Ltd. 

ter.  In  Figs.  8  and  9  are  shown  two  heavy  duty  milling  ma- 
chines exhibited  by  these  makers.  These  machines  are  both 
of  exceptionally  heavy  and  powerful  design,  and  are  par- 
ticularly intended  for  heavy  work.  As  shown  in  the  illustra- 
tions, these  machines  are  driven  by  independent  motors,  but 
they  are  also  built  to  be  driven  by  constant  speed  belts  and 
tight  and  loose  pulley.  The  universal  milling  machine  shown 
in  Fig.  8  is  provided  with  a  geared  drive,  the  spindle  having 
16  speed  changes  which  are  obtained  by  means  of  an  index 
hand-wheel  and  levers.  The  feed  motions  are  reversible  and 
automatic,   both   for   the   vertical,   traverse,    and    longitudinal 
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Forty. eight-inch  Vertical  Boring  and  Turning  Mill,  built 
by  John  Sttrk  ds  Sons. 


motions.    The  feed  change  is  executed  by  indexing  levers  giv- 
ing a  feed  variation  of  eight  feeds  to  each  spindle  speed. 

On  the  vertical  milling  and  drilling  machine  shown  in  Fig.  9 
also  16  different  spindle  speeds  are  provided,  and  there  are 
also  here  eight  feed  variations  to  each  spindle  speed.  In 
addition  to  the  motions  required  for  milling,  there  is  also  a 


positive   and   continuous  drilling   feed   giving  a  variation   of 
three  feeds  to  each  spindle  speed. 

This  firm  also  exhibits  the  radial  drill  shown  in  Fig.  10. 
This  machine  is  driven  by  a  14-H.P.  motor,  mounted  as  shown 
in  the  illustration,  but,  of  course,  can  also  be  driven  by  a 
constant  speed  belt.  The  cone  box  for  changing  the  spindle 
speeds  without  stopping  is  operated  by  the  index  hand-wheel 
shown  in  the  front  of  the  frame  under  the  motor.  The  spindle 
is  fitted  with  clutch  reverse  motion,  and  with  speed  changing 
device  for  reducing  the  speed  for  tapping.  The  machine  is 
also  provided  with  a  quick  hand  traverse  for  running  the 
spindle  to  and  from  the  work.  The  radial  arm  is  supported  on 
a  ball  bearing  and  can  swing  through  an  arc  of  180  degrees, 
the  minimum  radius  being  3  feet,  and  the  maximum  7  feet. 

John  Stirk  &  Sons'  Exhibit. 
In  Fig.  11  is  illustrated  a  vertical  boring  and  turning  mill 
manufactured  by  John  Stirk  &  Sons,  Halifax,  builders  of 
the  high  speed  lathe  already  described  and  illustrated  in  Figs. 
3  and  5.  This  48-inch  vertical  boring  mill  is  driven  by 
a  direct  connected  13-H.P.  motor.  The  tool-holders  are  pro- 
vided with  swiveling  slide  and  counter-balancing  arrange- 
ment;   independent  automatic  positive  feeds  are  provided  for 


Fig.  12.    High  Speed  Radial  Drill,  built  by  John  Stirk  &  Sone 

each  of  the  two  slides,  nine  changes  of  feed  being  obtainable 
in  any  direction.  The  drive  of  the  machine  is  through  a  gear 
box  giving  eighteen  changes  of  speed,  the  final  motion  to  the 
table  being  through  a  multiple  thread  worm  and  gear;  this 
ensures  a  perfectly  steady  drive.  The  table  speeds  vary  from 
approximately  1  to  50  revolutions  per  minute.  The  general 
design  of  the  machine  throughout  is  typically  English. 

The  same  firm  is  also  exhibiting  the  radial  drill  shown  in 
Fig.  12.  This  machine  is  designed  especially  for  the  use  of 
high-speed  drills,  and  is  driven  by  a  direct  connected  13-H.P. 
motor.  The  arm  can  be  swung  around  on  a  pivot  of  large 
diameter  in  a  complete  circle.  When  in  its  lowest  position, 
it  rests  on  steel  balls,  but  it  can  be  raised  12  inches  if 
required.  The  carriage  is  moved  on  the  arm  by  rack  and 
pinion  in  the  usual  manner.  The  reversing  motion  con- 
sists of  a  combination  friction  and  positive  clutch  of 
unique  design  for  which  patents  are  applied  for.  The 
drive  is  through  a  gear  box,  giving  nine  changes  of  speed, 
which  can  be  operated  without  stopping  the  machine.  A  back 
gear  arrangement  on  the  carriage  doubles  the  number  of 
speeds  to  18,  varying  from  13  to  560  revolutions  per  minute. 
The  gear  box  forms  a  receptacle  for  oil.  the  gears  thereby  run- 
ning constantly  lubricated.  The  manufacturers  guarantee 
that  this  machine  will  drill  one-inch  diameter  holes  in  mild 
steel  at  a  rate  of  9  inches  feed  per  minute.  The  approximate 
weight  of  this  machine,  including  the  motor,  is  10,000  pounds. 
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GEAR-CUTTING  MACHINBRY-9. 

RALPH  E    I'LANDERS.' 

This,  tlie  concluding  installment  ol'  the  series  of  articles  on 
gear-cuUiiig  niachinery,  continufs  tlu>  dlscuBsion  of  metliods 
of  cutting  bevel  gear  teeth  with  speilal  reference  to  machines 
which  act  on  the  molding-generating  principle. 

Moldlnjr-Generatlngr  Machines  Employing:  the  Milling'  Opera- 
tion for  Cutting:  the  Teeth  of  Bevel  Geara. 

One  of  the  most  interesting  and  ingenious  of  all  the  ma- 
chines tor  cutting  the  teeth  of  bevel  gears  is  that  shown   in 


Fig.  171. 


Brown  &  Sharpe  Bevel  Gear  Generating  Machine,  cutting  the  Teeth  by  the 
Use  of  Interlocking  Milling  Cutters  of  Large  Diameter. 


this  description  of  Its  action.     The  Brown  ft  Sharpe  Mfg.  Co., 
Providence,  U.  I.,  is  the  builder. 

In  Figs.  172  and  173  are  shown  views  of  two  sides  of  the 
Warren  bevel  gear  generating  machine,  first  developed  and 
built,  if  the  writer'H  memory  serves  him,  by  the  Pratt  &  Whit- 
ney Co.,  of  Hartford,  for  the  manufacture  of  chaluless  bicycle 
gears.  The  machine  we  show,  however,  is  a  design  built  for 
general  manufacturing  use  by  Ludwig  Loewe  &  Co.,  of  Berlin, 
Germany.  This  machine  is  approximately  similar  in  Its  action 
to  the  one  liulll  l)y  Brown  &  Sharpe,  and  Just  described. 
Aside  from  the  differences  In  the  mechanism,  however,  there 
are  two  Important  differences  in  Its  action.  One  is 
the  fact  that  the  two  cutters  do  not  cut  on  opposite 
sides  of  the  same  tooth,  but  on  facing  sides  of  alter- 
nate teeth,  leaving  a  whole  tooth  untouched  be- 
tween them.  The  Independent  slides  in  which  they 
are  set  are  so  arranged  as  to  allow  the  plane  cut- 
ting face  of  the  cutters  to  be  set  to  agree  with  the 
corresponding  faces  of  the  imaginary  crown  gear. 
The  otlier  difference  is  the  means  taken  to  cut  a 
tooth  space  having  a  straight  Irottom,  with  cutters 
of  small  diameter.  This  is  done  by  making  the  roll- 
iijg  of  the  cutter  holder  and  the  blank  on  each  other 
a  continuous  rocking  movement  at  a  quite  rapid 
rate.  During  this  rapid  rocking,  the  cutter  slides 
are  fed  inward  on  their  respective  guides  to  form 
the  sides  of  the  particular  teeth  at  that  time  pre- 
sented to  the  cutters. 

The  cutter  slides  and  guides  are  mounted  on  a 
circular  head,  which  is  rocked  about  the  axis  of  the 
imaginary  crown  gear  by  the  slotted  crank  and 
link  seen  at  the  side  of  the  machine  in  Fig.  173. 
The  upper  end  of  this  circular  slide  carries  a  seg- 
ment of  a  crown  gear,  which  meshes  with  the  cor- 
responding segment  of  a  master  gear  on  the  work 
spindle,  this  arrangement  being  very  similar  to 
that  of  the  Gleason  machine  shown  in  Fig.  170. 
The  work  and  the  cutters  being  thus  rapidly  rocked 
about  each  other  while  the  cutters  are  slowly  fed 
down  through  the  tooth  spaces,  the  sides  of  the 
teeth  exposed  to  the  action  of  the  cutters  are  prop- 
erly formed  to  the  theoretical  tooth  curves.     As  in 


Fig.  171.  It  operates  on  the  principle  shown  In  Fig.  140,  in 
■which  the  sides  of  the  crown  teeth  are  represented  by  the 
plane  faces  of  milling  cutters.  In  this  machine  the  milling 
cutters  and  the  imaginary  crown  gear  remain  stationary  so 
far  as  position  is  concerned,  though,  of  course,  the  cutters 
revolve  about  their  own  axes.  The  work  is  held  in  the  spindle 
of  a  head  (resembling  the  universal  head  of  the  milling  ma- 
chine) which  is  mounted  on  the  slide  of  a  swinging  sector  at 
the  left,  which  sector  is  rocked  about  a  horizontal  pivot  in 
line  with  the  axis  of  the  imaginary  crown  gear.  The  work 
spindle  and  the  rocking  movement  of  this  sector  are  so  con- 
nected by  change  gearing  that,  as  the  latter  is  oscillated 
through  a  sufficient  angle  to  generate  the  teeth,  the  work  is 
rolled  in  the  proper  ratio  to  mesh  with  the  imaginary  crown 
gear,  a  tooth  of  which  Is  represented  by  the  milling  cutters. 
This  movement,  referring  to  Fig.  139,  is  thus  seen  to  be  identi- 
cal with  the  case  in  which  the  crown  gear  is  stationary,  while 
the  frame  is  rocked,  rolling  the  master  gear  on  the  crown 
gear,  and  the  work  over  the  tool. 

The  cutters  used  are  of  large  diameter  in  proportion  to  the 
work  for  which  the  machine  is  intended,  in  order  to  minimize 
the  deepening  of  the  tooth  space  at  the  center  which  is 
characteristic  of  a  gear  cut  in  this  way,  as  was  explained  in 
connection  with  Fig.  140.  It  will  be  seen  that  the  teeth 
of  the  two  milling  cutters  are  set  so  as  to  interlock.  In  this 
way  comparatively  stiff  cuttin.g  blades  may  be  made  to  repre- 
sent a  complete  crown  gear  tooth  of  very  fine  pitch. 

The  machine  is  universally  adjustable  within  its  range. 
The  cutter  spindles  may  be  set  to  give  teeth  of  greater  or 
smaller  pitch,  and  to  work  with  'gears  of  large  or  small  pitch 
cone  radius.  They  may  also  be  adjusted  for  teeth  of  greater 
or  less  angularity  than  the  14^4-degree  standard  involute 
generally  used.  The  details  of  the  mechanism  of  this  ma- 
chine are  very  interesting,  but  there  is  space  here  only  for 

•  .\sooclate  Editor  of  Maciiineut. 


Fig.  172 


The  Warren  Bevel  Gear  Generating  Machine  as  built  by 
Ludwig  Loewe  k  Co.,  Berlin. 


the  previous  case,  there  is  no  space  here  to  go  into  the  in- 
genious construction  of  this  machine,  with   its  provision  for 
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automatically  efTeiting  all  the  movements  for  rocking  the 
cutter  slides  and  the  blank,  feeding  downward  and  returning, 
indexing,  etc. — nor  for  following  out  in  detail  the  various 
adjustments  provided  for  cutting  gears  of  all  kinds  within 
the  range  of  the  machine. 

Bevel  Gear  Cutting'  Machines  using  a  Hob  and  Operating 
on  the  Molding-Generating  Principle. 

While  the  hobbing  principle  is  easily  and  simply  applied  to 
the  cutting  of  spur  and  spiral  gears,  as  illustrated  in  Figs. 
50  and  Ofi,  it  requires  but  little  thought  to  show  that  the  appli- 
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Pig.  173.    The  Working  Side  of  the  Warren  Machine  showing  the  Milling  Cut- 
ters whose  Plane  Surfaces  represent  Sides  of  Adjacent  Crown  Gear  Teeth. 

cation  of  the  same  principle  to  the  cutting  of  bevel  gears  is  a 
difficult,  if  not  hopeless,  task.  Nevertheless,  this  problem  has 
been  attacked  in  two  different  directions.  The  principle  of 
the  mechanism  and  tools  employed,  however,  requires  to  be 
studied  with  greater  care  than  in  the  case  of  any  of  the  ma- 
chines we  have  previously  described,  if  the  reader  is  to  have  a 
clear  understanding  of  their  method  of  operation.  The  first 
of  the  two  processes  is  that  developed  by  M.  Chambon,  of 
Lyons,  France.  The  operation  of  the  machine  is  dependent  on 
the  principle  of  the  hob,  whose  generation  and  finished  form 
are  illustrated  in  Figs.  174  to  ITS,  inclusive. 

In  Fig.  174  is  shown  the  basic  principle  of  the  molding- 
generating  process  applied  to  the  cutting  of  bevel  gears,  iden- 
tical in  its  essentials  with  the  mechanism  shown  in  Fig.  139, 


GEAR  BEING    CUT 


(     rMAGlNARV  CROWN  GEAR,  BY  WHICH  IT  IS 

<  ASSUMED  THAT  THE  TEETH  OF  THE  BLANK  ARE 

{  FORMED  BY  THE  MOLDING-GENERATING  PROCESS 


SECTION  ON  C-D 
Machinery, S.  Y. 
Pig.  174.    Diagram  showing  the  PossibUity  of  Representing  a  Crown  Gear 
looth   by   Teeth   in    a   Series    of  Hobs   of  the    Same   Pitch  Diameter    but  of 
Varymg  Lead  and  Helix  Angle. 

with  the  exception  of  the  fact  that  a  hob  is  used  as  a  cutting 
tool,  instead  of  a  reciprocating  planer  tool.  At  the  left  of 
the  engraving  a  face  view  of  the  crow^n  gear  is  shown.  The 
width  of  the  top  of  the  tooth  at  the  outside  diameter  is  W. 
at  the  inner  end  of  the  tooth  w.  A  hob  may  be  made,  such  as 
No.  1,  having  teeth  whose  shape  on  a  normal  section  EF  ex- 
actly matches  the  same  section  of  a  tooth  of  the  crown  wheel 
when  the  teeth  of  both  are  centered  on  line  CD,  and  the  hob 
is  set  at  the  helix  angle  6.  Under  these  circumstances,  a 
tooth  of  the  hob  would  have  a  width  W  at  the  top.  If  the  hob 
is  single-threaded,  and  the  crown  gear  has,  for  instance,  24 
teeth,  the  two  may  be  revolved  together,  the  hob  making  24 
revolutions  to  one  of  the  crown  gear.  Then  this  tooth  of 
the  hob,  which  comes  into  action  at  the  time  it  is  central  with 
line  CD,  will  exactly  match  the  outline  at  the  larger  end  of 


each  of  the  teeth  of  the  crown  gear  in  turn,  as  it  revolves. 
To  have  a  hob  which  would  similarly  match  the  teeth  at  the 
smaller  or  inner  end,  we  could  construct  one  of  -the  same 
diameter  and  of  smaller  pitch,  smaller  helix  angle  $'.  and  a 
corresponding  width  of  flat,  u\  at  the  top  of  the  tooth,  all  to 
correspond  with  the  shape  of  the  inner  end  of  the  crown  gear 
tooth.  It  also  should  revolve  in  the  ratio  of  24  to  1  with 
the  crown  gear,  and  the  tooth  which  comes  central  with  the 
line  CD  at  each  revolution  may  be  made  to  match  accurately 
with  the  outline  of  the  inner  end  of  the  tooth.  In  the  same 
way,  hobs  may  be  made  to  be  used  at  any  intermediate  point 
in  the  length  of  the  tooth  of  the  crown  gear,  so  that  one  of 
the  cutting  edges  will  match  the  outline  of  the  tooth  at  this 
point,  once  for  every  revolution  of  the  hob.  The  problem  la 
to  construct  a  single  hob  which  will  do  the  work  of  hobs  No. 
1  and  No.  2,  and  of  all  possible  intermediate  hobs  between  the 
two  positions. 

In  Fig.  175  the  two  hobs  of  Fig.  174  are  shown  enlarged. 
As  previously  explained,  they  are  of  the  same  diameter,  with 


yiachi'ierij.S.  Y. 
Pig.  175.     Comparison  of  the  Hobs  representing  the  Large  and  Small 
Ends  of  the  Crown  Gear  Tooth  in  Pig.  174. 

the  normal  width  at  the  top  of  the  teeth  W  and  w,  the  same 
as  that  of  the  large  and  the  small  ends  of  the  tooth  of  the 
crown  gear,  and  with  the  leads  of  each,  P  and  p,  as  required 
by  the  pitch  of  the  large  and  small  ends  of  the  teeth.  This 
gives  corresponding  angles,  0  and  ^  in  the  two  cases.  At 
T  and  Y  are  shown  axial  sections  of  the  thread  for  hobs  Nos. 
1  and  2.  Since  T  and  V  correspond  to  the  large  and  small 
ends  of  the  teeth  of  a  crown  gear,  the  widths  W  and  w'  are 
proportional  to  the  leads  P  and  p,  and  the  angle  of  inclina- 
tion of  the  sides,  e,  is  the  same  in  each  case.  What  we  have 
to  do  now  is  to  combine  Nos.  1  and  2  into  a  third,  which  will 
do  the  work  of  both  of  the  previous  ones. 

Suppose  we  take  a  blank  of  the  same  diameter  as  the  two 
hobs  in  Fig.  175  and  thread  it  first  with  the  same  shape  and 
pitch  of  thread  as  for  No.  1,  and  second  with  the  same  pitch 
and  shape  as  for  No.  2,  except  that  while  the  width  of  the 
top  and  the  inclination  of  the  sides  remain  the  same,  the 
cut  will  be  carried  to  the  full  depth  required  for  the  thread 
of  No.  1.  As  shown  at  V,  in  Fig.  175,  the  dotted  section  of 
No.  2  is  the  same  as  for  Y,  except  for  its  increased  depth. 
When  the  hob  has  been  thus  threaded,  the  developed  circum- 


3Iachinery,y.  Y. 
Fig.  176.    Development  of  the  Thread  of  a  Hob  of  the  Same  Diameter  as 
in    Fig.   175.   in   which   have   been   cut   the  Two  Threads   of  the   Two    Hobs 
there  shown. 

ference  at  the  point  where  the  tops  of  the  two  threads  cross 
each  other  will  be  shown  in  Fig.  176.  Here  lines  FC  and 
AH  represent  the  top  of  thread  No.  1,  inclined  at  the  thread- 
ing angle  0  as  determined  by  the  pitch,  while  the  space  in- 
cluded between  lines  AG  and  EC  correspondingly  represents 
the  top  surface  of  thread  No.  2,  inclined  at  angle  9'.  These 
two  threads  have  widths  at  the  top  of  W  and  id.  proportional 
to  the  pitch  as  before.  The  center  lines  of  the  tops  of  the  two 
threads  cut  in  the  blank  cross  each  other  at  point  0.  The  top 
of  the  thread  is  seen  to  be  cut  in  a  parallelogram  ABCD.  this 
being  the  metal   left  after  the  grooves  for  the  two  different 
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threads  have  been  cut.  Axial  sections  of  this  remaining  frag- 
ment of  the  thread  are  shown  on  lines  FN,  QD,  BT  and  CII ; 
as  may  be  seen,  the  inclination  of  the  sides  of  the  thread,  as 
measured  on  an  axial  section  at  each  of  these  points  (and 
at  all  other  points  as  well)  is  made  t. 

A  short  hob,  threaded  as  in  Fig.  176,  is  shown  In  Vig.  177. 
Similar  points  in  each  figure  have  similar  letters.  Since  the 
two  sides  of  the  teeth,  which  unite  in  point  B,  have  the  same 
Inclination  as  measured  on  a  plane  passing  through  the  axis 
of  the  hob,  their  intersection  will  also  have  the  same  inclination, 
and  the  line  of  intersection  will  pass  through  the  axis  of  the 
hob.  The  same  is  true  of  point  1)  on  the  other  side  of  the 
thread.  If  the  hob  is  gashed  at  B  and  D,  the  cutting  edges 
thus  formed  are  evidently  common  to  both  the  large  thread 
of  width  W  and  angle  0,  and  the  small  thread  of  width  io  and 
angle  S',  and   when  properly  set  in  the  machine  and  rotated 
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"Fig.  177.    Hob   (ungrasbed)   Produced   by    Combining  the  Two   ahown   In  Pig. 
176;  the  Thread  is  tlie  same  as  that  sho\vn  Developed  In  Fig.  176. 

with  the  crown  gear,  the  relation  to  the  imaginary  crown  gear 
will  correspond  exactly  to  that  gear  in  the  position  of  either 
hob  No.  1  or  No.  2,  in  Fig.  174,  the  same  hob  thus  taking  the 
place  of  both. 

It  next  remains  to  be  shown  that  these  two  cutting  edges 
at  B  and  D  in  Fig.  177  can  be  made  to  correspond  with  all  the 
sections  of  the  crown  gear  intermediate  between  the  large  and 
the  small  ends  in  Fig.  174. 

To  prove  this,  we  have  to  show  that  the  sides  of  any  thread 
•cut  in  this  hob  with  a  center  line  passing  through  O,  whose 
width  of  top  and  lead  are  in  the  same  proportion  as  in  Fig. 
17.5,  and  whose  sides  have  the  same  inclination  as  measured 
■on  an  axial  plane,  will  include  the  cutting  edges  B  and  D. 
which  we  have  formed  as  described  in  the  hob  in  Fig.  177. 
In  Fig.  176  any  thread  of  the  given  proportions,  such  as 
FCAH,  will  cut  the  horizontal  line  NR  at  D,  in  such  a  way 
that  OD  :  OS  =  DP  :  KS.  Now  DP  is  half  the  width  of  the 
tooth  on  the  axial  section,  and  ES  is  half  the  circumferen- 

W      P 
tial  pitch,  so  that  OD  :  OS  =  —  :  —  =  W  :  P.    But  all  the 

2         2 
threads  we  are  concerned  with  have  this  same  ratio  between 
TV  and  P,  so  that  the  sides  of  all  of  them  cross  line  RS  at  D. 
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Fig.  178.    The  Conapleted  Hobs  as  used  in  the  Chambon  Machine, 
Developed  as  shown  in  the  Preceding  Illustrationa. 

The  same  thing  applies  to  the  crossing  at  B  on  the  upper  side. 
,  The  cutting  edges,  then,  at  D  and  B  are  common  to  all  the 
hobs  of  the  same  diameter  which  will  fill  the  required  condi- 
tion for  the  infinite  number  of  sections  between  hobs  Nos. 
1  and  2  in  Fig.  174. 

In  practice,  the  hob  of  Fig.  177,  made  as  we  have  described, 
is  gashed  throughout  the  full  length  of  the  thread,  as  well  as 
at  the  cutting  edges  B  and  D.  Such  a  hob  is  shown  in  two 
positions  in  Fig.  178.  The  edges  B  and  D,  however,  are  the 
ones  which  are  relied  on  to  give  the  true  shape  to  the  teeth  of 
the  gear. 

The  next  problem,  and  a  somewhat  complicated  one,  is  that 
of  providing  a  machine  which  will  utilize  this  hob,  in  accord- 
ance with  the  principles  of  its  construction,  to  take  the  place 


of  the  imaginary  crown  gear  of  Fig.  174  in  generating  teeth  in 
a  bevel  gear  blank.  In  the  first  place,  the  hob  must  be  moved 
from  the  position  occupied  by  No.  1  to  that  occupied  by  No.  2, 
changing  its  angle  continuously  meanwhile  from  0  to  9'  to 
agree  with  the  change  in  helix  angle  due  to  the  change  of  pitch 
as  the  tooth  grows  smaller.  Next,  the  hob  and  the  blank  being 
cut  must  be  rotated  with  each  other,  so  that  the  hob  revolves 
during  one  revolution  of  the  gear  as  many  times  as  there  are 
teeth  in  the  latter,  the  hob  being  supposed  to  tje  single- 
threaded.  These  two  conditions  are  easily  fulfilled,  but  there 
still  remains  a  third.  The  two  cutting  edges  we  have  made 
for  the  hob  represent  the  sides  of  each  tooth  of  the  imaginary 
crown  gear  only  when  each  tooth  in  turn  is  passing  the  cen- 
ter line  CD.  In  order  to  have  a  generating  action  on  the 
blank,  the  imaginary  teeth  of  the  crown  gear  must  have  a  cut- 
ting action  over  a  considerable  angle  about  D,  on  both  sides 
of  the  section  CD.  This  may  be  effected  by  rocking  the  holder 
which  carries  the  hob  about  center  D  in  either  direction, 
meanwhile  rotating  the  hob  to  keep  its  thread  in  the  proper 
relation  with  the  teeth  of  the  crown  gear,  as  if  the  latter  was 
stationary.  In  the  machine  this  oscillation  of  the  hob  and  its 
carrier  about  D,  on  each  side  of  CD,  takes  place  continuously, 
while  the  hob  is  being  fed  down  from  the  position  occupied 
by  No.  1  to  that  of  No.  2,  and  the  rotation  of  the  hob  re- 
quired by  this  oscillation  (to  keep  the  hob  and  the  crown 
gear  continuously  in  step)  is  superimposed  on  the  other 
rotation   in   unison   with   the   imaginary  crown  gear  and   the 


Fig.  179.    The  Chambon  Continuous  Bevel  Gear  Hobbing  Machine, 
employing  the  Cutters  shown  in  Pig.  178. 

work,  the  two  being  combined  by  differential  gearing  of  the 
same  style  as  required  for  combining  the  movements  in  spiral 
gear  cutting  machines  as  illustrated  in  Fig.  97.  When  this  is 
done,  a  cutting  edge  will  be  provided  by  the  hob,  closely  paral- 
leling the  molding  action  of  the  crown  gear  as  shown  at  the 
right  of  Fig.  174. 

The  machine  for  accomplishing  all  this  is  shown  in  Fig.  179. 
The  work  is  mounted  on  an  arbor,  adjustable  to  any  angle  and 
to  any  axial  position  in  relation  to  the  hob.  The  spindle  for 
the  latter  is  mounted  in  a  swinging  carrier  which  slides  on 
ways  provided  on  the  face  of  a  head,  which  latter  Is  oscillated 
about  a  horizontal  axis.  A  suitable  compensating  movement  is 
provided,  so  that  this  rocking  movement  is  translated  into 
the  required  rotary  motion  of  the  cutter,  as  was  shown,  to 
keep  it  from  getting  out  of  step  with  the  imaginary  crown 
gear,  and  for  combining  it  properly  with  the  constant  rotation 
of  the  cutter,  derived  from  its  connection  with  the  work- 
revolving  mechanism.  The  siJindle  carrier  feeds  in  along 
the  w-ays  of  the  oscillating  head,  being  swung  around  by  a 
templet  as  it  proceeds,  to  change  the  helix  angle  e  as  re- 
quired. Suitable  change  gears  are  provided  for  all  the  move- 
ments, and  one  passing  through  of  the  continuously  rotating 
hob  finishes  the  gear  complete.     The  mechanism  is  rather  too 
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Intricate  to  describe  here  in  detail.  A  number  of  compensat- 
ing movements  are  required,  which  add  somewhat  to  its  com- 
plexity. 

We  sliduUl  not  leave  the  discvission  of  this  machine  and  its 
principle,  ingenious  though  it  is,  without  noting  that  the 
process  involves  a  number  of  minor  Inaccuracies.  For  one 
thing,  an  error  is  introduced  by  the  fact  that  in  the  machine 
the  rodiing  of  the  spindle-head,  carrying  the  hob,  is  about 
the  axis  X'Y'.  instead  of  about  axis  XY,  as  it  should  be.  (See 
Fig.  174.)  This  is  doubtless  done  to  avoid  the  complication 
of  having  to  set  the  machine  for  the  angle  of  the  top  of  the 
crown  tooth.  The  error  introduced  would  be  entirely  negli- 
gible, except  perhaps  in  the  case  of  gears  very  closely  ap- 
proaching crown  gears  in  their  pitch  cone  angle.  There  are 
several  other  little  discrepancies  which,  however,  are  scarcely 
worth  taking  into  account. 

In  Fig.  180  is  shown  another  machine  operating  on  the 
Chambon  plan,  built  by  the  Societe  Suisse  pour  la  Construc- 


Fig.  180.  Tbe  Cbambon  Bevel  Gear  Hobbing  Machine  as  Developed  by 
the  Oerlilcon  Co.,  particularly  adapted  for  Rougrbing  Bevel  Gears  Prelimin- 
ary to  Planing. 

tion  des  Machines-Outils  Oerlikon,  Oerlikon  prgs  Zurich, 
Switzerland.  This  machine  employs  the  cutter  in  Fig.  179, 
but  the  mechanism  is  very  much  simpler,  since  the  oscillat- 
ing head  and  the  connections  required  tor  operating  it  have 
been  abandoned,  the  spindle  slide  being  mounted  directly  on 
fixed  ways  on  the  front  of  the  column.  For  this  reason  the 
generating  action  is  not,  it  will  be  seen,  fully  carried  out,  the 
cutting  action,  however,  resulting  in  the  production  of  a 
groove  tapering  properly  from  the  large  to  the  small  end  and 
of  approximately  the  correct  shape.  The  machine  is  thus 
especially  adapted  to  roughing  blanks  previous  to  finishing 
them  In  a  planing  machine  operating  on  the  templet  or  mold- 
ing-generating principles.  It  is  claimed  to  do  its  work  with 
great  rapidity,  and  to  be  capable  of  leaving  a  very  small  and 
uniform  amount  of  stock  over  the  whole  area  of  the  sides  of 
the  tooth. 

Besides  this  Chambon  process,  another  and,  it  seems  to  the 
writer,  a  fruitless  attempt,  has  been  made  to  cut  the  teeth 
of  bevel  gears  by  the  molding-generating  principle  with  a  hob 
as  the  cutting  tool.  This  method  is  shown  in  its  principle  in 
Fig.  181,  the  construction  being  referred  to  the  imaginary 
crown  gear  and  the  bevel  gear  to  be  cut,  as  in  the  previous 
case.  Also,  as  in  the  previous  case,  the  action  hinges  about 
the  design  of  the  hob.  Here  we  have  a  hob  of  such  a  taper, 
and  with  the  pitch  continuously  decreasing  in  such  a  ratio, 
that  the  helix  angle  is  constant.  This  decrease  in  pitch  is, 
of  course,  accompanied  by  a  correspondingly  uniform  and 
proportional  decrease  in  the  section  of  the  thread.  In  the 
machine  the  hob  is  so  set  (in  the  "first  position,"  for  in- 
stance) that  the  center  line  of  the  thread  in  the  cutting 
position  passes  through  center  D  of  the  imaginary  crovvn 
gear.  Here  the  width  of  the  top  of  the  hob  tooth  is  W,  cor- 
responding to  the  desired  width  at  the  top  of  the  imaginary 
crown  gear  tooth.  In  feeding,  the  hob  is  moved,  without 
changing  the  angle  of  its  axis,  along  line  EF.  so  that  when  it 


arrives  at  the  inner  end  of  the  face  of  tbe  imaginary  crown 
gear,  that  tooth  that  is  on  the  center  line  CD  will  be  so  near 
the  small  end  of  the  hob  that  It  has  the  required  width  at  the 
top,  w,  and  the  proper  pitch,  to  agree  with  the  small  end  of 
the  tooth  in  the  imaginary  crown  gear.  In  a  similar  way,  all 
the  intervening  positions  match  up  with  the  teeth  of  the  crown 
gear  on  line  CD. 

In  the  machine  for  utilizing  this  hob  (which  lias  been  re- 
ferred to  in  a  number  of  English  papers  and  desc-rlbed  in  an 
American  contemporary*),  it  is  mounted  on  a  slide  which  Is 
adjustable  to  give  the  line  of  feed,  EF,  the  angle  for  the  con- 
ditions required,  while,  as  shown  at  the  right  of  Fig.  181,  the 
spindle  of  the  hob  is  set  at  such  an  angle  that  its  pitch  cone 
is  tangent  to  the  pitch  plane  of  the  imaginary  crown  gear. 
The  feeding  movement  along  line  EF  is  so  connected  with 
the  rotating  mechanism  of  the  hob  that,  as  it  progresses  from 
tlie  first  to  the  second  position,  the  hob  Is  rotated  to  keep  its 
diminishing  thread  always  coincident  with  the  central  tooth 
of  the  crown  gear  shown.  In  addition  to  the  rotation  thus 
given  the  hob  by  the  feeding  movement,  another  rotating 
movement  is  given  it  in  connection  with  the  work,  the  same 
as  for  all  bobbing  processes.  These  two  rotating  movements 
are  combined  by  differential  gearing.  It  will  thus  be  seen 
that  with  the  machine  properly  set  up,  the  hob  may  be  fed 
from  the  first  to  the  second  position,  with  the  hob  and  work 
rotating  together,  the  former  being  under  a  rotative  influence 
from  the  feeding  movement  as  well,  giving  somewhat  the 
effect  of  the  rotation  of  the  ordinary  crown  gear. 

What  the  writer  feels  sure,  however,  is  a  vital  error  in 
the  principle  of  this  machine,  is  plainly  evident  in  Fig.  181, 
where  it  is  seen  that  the  only  point  where  the  teeth  of  the 
hob  coincide  with  those  of  the  imaginary  crown  gear  is  on 
line  CD.  At  the  right  of  CD  and  at  the  left  of  it  the  coinci- 
dence ceases,  and  the  hob  teeth  cross  the  crown  gear  teeth 
at  different  angles,  so  that  they  must  cut  entirely  different 
shaped  spaces  in  the  work.  Of  course,  everything  in  the  dia- 
gram shown  is  exaggerated,  but  the  exaggeration  only  shows 
the  principle  more  clearly.  While  it  is  stated  that  the  ma- 
chine and  the  process  are  beyond  the  experimental  stage,  and 
while,  from  long  experience,  the  writer  knows  that  it  is  unsafe 
to  predict  the  failure  of  any  principle  until  it  has  actually 
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Fig.  181.    The  Principle  of  the  Bostock  Hobbing  Process. 

been  tried  out,  the  analysis  given  above  Is  surely  enough  to 
make  one  skeptical  as  to  the  success  of  this  operation,  par- 
ticularly in  the  case  of  gears  of  such  large  pitch  cone  angle 
as  to  nearly  approach  the  crown  gear.  With  smaller  angles, 
down  to  the  spur  gear  the  action  should  be  more  nearly  cor- 
rect, as  the  blank  curves  away  from  the  hob  so  rapidly  as  to 
avoid  most  of  the  interference,  though  even  here  the  fact 
that  the  pitch  is  coarser  at  one  side  of  the  line  CD  than  at  the 
other  would  still  prevent  proper  action.  It  would  thus  seem 
that  interference  would  prevent  the  consideration  of  this 
device  as  a  practical  possibility.  The  Inventor  of  this  ma- 
chine is  Mr.  F.  J.  Bostock,  Birmingham,  England. 
Comparison  of  Molding-Generating-  Machines  for  Bevel  Gears. 
It  is  interesting  to  note,  in  the  various  molding-generating 
machines  for  bevel  gears,  the  different  ways  used  for  rolling 
the  cutter  head  and  the  work  in  relation  to  each  other.  In 
the  Bilgram   machine  the   proper   relation   is   maintained   by 
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the  rolling  of  the  pitch  surfaces  of  the  work  and  the  crown 
gear  on  each  other,  the  rolling  being  controlled  by  steel  tapes 
or  wires  In  such  a  way  as  to  make  the  movement  positive. 
In  the  Ducommun  machine  the  same  movement  is  effected  by 
spherical  linltage  which,  while  not  exact  in  its  action,  is  bo 
nearly  so  that  the  error  introduced  is  entirely  nogligiblc.  The 
Gleason  and  Ludwig  Loewe  machines  employ  segiiu-nts  of  the 
actual  crown  and  master  gears  shown  in  Fig.  i;i'J,  although, 
of  course,  It  is  not  necessary  to  have  the  teeth  of  the  master 
gear  of  the  same  number  for  the  full  circle,  and  of  the  sam'' 
form,  as  those  of  the  work,  the  only  requirement  being  that 
the  pitch  cone  of  the  master  gear  be  coincident  with  that  of 
the  work.  In  the  Ernault  machine  the  proper  ratio  of  move- 
ment is  obtained  by  a  system  of  angular  slides,  which  auto- 
matically adjust  themselves  to  the  required  ratio  (which  is 
dependent  on  the  pitch  cone  angle  of  the  gear)  in  the  man- 
ner described  In  referring  to  Fig.  169.  Finally,  In  the  Brown 
&  Sharpe,  Chambon.  and  Bostock  machines  the  proper  ratio  is 
obtained  by  the  use  of  change  gears. 

Another  interesting  point  relates  to  the  considerable  size 
and  complication  of  each  of  these  machines,  as  compared 
with  the  small  size  of  the  work  they  are  adapted  to  operate 
on.  While  the  principle  of  the  molding-generating  process 
is  comparatively  simple,  as  shown  in  Fig.  139,  considerable 
mechanism  is  required  for  making  a  machine  built  according 
to  this  principle  universal  in  its  application,  easily  set  up 
and  operated,  and  automatic  in  its  operation. 
Conclusion. 

This  concludes  this  series  of  articles  on  gear-cutting  ma- 
chinery. The  number  of  commercial  machines  of  this  kind 
is  much  greater  than  was  believed  possible  when  the  series 
was  first  undertaken.  It  is  safe  to  say  that  In  no  other  field 
of  the  machine  tool  business  has  there  been  such  an  oppor- 
tunity for  the  display  of  mechanical  ingenuity  and  skill  in 
designing  as  in  that  of  gear  cutting,  and  in  no  field  have 
these  possibilities  been  so  fully  grasped.  That  we  have  not 
yet  reached  final  development  in  any  of  the  various  forms  of 
this  machinery  is  shown  by  the  fact  that  the  past  year  has 
been  particularly  prolific  in  new  designs,  as  may  be  seen  from 
an  inspection  of  the  New  Tools  Department  of  the  various 
issues  of  Machinery  since  January,  when  the  series  was 
commenced.  Besides  these,  a  number  of  new  machines  are  in 
process  of  development  in  this  country  and  Europe,  and  doubt- 
less such  as  are  worthy  of  mention  will  be  brought  to  the  at- 
tention of  the  readers  of  Machinery  as  soon  as  the  informa- 
tion concerning  them  is  available  for  publication. 

•     *     * 
SUPERHEATING  IN  ENGLAND. 

BRITISH  CORRESPONDENT. 

The  opinions  and  experiences  of  engineers  In  the  north  of 
England  engineering  and  manufacturing  districts  on  the 
Important  subject  of  superheating  are  briefly  summarized 
below,  and  may  Interest  American  readers,  who  will  be  able 
to  compare  them  with  American  experience  and  with  the  opin- 
ions of  American  experts.  The  economy,  which  may  be 
attained  by  superheating  is  now  freely  recognized  in  England, 
and  although  a  great  deal  has  yet  to  be  learned  respecting  the 
nature  of  steam,  the  majority  of  steam  users  now  exhibit  less 
fear  in  the  adoption  of  a  practice  which  after  its  introduction 
for  a  time  was  received  with  disfavor.  The  actual  steam 
users  are  not  the  only  ones  interested  in  superheating.  Boiler 
and  steam  engine  makers  in  England  are  fully  alive  to  the 
fact  that  if  steam  engines  are  to  successfully  compete  in 
efBciency  with  internal  combustion  motors,  they  must  cooper- 
ate with  each  other  with  the  object  of  securing  the  utmost 
possible  percentage  of  heat  units  from  every  pound  of  coal 
put  into  the  boiler  furnaces.  .Even  English  colliery  owners, 
who  are  not  usually  particular  in  the  matter  of  fuel  economy, 
are  now  beginning  to  recognize  the  fact  that  superheating 
offers  too  great  a  saving  to  be  ignored. 

In  the  case  of  gas  engines,  the  size  and  the  power  of  which 
are  now  steadily  increasing  in  England,  the  problem  of  using 
the  operative  fluid  is  a  comparatively  simple  one,  and  that 
probably  accounts,  to  a  large  extent,  for  the  success  of  this 
type  of  prime  mover;  but  in  the  case  of  the  steam  engine,  the 
fact  that   the   steam   may  be   gradually   reduced   to   a   liquid 


state  during  its  stages  of  operation  introduces  risks  of  Iobb, 
which  It  has  been  the  constant  aim  of  engine  builders  to  mini- 
mize, ever  since  the  time  of  Watt.  Multiple  expansion  has 
now  been  extended  to  Its  utmoet  limit;  sti-am  jacketing  and 
nilieatlng  are  only  iiiHans  to  an  end.  Apparently,  therefore, 
the  only  course  left  la  to  convert  the  steam  temporarily  Into  a 
gas  by  giving  It  such  a  degree  of  heat  that  there  is  no  poasl- 
blllty  of  Its  condensation  while  passing  through  the  cylinders 
of  the  engine.  Condensation  represents  tho  principal  source  of 
loss  in  all  reciprocating  steam  engines,  and  means  of  prevent- 
ing It  other  than  by  superheating  can  only  be  regarded  as 
palliatives.  But  It  Is  not  for  reciprocating  engines  alone  that 
superheating  is  found  to  pay.  In  the  turbine  engine,  largely 
used  In  England  in  electric  lighting  stations,  although  the  con- 
densation of  steam  by  cold  external  surfaces  does  not  take 
place,  it  has  been  proved  that  superheating  is  an  advantage. 
The  steam  in  the  turbine,  as  Prof.  Watkinson,  a  well-known 
expert,  has  pointed  out,  is  wet  from  another  cause,  namely,  on 
account  of  the  expansion  it  has  undergone  while  doing  work; 
consequently,  the  efliciency  of  this  type  of  prime  mover  may 
be  very  considerably  increased  by  superheating  the  steam 
prior  to  Its  admission  to  the  steam  chest.  In  the  steam  tur- 
bine the  reduction  in  the  amount  of  steam  required  when 
superheated  is  mainly  due  to  the  increased  volume  and  the 
decreased  frictional  resistance  between  the  rotating  vanes  and 
the  steam.  In  one  type  of  turbine  in  which  the  steam  is 
discharged  through  nozzles,  the  flow  has  been  found  to  vary 
or  fluctuate,  which  is  asserted  to  be  due  to  partial  choking  of 
the  nozzle  with  water.  When  the  steam  was  superheated,  the 
flow  was  found  to  be  continuous  and  unvarying,  to  have  a 
higher  velocity,  and  consequently  a  much  greater  efiiclency. 

The  soundness  of  the  practice  of  superheating  being  there- 
fore easily  demonstrable,  the  question  that  faces  the  steam 
user  is  one  of  degree.  It  is  generally  understood  in  England 
that  in  the  United  States  they  are  very  conservative  in  regard 
to  superheating,  a  "moderate  superheat"  being  understood  to 
mean  from  100  to  150  degrees  F.  at  the  boiler,  or  about  100 
degrees  F.  at  the  engine.  This  is  considered  in  England  a 
somewhat  too  moderate  degree,  which  may  probably  entail 
reheating  between  the  high-pressure  and  the  low-pressure 
cylinders.  In  England,  many  engineers  are  not  afraid  of  using 
higher  temperatures.  The  engine  builder  is  prepared  for 
them,  and  the  engineer  is  not  afraid  of  his  packings  burning 
out  or  of  his  lubricants  carbonizing.  In  consequence,  no  prac- 
tical difliculties  are  encountered  in  superheating  to  a  consid- 
erably higher  extent.  At  the  same  time,  it  is  very  essential 
that  the  temperature  of  the  superheated  steam  should  be  con- 
stant. 

Early  difficulties  with  the  superheating  tubes  have  also  been 
overcome.  Solid  drawn  steel  is  now  being  generally  adopted 
in  England  in  place  of  copper  and  cast  iron,  and  the  apparatus 
is  therefore  not  only  safer,  but  its  life  approximates  more 
nearly  the  life  of  the  boiler  itself.  The  large  English  steam 
user,  -when  invited  to  consider  superheating,  naturally  asks 
what  he  may  expect  to  save  by  it.  On  this  point  experiences 
vary  very  considerably,  and  the  figures  given  by  the  makers 
of  superheaters  are  subject  to  some  discount.  In  a  paper  read 
some  time  ago  before  the  Sheffield  Municipal  Electrical  Asso- 
ciation, Mr.  R.  S.  Downe  stated  that,  with  a  superheat  of 
500  degrees  F.,  he  could  effect  a  saving  in  coal  and  steam 
amounting  to  between  ten  and  twenty  per  cent.  The  saving 
is,  of  course,  greater  where  the  engines  are  working  under 
uneconomical  conditions,  and  where  steam  jacketing  is  used, 
or  where  the  piping  is  inordinately  long.  A  superheater 
attached  to  a  boiler  may  abstract  ten  per  cent  of  the  heat  in 
the  flue  gases,  and  reduce  the  efl5ciency  of  the  boiler  by  some- 
thing like  the  same  figure,  but  as  this  extra  ten  per  cent  heat 
in  the  steam  may  reduce  the  engine  losses  by  twenty  per  cent, 
the  net  gain  is  a  substantial  one,  and  justifies  the  adoption  of 
superheating  in  the  opinion  of  English  users.  Mr.  Downe 
finds  that  the  saving  in  steam  is  greater  than  the  loss  in 
coal,  which  is,  of  course,  due  to  more  fuel  being  required  to 
obtain  the  superheat. 

It  is  stated  that  100  degrees  F.  of  superheat  in  the  steam 
turbine  gives  an  extra  economy  of  12  per  cent,  and  it  has  been 
estimated    at    20    per    cent    with    3.j0    degrees    of    superheat. 
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Superheating  in  the  turbine  secures  dry  steam,  and  freedom 
from  the  clogging  of  the  blades  and  guides  by  water. 

It  may  be  of  Interest  to  add  here  the  views  of  those  not 
favorably  impressed  with  superheating.  They  suggest  that 
many  practical  engine  builders  object  to  superheat  exceeding 
150  degrees  F.,  as  valves  and  cylinders  are  apt  to  become 
scored.  It  is  true  that  by  adopting  drop  valves,  instead  of 
Corliss  or  slide  valves,  the  troubles  can  be  reduced,  though 
not  entirely  avoided,  but  there  are  objections  to  the  change. 
The  new  valves  and  valve  gear  necessitate  new  designs  and 
patterns,  and  in  addition  bring  along  spocial  operating  trou- 
bles of  their  own.  Most  turbines  have  a  natural  advantage 
over  the  reciprocating  engine  so  far  as  the  use  of  superheated 
steam  is  concerned,  because  they  have  no  bearing  or  rubbing 
surfaces  under  pressure  exposed  to  the  action  of  the  super- 
heated steam.  On  the  other  hand,  the  fine  clearances,  which 
are  so  desirable  in  the  working  parts,  are  more  Influenced 
and  altered  by  superheated  steam.  This  is  especially  the  case 
in  reaction  turbines.  In  blades  of  certain  niclvel  alloys,  highly 
superheated  steam  has  been  found  to  produce  brittleness. 

As  regards  the  economy  of  superheated  steam,  it  is  usually 
taken  for  granted  that  it  effects  a  substantial  one.  Informa- 
tion, the  opponents  claim,  on  this  point  is  limited,  owing  in 
part  to  a  tendency  of  comparatively  recent  growth  for  engi- 
neers to  speak  of  the  performance  of  an  engine  In  terms  of 
the  weight  of  steam  consumed  per  horse-power.  It  is  not  so 
long  since  it  was  usual  to  estimate  the  performance  in  terms 
of  the  coal  consumption  at  the  boiler.  This,  of  course,  by 
introducing  the  unknown  efficiency  of  the  boiler  as  a  factor, 
rendered  comparisons  of  engine  efficiencies  a  very  difficult 
and  uncertain  matter.  This  was  recognized,  and  in  order  to 
eliminate  the  boiler  from  the  comparison,  the  weight  of  steam 
consumed  is  now  generally  the  basis  of  comparison.  But 
superheated  steam  contains  more  heat  than  saturated  steam, 
and  assuming  that  the  boiler  efficiency  remains  unaltered,  it 
Is  clear  that  the  weights  of  saturated  and  superheated  steam 
used  by  the  same  engine  are  not  directly  of  use  for  compar- 
ing the  efficiencies  in  the  two  cases.  Thus,  tests  show  that 
a  good  steam  engine  or  turbine  will  have  its  steam  consump- 
tion reduced  by  about  1.7  pound  of  steam  per  kilowatt  hour, 
or  from  8  to  10  per  cent  of  the  normal  steam  consumption, 
for  every  100  degrees  P.  of  superheat.  Taking  the  higher 
figure  so  as  to  allow  everything  possible  to  the  superheated 
steam,  it  must  be  pointed  out  that  these  figures  do  not  signify 
that  the  coal  consumption  is  reduced  by  10  per  cent.  With 
independently  fired  superheaters,  the  coal  consumption  is 
probably  no  less  than  with  saturated  steam.  With  ordinary 
fine  or  integral  superheaters  the  effect  on  the  coal  consump- 
tion depends  upon  whether  or  not  an  economizer  is  fitted,  and 
the  position  of  the  superheater,  whether  directly  over  the 
fire  or  in  the  flue,  meeting  the  gases  after  leaving  the  boiler 
proper.  Superheaters  are  most  economical  when  there  is  no 
economizer,  and  in  that  case  should  never  meet  the  hot  gases 
before  they  reach  the  boiler  heating  surface. 

If  it  be  assumed  that  the  over-all  efficiency  of  the  boiler  is 
not  affected  by  the  superheater,  then  the  extra  heat  in  a  given 
weight  of  steam  as  compared  with  saturated  steam  is  about 
5  per  cent  for  100  degrees  of  superheat.  The  decrease  In  the 
steam  consumption  being  10  per  cent,  the  net  economy  of  fuel 
is  5  per  cent,  or,  say,  from  0.07  to  0.1  pounds  of  coal  per  indi- 
cated horse-power  hour  for  the  main  engine.  The  question 
is  whether  or  not  this  saving  in  fuel  pays  for  the  means 
employed  to  obtain  it.  With  a  1,000-horse-power  engine  for 
one  year,  the  charges  on  the  superheater  for  interest,  depreci- 
ation and  maintenance  at  12%  per  cent  would  be  about  £35. 
For  each  1  per  cent  of  the  engine's  maximum  yearly  output 
(continuous  running  day  and  night  at  full  load),  the  saving 
in  fuel  would  be  from  three  to  four  tons.  From  this,  the 
saving  can  be  estimated  under  any  given  conditions  of  work- 
ing, and  for  any  given  price  of  fuel.  For  instance,  consider  a 
mill  or  factory  in  which  the  engine  output  is  35  per  cent  of 
the  maximum,  coal  costing  6  shillings  a  ton.  delivered.  The 
coal  is  usually  slack;  the  greater  saving  in  weight  of  four 
tons  per  1  per  cent,  or  140  tons  per  year  may,  therefore,  be 
taken.  This  gives  a  reduction  in  the  coal  bill  of  £42,  or  a 
saving  over  the  fixed  charges  of  £7  per  year;  with  dearer 
coal  a  larger  saving  would  result. 


THE  BRINELL  METHOD  OF  TESTING  THE 
HARDNESS  OP  METALS. 

The  method  of  testing  the  hardness  of  metals  devised  by 
Mr.  J.  A.  Brinell  has  rcM'cived  very  favorable  attenlion  from 
metallurgists  in  this,  as  well  as  in  other  countries.  In  1900 
Mr.  Brinell,  then  chief  engineer  and  technical  manager  of  the 
Fagersta  Iron  and  Steel  Works  in  Sweden,  first  made  public 
his  method  of  testing  the  hardness  of  Iron  and  steel,  by  sub- 
mitting it  to  the  Society  of  Swedish  Engineers  in  Stockholm. 
At  the  meeting  of  the  CongrOs  International  des  Mfthodes 
d'Essai  des  Matiriaux  de  Construction  in  Paris  the  same  year 
the  method  attracted  general  attention,  and  Its  merits  were 
duly  acknowledged  by  awarding  the  inventor  with  a  personal 
Grand  Prix  at  the  Paris  Exposition.  The  method  was  first 
described  in  the  English  language  by  Mr.  Axel  Wahlberg  in  a 
paper  before  the  Iron  and  Steel  Institute  in  1901.  Since  then, 
the  practical  value  of  this  method  has  been  amply  substanti- 
ated on  various  occasions  by  means  of  comprehensive  tests 
and  investigations  undertaken  by  several  distinguished  scien- 
tists   in    different    cotmtries.        In    working   out    his    method. 
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Pig.  1.    Diagrams  showing  Relation  bet-ween   Results  Obtained  by  Various 
Methods  for  ascertaining  the  Ultimate  Strength  of  Materials. 

Brinell  kept  in  view  the  necessity  of  taking  Into  account  the 
requirements  that  the  method  must  be  trustworthy,  must  be 
easy  to  learn  and  apply,  and  capable  of  being  used  on  almost 
any  piece  of  metal,  and  particularly,  to  be  used  on  metal 
without  in  any  way  being  destructive  to  the  sample. 

Principle  of  Method  for  Testing-  Hardness  of  Metals. 

The  Brinell  method  consists  In  partly  forcing  a  hardened 
steel  ball  into  the  sample  to  be  tested  so  as  to  effect  a  slight 
spherical  impression,  the  dimensions  of  which  will  then 
serve  as  a  basis  for  ascertaining  the  hardness  of  the  metal. 
The  diameter  of  the  impression  is  measured,  and  the  spheri- 
cal area  of  the  concavity  calculated.  On  dividing  the  amount 
of  pressure  required  in  kilogrammes  for  effecting  the  impres- 
sion by  the  area  of  the  impression  in  square  millimeters  an 
expression  for  the  hardness  of  the  material  tested  is  obtained, 
this  expression  or  number  being  called  the  hardness  numeral. 
In  order  to  render  the  results  thus  obtained  by  different  tests 
directly  comparable  with  one  another,  there  has  been  adopted 
a  common  standard  as  well  with  regard  to  the  size  of  ball  as 
to  the  amount  of  loading.  The  standard  diameter  of  the  ball 
is  10  millimeters  (0.3937  inch)  and  the  pressure  3,000  kilo- 
grammes (6,614  pounds)  in  the  case  of  Iron  and  steel,  while 
in  the  case  of  softer  metals  a  pressure  of  500  kilogrammes 
(1,102  pounds)  is  used.  Any  variation  either  in  the  size  of 
the  ball  or  the  amount  of  loading  will  be  apt  to  occasion  more 
or  less  confusion  without  there  being  any  advantage  to  com- 
pensate for  such  inconvenience.  Besides,  making  any  com- 
parisons between  results  thus  obtained  in  a  different  manner 
would  be  more  or  less  troublesome,  and  complicated  calcula- 
tions would  be  required. 

The  diameter  of  the  impression  is  measured  by  means  of  a 
microscope  of  suitable  construction,  and  the  hardness  numeral 
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may  be  obtained  wlUiout  calciilnliou  directly  from  the  table 
given  herewith,  worked  out  for  the  standard  diameter  of  ball 
and  i)r('ssures  mentioned.  The  formulas  employed  in  the  cal- 
culation of  this  table  are  as  follows: 

yz=2nr  (r—\/r'  —  R')  (1) 


K 


H  =  - 


(2) 


in  which  formulas 

r=:  radius  of  ball  in  millimeters, 

ft  =:  radius  ot  depression  in  millimeters, 

V  =  superficial  area  of  depression  in  square  millimeters, 

A' =:  pressure  on  ball  in  kilogrammes, 

//=:  hardness  numeral. 

Suppose,  for  instance,  that  the  radius  of  the  ball  equals  5 
millimeters  (0.1968  inch),  and  that  the  test  is  undertaken 
on  a  piece  of  steel,  the  pressure  consequently  applied  being 
3.000  kilo.s;ranimes  (6,61!  pounds).  Assuming  that  we  found 
the  diameter  of  the  depression  equal  to  2  millimeters  (0.7874 
inch)  by  msasurement,  we  have: 

2  TT  X   5   (5  — V  ^5"=^)  =13.13  =  2/, 
and  3,000 


:22S=fl', 


13.13 
which  as  we  see  agrees  with  the  figure  given  in  our  table  for 
a  4  millimeters  diameter  of  Impression. 


If  the  hardness  numerals  are  multiplied  by  these  coeffl- 
dents,  the  result  obtained  will  be  the  ultimate  tensile  strength 
of  the  material  In  kilogrammes  per  square  millimeter.  It  Is 
evident  that  coofflclents  can  easily  be  worked  out  so  that  If 
the  hardness  numerals  be  multiplied  by  these  the  strength 
could  be  obtained  in  pounds  per  square  inch.  Suppose,  for 
Instance,  that  a  test  of  an  annealed  steel  bar  by  means  ot 
the  Brlnell  ball  test  gave  an  Impression  of  a  diameter  of  4.6 
millimeters.  Then  the  hardness  numeral,  according  to  our 
table,  would  be  170,  and  the  ultimate  tensile  strength  conse- 
quently 0.362  X  170  =  61.5  kilogrammes  per  square  milli- 
meter, provided  the  impression  was  effected  transversely  to 
the   rolling  direction. 

In  Fig.  1  are  shown  a  number  of  diagrams  which  Indicate 
the  results  obtained  at  the  tests  undertaken  to  ascertain  the 
coeflJclents  given.  In  these  diagrams  the  full  heavy  line  Indi- 
cates the  tensile  strength  ot  the  material,  as  calculated  from 
the  ball  tests  in  the  rolling  direction.  The  dotted  lines  Indi- 
cate the  strength  as  calculated  from  the  ball  tests  in  a  trans- 
versal direction,  and  the  "dash-dotted"  lines  show  the  actual 
tensile  strength  of  the  material  as  ascertained  by  ordinary 
methods  for  ascertaining  this  value.  It  is  interesting  to  note 
how  closely  the  three  curves  agree  with  one  another,  and  con- 
sidering the  general  uncertainty  and  variation  met  with  when 
testing  the  same  kind  ot  material  for  tensile  strength  by  the 
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Relation  beti^een  Hardness  of  Materials  and 
Ultimate  Strength. 

It  has  been  pointed  out  by  Mr.  Brinell  himself  that  this 
method  of  testing  hardness  of  metals  offers  a  most  ready  and 
convenient  means  of  ascertaining  within  close  limits  the  ulti- 
mate strength  of  iron  and  steel.  This,  in  fact,  is  one  ot  the 
most  interesting  and  important  results  of  this  method  of 
measuring  hardness.  In  order  to  determine  the  ultimate 
strength  of  iron  and  steel,  it  is  only  necessary  to  establish  a 
constant  coefficient  determined  by  experiments  which  serves 
as  a  factor  by  which  the  hardness  numerals  are  multiplied, 
the  product  being  the  ultimate  strength.  Rather  compre- 
hensive experiments  were  undertaken  with  a  considerable 
number  of  specimens  of  annealed  material  obtained  from 
various  steel  works  for  the  purpose  of  establishing  the  coeffi- 
cient by  the  present  director  of  the  Office  for  Testing  Materials 
of  the  Royal  Technical  Institution  at  Stockholm.  The  re- 
sults obtained  were  as  follows: 

For  hardness  numerals  below  17.5.  when  the  impression  is 
effected  transversely  to  the  rolling  direction,  the  coefficient 
equals  0.362;  when  the  Impression  is  effected  in  the  rolling 
direction,  the  coefficient  equals  0.354. 

For  hardness  numerals  above  175,  when  the  impression  Is 
effected  transversely  to  the  rolling  direction,  the  coefficient 
equals  0.344;  when  the  impression  is  effected  in  the  rolling 
direction,  the  coefficient  equals  0.324. 


ordinary  methods,  it  is  sate  to  say  that  the  ball  test  method 
comes  nearly  as  close  to  the  actual  results  as  does  any  other 
method  used.  Especially  within  the  range  ot  the  lower  rates 
ot  carbon,  or  up  to  0.5  per  cent,  or  in  other  words,  within  the 
range  of  all  ordinary  construction  materials,  the  coincidents 
are,  in  fact,  so  very  nearly  perfect  as  to  be  amply  sufficient  to 
satisfy   all   practical   requirements. 

In  the  case  of  any  steel,  whether  it  be  annealed  or  not, 
that  has  been  submitted  to  some  further  treatment  of  any 
other  kind  than  annealing,  such  as  cold  working,  etc.,  or  in 
the  case  of  any  special  steel,  there  would  be  other  coefficients 
needed  which  would  then  also  be  ascertained  by  experiments. 
The  same  coefficient,  how^ever,  will  hold  true  tor  the  same 
kind  of  material  having  been  subjected  to  the  same  treatment. 
Thus,  the  ball  testing  method  for  strength  is  equally  satisfac- 
tory, and  far  more  convenient,  in  all  cases  where  the  rupture 
test  would  be  applied.  One  of  the  greatest  advantages  of  the 
Brinell  method  is  that  in  the  case  of  a  large  number  of  ob- 
jects being  required  to  be  tested,  each  one  of  the  objects  can 
be  tested  without  demolition,  and  without  the  trouble  of  pre- 
paring test  bars. 

Application  of  the  Brinell  Ball  Test  Method. 

Summarizing  what  has  been  said  in  the  previous  discus- 
sion, and  adding  some  other  important  points,  we  may  state 
the  various  uses  for  which  the  Brinell  ball  test  method  may 
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be  applied,  outside  of  the  direct  test  of  the  hardness  of  con- 
structing materials  and  the  calculation  from  this  test  of  the 
ultimate  strength  of  the  materials,  as  follows: 

1.  Determining  the  carbon  content  in  iron  and  steel. 

2.  Examining  various  manufactured  goods  and  objects,  such 
as  rails,  tires,  projectiles,  armor  plates,  guns,  gun  barrels, 
structural  materials,  etc.,  without  damage  to  the  object  tested. 

3.  Ascertaining  the  qualit.v  of  the  material  In  finished 
pieces  and  fragments  of  machinery  even  in  such  cases  when 


Piff.  2.     Aktiebolaget  Alpha's  Machine  for  Testing  Hardness  of  Materials. 

no    specimen    bars    are   obtainable    for   undertaking   ordinary 
tensile  tests. 

4.  Ascertaining  the  effects  of  annealing  and  hardening  of 
steel. 

5.  Ascertaining  the  homogeneity  of  hardening  in  any  manu- 
factured articles  of  hardened  steel. 

6.  Ascertaining  the  hardening  power  of  various  quenching 
liquids,  and  the  influence  of  temperature  of  such  liquids  on 
the  hardening  results. 

7.  Ascertaining  the  effect  of  cold  working  on  various  ma- 
terials. 

Machines'used  for  Testing  the  Hardness  of  Metals  by 
the  Brinell  Method. 

The  method  of  applying  the  Brinell  ball  test  was  at  first 
only  possible  in  such  establishments  where  a  tensile  testing 
machine  was  installed.  As  these  machines  are  rather  ex- 
pensive, the  use  of  the  ball  test  method  was  limited.  For  this 
reason  a  Swedish  firm,  Aktiebolaget  Alpha,  Stockholm, 
Sweden,  has  designed  and  placed  on  the  market  a  compact 
machine  specially  intended  for  making  hardness  tests.  This 
machine,  as  shown  in  Fig.  2,  consists  of  a  hydraulic  press 
acting  downward,  the  lower  part  of  the  piston  being  fitted 
with  a  10-millimeter  steel  ball  fc  by  means  of  which  the  im- 
pression is  to  be  effected  in  the  surface  of  the  specimen  or 
object  to  be  tested.  This  object  is  placed  on  the  support  s 
which  is  vertically  adjustable  by  means  of  the  hand-wheel  r, 
while  at  the  same  time  it  can  be  inclined  sideways  when  this 
is  needed  on  account  of  the  irregular  shape  of  the  part  tested. 
The  whole  apparatus  is  solidly  mounted  on  a  cast  iron  stand. 
The  pressure  is  effected  by  means  of  a  small  hand  pump,  and 
the  amount  of  pressure  can  be  read  off  direcfly  in  kilogrammes 
on  the  pressure  gage  mounted  at  the  top  of  the  machine. 


In  order  to  insure  against  any  eventual  non-working  of 
the  manometer,  this  machine  is  fitted  with  a  special  contriv- 
ance purporting  to  control  in  a  most  infallible  manner  the 
indications  of  that  apparatus,  while  at  the  same  time  serving 
to  prevent  any  excess  of  pressure  beyond  the  exact  amount 
needed  according  to  the  case.  This  controlling  apparatus 
consists  of  a  smaller  cylinder,  o,  directly  communicating  with 
the  press-cylinder.  On  being  loaded  with  weights  correspond- 
ing to  the  amount  of  pressure  required,  the  piston  in  this 
cylinder  will  be  pushed  upward  by  the  pressure  effected  within 
the  press-cylinder  at  the  very  moment  when  the  requisite 
testing  pressure  is  attained.  Owing  to  this  additional  device, 
there  can  thus  be  no  question  whatever  of  any  mistake  or  any 
errors  as  to  the  testing  results,  that  might  eventually  be  due 
to  the  manometer  getting  out  of  order. 

Method  of  Performing  the  Ball  Test. 
The  test  specimen  must  be  perfectly  plane  on  the  very  spot 
where  the  impression  is  to  be  made.  It  is  then  placed  on  the 
support  s.  Fig.  2,  which,  as  mentioned,  is  adjusted  by  means 
of  the  hand-wheel  r  so  as  to  come  into  contact  with  the  ball 
fc.  A  few  slow  strokes  of  the  hand  pump  will  then  cause  the 
pressure  needed  to  force  the  ball  downward,  and  a  slight  im- 
pression will  be  obtained  in  the  object  tested,  but  as  soon  as 
the  requisite  amount  of  pressure  has  been  attained,  the  upper 
piston  is  pushed  with  the  controlling  apparatus  upward,  as 
previously  described.  On  testing  specimens  of  iron  and  steel, 
the  pressure  is  maintained  on  the  specimen  for  15  seconds, 
but  in  the  case  of  softer  materials  for  at  least  half  a  minute. 
After  the  elapse  of  this  time,  the  pressure  is  released,  and 
the  contact  between  the  ball  and  the  sample  will  cease.  A 
spiral  spring  fitted  within  the  cylinder,  and  being  just  of 
sufficient  strength  to  overcome  the  weight  of  the  press  piston, 
pulls  the  same  upward  into  its  former  position,  while  forcing 
the  liquid  back  into  its  cistern.  The  diameter  of  the  impres- 
sion effected  by  the  ball  is  then  measured  by  the  microscope 


Fig,  3.     Section  of  Press  Cylinder  of  Machine  in  Fig.  2. 

m,  which  is  specially  constructed  for  this  purpose,  the  results 
obtained  by  this  measurement  being  exact  within  0.05  milli- 
meter (0.002  inch).  Fig.  3  shows  a  cross-section  through  the 
cylinder  and  piston  part  of  the  machine.  Another  type  of  ma- 
chine is  designed  for  special  tests  in  which  very  high  press- 
ures are  required.  The  ball  in  this  machine  is  19  millimeters 
(0.748  inch)  in  diameter,  and  the  pressures  employed  vary 
from  3  to  50  tons.  The  construction  and  operation  are  other- 
wise exactly  the  same  as  that  of  the  smaller  machine  in  Fig.  2. 
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DROP  FORGE  WORK  IN  AN  AUTOMO- 
BILE SHOP.* 

ETHAN  VIALL.I 

Very  little  of  value  has 
been  written  on  drop  forging 
die  work  and  shop  practice 
as  it  actually  exists  In  the 
modern  drop  forging  sliop. 
Here  and  there,  a  solitary  die 
or  device  has  been  pictured 
and  described,  or  a  few 
sketches  made  of  dies  that 
may  be  entirely  imaginary, 
so  far  as  can  be  learned  from 
any  evidence  offered,  and 
which  are  of  such  a  simple 
and  elementary  nature  as  to 
convey  no  adequate  idea 
whatever  of  the  magnitude 
or  difficulty  of  the  work,  to 
anyone  not  familiar  with  it.  This  class  of  contributions  cov- 
ers the  greater  part  of  what  has  been  published  on  a  practice 
that  has  grown  and  developed  from  the  hand  forging  process 
of  the  hammer  and  anvil,  to  one  of  the  most  important 
branches  of  modern  machine  industry. 

Hundreds  of  parts  that  were  formerly  cast  from  malleable 
iron  are  now  drop  forged,  the  extra  cost  being  more  than 
made  up  by  the  uniformity,  strength  and  reliability  of  the 
product;  and  no  one  has  been  quicker  to  realize  this  than  the 
really  live,  up-to-date  automobile  manufacturer  to  whom  the 
mechanical  world  is  indebted  for  so  many  other  valuable 
mechanical  developments. 


Ethan  VlaU.t 


niaclilne   use,  and   trained,  Bkillful  dleniakers  are   needed,  as 
well  as  a  careful  selection  of  the  steel  used. 

Materials  for,  and  Life  of.  Drop  Forg-lner  Dies. 

Steel,  cast  into  blocks,  is  not  suitable  for  tli-ts  work,  as 
flaws  or  blowholes  are  likely  to  develop  where  least  expected 
or  desired,  so  as  a  general  rule,  forged  blocks  of  open  hearth 
crucible  steel  are  used.  These  blocks  are  either  purchased 
ready  forged.  In  various  sizes,  from  the  steel  manufacturers, 
or  are  forged  in  the  shop  where  they  are  used,  the  former 
plan  being  the  usual  one. 

A  rough  estimate  as  to  the  average  lite  of  a  drop  forging 
die,  used  for  medium  sized  work  on  Bessemer  steel,  was  given 
by  a  foreman  of  long  experience,  as  about  forty  thousand 
pieces.  Some  dies  might  be  broken  immediately  when  put  in 
operation,  while  others  might  stand  for  a  hundred  thousand 
pieces  or  even  more. 

Automobile  Shop  Drop  ForgTlngr  Practice. 

In  preparing  this  article,  the  photographs  and  data  were 
obtained  in  the  factory  of  Thomas  B.  .leffery  &  Co.,  Kenosha. 
Wisconsin,  the  manufacturers  of  the  famous  "Rambler"  au- 
tomobile. This  company's  drop  forging  department  is  far 
ahead  of  anything  outside  of  the  big  concerns  that  make  a 
specialty  of  drop  forgings,  and  consists  of  a  well-lighted, 
finely-equipped  tool-room,  used  only  for  drop  forge  die  work, 
a  thoroughly  up-to-date  hardening  plant,  and  a  big  building 
full  of  steam  hammers,  punch  presses,  heating  furnaces  and 
every  appliance  necessary  for  first-class  work.  This  depart- 
ment is  under  the  direct  supervision  of  one  of  the  best  all- 
lound  drop  forge  men  in  the  West. 

The  greater  part  of  the  drop  forgings  made  here  are  of 
Bessemer  bar  steel,  though  some  of  the  more  particular  au- 


Figr.  1.    Planing  a  Die-block  on  a  Shaper. 

The  making  of  drop  forging  dies,  together  with  the  harden- 
ing process  through  which  they  are  put  and  the  methods  of 
using  them,  is  a  trade  in  itself,  though  closely  allied  to  tool 
and  die  making  as  understood  in  the  big  shops  of  to-day. 
Each  branch  of  shop  work  presents  its  individual  problems, 
and  a  tool-  and  die-maker,  though  skilled  in  other  lines,  can- 
not go  into  a  forging  shop  and  make  drop  forge  dies  without 
special  instruction  and  training. 

In  drop  forge  die  work,  as  in  other  kinds  of  tool  work,  there 
are  various  grades  of  accuracy  and  finish  required.  Some 
forgings  must  come  from  the  hammer  practically  finished  to 
size,  while  others  are  made  large  enough  to  allow  consider- 
able machining.  Where  only  a  few  pieces  of  a  rough  nature 
are  required,  little  skill  is  needed  In  the  making  or  main- 
tenance of  the  dies,  but  where  small  accurate  parts  are  to  be 
made    in    large   quantities,    special   tools   for   both   hand   and 


*  For  previous  articles  on  drop  forging,  see  "Drop  and  Stamped 
Forgings."  by  Joseph  Horner,  May,  1908,  and  tbe  previous  articles 
there  referred  to. 

t  Address  :  805  North  Morcer  St.,  Decatur.  III. 
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Fig.  2.    A  Pair  of  Typical  Drop  Forging  Dies  and  Their  Work. 

tomobile  fittings  are  made  of  special  grades  of  tool  steel.  All 
of  the  drop  forging  dies  are  of  the  highest  class,  calling  for 
the  best  die-making  skill,  and  necessitating  a  great  deal  of 
hand  work  in  additicn  to  the  most  accurate  machining. 

Malsin?  a  Die. 

In  the  original  outlining  of  a  set  of  drop  forging  dies,  the 
measurements  for  the  forming  cavities  may  be  taken  from  a 
blue-print  supplied  by  the  drafting-room,  or  they  may  be 
taken  from  a  piece  already  made — possibly  a  forging  or  a  lead 
casting  obtained  from  some  former  set  of  dies,  or  perhaps 
a  piece  made  up  for  a  model.  Sometimes  a  sheet  metal 
templet  is  made  to  assist  in  obtaining  the  desired  shape  of 
the  die  cavities,  w'hile  in  other  cases,  only  the  outline  scribed 
en  the  coppered  surface,  together  with  the  necessary  measure- 
ments, is  needed.  The  size  and  outline  of  the  forging  to  be 
made,  as  well  as  the  accuracy  required,  govern  the  method  of 
procedure. 

The  die  blocks,  which,  as  already  stated,  are  forged  of  open 
hearth  crucible- steel,  are  first  placed  in  a  shaper  and  care- 
fully surfaced  off  to  the  required  dimensions,  as  shown  in 
Fig.  1.  These  blocks  are  made  over-size,  so  that  enough  of 
the  surface  can  be  machined  off  to  insure  good,  sound  metal 
to  work  on.  The  outlines  for  the  breaking-down  or  roughing, 
the  finishing,  and  sometimes  the  bending  forms  are  then  laid 


IS 


MACHINERY. 


September,  1908. 


off  ou  the  coppered  faces,  and  the  cavities  roughed  out  on  tlie 
drill  press  or  lathe  as  the  case  may  require,  or  on  the  pro- 
filing machine,  as  shown  In  Fig.  3. 

The  same  set  of  dies  shown  in  this  engraving  is  shown  still 
further  roughed  out  in  Fig.  2.  The  shape  of  the  forging  to  be 
made  in  this  set  is  sliown  at  tlie  top  of  the  illustration,  and 
it  is  a  foot  pedal  for  a  clutch  lever.  The  channel  for  the 
fin,  or  'flash,"  which  is  formed  in  the  finishing  operation, 
is  plainly  shown  in  the  middle  cavities. 

The  letters,  CLUTCH,  were  first  lightly  stamped  on  the 
metal  with  special  steel  letters  to  get  the  outline;  then  they 


Fig.  li  shows  a  few  of  the  tools,  scrapers,  and  rifflers  used 
in  the  finishing  worl<.  These  are  mostly  made  of  old  files  and 
are  ground  or  bent  to  suit  the  needs  of  particular  cases. 

In  Fig.  7  are  some  of  the  milling  tools  that  have  been  made 
especially  for  this  work.  Only  twenty-four  of  them  are  sliown, 
though  several  hundred  of  all  shapes  and  sizes  are  in  stoclt. 
Another  set  of  special  cutters  is  shown  in  Fig.  8.  Two  of 
these  have  a  single  inserted  blade  or  "fly-cutter"  held  in  place 
by  a  set-screw,  and  are  very  useful  tools  for  some  kinds  of 
work. 

The  tools  shown   in    Vig.  9  are  known  as  "types,"  and  are 


Fig.  3.    Profiling  Machine  much  Used  in  Die-sinking 


Fig.  4.    Fiulalilng  the  Die  shown  In  Fig.  2  on  the  Profiling  Machine. 


Fig.  6.    Special  "Ball  Vise"  used  in  Sinking  Drop  Forging  Dies. 

were  chiseled  out,  and  finally  finished  by  driving  in  the  steel 
letters  to  smooth  up  the  roughness  caused  by  chiseling. 

Fig.  4  shows  the  final  cuts  being  taken  on  the  breaking- 
down  part  of  this  die,  the  rest  of  the  work  consisting  of  scrap- 
ing, gouging  and  chiseling. 

Tools  Employed  in  Making  Dies. 
For  the  hand  work,  the  die  block  is  held  in  a  special  "ball 
vise"  which  is  shown  in  Fig.  5.  A  vise  of  this  type  is  the 
handiest  device  imaginable  for  heavy  die  work.  This  illus- 
tration also  shows  the  breaking-down  part  of  the  die  a  little 
more  plainly  than  the  previous  examples. 


Fig.  6.     Scrapers.  Files,  Rifflers  and  other  Tools  used  by  Die-sinkers. 

used  in  scraping  out  cylindrical  cavities  to  size.  These  types 
are  turned  to  the  proper  size,  and  when  used  are  smeared 
with  lead  and  rocked  back  and  forth  in  the  partly  finished 
cavity.  The  metal  is  then  scraped  away  wherever  the  lead 
shows.  For  cylindrical  work,  these  types  are  indispensable 
tools. 

The  tools  shown  in  Fig.  10  were  made  by  one  of  the  expert 
die  sinkers  in  the  Jeffery  shop.  The  tool  shown  at  the  right 
is  used  to  scribe  an  outline  from  a  forging.  It  consists  of 
a  hardened  steel  blade,  with  a  point  on  one  end.  set  into  a 
flat  steel  block  in  such  a  way  that  it  is  free  to  move  up  and 
down  to  a  limited  extent.     The  rivet  shown  on  the  side  passes 
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Fig.  9.    "Typing"  Tools  used  by  Die-sinkers  to  Form  Circular  CsTities.  Fig.  lO.    Vernier  Caliper  Depth  Gage.  Inside  Micrometer,  and  Scribing  Elock. 


Ipjawm-jUflBi 


Fig.  11.    Samplea  of  Lead  Castlnes  or  Proofs  taken  ft-om  Drop  Forging 
Dies  for  Testing  the  Accuracy  of  Outline. 


Fig.  12,    Staking  Tools  used  to  Repair  Worn  and  Cracked 
Drop  Forging  Dies 
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Fig.  13.     An  Example  of  Drop  Forging  Die  showing  Breaking- 
dow^n  Die  at  the  Bight. 


Fig.  14.    Drop  Forging  Die  showing  both  Edging  and  Flattingf 
Breaklng-dowQ  Dies. 
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tlirougli  a  short  slot  in  the  blade.  AVhci  in  use.  a  flat  spring 
on  tlie  lop  edge  of  the  tool  presses  the  point  down  onto  the 
eoppered  surface,  causing  a  mark  wherever  moved.  To  use 
this  tool,  ft  is  held  on  edge  with  the  point  down  and  the 
edge  of  the  hardened  blade  in  contact  with  the  forging.  The 
steel  blcck  keeps  the  blade  perpendicular,  and  by  keeping  the 
edge  of  the  blade  in  contact  with  the  forging  while  scribing, 
a  correct  outline  is  obtained,  which  could  not  be  done  with  an 
ordinary  scriber  on  account  of  the  working  outline  being 
considerably  above  the  die  face. 

The  middle  tool  shown  in  Fig.  10  is  a  one-inch  inside  mi- 
crometer, which  was  made  by  the  die-sinker  because  he  could 
net  buy  one  small  enough  for  the  purpose.  The  other  tool  Is 
a  regular  stock  caliper  square,  to  which  has  been  added  a 
depth  gage.  The  gage  is  so  made  that  the  rod  projects  the 
same  distance  that  the  caliper  jaws  are  apart.  The  usefulness 
and  convenience  of  this  tool  are  at  once  apparent  to  a  tool- 
maker. 


Examples  of  Drop  Forgingr  Dies. 

One-half  of  a  die  set,  showing  the  breaking-down  and  finish- 
ing forms,  is  illustrated  in  Fig.  13.  In  this  illustration  the 
method  of  leaving  a  ridge  around  the  finishing  form  and  cut- 
ting a  channel  for  the  fin  Is  very  plainly  shown.  This  method 
is  followed  in  all  of  the  drop  forge  dies  made  in  the  Jeffery 
shop.  Fig.  14  shows  a  more  complicated  die.  In  this,  both 
edging  an.d  flatting  breaking-down  die  forms  are  shown.  In 
using  this  die,  the  hot  bar  from  which  the  forging  is  being 
made,  is  alternately  swung  from  one  to  the  other  form,  it  be- 
ing held  edgewise  in  one  and  flat  in  the  other,  and  given  a 
blow  or  two  until  suflSciently  reduced  for  the  finishing  form, 
after  which  it  is  cut  off  from  the  bar  by  a  shear  fastened  to 
the  hammer  at  one  side  of  the  die  block. 

In  Fig.  15  the  roughing  or  breaking-down  die  is  shown  and 
also  a  bending  form,  the  bar  being  roughed  into  shape,  and 
then  bent  and  finished.  Of  course,  in  these  last  two  illus- 
trations  it    is    understood    that   the   cuts   show   only  one-half 
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Fig.  15.    Drop  Forging  Die  showing  Bending  Form  in  Front. 


Fig.  16.    Drop  Forging  Die  and  Bending  Die  for  Steering  Gear  Part. 


Fig.  17.    Mating  Die  to  Die  in  Fig.  16. 

The  Lead  Casting-  or  Proof. 
After  the  mechanical  work  on  a  set  of  dies  is  done,  a  lead 
casting  of  the  cavity  is  made  and  sent  to  the  superintendent 
to  be  passed  upon.  If  it  is  correct,  the  dies  are  hardened  and 
sent  to  the  forging  shop,  but  if  it  is  off  size  or  sliape,  or  for 
any  reason  not  satisfactory,  suitable  cha;:gts  are  made, 
and  another  lead  impression  taken  and  passed  upon  as  be- 
fore. Fig.  11  shows  a  number  of  these  lead  castings  which 
arc  kept  in  the  tool-room  tor  reference,  and  they  often  save 
considerable  trouble  when  making  duplicate  dies. 

Staking  Tools  used  for  Repairing  Dies. 
After  a  set  of  die.s  has  been  in  use  for  some  time,  tiie  dies 
are  likely  to  develop  cracks  or  drawing  seams  which  cause 
ridges  and  rough  spots  on  the  forgings.  These  cracks  are 
closed  up  by  hammering  first  on  one  side  and  then  on  the  other 
with  a  hammer  and  what  are  called  "staking"  tools,  which  are 
simply  special  shaped,  tempered  steel  punches  made  of  chisel 
steel  stock.    Some  of  these  staking  tools  are  shown  in  Fig.  12. 


Fig.  18.    Drop  Forging  Die  for  Wrencn  and  Trimming  Die  for  Same. 

of  the  set,  the  other  half  corresponding  in  shape  to  the  one 
snown  in  such  a  way  as  to  produce  the  desired  shape.  To 
better  illustrate  this  for  the  benefit  of  those  not  familiar 
with  this  class  of  work,  both  halves  of  a  set  of  dies  are  shown 
in  Figs.  16  and  17.  These  show  the  complete  forging  and 
bending  parts  for  this  particular  piece.  The  end  of  the  finish- 
ing form  also  shows  a  place  where  one  of  the  types  illus- 
trated in  Fig.  9  was  used  when  first  working  out  the  cavity. 

Trimming  Dies. 
Some  of  the  forgings  are  of  such  shape  that  the  fin  or 
flash  formed  is  easily  ground  or  machined  off,  while  others 
are  put  through  a  trimming  die.  These  trimming  dies  are 
about  the  same  as  the  trimming  dies  used  for  other  classes 
of  work,  and  so  need  little  comment.  Fig.  IS  shows  a  set  of 
forging  and  trimming  dies  used  for  making  "Rambler" 
wrenches.  The  breaking-down  form  is  very  plainly  shown, 
as  is  also  the  finishing  cavity.  The  trimming  punch  is  at  one 
side,  while  the  trimming  die  in  the  middle  is  sho^Yn  made  up 
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of  four  separate  parts.  This  is  done  because  the  die  parts 
tliat  shear  out  tlie  wrench  slots  wear  or  break  sooner  thau 
the  rest  of  the  die,  and  when  made  this  way  they  are  easily 
replaced  without  necessitating  a  wholly  new  die,  which  would 
be  the  case  if  made  solid. 

Fig.  I'J  shows  a  number  of  dies  on  the  storage  shelves,  only 
one-half  of  each  set  beinK  shown,  the  other  half  of  each  set 
being  back  of  the  one  visible.  The  trimming  dies  which  are 
in  constant  use  are  kept  conveniently  near  the  presses  in  the 
forge  room.  Both  the  trimming  and  forging  dies  are  stored 
on  heavy  shelves  close  to  where  they  are  used,  thus  saving 
the  unnecessary  "toting"  that  is  practiced  in  so  many  shops. 

The  keynote  of  the  whole  Jeftery  factory  Is:  "System  with- 
out  red   tape,"   and    the   result   is   visible   everywhere   to   the 
practiced  observer,  though  a  casual  visitor  would  wonder  how 
material  traveled  through  as  smoothly  as  it  does. 
Heating-  Furnaces. 

The  heating  furnaces  in  a  forging  shop  must  be  set  near 
the  hammers,   and    Fig.   20   shows   how   the   oil   furnaces  are 


JIGS  AND  FIXTURES-e. 


EINAR  MORIN  • 
EXAMPLES  OF  THE  DESIGN  OF  OPEN  JIGS. 

The  present  Installment  will  be  devoted  to  explaining  and 
Illustrating  the  application  of  tlie  principles  outlined  In  the 
Iirevious  issues,  to  the  simplest  and  most  common  design  of 
drill  jig — the  open  jig.  We  will  assume  that  the  drill  jig  is 
to  be  designed  for  a  piece  of  work,  as  shown  in  Fig.  61.  Con- 
sideration must  first  be  given  to  the  size  of  the  piece,  to  the 
finish  given  to  the  piece  previous  to  the  drilling  operation, 
the  accuracy  required  as  regards  the  relation  of  one  hole  to 
the  other,  and  in  regard  to  the  surfaces  of  the  piece  itself. 
The  number  of  duplicate  pieces  to  be  drilled  must  also  be 
considered,  and,  in  some  cases,  the  material. 

The  very  simplest  kind  of  drill  jig  that  could  be  used  for 
the  case  taken  as  an  example  would  be  the  one  illustrated 
in   Fig.  62,  which  simply  consists  of  a  flat  plate  of  uniform 


Fig.  19.    A  Few  Fxamplea  of  Drop  Forging  Diea  in  Storage. 


Fig.  '^O.     Oil  Heating  Furnaces  and  Drop  Hammer. 


Fig.  21.    Bro-wn  &  Sharpe  Heating  and  Annealing  Furnaces. 

placed,  so  that  little  time  is  lest  getting  the  heated  metal  to 
the  hammers.  Fig.  21  is  an  illustration  of  two  of  the  big 
Brown  &  Sharpe  furnaces  in  the  hardening  room.  For  small 
work  several  smaller  furnaces  aie  used,  but  those  shown  are 
used  for  large  work,  and  are  said  to  be  the  best  obtainable. 

Hardening  Drop  Forg-ing-  Dies. 

In  hardening  drop  forge  dies  only  the  face  Is  hardened. 
Tne  die  is  heated  and  placed  face  down  in  a  tank  of  water 
on  a  sort  of  spider  support,  and  a  stream  of  water  pours 
upward  onto  it.  Fig.  22  shows  how  this  is  done.  In  the 
illustration  a  rcund  piercing  die  Is  being  hardened,  so  the 
water  appears  to  be  boiling  up  through  the  center,  which 
v.ould  not  be  the  case  were  it  a  solid  block  like  a  forging  die. 
Large  special  shaped  tongs  make  the  handling  of  the  heavy 
steel  blocl-S  cf  the  drop  forge  dies  comparatively  easy. 

*     *     * 

Beware  of  the  man  who  is  going  to  do  things  to-morrow. — 
The  Silent  Partner. 


Fig.  22.    Hardening  the  Face  of  a  Drop  Forging  Die. 

thickness  of  the  same  outline  as  the  piece  to  be  drilled,  and 
provided  with  holes  for  guiding  the  drill.  Such  a  jig  would 
be  termed  a  jig  plate.  For  small  pieces,  the  jig  plate  would 
be  made  of  machine  steel  and  case-hardened,  or  from  tcol  steel 
and  hardened.  For  larger  work,  a  machine  steel  plate  can 
also  be  used,  but  in  order  to  avoid  the  difficulties  which 
naturally  would  arise  from  hardening  a  large  plate,  the  holes 
are  simply  bored  larger  than  the  required  size  of  drill,  and 
are  provided  with  lining  bushiags  to  guide  the  drill,  as 
shown  in  Fig.  63.  It  would  not  be  necessary,  however,  to 
have  the  jig  plate  made  out  of  steel  for  larger  work,  as  a  cast 
iron  plate  picvided  with  tool  steel  or  machine  steel  guiding 
bushings  would  answer  the  purpose  just  as  well,  and  at  the 
same  time  be  much  cheaper,  and  almost  as  durable.  The 
thickness  of  the  jig  plate  varies  according  to  the  size  of  the 
holes  to  be  drilled  and  the  size  of  the  plate  Itself. 

The  holes  in  the  jig  in  Fig.  62  and  in  the  bushings  in  the 
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jig  In  Fig.  C:!,  are  made  the  same  size  as  the  size  of  the  hole 
to  be  drilled  in  the  work,  with  proper  clearance  for  the  cut- 
ting tools.  If  the  size  and  location  of  the  holes  to  be  drilled 
are  not  very  particular,  It  is  sufficient  to  simply  drill  through 
the  work  with  a  full  size  drill  guided  by  the  jig  p'.ate,  but 
when  a  nice,  smooth,  standard  size  hole  is  required,  the  holes 
in  the  work  must  be  reamed.  The  hole  is  first  spotted  by  a 
spotting  drill,  which  is  of  exactly  the  same  size  as  the  reamer 
used  for  finishing,  and  which  fits  the  hole  in  the  jig  plate  or 
bushing  nicely.  Then  a  so  called  reamer  drill,  which  is  0.010 
inch,  or  less,  smaller  in  diameter  than  the  reamer,  is  put 
through,  leaving  only  a  slight  amount  of  stock  for  the  reamer 
to  remove,  thereby  obtainir.g  a  very  satisfactory  hole.  Some- 
times a  separate  loose  bushing  is  used  for  each  one  of  these 
operations,  but  this  is  expensive  and  also  unnecessary,  as  the 
method  described  give's  ec;ually  good  results. 

By  using  the  rose  reaming  method  very  good  results  will 
also  be  obtained.  In  this  case  two  loose  bushings  besides  the 
lining  bushing  will  be  used.  These  bushings  were  described 
and  tabulated  in  the  second  installment  of  this  series,  appear- 
ing in  the  May  issue  of  Maciiixert.  The  drill  preceding  the 
rose  chucking  reamer  is  1/16  Inch  under  the  size  of  the  hole. 


clamp,  as  shown  in  Fig.  64.    Here  two  pieces  of  the  work  are 
shown  beneath  the  jig  plate,  both  being  drilled  at  one  time. 

Improvingr  the  Simple  Form  of  Jig  shown  In  Figr.  62. 

The  first  improvement  that  could  be  made  on  the  jig  shown 
in  Fig.  C2  would  be  the  placing  of  locating  points  in  the  jig 
plate  in  the  form  of  pins,  as  shown  in  Fig.  65,  in  which  the 
dotted  lines  represent  the  outline  of  the  work.  The  plate 
need  not  necessarily  have  the  shape  shown  in  Fig.  65,  but 
may  have  the  appearance  shown  in  Fig.  66,  according  to  the 
conditions.  As  mentioned  in  the  article  last  month,  exact 
rules  could  not  be  given  for  the  form  and  shape  of  jigs,  but 
common  sense  together  with  the  judgment  obtained  by  long 
practice  must  be  relied  upon  in  determining  the  minor  points 
of  design. 

The  adding  of  the  locating  points  will,  of  course,  increase 
the  cost  of  the  jig  somewhat,  but  the  amount  of  time  saved 
in  using  the  jig  will  undoubtedly  make  up  for  the  added  ex- 
pense of  the  jig,  provided  a  fair  number  of  pieces  is  to  be 
drilled;  besides,  a  great  advantage  is  gained  in  that  the  holes 
can  always  be  placed  in  the  same  relation  to  the  two  sides 
resting   against  the   locating   pins   on   all   the   pieces   drilled. 
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Fig.  61.     Sketch  of  Piece  to  be  Drilled. 


Fig.  62.    Simplest  Form  of  Jig  foT  Piece 
shown  in  Fig.  61. 
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Fig.  63.    Plate  Jig  with  Inserted  Guide  Bushings. 
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Fig.  64.    Holdine  Jig  and  "Work  on  DriU  Pres 
Table.    Two  Pieces  drilled  at  Once. 


First  Improvement  of  Plate  Jig: 
Locating  Pins  Inserted. 


Fig.  66. 


Variation  in  Shape  of 
Plate  Jig. 


This  drill  is  first  put  through  the  work,  a  loose  drill  bushing 
uade  of  steel  beicg  used  for  guiding  the  drill.  Then  the  rose 
chucking  reamer  is  employed,  using,  if  the  hole  in  the  jig  be 
large,  a  loose  bushing  made  of  cast  iron. 

When  dimensioning  the  jig  on  the  drawing,  dimensions 
should  always  be  given  from  two  finished  surfaces  of  the  jig 
to  the  center  of  the  holes,  or  at  least  to  the  more  important 
ones.  In  regard  to  the  holes,  it  is  not  sufficient  to  give  only 
the  right  angle  dimensions,  a,  6,  c,  and  d.  etc..  Fig.  62,  but 
the  radii  betveen  the  various  holes  must  also  be  given.  If 
there  are  more  than  two  holes,  the  radii  should  always  be 
given  between  the  nearest  holes  and  also  between  the  holes 
standing  in  a  certain  relation  to  one  anoflier,  for  instance, 
between  centers  of  shafts  carrying  meshing  gears,  sprockets, 
etc.  This  will  prove  a  great  help  to  the  tool-maker.  In  the 
case  under  consideration,  the  dimensions  ought  to  be  given 
from  two  finished  sides  of  the  work  to  the  centers  of  the  holes, 
and  also  the  dimension  between  the  centers  of  the  holes  to 
be  drilled. 

When  using  a  simple  jig,  made  as  outlined  in  Figs.  62  and 
63,  this  jig  is  simply  laid  down  flat  on  the  work  and  held 
against  it  by  a  C-clamp,  a  wooden  clamp,  or,  if  convenient, 
held  right  on   the  drill  press  table  by  means  of  a  strap  or 


The  locating  pins  are  flattened  off  to  a  depth  of  1/16  inch 
from  the  outside  circumference,  and  dimensions  should  be 
given  from  the  flat  to  the  center  of  the  pin  holes  and  to  the 
center  of  the  nearest  or  the  most  important  of  the  holes  to 
be  drilled  in  the  jig.  The  same  strapping  or  clamping  ar- 
rangements for  the  jig  and  work,  as  mentioned  for  the  sim- 
pler form  of  jig,  may  be  employed. 

Improving'  the  Jig  by  adding  Locating  Screws. 
The  next  step  toward  improving  the  jig  under  consideration 
would  be  to  provide  the  jig  with  locating  screws,  as  shown 
in  Fig.  68.  By  the  addition  of  these,  the  locating  arrange- 
ments of  the  jig  become  complete,  and  the  piece  of  work  will 
be  prevented  frcm  shifting  or  moving  sideways.  These  locat- 
ing screws  should  be  placed  in  accordance  with  Rule  10  laid 
down  in  the  summary  of  the  principles  of  jig  design  in  the 
first  installment  of  this  series,  in  the  April  issue  of  Macuix- 
ERY,  saying  that  all  clamping  points  should  be  located  as 
nearly  opposite  to  some  bearing  points  of  the  work  as  possible. 
In  order  to  provide  for  locating  set-screws  in  our  present  jig, 
three  lugs  or  projections  A  are  added  which  hold  the  set- 
screws.  If  possible  the  set-screw  lugs  should  not  reach  above 
the  surface  of  the  piece  of  work,  which  should  rest  on  the 
drill  press  table  when  drilling  the  holes. 
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The  present  case  illustrates  the  difflculty  of  giving  exact 
rules  for  jig  design  and  indicates  the  necessity  of  individual 
judgment.  It  is  perfectly  proper  to  have  two  set-screws  on 
the  long  side  of  the  \vorl<,  but  in  a  case  lilie  this  where  the 
piece  is  comparatively  short  and  stiff,  one  lug  and  set-screw, 
as  indicated  by  the  dotted  lines  at  B  in  l'"ig.  GS.  would  be  fully 
sufficient.  The  strain  of  the  set-screw  placed  right  between 
the  two  locating  pins  will  not  be  great  enough  to  spring  the 
piece  out  of  shape.     When  the  work  is  long  and  narrow  two 


These  legs  are  round,  and  provided  with  a  shoulder  A.,  pre- 
venting them  from  screwing  into  the  jig  plate.  A  headless 
screw  or  pin  through  the  edge  of  the  circumference  of  the 
threads  at  the  top  may  prevent  the  studs  from  becoming  loose. 
These  loose  legs  are  usually  made  of  machine  steel  or  tool 
steel,  the  bottom  end  being  hardened  and  then  ground  and 
lapped,  so  that  all  the  four  legs  are  of  the  same  length.  It  Is 
the  practice  of  many  tool-makers  not  to  thread  the  legs  into 
the  jig  body,   but  to  simply  provide  a   plain  surface  on   the 
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Fig.  69-     Design  of  L«9S  for 
Caat  Iron  Jig  Bodies. 


.V<ii7.i/i,i//,.V.  )■. 
Fig.  67.     Complete  Jig  for  Rapid  Duplicate  Work. 

set-screws  are  required  on  the  long  side,  but  whenever  a  sav- 
ing in  cost  can  be  accomplished  without  sacrificing  efficiency, 
as  in  the  case  illustrated,  two  lugs  would  be  considered  a 
wasteful  design. 

Providing  Clamps  and  Feet  for  the  Jig. 
The  means  by  which  we  have  so  far  clamped  or  strapped 
the  work  to  the  jig  when  drilling  in  the  drill  press  (see  Fig. 
64)  have  not  been  integral  parts  of  the  jig.  If  we  wish  to 
add  clamping  arrangements  that  are  integral  parts  of  the  jig, 
the  next  improvement  would  be  to  add  four  legs  in  order  to 
raise  the  jig  plate  above  the  surface  of  the  drill  press  table 
enough  to  get  the  required  space  for  such  clamping  arrange- 
ments.    The  completed  jig  of  the  best  design  for  rapid  manip- 
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Fig.  68.    Second  Improvement:  Locating  Screws  Holding  "Work  in  Place. 

ulation  and  duplicate  work  would  then  have  the  appearance 
shown  In  Fig.  67.  The  jig  here  is  provided  with  a  handle 
cast  integral  with  the  jig  body,  and  with  a  clamping  strap 
which  can  be  pulled  back  for  removing  and  inserting  the 
work.  Instead  of  having  the  legs  solid  with  the  jig.  as  shown 
in  Fig.  68,  loose  legs,  screwed  in  place,  are  sometimes  used, 
as  shown  in  Fig.  70. 


end  of  the  leg,  which  enters  into  the  jig  plate,  and  is  driven 
into  place.  This  is  much  easier,  and  there  is  no  reason  why 
for  almost  all  kinds  of  work,  jigs  provided  with  legs  attached 
in  this  manner  should  not  be  equally  durable. 

Of  course,  when  jigs  are  made  of  machine  or  tool  steel,  and 
legs  are  required,  the  only  way  to  provide  them  is  to  insert 
loose  legs.  In  the  case  of  cast  iron  jigs,  however,  solid  legs 
cast  in  place  are  preferable.  The  solid  legs  cast  in  place 
generally  have  the  appearance  shown  in  Fig.  69.  The  two 
webs  of  the  leg  form  a  right  angle,  which,  for  all  practical 
purposes,  makes  the  leg  fully  as  strong  as  if  it  were  made 
solid,  as  indicated  by  the  dotted  line  in  the  upper  view.  The 
side  of  the  leg  is  tapered  1.5  degrees,  as  a  rule,  as  shown  in 
the  engraving,  but  this  may  be  varied  according  to  conditions. 
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Fig.  70. 
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Legs  Screwed  into  Jig  Body. 


The  thickness  of  the  leg  varies  according  to  the  size  of  the  jig, 
the  weight  of  the  work,  and  the  pressure  of  the  cutting  tools, 
and  depends  also  upon  the  length  of  the  leg.  The  length  b 
on  top  is  generally  made  li^  times  a.  As  an  indication  of 
the  size  of  the  legs  required,  it  may  be  said  that  for  smaller 
jigs,  up  to  jigs  with  a  face  area  of  6  square  inches,  the  dimen- 
sion a  may  be  made  from  5/16  to  3/8  inch;  for  medium 
sized  jigs,  V)  to  %,  inch:  for  larger  sized  jigs,  %  to  1V_> 
inch;  but  of  course,  these  dimensions  are  simply  indications 
of  the  required  dimensions.  As  to  the  length  of  the  legs, 
the  governing  condition,  evidently,  is  that  they  must  be  long 
enough  to  reach  below  the  lowest  part  of  the  work  and  the 
clamping  arrangement. 

If  a  drill  jig  is  to  be  used  in  a  multiple  spindle  drill,  it 
should  be  designed  a  great  deal  stronger  than  it  is  ordinarily 
designed  when  used  for  drilling  one  hole  at  a  time.  This  is 
especially  true  if  there  is  a   large  number  of  holes  to  drill 
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simultaneously.  The  writer  lias  I'.ad  sad  experiences  with  drill 
jigs  which  would  give  excellent  service  in  common  drill 
presses  for  years,  but  which,  when  put  on  a  multiple  spindle 
drill,  immediately  broke  to  pieces  as  if  subjected  to  a  ham- 
mer-blow. It  is  evident  that  the  pressure  upon  the  jig  in  a 
multiple  spindle  drill  is  as  many  times  greater  than  the  pres- 
sure in  a  common  drill  press  as  the  number  of  drills  in  opera- 
tion at  once. 

Referring  again  to  Fig.  67,  attention  should  be  called  to  the 
small  lugs  .-l  on  tne  sides  of  the  jig  body  which  are  cast  in 
place  for  laying  out  and  planing  purposes.  The  handle  should 
be  made  about  4  inches  long,  which  permits  a  fairly  good 
grip  by  the  hand.     The  design  of  the  jig  shown  in  Fig.  67  is 


-er- 


f'l   (Ml 

I  I  !   I  I  I 
I 


.uuiiu„i,i/y  1. 


Fig.  71.    Form  of  Jig  which  may  be  used  for  drlUlng  a  Number  of 
Pieces  Simultaneously. 

simple,  and  fills  all  requirements  necessary  for  producing 
work  quickly  and  accurately.  At  the  same  time,  it  is  strongly 
and  rigidly  designed.  Locating  points  of  a  different  kind 
from  those  shown  can,  of  course,  be  used;  and  the  require- 
ments may  be  such  that  adjustable  locating  points,  as  de- 
scribed in  the  June  issue  may  be  required.  A  more  quick 
acting,  but  at  the  same  time,  a  far  more  complicated  clamp- 
ing arrangement  might  be  used,  but  the  question  is  whether 
the  expense  of  making  is  warranted  by  the  added  increase  in 
the  rapidity  of  manipulation. 

Another  improvement  which  should  not  be  overlooked,  and 
which  in  a  case  like  this  probably  could  be  made,  and  which 
it  is  always  wise  to  look  into  at  any  rate,  is:  Can  more  than 
one  piece  be  drilled  at  one  time?  In  the  present  case,  the 
locating  pins  can  be  made  longer,  or,  if  there  is  a  locating 
wall,  it  can  be  made  higher,  the  legs  of  the  jig  can  be  made 
longer,  the  screw  holding  the  clamp  can  also  be  increased  in 
length,  and  if  the  pieces  of  work  are  thick  enough,  set-screws 
for  holding  the  work  against  the  locating  pins  can  be  placed 
in  a  vertical  line,  or  if  the  pieces  be  narrow,  they  can  be 
placed  diagonally,  so  as  to  gain  space.  If  the  pieces  are  very 
thin,  the  locating  might  be  a  more  difficult  proposition.  If 
they  are  made  of  a  uniform  width,  they  could  simply  be  put 
in  the  slot  in  the  bottom  of  the  jig,  as  shown  in  Fig.  71.  or  if 


TOOLS  FOR  THE  BLACKSMITH  SHOP.* 

JAMEd  CRAN.l 

Among  mechanics,  the  blacksmith  holds  a  unique  posi- 
tion, he  being  practically  the  only  one  who  makes  his  own 
tools.  This  he  often  does  without  any  apparent  aim  at 
economy,  beauty,  or  usefulness,  it  judged  by  the  chunks  of 
steel  on  the  ends  of  handlis  to  be  found  in  the  odd  corners 
of  a  great  many  blacksmith  shops.  It  would  not  be  fair 
to  put  the  whole  blame  on  the  blacksmith,  as  he  is  usually 
allowed  but  very  little  time  either  to  keep  his  tools  in  repair 
or  to  make  new  ones;  the  result  is  that  if  ever  blacksmiths' 
tools  have  had  a  high  standard  of  efficiency,  they  soon  depre- 
ciate. Too  much  reliance  seems  to  be  put  on  the  old  say- 
ing: "A  good  workman  can  do  a  good  job  with  any  kind 
of  tools."  But  when  it  comes  to  saving  time,  which  is  one 
of  the  most  important  points  in  modern  manufacturing,  the 
good  workman  with  good  tcols  comes  out  ahead. 

Tools  used  by  blacksmiths  do  not  have  to  be  so  accurate 
to  size,  or  made  with  the  same  precision  as  those  used  by 
machinists  or  tool-makers.  Still,  some  of  the  points  most 
essential  to  doing  good  work  seem  to  have  been  overlooked. 
It  would  be  to  the  advantage  of  all  concerned  to  have  one 
smith  in  every  shop  do  the  tool-making.  He  would  soon  be- 
come an  expert,  and  would  make  better  tools  in  less  time 
than  the  smith  who  makes  a  tool  occasionally.  It  would 
also  insure  every  man  employed  having  equally  good  tools 
and  equal  chances  of  doing  good  work.  Tcols  made  by  a 
good  blacksmith  are  preferable  to  those  upon  the  market  for 
several  reasons,  the  principal  of  which  is  the  poor  quality  of 
the   material    of   which   the   article   on   the   market   is   made. 


Fig.  72.    Jig  with  "Wedge  for  Holding  the  "Work. 

a  jig  on  the  principles  of  the  one  shown  in  Fig.  67  is  used. 
they  might  be  located  sideways  by  a  wedge,  as  shown  in  Fig. 
72.  A  couple  of  lugs  A  would  then  be  added  to  hold  the 
•wedge  in  place,  and  take  the  thrust.  In  both  cases  the  pieces 
must  be  pushed  up  in  place  endways  by  hand.  If  the  pieces 
are  not  of  exactly  uniform  size,  and  it  is  desired  to  drill  a 
number  at  a  time,  they  must  be  pushed  up  against  the  locating 
pins  by  hand  from  two  sides,  and  the  clamping  strap  must 
be  depended  upon  to  clamp  them  down  against  the  pressure 
of  the  cut.  and  at  the  same  time  prevent  them  from  moving 
side  or  endwise.  If  the  accuracy  of  the  location  of  the  holes 
is  particular,  the  pieces  should  not  be  piled  up  on  one  another 
to  be  drilled. 


Fig.  1.    Correct  Form  of  Top  Part 
of  Blacksmith's  Swage. 


Fig.  2.    Incorrect  Form  of  Black- 
smith's Swage,  Top  Part. 


Besides,  the  blacksmith's  tools  on  the  market  are  often  poorly 
constructed  and  are  mostly  used  in  small  or  country  shops 
where  there  is  no  steam  hammer. 

Tools  such  as  swages  are  usually  made  with  the  impres- 
sion or  hollow  part  too  deep,  the  corners  too  sharp,  and  the 
face  too  long  for  the  best  results.  Swages,  being  tools  used 
lor  finishing  round  or  semi-round  work  at  the  anvil  after 
it  has  been  drawn  nearly  to  size  at  steam  or  trip  hammers. 
should  be  constructed  so  that  finishing  can  be  done  in  the 
best  and  quickest  manner  possible.  They  should  be  made 
in  pairs  consisting  of  one  top  and  one  bottom  piece.  The 
depth  of  the  impression  ought  to  be  about  one-third  the 
diameter  of  the  piece  the  swages  are  intended  to  finish. 
The  edges  or  lips  of  the  impression  should  be  well  backed 
off,  and  all  corners  rounded  to  prevent  cold  shuts  and  un- 
sightly marks  being  left  upon  the  work.  The  swages  may  be 
slightly  crowned  from  end  to  end,  which  will  give  them  a 
tendency  to  draw  the  stock,  should  it  be  a  trifle  over  size,  and 
if  the  crowning  is  not  overdone,  it  'will  help  to  leave  the 
work  smooth. 

The  bottom  swage  should  be  made  to  come  flush  with  one 
side  of  the  anvil,  and  to  reach  about  half  way  across  it.  The 
swages  can  then  be  used  for  finishing  hubs,  bosses,  forgings 
with  large  heads  or  arms,  at  right  angles  to  the  hub  of  the 
work.  The  bottom  swage  can  also  be  reversed  and  used  from 
the  other  side  of  the  anvil  when  necessary.  Bottom  swages 
should  preferably  be  a  little  longer  on  the  face  than  the  top 
swages.  For  small  sizes  they  might  be  from  2%  inches  to 
21A  inches  from  end  to  end  of  the  impression,  while  the  cor- 
responding top  swages  might  be  about  1"4  inch.  For  larger 
sizes  the  bottom  swage  could  be  from  4  inches  to  4ii  inches 
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long  and  I  he  top  swage  from  2%  inches  to  2i/v  inches.  The 
number  and  sizes  to  constitute  a  set  for  one  forge  would  have 
to  be  determined  by  the  size  and  class  of  work  for  which 
the  swages  would  be  used.  Tlie  following  list  would  cover  the 
average  range  of  machine  blacksmithing:  Top  and  bottom 
from  3/lti  inch  to  1/2  inch,  Inclusive,  advancing  by  1/lG  inch; 
from  %  inch  to  2'/i  Inches,  inclusive,  advancing  by  %  inch; 
larger  sizes  up  to  the  iiinit  to  advance  by  Vi  Inch.  Fig.  1 
sliows  the  correct  style  of  top  swage,  and  Fig.  2  an  objec- 
tionable style.  Fig.  3  shows  the  correct  style  of  bottom 
swage,  and  Fig.  4  the  incorrect  style. 

The  shape  and  style  of  fullers  is  not  so  important  from 
tlie  fact  that  there  can  be  no  sharp  corners  to  come  In  con- 
tact with  the  work.  Care  should  be  taken  to  make  them 
in  pairs  which  match  each  other  perfectly.  With  bottom 
fullers  it  is  well  to  have  a  large  shoulder  to  rest  on  the 
anvil.  The  sliank  should  be  a  snug  fit  to  keep  it  from 
wobbling. 

Flatters  us  a  rule  are  too  large  and  too  level  on  the  face 
for  doing  good  work,  and  like  swages  are  usually  too  sharp 
and  square  on  the  corners  and  edges.  More  and  better 
work  can  be  done  with  a  flatter  2Vj  inches  square  on  the 
face  than  can  be  done  with  one  3  inches  square  face.     When 


Fig.  3.    Correct  Form  of  Bottom 
Part  of  Swages. 
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Fig.  4.    Incorrect  Form  of  Bottom 
Part  of  Swages. 


a  large  level  flatter  is  used,  the  edges  come  in  contact  with 
the  work  and  leave  a  mark  every  time  it  is  struck  with  a 
sledge.  With  a  small  flatter  with  crowning  center  and 
rounded  edges  a  blow  with  the  sledge  will  have  more  effect, 
and  it  will  be  almost  impossible  to  leave  a  mark  upon  the 
work.  The  same  principle  applies  to  sets.  The  style  best 
suited  for  machine  blacksmithing  should  be  from  2V4  inches 
to  2VL>  inches  long,  and  from  1%  inch  to  IVn  inch  wide  on  the 
face.  It  would  be  of  advantage  to  have  one  with  the  edges 
well  rounded  to  use  around  fillets,  and  one  with  sharp  square 
edges  to  finish  corners  which  must  be  sharp. 

Breaking-down  tools  should  be  made  with  the  edge  rounded, 
which  will  prevent  the  leaving  of  a  cold  shut  where  the  shank 
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Fig.  5.    Correct  and  Incorrect  Shape  of 
Blacksmith's  Breaking-down  Tool. 
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Fig.  6.     Clamping  Screw  used 
with  Clamp  in  Fig.  10. 


joins  the  body  of  a  forging.  Fig.  5  shows  the  correct  style 
in  full  lines;  the  dotted  lines  show  the  incorrect  style.  When 
square  work  is  being  drawn  at  the  steam  or  trip  hammer, 
it  will  sometimes  become  diamond  shaped,  and  it  is  very  hard 
to  work  it  back  to  the  square  form  without  flattening  two  of 
the  corners,  unless  a  pair  of  V  swages  are  used.  These  ought 
to  have  a  place  in  every  set  of  tools,  the  impression  in  both 
tcp  and  bottom  to  be  90  degrees,  with  the  edges  well  rounded 
so  that  they  would  have  their  greatest  bearing  at  the  apex 
of  the  V.  This  forces  out  the  other  two  corners  of  the  work 
until    it    is    perfectly    square,    without    marking    it.      Chisels, 


punches,  and  gouges  must  be  made  to  suit  the  work.  Tha 
tools  previously  mentioned,  with  the  exception  of  chiselB, 
punches,  and  gouges,  could  be  made  of  steel  of  about  0.60  car- 
bon. All  tools  intended  for  cutting  should  be  made  of  steel 
not  less  than  0.75  carbon. 

Tools  will  give  better  service  and  Batlsfactlon  If  hardened 
on  both  ends.  The  writer  appreciates  the  fact  that  in 
recommending  the  hardening  of  the  heads  of  tools  he  is  lay- 
ing himself  open  to  criticism,  as  It  Is  departing  from  all 
general   rules  and   practice.     Nevertheless,   if   the   head   of   a 
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Fig.  7.    Blacksmith's  Tool  Bench. 

tool  is  properly  hardened,  the  tool  will  give  at  least  five 
times  more  service  than  a  tool  with  a  soft  head.  In  harden- 
ing the  working  end  of  such  tools  as  swages,  flatters,  etc., 
the  face,  after  being  heated  to  the  proper  temperature,  should 
be  cooled  in  a  stream  of  water  rising  straight  from  the  bot- 
tom of  the  quenching  tub.  Care  should  be  taken  to  hold  the 
tool  so  that  the  stream  will  strike  its  center,  which  -will  in- 
sure the  center  being  hard.  After  the  tool  is  cold  enough  to 
carry  water  on  the  face,  polish,  and  draw  the  temper  in  a 
hot  fire  until  the  edges  are  a  light  blue,  leaving  the  center 
as  hard  as  possible.  If  hardened  in  a  bath  without  a  stream, 
the  edges  are  liable  to  be  extremely  hard  and  the  center  soft. 
When  hardening  the  heads  of  tools,  they  should  be  heated 
to  a  cherry  red  about  1  inch  of  their  length,  dipped  to  a 
depth  of  about  %  inch  in  water  until  fairly  cooled,  and  then 


11 


Jy^ 


^ 


.'ituchiiterj/.X.  1*. 
Fig.  8.    Approved  Type  of  Tongs  with  Flat  Jaws. 

the  head  polished  and  the  temper  drawn  with  back  heat  until 
the  color  just  runs  out.  If  much  heat  is  left,  dip  slightly  to 
check  it,  and  leave  the  tool  to  cool  off  gradually  in  the  air. 
Heads  treated  in  this  manner  will  neither  chip  off,  nor  crack, 
nor  batter  down. 

Fig.  7  shows  a  tool  bench  which  is  of  a  suitable  style  for 
the  blacksmith's  tools.  The  rack  around  the  top  holds  too;s 
with  handles;  the  shelf  at  the  bottom  accommodates  bottom 
or  anvil  tools,  and  the  drawer  is  used  to  hold  such  tools  as 
are  usually  the  personal  property  of  the  blacksmith,  as  well 
as  orders,  drawings,  etc.,  which  ought  to  be  kept  clean  and 
out  of  the  range  of  sparks.  A  bench  of  this  style  made  of 
wood  will  give  good  service  if  the  top  edges  of  the  rack  are 
covered  with  light  band-iron  attached  with  screws.  Every 
tool  ought  to  have  its  own  place  on  the  bench,  swages,  ful- 
lers, etc.,  in  consecutive  arrangement,  so  that  the  blacksmith 
can  put  his  hand  on  any  tool  at  any  time.  It  takes  but  very 
little  time  to  put  away  a  tool  immediately  after  it  has  been 
used.  If  this  is  done  every  time,  it  -will  save  confusion  and 
lots  of  expressive  language  when  it  is  wanted  again. 

The  next  tools  to  be  considered  are  tongs.  These  are  by  no 
means    the    least    important    of    the    blacksmith's    tools.      In 
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order  to  do  good  work,  it  is  of  the  utmost  Imporlaiue  to  have 
tongs  wliich  will  hold  the  work  firmly.  In  a  great  many 
cases  tongs  are  poorly  proportioned.  For  light  work  they  are 
too  heavy,  and  for  heavy  work  they  are  too  light.  In  making 
tongs,  several  things  should  be  taken  Into  consideration, 
such  as  the  shape  of  the  stock  they  are  intended  to  hold, 
where  to  leave  the  most  material  to  resist  strain,  and  the 
parts  most  liable  to  wear  out.  For  Hat  tongs  the  jaws  should 
be  heaviest  near  the  joint,  and  taper  tow-ard  the  point.  The 
point  should  be  about  half  the  thickness  of  the  width  of  the 
jaw.  The  reins  should  be  round  on  the  edges  and  taper 
gradually   from   the   joint   to   the   tip,   which   will   give   them 


Fig.  9.    Tongs  with  V-shaped  Jaws. 

elasticity,  and  afford  a  comfortable  grip  for  the  hand.  Care 
should  be  taken  to  leave  no  sharp  corners  around  the  joint, 
as  it  is  there  that  the  tongs  are  most  liable  to  break.  Flat 
tongs  should  have  a  small  V  shaped  impression  the  full 
length  of  he  jaw,  so  that  they  can  be  used  to  hold  square 
stock  cornerwise,  or  round  stock.  Fig.  8  shows  a  pair  of  flat 
jawed  tongs  of  about  the  proper  proportion  for  holding 
%-inch  flat,  Vs-lnch  square  or  %-inch  round  stock.  Barring 
accidents  this  style  ought  to  give  the  maximum  of  service. 
This  type  of  tongues  can  be  used  for  stock  of  the  smallest 
sizes  up  to  two  inches.  For  larger  sizes  of  flat  stock  the 
tongs  ought  to  have  one  box  jaw,  or  a  jaw^  with  a  cross  section 
on  the  point  with  lips  turned  up,  to  prevent  the  work  from 
moving  edgeways.     The  tongs  shown  in  Fig.  9  are  the  most 

DIMENSIONS  OF  PLAT-JAWED  TONGS. 
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1' ig.  9  in  enlarged  scale  in  proportion  to  the  tongs  should 
be  used.  Being  made  narrow  at  the  ends,  it  has  the  advan- 
tage of  hugging  the  reins  tightly,  and  having  two  bearings 
on  each  rein  makes  it  less  liable  to  fly  oft  than  the  link  with 
circular  ends. 

For  work  over  5  inches,  the  style  of  clarap  shown  in   Fig. 
10  should  be  used.     This  clamp  can  be  bolted  firmly   to  the 

DIMENSIONS  OP  0008E-NECK  T0N08. 


convenient  style  for  holding  round  or  square  stock,  the  V 
shaped  jaws  giving  them  a  perfect  grip  on  square  work,  and 
a  bearing  on  four  points  of  round  work.  This  gives  them  an 
advantage  over  the  circular  jawed  tongs  commonly  used  for 
round  stock,  as  these  only  have  two  bearings.  The  goose  neck 
section  between  the  jaw  and  the  joint  Is  also  an  advantage, 
as  it  will  accommodate  a  burr  or  Irregularity  on  the  end  of  a 
piece  of  iron  or  steel  which  is  usually  found  after  it  has 
been  cut  with  shears  or  with  a  saw,  while  the  bar  is  hot. 
Tongs  of  this  shape  can  be  used  up  to  5  inches  capacity. 
For  holding  them  upon  the  work,  the  style  of  link  shown  in 
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work  whether  it  be  round  or  square,  and  can  be  operated  with 
the  small  clamps  with  handles  attached  to  the  shank  in  the 
same  manner  as  would  a  porter  bar.  For  heavy  work,  clamps 
are  a  great  deal  safer  than  tongs,  and  can  be  made  to  handle 
flat  or  irregular  shaped  pieces.  For  fastening  the  clamp  to 
the  work,  the  bolt  shown  iu  Fig.  6  is  the  most  suitable,  it  hav- 
ing a  cross  head  with  lugs  to  keep  it  from  turning,  and  it 
can  therefore  he  tightened  or  unscrewed  with  one  wrench. 

In  nearly  every  blacksmith  shop  there  is  work  to  be  done 
which   can    only   be   accomplished    with    special    tools    about 
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Fig.  lO.     Clamp  for  Handling  Large  Work  in  the  Blacksmith  Shop. 

which  it  would  be  impossible  to  give  any  intelligent  infor- 
mation without  seeing  the  pieces  to  be  made;  but  whenever 
the  quantity  is  such  that  it  will  justify  the  making  of  special 
tools,  it  should  be  done.  A  former  or  a  fixture  will  not  only 
reduce  labor  and  cost,  but  makes  the  work  more  uniform.  It 
is  no  exaggeration  to  say  that  at  the  present  time  very  few 
blacksmith  shops  give  more  than  75  per  cent  of  their  pos- 
sible efficiency,  and  others  not  more  than  50  per  cent,  simply 
for  lack  of  tools,  system,  and  good  executive  guidance.  A 
little  consideration  and  a  little  outlay  of  capital  would  be 
a  good  investment,  as  in  the  majority  of  cases  it  would  raise 
the  blacksmith  shop  from  being  a  "drag"  to  one  of  the  most 
remunerative  departments  in  a  manufacturing  plant. 


Scptumbcr,  1908. 
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ERNST  SCHIESS  PIT  PLANER. 

We  read  with  imich  luliM't-st  your  conuiuiniratlon  "An 
Alternative  ITauer  Type  Suggested"  In  your  June  issue,  and 
your  comments  thereon.  We  would  like  to  point  out  that  the 
SodfitS  Anonyme  des  Etablissenients  Fetu-Defize.  Li<5ge,  Bel- 
gium, is  not,  as  might  be  Inferred,  the  only  firm  building  this 
sort  of  pit  planer.  We  are  building  pit  planers  and  have 
delivered  machines  built  for  similar  purposes  of  10  meters 
(32  feet  9%  inches)  length  and  A  meters  (13  feet  1\(-  inch) 
width,  among  others  to  Messrs.  Schntider  &  Co.  In  Le  Creuzot 
(three);  Krupp,  in  Essen  (two);  Dillingen  HuttenwerkP. 
Dillingen   (two). 

The  accompanying  illustration  shows  our  machine  which 
planes  8,000  millimeters  (26  feet  3  inches)  long,  and  4,000 
millimeters  (13  feet  IVi  inch)  wide,  and  which  is  provided 
with  four  tool-posts.  The  side  beds  of  the  machine,  each  con- 
sisting of  two  pieces  coupled  together  and  bound  at  the  ends 
by  heavy  cross  ties,  are  made  with  flat  guides  for  the  cross- 
slide.  The  eross-sliiio  is  fitted  with  side  strips  on  the  inside 
edges  for  taking  up  the  wear.  The  outside  strips  are  to  pre- 
vent side  slipping  of  the  cross-slide. 

The  drive  is  obtained  through  open  and  cross  belts  and 
steel  spur  and  bevel  gears  connecting  the  two  long  heavy 
screws  lying  outside  of  the  beds.     These  screws  run  in  phos- 


THREADING  DIES. 

KRIK  OBEHO.* 

Threading  dies  may  be  divided  into  four  general  classes: 
Solid  dies,  which  may  be  either  square  or  round,  as  shown  la 
Figs.  1  and  2;  adjustable  split  dies,  which  usually  are  round; 
spring  screw  threading  dies;  and  Inserted  chaser  dies,  where 


Pl^s.  1  and  2.    Square  and  Kound  Solid  Dies. 

the  blades,  provided  with  cutting  teeth,  are  Inserted  in  the 
body,  and  secured  in  some  suitable  manner. 
Solid  Dies. 
The  solid  die  is  used  to  a  great  extent  on  general  work, 
either  in  cases  where  a  correct  size  is  not  essential,  or  for 
roughing  a  thread  before  taking  a  finishing  cut  with  an  ad- 


Large  German 
phor  bronze  bearings,  and  are  provided  with  nuts  filled  with 
white  hard  anti-friction  metal  for  driving  the  cross-slide. 
Two  transmission  shafts  also  run  in  phosphor  bronze  bear- 
ings. The  length  of  the  bed  is  13,700  millimeters  (45  feet, 
about). 

The  machine  is  arranged  to  plane  both  forward  and  back- 
ward, and  the  cutting  speed  in  both  directions  is  2  meters 
(6.56  feet)  per  minute  for  very  hard  material  and  4  meters 
(13.12  feet)  per  minute  for  medium  hard  metals.  The  tool 
slides  are  self-acting  and  may  be  operated  independently, 
either  horizontally  or  vertically.  The  feed  for  each  carriage 
is  operated  by  means  of  a  crank  disk  and  movable  connecting- 
rods.  The  horizontal  feed  motion  of  the  main  slides  is  so 
arranged  that  both  slides  can  be  operated  together  or  inde- 
pendently in  the  same  direction  or  in  opposite  directions,  and 
the  tool  boxes  can  be  set  at  any  angle. 

Ernst  Schiess  Webkzecomasciiinexfadkik  Aktiex- 

Dusseldorf,  Germany.  Gesellschaj-t. 

*     *     » 

A  new  aluminum  alloy  has  been  patented  in  Germany  by 
Walther  Gosman,  of  the  Krupp's  Steel  Works,  of  Essen-on-the- 
Ruhr,  Germany.  This  alloy  is  composed  of  87  per.  cent  of 
aluminum,  S  per  cent  of  copper  and  5  per  cent  of  tin.  It  is 
stated  that  the  alloy  casts  better  than  the  common  aluminum 
and  zinc  mixtures,  that  it  machines  well,  is  homogeneous,  and 
has    a    relatively    higher    ultimate    strength. 


Pit  Planer. 

justable  die.  The  solid  die  is  not  preferable  to  use  when 
threads  are  to  be  cut  requiring  a  high  degree  of  accuracy. 
In  the  first  place,  the  size  when  the  die  is  hardened,  cannot 
be  depended  upon  to  be  exactly  the  size  wanted,  as  dies  are 
very  apt  to  "go"  more  or  less 
in  hardening,  and  on  account  of 
their  construction,  apt  to  "go" 
in  an  irregular  manner,  one  land 
closing  up  or  departing  more 
from  the  true  axis  of  the  thread 
than  the  others.  In  the  second 
place,  even  if  the  die  were  cor- 
rect from  the  beginning,  there 
are  no  provisions  for  adjusting 
it  to  size  when  worn. 

Solid  Square  Dies. 

The  solid  die,  as  a  rule,  is  of 
a  square  form.  It  is  used  prin- 
cipally for  threading  in  bolt  cut- 
ters, and  for  work  of  this  kind  answers  its  purpose  well.  It 
is  also  used  for  pipe  dies,  in  which  case  the  thread  evidently 
must  be  tapered.  As  a  tapered  thread,  in  order  to  cut  a  thread 
smoothly  and  correctly,  requires  to  be  relieved  in  the  angle, 
and,  as  the  difficulties  for  relieving  an  internal  thread  like 
that  of  a  pipe  die,  are  very  great,  and  it  is  not  customary  to 

•  Associate  Editor  of  Machineey. 


llacMntri/.X.r. 


Pig,  3,  Large  Size  Squaie  SoUd 
Die.  showing  Form  of  Clearance 
Holes. 
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do  so.  pipe  dies.  and.  of  oourse,  also  all  other  taper  dies,  can- 
not be  used  for  cutting  the  threads  of  taps,  but  can  only  be 
used  for  rough  work  on  pipes  and  similar  soft  metal  where 
a  perfect  thread  is  not  essential. 

Lands  and  Clearance  Holes. 
Solid  sQuare  dies  are  always  provided  with  four  lands,  ex- 
cepting if  very  large,  when  five  lands  may  be  preferable.  The 
width  of  the  land  should  be  about  1/12  of  the  circumference 
of  the  screw  to  be  cut  with  the  die,  or  approximately  1/4  of 
the  diameter  of  this  screw.  The  clearance  holes  should  be  laid 


JnJuatntil  Pr*at.S'.y, 


Fig.  4.    Cutting  Edges  as 
Ordinarily  Made. 


Fig.  5.     Cutting  Edges  with 
Negative  Ralce. 


out  so  as  to  provide  for  this  width  of  land.  The  center  of  the 
clearance  holes  should  be  located  a  trifle  outside  of  the  circle 
which  measures  the  diameter  of  the  screw  to  be  cut.  Some 
makers  of  dies  locate  the  center  of  the  clearance  holes  exactly 
on   this   circle,   but   the   clearance   holes   then   become    rather 

TABLE  I.     DIMENSIONS  OF  SOLID  SQUARE  BOLT  DIES. 
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small,  and  are  easily  clogged  with  chips  which  may  tear  the 
threads  of  the  screw  being  cut,  and  occasionally  break  the 
teeth  of  the  threads  In  the  die.  In  very  large  dies  it  is  not 
possible  to  make  circular  clearance  holes,  as  these  would  be 
required  to  be  of  too  large  a  diameter  in  order  to  make  the 
lands  of  the  correct  width.  In  such  cases,  two  clearance 
holes  are  drilled  between  each  two  of  the  lands  and  con- 
nected with  a  straight  surface,  as  shown  in  Fig.  3. 

The  chamfer  on  the  top  of  the  thread  should  extend  for 
about  three  to  four  threads.  It  is  necessary  to  relieve  the 
dies  on  the  top  of  the  thread  of  the  chamfered  teeth,  in  order 

TABLE  II.    DIMENSIONS  OF  SOLID  SQUARE  PIPE  DIBS. 
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to  make  the  die  cut.  If  the  die  should  be  expected  to  cut  a 
thread  close  up  to  a  shoulder,  the  chamfer,  of  course,  would 
have  to  be  made  proportionally  shorter. 

As  the  clearance  holes  when  drilled  do  not  produce  a  desir- 
able cutting  edge  on  the  face  of  the  teeth,  the  front  face  must 
be  filed  attfr  the  holes  are  drilled.  They  are,  as  a  rule,  filed 
radial,  as  shown  in  Fig.  4.  When  the  dies  are  used  wholly 
for  threading  brass  castings,  and  various  other  alloys  of  cop- 
per, it  is  common  in  many  shops  to  give  the  face  of  the  cutting 
edges  a  negative  rake,  as  shown  in  Fig.  5.  However,  opinions 
differ  widely  as  to  the  proper  rake  to  give  to  the  lands  of 
threading  dies,  and  it  is  probably  as  well  to  make  the  faces 


radial  In  all  eases.  As  a  matter  of  fact,  the  dies  will  cut  all 
metals  ordinarily  used  In  a  machine  shop  to  full  satisfaction 
if  made  in  this  manner. 

Dimensions  of  Solid  Square  Dies. 

In  regard  to  the  sizes  to  which  solid  square  dies  should  be 
made,  the  outside  dimensions  evidently  depend  upon  the  sizes 
of  the  holders  in  which  the  dies  are  used.  The  thickness  of 
the  die  should  preferably  not  be  made  less  than  one  and  one- 
quarter  times  the  diameter  of  the  screw  to  be  cut  with  the 
die,  but  manufacturers  of  dies  do  not,  as  a  rule,  make  their 
dies  fully  as  thick.  The  average  rule  is  to  make  the  thick- 
ness about  equal  to  the  diameter,  at  least  for  sizes  of  screws 
larger  than   "i   inch  diameter.     In  Tables  I  anil   II   are  given 
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Fig.  6.    Round  Split  Adjust- 
able Die. 


Fig.    7.     Round    Split  Adjustable    Die 
witli  Grooves  for  Adjusting  Screws. 


the  general  dimensions  of  dies  as  commonly  manufactured, 
both  for  regular  sizes  and  pipe  sizes.  These  dimensions  are, 
of  course,  only  given  as  a  guidance,  there  being  no  particular 
reason  for  making  the  dies  in  these  certain  sizes  excepting 
that  the  outside  dimensions  being  standardized,  the  number 
of  holders  necessary  to  use  with  the  dies  are  reduced  to  a 
minimum. 

It  is,  however,  necessary  to  call  attention  to  the  fact  that, 
on  account  of  the  clearance  holes,  the  size  of  the  outside 
square  must  have  some  minimum  relation  to  the  diameter 
of  the  thread  to  be  cut,  so  that  the  metal  where  the  clearance 


Fie.  8.  Manner  of  Splitting 
Round  Adjustable  Die  before 
Hardening. 
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Fig.  9.    Round  Adjustable'Die 
before  Hardening. 


holes  are  drilled  does  not  become  too  thin.  Even  if  strong 
enough  to  stand  the  strain  incident  to  the  thread  cutting  op- 
eration, a  die  with  too  thin  metal  at  the  clearance  holes  will 
spring  badly  out  of  shape  in  hardening  and  will  become  a 
very  poor  tool  for  its  purpose.  The  outside  size  of  the  square 
ought  not  to  be  less  than  double  the  diameter  of  the  threa-l 
to  be  cut. 

Number  of  Lands. 

While  four  cutting  edges  or  lands  are  sufficient,  at  least 
for  all  dies  up  to  four  inches  diameter  vhich  cut  a  full  thread, 
it  is  necessary  to  provide  more  than  four  cutting  edges  in  a 
die  used  for  threading  work  in  which  part  of  the  circumfer- 
ence is  cut  away.  A  greater  number  of  cutting  edges  are 
here  needed  in  order  to  steady  and  guide  the  die,  and  prevent 
the  work  from  crowding  into  the  side  where  the  metal  is  cut 
away.  When  more  than  one-sixth  of  the  circumference  is 
cut  away,  it  is  not  advisable  to  try  to  use  dies  for  cutting 
the  thread.  The  number  of  cutting  edges  should  be  in  relation 
to  the  amount  of  the  circumference  of  the  work  cut  away  as 
follows: 
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Fraction  of  Circumference  Number  of  Cutting 

Cut  Away.  Edges. 

1/24 5 

1/12 6 

1/8  7 

1/C  8 

Split  Adjustable  Dies. 
Split  adjustable  dies,  as  said  before,  are  usually  round,  as 
shown  in  Fig.  fi.  The  split  permits  the  die  to  be  opened,  or 
closed  up,  for  adjustment.  The  countersink  A  at  the  split 
is  for  the  point  of  the  adjusting  screw.  The  countersinks  B 
are  for  the  binding  screws,  which  close  up  the  die  to  bear 
upon  the  point  of  the  adjusting  screw.  Instead  of  counter- 
sinking at  A  and  B.  as  shown  in  Fig.  G,  it  is  cheaper,  when 
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Fig.  lO.    Comparison  between  Common  Waya  used  for  Locating 
Adjusting  Screws. 

making  these  dies  in  quantities,  to  mill  grooves,  as  shown  in 
Fig.  7.  The  grooves,  as  well  as  the  countersinks,  for  the  ad- 
justing screws,  are  usually  made  60  degrees  inclusive  angle, 
and  those  for  the  binding  screws  90  degrees. 

In  order  to  make  the  dies  more  easily  adjustable,  a  small 
hole  is  often  drilled  outside  of  the  clearance  hole  opposite  the 
split,  as  shown  at  C  in  Fig.  6.     If  the  dies  made  are  few,  they 

TABLE  III.     DIMENSIONS  OP  DIE  HOLDERS  FOR  USE  IN 
ORDINARY  LATHE. 
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may  be  split  before  hardening,  as  shown  at  A  in  Fig.  8,  with 
a  saw  or  narrow  file,  but  should  not  be  split  all  the  way 
tlirough  until  after  hardening,  in  order  to  prevent  springing 
due  to  this  process.  When  made  in  large  quantities,  a  hole  may 
be  drilled  outside  of  the  clearance  hole,  where  the  split  is  to 
come,  and  the  groove  for  the  adjusting  screw  milled  so  as  to 
leave  a  narrow  bridge  of  metal  between  the  hole  and  the  bot- 
tom of  ths  groove,  as  shown  in  Fig.  9.  This  bridge  of  metal 
is  then  removed  after  hardening  by  means  of  grinding  with  a 
thin  emery  wheel,  or  a  bevel  wheel  with  an  acute  angle. 

Round  split  dies  for  sizes  up  to  and  including  3/16  inch  are 
given  only  three  lands.  All  other  sizes  are  provided  with  four 
lands.  When  hardening  these  dies,  draw  to  a  blue  in  back  of 
the  clearance  holes,  in  order  to  insure  a  good  spring  temper. 


About  three  threads  should  be  chamfered  and  relieved  on 
the  top  of  the  chamfer,  on  the  leading  side  of  the  die.  Such 
dies  as  are  intended  for  use  In  die  stocks  should  be  chamfered 
on  both  sides  or  ends.  In  order  to  permit  the  turning  of  the 
die  and  Its  cutting  close  up  to  a  shoulder.  In  such  cases  the 
chamfer  on  the  leading  side  should  be  about  three  threads  as 
before,  and  on  the  back  side  from  one  to  one  and  one-half 
thread.  The  thread  which  Is  to  be  cut  close  to  a  shoulder 
should,  however,  always  be  started  with  the  loading  side  of 
the  die,  both  because  this  side  is  provided  with  a  longer 
chamfer  and  consequently  possesses  better  cutting  qualities, 
and  because  of  the  guide  with  which  the  die  stock  is  provided 
on  the  leading  side  which  Is  necessary  to  Insure  a  straight 
thread. 

There  is  some  difference  of  opinion  as  to  the  best  manner 
of  arranging  the  binding  screws  for  adjustable  split  dies.  The 
common  arrangement  with  two  screws  has  been  referred  to, 
but  an  arrangement  for  four  screws,  as  shown  In  Fig.  10,  evi- 

TABLK  IV.    DIMENSIONS  OF  BOUND  SPLIT  ADJUSTABLE  DIES. 
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dently  will  close  up  the  various  lands  more  uniformly,  and 
the  die  will  cut  more  freely.  If  adjusted  so  that  the  lands 
do  not  come  at  a  uniform  distance  from  the  true  axis  of  the 
die,  all  the  lands  will  not  cut,  or,  if  they  cut,  will  produce  a 
thread  that  will  be  out  of  true. 

The  outside  dimensions  of  round  split  dies  are  usually  made 
of   certain  standards  to   fit  a  few  holders.     Dimensions  com- 
monly used  are  stated  in  Table  IV. 
Die-holders. 

An  ordinary  lathe  die-holder  is  shown  in  Fig.  11,  and  di- 
mensions for  holders  of  this  design  for  the  dies  in  Table  IV 
are  given  in  Table  III.  A  holder  for  a  smaller  size  is  also 
specified,  as  dies  for  small  machine  screw  sizes  are  often 
made  with  an  outside  diameter  of  %  inch  and  a  thickness  of 
%  inch.  The  dimensions  cannot,  perhaps,  always  be  adhered 
to,  but  they  will  be  of  value  as  guidance  when  proportioning 
holders  of  this  or  similar  kinds. 

It  will  be  noticed  that  the  center  line  of  the  binding  screws 
does  not  fully  coincide  with  the  center  of  the  die  in  the  longi- 
tudinal direction,  but  that  the  screws 
apparently  are  located  0.010  inch  too  far 
in.  This  is  for  the  purpose  of  forcing 
the  dies  solidly  toward  the  bottom  of 
the  recess,  the  screws  exerting  a  wedge 
action  on  the  dies  in  the  countersinks 
or  milled  grooves  provided  for  the  point 
of  the  screws. 

Approximate   formulas  may  be  given 
from    which    well-proportioned    holders 
for  other  sizes  than  those  given  in  the  table  may  be  made. 
In  the  formulas: 

d  =  the  outside  diameter  of  die, 

A  =  diameter  of  recess, 

B  =  depth  of  recess  =  thickness  of  die, 

C  =  outside  diameter  of  holder, 

Z)  =  diameter  of  hole  in  shank, 

E^  diameter  of  shank, 

F  =  length  of  body, 

G  =  length  of  shank, 

fl'=  total  length, 

/  =  size  of  adjusting  and  binding  screws,  and 

K  ^=  distance  from  end  of  holder  to  center  of  screws. 


Fig.  12.     Solid   Inserted 
Blade  Die. 
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The    following    formulas    give    results,    approximately, 
stated  in  Table  III: 

.4  =  1.004  d  +  0.005  inch 
lld  +  l 


0  = 


D  = 


F  = 
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A  = 


+  0.010. 


Inserted  Chaser  Dies. 
Inserted   chaser  dies  may   be   of  two  kinds,  such   as  have 
the  chasers  driven  solidly  in  place,  and  such  as  have  chasers 
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Ftg.  13.    Adjustable  Inserted  Blade  Die. 

which  are  easily  removable,  and  can  be  replaced  without  diflB- 
culty.  It  is  evident  that  the  latter  form  is  superior,  but  it 
is  also  tl'.e  more  complicated  and  expensive  form. 

Inserted  Chaser  Dies  with  Fixed  Chasers, 
if  we  first  consider  the  case  of  the  dies  with  the  blades 
solidly  in  place,  we  may  safely  say  that  it  is  not  advisable  to 
attempt  to  make  very  small  dies  with  inserted  blades,  but  for 
dies  which  are  two  inches  in  dia'meter,  or  possibly  1%  inch, 
a  ring  of  machine  steel,  having  slots  in  which  are  inserted 
blades  made  of  tool  steel,  is  the  simplest  construction  of  an 
inserted  blade  die.  The  slots  receiving  the  blade  are  made 
so  that  the  front  edge  will  be  radial,  as  shown  in  Fig.  12.  In 
this  way  there  will  be  no  difference  in  the  cutting  action  of 
the  inserted  blade  die,  and  a  solid  die  having  its  cutting 
edges  on  the  radial  line.  The  slots  should  be  of  the  dove- 
tail type,  that  is.  wider  at  the  bottom  than  at  the  top,  so  that 
the  blade  is  drawn  into  its  seating  surface,  and  prevented 
from  being  pulled  out  when  in  use.     The  first  cost  of  a  die 


Fig.  14.    Inserted  Chaser  Die  with  Removable  Blades. 

made  in  this  manner  may  not  be  any  less  than  the  first  cost 
of  a  solid  die.  but  the  cost  of  new  blades  is  less  than  the  cost 
of  a  new  solid  die,  and  therefore,  in  the  long  run,  this  type  of 
die  should  be  cheaper.  Besides,  there  is  no  risk  of  spoiling 
the  dies  in  hardening,  because  only  the  blades  are  hardened, 
and  these,  of  course,  would  not  crack,  at  least  not  under  any 
ordinary  circumstances.  The  inserted  blade  dies  are  made 
either  solid  or  adjustable.  When  made  of  the  former  type, 
they  are  threaded  with  a  hob  of  exactly  the  same  size  as  the 
screw  to  be  cut  with  the  die.  When  made  adjustable,  they 
should  be  tapped  with  a  hob  about  0.005  inch  over  size  for  a 
20-pitch  thread  to  about  0.015  over  size  for  a  screw  having 
from  4  to  5  threads  per  inch.     There  are  several  methods  for 


adjusting  inserted  blade  dies,  one  of  the  simplest,  and  at  the 
same  time  one  of  the  best,  is  shown  in  Fig.  IS,  but  it  is 
claimed  by  many  mechanics  that  better  results  are  obtained 
If  this  class  of  die  is  provided  with  the  same  adjustment  as 
has  been  previously  described  under  the  head  of  adjustable 
dies  in  the  previous  portion  of  this  article. 

Inserted  Chaser  Die  with  Removable  Blades. 
A  typical  construction  cf  inserted   chaser    die    with    easily 
removable  blades  is  shown   in   Fig.   14.     This  die  consists   of 
four  chasers  or  blades  inserted  In  radial  slots  in  a  body  or 

TABLE  V.     OVER-SIZE  OF  TAPS  FOR  HOBBINO  SPRING  SCREW 
DIES  WHEN  CUT  STRAIGHT. 
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collet,  the  chasers  as  well  as  the  collet  being  enclosed  in  a 
die-ring.  This  ring  is  beveled  on  the  inside  to  fit  a  correspond- 
ing bevel  on  the  back  of  the  chasers.  It  can  be  screwed  up 
or  down  on  the  collet,  thus  pushing  the  chasers  in  toward,  or 
permitting  them  to  recede  from,  the  center.  Screws  are  pro- 
vided bearing  in  slots  of  the  chasers  for  holding  the  latter  in 
place  after  they  have  been  adjusted  by  means  of  the  ring. 

The  chasers  must,  of  course,  be  made  in  sets  so  that  each 
is,  so  to  speak,  one-quarter  of  a  thread  ahead  of  the  following 
one,  or  in  other  words,  the  teeth  on  the  chasers  must  all  form 
one  continuous  thread  around  the  die.  The  die  shown  in 
Fig.   14    is   known   as   the   Woodbridge   adjustable   die.    The 


Fig.  15.    Another  Type  of  Inserted  Chaser  Die  with  Removable  Blades. 

shanK  is  in  one  solid  piece  with  the  body.  Another  form  of 
inserted  chaser  die  is  shown  in  Fig.  15.  Here  the  shank  is 
screwed  into  the  body  and  secured  to  it  by  means  of  a  pin  G. 
The  screw  A  serves  the  purpose  of  locking  the  die  ring  B  to 
the  body  as  soon  as  the  chasers  are  properly  adjusted;  the 
chasers  are  secured  the  same  as  in  the  die  previously  described. 

The  object  of  inserted  chaser  dies  is  the  adjustment  possible, 
and  the  saving  caused  by  being  able  to  use  the  same  bcdy  and 
ring  for  an  indefinite  period,  the  chasers  only  being  replaced 
when  worn.  The  chasers  only  are  made  from  tool  steel,  the 
remaining  parts  being  machine  steel.  As  there  is  a  con- 
siderable element  of  waste  in  being  obliged  to  throw  away  a 
solid  or  adjustable  die  made  from  expensive  steel  whenever 
the  cutting  edges  are  worn  away,  the  economy  of  replacing  the 
cutting  edges  only  is  obvious. 

Spring  Screw  Threading  Dies. 

In  the  August,  October,  and  November,  1906,  issues  of  Ma- 
chinery, three  articles  appeared  dealing  with  the  design  and 
making  of  spring  screw  threading  dies.  In  these  Articles,  the 
commonly  employed  methods  of  making  these  dies  were  out- 
lined, and  some  suggestions  given  in  regard  to  possible  im- 
provements. In  Table  V  is  given  the  amount  of  over-size 
which  the  die  tap  is  required  to  be  when  bobbing  out  spring 
screw  dies,  when  threaded  straight  from  the  front  of  the  die. 

An  article  giving  the  method  of  determining  the  relative 
sizes  of  roughing  and  finishing  spring  screw  dies  was  pub- 
lished in  Maciiixert,  March,  1907. 
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ITEMS  OF  MECHANICAL  INTEREST. 


SENSITIVE  INDICATING  MICROMETER. 

The  anoiiipanylng  illustration  shows  a  micrometer  which 
has  been  patented  by  the  General  Electric  Company,  of  Sche- 
nectady, N.  Y.  The  object  of  this  tool  is  to  avoid  dependence 
on  the  sense  of  touch  of  the  person  handling  the  measuring 
tool.  In  the  instrument  shown,  the  accuracy  of  the  reading 
is  independent  of  the  sense  of  touch  or  experience  of  the 
operator,  and  a  correct  reading  can  be  easily  detected  by  the 
eye  by  means  of  an  indicator.  The  principle  of  the  device  Is 
simply  this:  The  stationary  member  or  anvil  A  is  attached 
to  a  circular  diaphragm  li.  which  is  supported  on  its  circum- 
ference in  the  liead  C.  This  head  is  cut  away,  so  as  to  form 
a  cone-shaped  depression,  which,  in  connection  with  the  dia- 
phragm forms  a  receptacle  for  mercury.  The  head  C  is  pro- 
vided with  a  stem,  which  fits  into  a  bearing  in  the  microm- 
eter frame,  and  is  slightly  adjustable.  A  capillary  tube  D  is 
partially  imbedded  in  the  frame,  and  has  one  end  screwed  to 
the  stem  of  ('.  by  means  of  a  collar  K.  An  adjustable  scale 
F  is  arranged  at  the  center  of  the  frame.  When  measuring, 
the  object  to  be  measured  will  be  pressed  against  the  anvil  A, 
until  the  mercury  in  the  tube  reaches  the  zero  graduation 
on  the  scale  F.  For  every  piece  measured  the  micrometer 
screw  will  be  screwed  down  until  the  pressure  on  the  anvil 
equals   the   standard    pressure   required    for    the   mercury    to 


Sensitive  Indicating  Micrometer. 

indicate  at  zero  on  the  scale.  The  tube,  of  course,  must  be 
made  of  glass,  so  as  to  make  the  mercury  column  inside 
visible  to  the  eye.  It  is  evident  that  very  close  measurements 
can  be  obtained  in  this  way.  One  objection  to  the  instrument 
may  be  that  it  must  be  held  in  a  vertical,  or  nearly  vertical, 
position  when  in  use.  The  principle  involved,  however,  may 
possibly  be  used  for  other  micrometer  measuring  instruments, 
where  the  dependence  on  the  sense  of  touch  is  objectionable. 


INGENIOUS  ELECTRIC  SWITCH  MECHANISM. 
The  accompanying  line  engraving  shows  an  electric  switch 
mechanism,  the  interesting  feature  of  which  is  the  simplicity 
of  its  action.  In  the  top  view  the  mechanism  is  shown  as- 
sembled, and  below  are  shown  the  three  main  details,  the 
casing  A  not  being  shown  here.  Disregarding  the  casing,  the 
switch  mechanism  consists  practically  of  only  three  parts: 
first,  a  push  bar  B  extending  clear  through  the  switch,  hav- 
ing its  largest  diameter  in  the  center,  and  shaped  conically 
from  the  center  for  some  distance  towards  each  end,  as  clearly 
shown  in  the  illustration;  second,  a  coil  spring  C  which 
encircles  the  bar  previously  mentioned  in  such  a  manner 
that  the  axis  of  the  spring  forms  a  circle  around  the  bar; 
third,  a  moving  contact  piece  Z),  forming  a  casing  over  the 
spring.  When  this  contact  piece  Is  in  the  position  shown  in 
the  upper  view,  it  is  in  contact  and  forms  a  circuit  at  E,  the 
contact  pieces  in  the  casing  A  being  shown  cross-sectioned 
for  the  sake  of  clearness.  The  action  of  the  device  is  simply 
this:  when  the  bar  is  pushed  forward,  the  coil  spring  rides 
up  on  the  conical  surface  until  it  reaches  the  center  of  the 
bar,  all  the  time  preventing  the  contact  piece  from  releasing 
from  contact  at  E  until  the  spring  has  reached  the  central 
and  highest  part  of  the  bar.  At  this  moment  it  suddenly 
contracts  and  moves  swiftly  along  the  conical  shape  on  the 
other  side  of  the  highest  point  of  the  bar,  carrying  with  it 
the  moving  contact  piece  B  and  releasing  it  from  its  contact 
at  E,  bringing  it  against  the  other  side  of  the  casing  at   F. 


It  Is  not  possible  to  move  the  contact  piece  part  way  and  let 
it  slip  back  again,  drawing  an  arc  which  burns  the  coniiicis 
and  eventually  destroys  them.  The  contact  piece  muBt  be 
either  positively  in.  contact  at  E  or  out  of  contact,  resting 
against  F.  The  simplicity  of  the  mechanism  makes  it  par- 
ticularly Interesting,  and  no  doubt  devices  using  the  principle 
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employed  would  be  successful  in  automatic  machinery  for 
positive  and  instantaneous  "knock-outs"  and  stops  of  various 
descriptions.  The  switch  mechanism  as  shown  is  made  by  the 
Cutler-Hammer  Mfg.  Co.,  Milwaukee,  Wisconsin. 


CRANK  TURNING  DEVICE. 
Patents  have  been  applied  for  in  Great  Britain  for  the  de- 
vice working  on  the  principle  shown  in  the  line-engraving 
herewith,  intended  for  turning  crank-pins,  and  pieces  rotating 
around  a  central  shaft  in  a  similar  manner.  In  the  upper 
part  of  the  figure,  the  general  principle  of  the  device  is  indi- 
cated, the  lower  part  being  a  plan  view  showing  diagram- 
matically  its  connection  with  the  lathe  to  which  it  is  ap- 
plied. The  principle  of  the  device  is  easily  seen  from  the 
illustration.     The  crank-shaft  is  mounted  on  its  own  centers 
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A  Crank  Turning  Device  of  Novel  Design. 

in  the  lathe,  and  the  working  tools  are  given  a  reciprocating 
motion,  vertically  and  horizontally,  so  as  to  coincide  with, 
or  follow,  the  motion  of  the  work  being  turned.  The  motion 
of  the  tool  is  positive,  and  interdependent  of  the  motion  of 
the  crank  or  shaft.  In  the  lower  part  of  the  engraving,  the 
device  is  shown  in  two  positions,  first  when  operating  on  one 
and  then  when  operating  on  the  other  crank-pin  of  a  crank- 
shaft having  two  pins.  While  not  shown  in  the  engraving, 
the  two  disks  to  which  the  tool  holder  arm  is  connected  must 
be  positively  geared  together,  as  otherwise  difBculties  are  sure 
to  be  encountered.  To  what  extent  a  device  of  this  kind  will 
prove  practical  for  the  purpose  for  which  it  is  intended  it  !3 
difficult  to  say. 
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MACHTTTEBY  la  published  In  four  editlona.  The  practical  work  of  the  shop 
a  thoroughly  covered  In  the  Shop  Edition— $1.00  a  year,  comprising  more  then 
430  reading  pages  and  36  Shop  Operation  Sheets,  containing  step-by-step  Illus- 
trated directions  for  performing  36  different  shop  operations.  The  Engineering 
Edition — $2.00  a  year,  coated  paper  $2. 6 O— contains  all  the  matter  In  the  Shop 
Edition.  Including  Shop  Operation  Sheets,  and  about  260  pages  a  year  of  ad- 
ditional matter,  which  includes  a  revlew^  of  mechanical  literature,  and  forty- 
eight  6x9  data  sheets  filled  with  condensed  data  on  machine  design,  engin- 
eering practice  and  shop  work.  The  Foreign  Edition,  $3.00  a  year,  comprises 
the  same  matter  as  the  Engineering.  RAILWAY  MACHINERY,  $2.00  a  year,  is  a 
special  edition,  including  a  variety  of  matter  for  railway  ahop  work — same  size 
sa  Engineering  and  same  number  of  data  sheets. 

The  fourteenth  volume  of  Machinery,  regular  edition,  was 
completed  with  the  August  issue,  and  the  yearly  indexes  for 
the  Engineering,  Shop  and  Railway  Editions  will  be  ready 
in  September.  The  reader  who  binds  an  index  with  his  issues 
for  the  year  will  have  a  volume  of  mechanical  knowledge 
without  a  parallel  in  smallness  of  cost  and  comprehensiveness 
of  contents.  Copies  of  the  index  are  sent  free;  specify  the 
edition  wanted. 

*     *     * 
THE  VALUE  OF  PUBLICITY  TO  INDIVIDUALS. 

Once  in  a  while  some  contributor  wlio  lias  sent  us  a  valuable 
article,  and  to  whom  we  think  is  due  all  the  publicity  result- 
ing from  its  publication,  objects  to  having  his  portrait  and 
biography,  and  sometimes  even  his  name,  used  in  connection 
with  his  contribution.  His  objection  usually  arises  from 
modesty  and  the  lack  of  appreciation  of  the  value  to  him  per- 
sonally of  the  kind  of  publicity  afforded  by  a  mechanical 
journal  of  large  circulation.  There  are  hundreds  of  able 
men  in  as  many  different  shops  in  the  country  who  are  work- 
ing for  far  less  compensation,  or  at  least  under  far  less  favor- 
able circumstances,  than  they  might,  did  some  other  em- 
ployer (or,  in  fact,  in  many  cases,  even  their  own  employer) 
know  of  their  ability,  and  thereby  feel  warranted  in  offer- 
ing them  places  of  responsibility  which  they  cannot  now 
reach,  simply  because  they  lack  the   requisite  advertising. 

It  is  not  enough  that  a  man  is  an  able  man,  that  he  does  his 
work  carefully  and  conscientiously,  and  that  he  is  able  to 
carry  out  the  tasks  given  to  him.  To  be  really  successful,  it 
is  also  necessary  that  other  people  know  of  this  ability  and 
appreciate  it;  and  one  of  the  simplest  and  easiest  ways  for 
a  person  to  become  known  among  mechanical  men  is  by 
presenting  his  work  and  his  experience  in  the  pages  of  trade 
journals.  In  this  manner  he  reaches  mechanical  men  all  over 
the  country,  he  develops  his  ability  to  think  and  write  clearly 
and  logically:  and  in  some  cases,  too.  he  finds  out  his  limita- 
tions, and  thereby  is  given  an  opportunity  to  improve. 

A  manufacturer's  product  may  be  the  most  perfect  in  his 
line  and  still  his  sales  may  be  far  less  than  his  competitor's, 
who.  perhaps,  turns  out  inferior  work.  The  reason  for  the 
difference  is  simply  that  the  former  manufacturer  does  not 
advertise  his  goods  adequately,  or  in  a  proper  manner.     In  the 


same  way,  an  individual  may  possess  great  ability,  fitting  liiiu 
for  authoritative  positions,  but  nobody  knows  of  him,  simply 
because  he  lacks  the  requisite  publicity.  There  are  three 
stages,  one  might  say,  in  a  man's  success;  the  first,  to  "make 
good";  the  second,  to  let  others  know  tnat  he  can  make 
good;  and  the  third,  to  continue  to  make  good. 

«     *     * 

PRACTICAL  KNOWLEDGE  OF  SALESMEN. 
The  practical  knowledge  possessed  by  salesmeo  of  the  con- 
struction and  use  of  the  machines  which  they  represent  and 
sell,  is  a  factor  that  is  not  so  fully  appreciated  as  it  ought 
to  be.  When  a  salesman  does  not  possess  any  practical  or 
technical  knowledge  regarding  his  nia<liines.  but  is  merely  a 
good  talker,  he  may  be  successful  as  long  as  he  deals  with 
people  interested  merely  in  the  selling  end  of  the  business; 
but  nearly  always  he  will  have  to  deal  also  with  men  who  are 
mechanics  in  the  first  place,  and  who  soon  find  out  the  short- 
comings of  the  salesman,  and  realize  that  most  of  what  he 
says  is  not  the  result  of  his  own  knowledge,  or  matters  which 
he  could  himself  verify,  but  is  simply  said  because  others 
have  told  him  so.  The  practical  man  is  at  once  prejudiced 
against  dealing  with  a  man  of  this  type,  anu  although  the 
salesman  may  be  both  honest  and  able  in  his  particular  line, 
and  represent  the  very  best  machines,  his  lack  of  mechanical 
knowledge  may  prove  to  be  his  undoing.  It  is  therefore  im- 
portant, in  order  that  the  salesman  may  make  a  good  impres- 
sion upon  his  customers,  that  he  should  know  in  detail  the 
mechanical  construction  and  use  of  the  machine  he  is  trying 
to  sell,  and  be  able  to  point  out,  from  his  own  experience,  the 
reasons  why  it  is  superior  to  competing  machines.  Salesmen 
of  this  type  are  able  to  convince  practical  men,  and  they 
create  a  good  impression.  The  firm  employing  such  sales- 
men has  in  them  one  of  its  greatest  assets. 

*     *     * 

THE  ADVANCE  OF  ENGINEERING  EDUCATION. 

The  new  departure  in  engineering  education,  inaugurated 
two  years  ago  at  the  University  of  Cincinnati,  in  the  form  of 
a  cooperative  course  in  engineering,  appears  so  far  to  have 
proved  an  unqualified  success.  It  is  natural  that  it  should 
be  so,  considering  that  the  factors  required  in  the  training 
of  an  engineer  have  been  taken  care  of  by  this  course  in  a 
far  better  manner  than  by  engineering  schools  in  general. 
It  should  be  remembered,  however,  that  a  cooperative  course 
of  this  kind  cannot  be  instituted  by  every  technical  school 
or  college.  The  fundamental  requirements  are  that  the  col- 
lege be  located  in  a  city  with  a  highly  developed  machine 
industry,  and  that  the  men  in  charge  of  these  industries  be 
favorably  inclined  towards  the  proposition,  and  willing  to  ac- 
cept students  for  training  purposes.  But  wherever  the  techni- 
cal school  is  so  located,  there  is  little  doubt  that  such  a  school 
will  turn  out  a  product  sup^ior  to  the  average,  and  that  it 
will  receive  applications  from  young  men  wanting  a  practic.il 
engineering  training,  in  such  abundance  as  to  make  possible 
a  judicious  selection  of  the  raw  material  that  is  offered.  This, 
at  least,  has  been  the  experience  of  the  Cincinnati  school. 

The  advantages  of  the  cooperative  course,  from  a  technical 
and  mechanical  point  of  view,  can  hardly  be  overestimated. 
This  system  of  educating  engineers  is  also  likely  to  have  far- 
reaching  sociological  results.  It  brings  those  men  who  in 
the  future  are  to  guide  and  superintend  the  work  of  others, 
in  close  contact  with  the  very  men  they  are  to  lead  later  on. 
It  gives  the  students  a  clear  conception  of  the  conditions  un- 
der which  these  men  work,  and  should  enable  them  as  leaders 
to  avoid  a  great  deal  of  the  friction  that  is  often  due  simply 
to  misunderstanding.  This  departure  in  engineering  educa- 
tion should  therefore  be  productive  of  results  more  far- 
reaching  than  even  its  inaugurators  have  anticipated.  It  has 
proved  embarrassing  in  some  cases  to  the  old  school  of  pro- 
fessors and  teachers.  They  have  found  themselves  out  of 
place  when  confronted  by  young  men  who  one  week  work  in 
the  shop,  and  the  next  week  in  the  class-room,  and  w^ho  come 
there  full  of  practical  ideas.  This  experience  will  naturally 
force  seme  instructors  either  to  assume  a  different  attitude 
toward  practical  education,  or  to  make  way  for  another  class 
of  instructors  able  to  meet  the  demands  of  the  times.  The 
cooperative  engineering  courses  are  likely  to  be  a  regenera- 
tive force  in  our  engineering  education. 
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INCREASED  USE  OF  HIGH-SPEED  STEEL. 

The  main  (iisadvaiilaRe  uiuler  which  high-speed  stct'l  lias 
labored  duiii-K  the  last  few  years,  as  regards  Its  employment 
universally  in  the  metal  trades,  has  been  Its  high  cost.  With 
the  steel  used  merely  as  a  cutting  tool,  this  high  cost  would 
not  be  prohibitive,  inasmuch  as  the  increased  production 
would  well  warrant  the  use  of  highspeed  steel;  but  a  large 
portion  of  every  tool  is  used  not  as  a  cutting  tool,  but  merely 
as  a  holding  device,  shank,  etc.,  and  it  is  rather  expensive, 
particularly  in  large  tools,  to  have  these  parts  of  the  tool 
made  of  so  expensive  a  material.  Tool-holders  of  various 
shapes  and  kinds  have  been  used,  but  for  many  purposes  they 
are  not  as  satisfactory  as  a  solid  tool.  For  this  reason,  at- 
tempts have  been  made  to  weld  high-speed  steel  to  shanks  of 
cheaper  materials,  but  in  the  past  these  attempts  have  been 
unsuccessful,  the  high-speed  steel  having  refused  to  comply 
with  any  welding  process  intended  to  combine  it  by  cohesion 
to  either  carbon  steel  or  machine  steel.  An  abstract  of  an 
article  in  an  English  contemporary  in  our  Engineering  Re- 
view this  month  gives  a  short  review  of  a  welding  process 
which  has  been  developed  in  England,  and  which  is  claimed  to 
give  satisfaction.  Should  it  prove  that  this  welding  procef3 
is  all  that  has  been  claimed  for  it.  it  is  likely  to  revolutioniz  > 
the  use  of  bigb-speed  steel,  and  in  eases  where  now  the  ex- 
pense of  this  material  has  been  looked  upon  as  prohibitivi'. 
it  is  likely  to  become  universally  used.  It  is  to  be  hope  1 
that  the  welding  process,  as  outlined,  is  not  merely  a  proee~s 
developed  for  company  promoting  and  stock  jobbing  purposes, 
but  that  it  will  prove  to  be  of  actual  importance  to  the  metal 

trades. 

*     *     * 

THE  INCONSISTENCY  OF  SOME  MANU- 
FACTURERS. 

JOHN  B.  SPBRRY.' 

Other  manufacturers,  besides  machine  too!  builders,  woull 
do  well  to  follow  the  suggestions  offered  in  the  editorial  on 
"Obsolete  Tools  in  Machine  Tool  Shops"  in  the  .July  num- 
ber of  M.\cHixKKY.  The  writer  can  call  to  mind  several 
instances  where  manufacturers  show  their  inconsistency  in 
this  respect.  This  can  be  best  illustrated  by  a  specific  case, 
referring  to  a  concern  capitalized  at  $300,000,  and  manufac- 
turing steam  engines,  air  compressors,  water  in-takes  oper- 
ated by  compressed  air,  air-lift  systems,  centrifugal  pumps 
of  all  sizes,  and  several  other  kinds  of  machines  for  pump- 
ing purposes.  This  firm  has  a  machine  shop,  foundry,  wood 
shop,  pattern  shop,  blacksmith  shop,  and  ware-house — all 
modern  buildirgs.  These  shops  all  receive  their  power  from 
a  central  power  p'ant  equipped  with  a  Corliss  engine  and  a 
direct  current  generator.  The  machine  shop  is  equipped  with 
an  electric  traveling  crane,  while  the  foundry  and  black- 
smith shop  have  jib  cranes  operated  by  hand.  The  concern 
has  spent  thousands  of  dollars  for  jigs  in  order  to  lower  the 
cost  of  production.  The  shops  are  lighted  by  electricity,  and 
the  clock  system  of  time  keeping  has  been  installed.  Be- 
sides this,  there  is  an  excellently  arranged  stock  department. 

Contrasted  with  this  is  the  equipment  of  the  foundry. 
Since  this  firm  manufactures  air  compressors,  one  would 
naturally  expect  to  see  some  pneumatic  tools  in  operation, 
especially  in  the  foundry;  but  no,  all  the  riddling  and  chip- 
ping is  done  by  hand.  Pieces  that  are  too  large  to  put  in 
the  rattler  are  brushed  and  cleaned  up  by  hand.  And  to  cap 
the  climax,  instead  of  using  one  of  the  firm's  own  air-lift 
pumps  for  the  water  system,  there  is  an  old  power  pump  jack 
that  keeps  the  water  well  oiled,  and  breaks  down  regularly 
once  every  two  weeks. 

Now  this  firm's  trade  in  air  compressors  has  fallen  oif  con- 
siderably in  the  last  two  years,  due,  it  is  claimed,  to  the 
competition  in  that  line.  It  is  the  writer's  opinion  that  if 
this  firm  would  practice  what  it  preaches,  it  would  be  able  to 
get  in  on  the  ground  floor  with  the  other  fellow.  The  use 
of  air  hammers,  air  chisels,  air  brushes,  sand  blasts,  emery 
wheels  operated  by  air,  air  drills,  riddles  operated  by  air, 
and  air  lifts,  would  not  only  cheapen  the  labor  cost,  but  the 
practical  application  of  compressed  air  to  the  work  of  the 
machine   shop,   foundry,   blacksmith    shop,   etc.,   would    be   an 
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object  lesson  to  the  intending  purchaser  that  would  tend  to 
hasten   his  decision. 

This  shop  is  not  the  only  one  that  seems  to  be  trying  to 
make  and  sell  something  that  the  firm's  officers  do  not  seem 
to  believe  in  themselves;  there  are  others,  and  one  does  not 
have  to  travel  far  to  find  them.  Without  citing  any  more 
<aBes  one  might  add  that  if  the  manufacturer  would  be  con- 
sistent and  make  it  a  poitit  to  have  practical  applicationb 
of  the  machines  or  appliances  that  he  manufactures,  where 
they  can  be  seen  by  a  buyer,  he  will  find  it  easier  to  convince 
the  public  of  the  utility  and  advantages  offered  by  his  product. 

(In  connection  with  the  foregoing  it  may  be  interesting  to 
relate  an  occurrence  which  took  place  at  the  works  of  a  well- 
known  machine  tool  building  firm  a  few  years  ago.  A  Japa- 
nese, traveling  in  the  United  States  for  the  purpose  of  select- 
ing and  buying  some  new  maihinery  for  a  .Japanese  ordnance 
works,  was  taken  through  the  shops  by  one  of  the  members 
of  the  firm,  and  shown  a  new  lathe  brought  out  by  the  com- 
pany. This  guide,  having  a  mental  vision  of  a  large  contract 
from  the  ,Iapanese  government,  became  more  and  more  en- 
thusiastic as  he  explained  the  merits  of  the  new  machine, 
and,  in  particular,  pointed  out  that  no  machine  shop  could 
afford  to  keep  their  old  machines,  when  installing  this  new 
lathe  would  double  the  production,  or  near  y  so.  He  ex- 
plained to  the  .lapanese  that  in  America  it  v  as  very  common 
for  manufacturers  to  throw  out  the  whole  of  their  old  equip- 
ment, and  install  new  machinery  when  its  superiority  hal 
been  proved.  This  particular  machine,  he  said,  was  a 
machine  of  the  type  that  would  justify  such  action.  The 
.lapanese  listened  with  a  pleasant  smile,  and,  according  to 
the  Japanese  code  of  politeness,  agreed  with  everything  said. 
After  having  been  taken  all  through  the  shops,  and  on  return 
to  the  cfRce,  when  the  question  of  "making  a  deal"  was 
brought  up,  the  little  Japanese  quietly  and  pleasantly  asked: 
"Now,  if  this  machine  that  you  have  shown  me,  and  the 
merits  of  which  are  so  great  as  to  warrant  throwing  out  old 
equipment  and  installing  a  new  set  of  machines,  actually 
possesses  all  the  merits  you  claim  for  it.  how  is  it  that  you 
have  only  three  of  these  new  lathes  installed  in  your 
own  shop?"  The  reply  is  not  recorded,  nor  is  the  sale  of  ths 
machines. — Eiutoh.] 


*     «     * 


SPECIFIC  ADVERTISING. 
The  great  advance  in  machine  tool  construction  which  has 
taken  place  during  the  last  decade  is  striking'y  demonstrated 
by  a  comparison  cf  the  advertising  pages  of  a  technical  jour- 
nal ten  years  ago  and  to-day:  and  such  a  ccmparison  will 
show  not  only  that  there  has  been  an  advance  in  the  buildiig 
of  machines,  but  also  in  the  method  cf  presenting  the  advan- 
tages of  the  machines  to  prospective  customers.  The  same 
holds  true  of  all  catalogues  and  advertising  literature  of 
to-day.  Years  ago  it  was  commcn  fcr  the  maker  merely  to 
state  that  he  had  such  and  such  machines  to  sell,  that  they 
were  of  accurate  workmanship,  built  of  the  best  materials, 
and  in  all  ways  the  most  perfect  on  the  market,  etc.  To-day. 
while  of  course  these  generalities  may  still  be  included,  we 
see  a  large  amount  of  what  we  may  call  specific  advertising 
telling  exactly  what  the  machine  will  do  and  in  how  short  a 
time  it  will  do  it,  and  what  tools  are  required  to  perform 
the  operation.  Samples  of  work  carried  cut  on  the  machine 
are  shown,  and  complete  details  about  turning  out  the  work. 
the  material  from  which  it  is  made,  and  so  forth,  are  given. 
This  is  the  kind  of  advertising  that  appea's  to  mechanical 
men.  To  speak  in  generalities  does  not  appeal  to  them,  be- 
cause judging  cn'y  by  general  terms,  one  machine  is  as  good 
as  another:  but  when  the  actual  facts  are  given,  provided 
they  are  given  honestly  and  correctly,  a  mechanic  can  judge 
for  himself  without  hesitation  about  the  merits  of  the  ma- 
chine. He  has  some  definite  data  to  deal  with  when  making 
his  comparisons.  It  appears  that  manufacturers  are  com- 
mencing to  appreciate  the  value  of  this  kind  af  advertising, 
because  it  is  becoming  more  and  more  common  both  in  cata- 
logues and  in  trade  journal  advertisements,  to  show  the  work 
performed,  and  to  give  the  exact  information  regarding  the 
performance.  It  is  likely  that  in  the  future  this  class  of  adver- 
tising will  be  even  more  common  than  now.  and  the  mechani- 
cal trades  will  undoubtedly  gaia  Vy  it. 


ENGINEERING  REVIEW. 


CURRENT  MECHANICAL  EVENTS— LEADING  ARTICLES  OF  THE  TECHNICAL  PRESS. 


It  is  reported  that  a  measure  will  be  introduced  at  Ottawa 
for  the  reconstruction  of  the  collapsed  Quebec  bridge.  The 
construction  work  will  be  In  tlie  hands  of  a  board  of  promi- 
nent engineers,  and  the  Canadian  government,  it  appears,  Is 
going  to  undertalte  the  work  as  a  government  project. 


According  to  Indian  Industry  and  Power,  a  system  of  auto- 
matic signaling  worked  entirely  by  electricity  is  being 
installed  on  the  Metropolitan  railway  in  London.  The  new- 
system  provides  for  applying  the  brakes  to  the  train  auto- 
matically if  the  engineer  should  pass  a  signal  set  at  danger. 


Superheated  steam  locomotives  appear  to  be  so  favorably 
considered  by  European  railroads  that  at  the  present  time 
hardly  any  express  locomotives  are  ordered  without  super- 
heaters. Recently  24  express  locomotives  for  the  Italian  State 
Railways,  built  in  Germany,  were  comnleted,  all  being  fur- 
nished with  Schmidt  s\iperheaters. 


Beginning  August  3,  the  last  section  of  the  Philadelphia 
subway  was  opened  for  traffic.  This  subway,  which  is  run 
in  connection  with  the  new  Market  Street  elevated  railroad, 
gives  an  entire  length  of  rapid  transit  through  the  city  of 
about  seven  miles.  The  subway  construction  is  of  the  very 
highest  type,  and  the  approximate  cost  of  the  subway  portion 
alone  is  $20,000,000. 


It  appears  that  the  authorities  of  the  German  State  rail- 
ways have  concluded  that  incandescent  gas  lighting  is 
superior  to  electric  light  in  railway  cars.  No  more  cars  are 
equipped  with  electric  light,  and  the  engineers,  after  long  and 
exhaustive  tests,  have  satistied  themselves  of  the  value  of  the 
former  system  of  car  lighting,  and  are  now  changing  over  the 
equipment  at  the  rate  of  500  to  600  lights  a  day. 


The  British  Admiralty  has  decided  that  in  the  future  all 
small  naval  craft  shall  be  constructed  to  use  both  coal  and 
oil  fuel.  The  oil-burning  system  has  been  used  for  a  con- 
siderable time,  and  many  of  the  destroyers  and  torpedo  boats 
are  designed  exclusively  for  the  oil-burning  system.  All  the 
modern  battleships  and  cruisers  of  the  navy  are  also  con- 
structed to  use  either  coal  or  oil. 


During  the  year  ending  June  30,  1908,  1,506  vessels,  with 
an  aggregate  tonnage  of  5SS.627  gross  tons  were  built  in  the 
United  States.  This  is.  so  far.  the  largest  annual  output  of 
the  ship  building  yards  in  this  country.  The  steel  vessels 
built  numbered  142,  representing  417,167  gross  tons,  of  which 
75  were  built  for  the  Great  Lakes,  with  an  aggregate  tonnage 
of  304,379  tons.  The  largest  steamer  on  the  lakes  built  dur- 
ing the  year  was  very  nearly  8,000  tons. 


After  several  years  of  thorough  testing  and  experimenting, 
the  officials  of  the  Burlington  railroad  have  come  to  the  con- 
clusion that  concrete  ties  are  not  satisfactory,  and  that  the 
best  solution  of  the  railroad  tie  problem  at  present  Is  to  treat 
wood  so  that  it  will  not  deteriorate  as  rapidly  as  when  in  its 
natural  state.  According  to  the  Scientific  American  it  has 
been  decided  to  construct  a  large  plant  for  treating  ties,  bridge 
timbers,  etc.,  with  creosote. 


In  the  May  issue  of  Machinery,  we  mentioned  that  Pro- 
fessor Kanimerlingh-Onnes,  a  Dutch  scientist,  had  succeeded 
m  solidifying  helium.  This  statement,  however,  as  we  men- 
tioned in  a  later  issue,  depended  on  a  mistake  made  by  Pro- 
fessor Onnes,  he  having  been  deceived  by  impurities  in  the 
helium.  He  has  now,  however,  announced  that  he  has  been 
able  to  produce  helium  in  a  liquid  state,  boiling  at  a  tempera- 
ture of  7.75  degrees  F.  above  absolute  zero.  He  was  not  able, 
however,  to  solidify  the  liquid. 


In  a  recent  issue  of  the  EnrjUsh  Mechmiic  and  World  of 
Science,  It  Is  stated  that  at  the  June  15  meeting  of  the 
Aca^demy  of  Science,  Mr.  Devaux  Charbonnel  gave  particulars 
of  a  method  of  photographing  sounds  of  the  human  voice,  In 
such  a  manner  that  the  photographic  record  could  be  read. 
Vowels  and  consonants  are  combined  by  means  of  the  Blonde! 
oscillograph.  This  extremely  sensitive  instrument  impresses 
the  sounds  upon  a  photographic  plate  in  the  form  of  curves, 
which  can,  with  a  little  practice,  be  easily  deciphered. 


According  to  the  Far  Eastern  Review,  a  Chinese  gentleman 
named  Hu  Chuen  has  obtained  a  patent  on  an  improved 
method  of  wireless  telegraphy,  simplifying  the  methods 
hitherto  in  use.  The  system  has  been  recommended  by  Chi- 
nese authorities  for  the  reason  that  it  makes  use  only  of 
domestic  Chinese  materials  of  lower  cost  than  imported 
articles,  and  it  is  also  simpler  to  operate.  At  the  test  of  the 
equipment  at  Canton  it  was  pronounced  a  success.  Detailed 
information  as  to  the  workings  of  the  new  system,  however, 
are  not  as  yet  at  hand. 


The  Society  of  German  Engineers,  at  its  annual  convention 
held  in  Dresden  June  29  and  30,  and  July  1,  empowered  Its 
officers  to  negotiate  v;ith  representatives  of  the  Prussian  State 
government,  as  well  as  the  government  of  the  German  Federa- 
tion, to  make  arrangements  for  the  bringing  out  of  the 
Technolexikon,  which,  as  we  have  mentioned  before  in  Ma- 
chinery, the  society  found  Itself  forced  to  give  up  about  a 
year  ago,  on  account  of  the  great  scope  of  the  work,  involving 
expenditures  greater  than  the  society  considered  that  it  could 
consistently  make. 


The  much-advertised  New  York-Paris  automobile  race,  which 
started  from  New  York,  over  a  route  across  the  United 
States,  Siberia,  Russia,  and  Germany,  to  Paris  on  February 
12,  this  year,  was  practically  concluded  by  the  arrival  of  the 
Thomas  car  in  Paris  on  July  30.  This  race  marks  one  of  the 
most  interesting  events  in  the  automobile  history,  and  the  fact 
that  it  was  carried  to  a  conclusion  indicates  the  present  state 
of  the  endurance  of  the  automobile,  and  rather  reverses  the 
general'  opinion  that  the  automobile  is  fit  only  for  good  and 
smooth  roads  in  a  country  where  the  repair  shop  is  near  at 
hand. 


It  Is  interesting  to  note  that  the  slide  rule,  which  but  lately 
has  become  universally  used  for  calculations,  was  invented 
nearly  300  years  ago.  An  article  in  Zeitschrift  fiir  Vermes- 
sungswesen  calls  attention  to  the  fact  that  Gunter,  shortly 
after  his  bringing  out  the  trigonometric  logarithm  tables  in 
1620,  placed  logarithmic  scales  on  wooden  rules,  and  used  a 
pair  of  dividers  io  add  or  subtract  the  logarithms.  In  1627 
these  logarithmic  scales  were  drawn  by  Wingate  on  two  sepa- 
rate wooden  rules,  sliding  against  each  other,  so  as  to  render 
the  use  of  dividers  unnecessary,  and  in  16.i7,  or  over  250 
years  ago.  Partridge  brought  out  the  slide  rule  in  its  present 
form. 


In  view  of  the  present  agitation  for  tlie  preservation  of  the 
natural  resources  of  the  United  States,  the  methods  employed 
by  the  Swedish  government  for  the  preservation  of  forest 
reserves  as  well  as  ore  deposits  are  of  special  interest,  and 
we  have  previously  referred  to  the  replanting  of  forests,  the 
limitation  of  export  shipments  of  iron  ore,  and  the  taking  over 
of  some  iron  ore  deposits  by  the  government.  It  is  now 
reported  that  the  Swedish  government  is  still  further  pur- 
suing the  policy  of  actual  ownership  of  ore  deposits,  the 
present  parliament  having  passed  a  bill  providing  for  the 
state  purchase  of  the  important  Svappavaara  ore  fields  in  the 
northern  part  of  the  country. 


In  an  editorial  in  Teknisk  Tidskrift,  attention  is  called  to 
the  mistaken  idea  of  economy  which  manifests  itself  in  the 
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use  of  cheap  materials  and  cheap  labor,  rather  than  In  a 
proper  systematl/.lng  tor  using  the  given  opportunities  In  the 
most  economical  way.  Many  a  man  thinks  that  when  he  can 
l)uy  some  belting  ior  a  tew  dollars  less  than  he  has  been  used 
to  do,  by  selecting  a  secondary  quality,  he  has  accomplished  a 
great  saving,  but  loses  sight  of  the  fact  that  this  mere  tem- 
porary saving  may  be  lost  many  times  over,  through  fre- 
quency of  repairs,  faster  wear,  and  disturbances  In  the  run- 
ning of  the  shop  machinery.  Still  more  serious,  however,  Is 
the  case  when  the  "saver"  selects  the  living  material  as  the 
proper  territory  for  his  exploitation.  The  expression  "cheap 
labor"  Is  not  clear,  and  it  often  Is  the  cause  of  serious  mistakes. 
It  Is  self-evident,  says  the  editorial  referred  to,  that  a  poorly 
paid  employe,  as  a  rule,  does  not  develop  full  energy,  and  that 
an  efficient  draftsman,  for  instance,  if  he  is  paid  less  than  the 
common  standard  of  wages  for  his  class,  will  constantly  give 
greater  interest  to  the  question,  "How  can  I  get  out  of  here?" 
than  to  the  problems  which  he  is  supposed  to  solve. 


In  an  article  in  the  Engineer,  London,  Mr.  P.  V.  Vernon 
states  that  a  good  rule  for  the  horse-power  required  to  drive 
machine  tools  is  to  assume  one  horse-power  for  each  10,000 
square  inclies  of  belt  delivered  to  the  machine  per  minute. 
This  rule  is  based  on  a  working  belt  pull  of  39.6  pounds  per 
inch  of  width  tending  to  rotate  the  pulley,  a  rule  which,  it 
is  stated,  is  justified  by  the  author's  experience,  and  which 
may  be  demonstrated  as  follows:  10,000  square  inches  of  belt 
per  minute  =  10,000  linear  inches  of  belt  one  inch  wide 
per  minute  =  10,000  -^  12  linear  feet  of  belt  one  Incli  wide  per 
minute.  As  each  inch  of  width  of  belt  is  assumed  to  carry 
39.6  pounds  of  effective  tension,  the  power  transmitted  will  be: 
10,000 

■  X  39.6  foot-pounds  =  33,000  foot-pounds. 
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in  which  formula,  D  =  diameter  of  pulley  in  inches, 
W^  width  of  belt  in  inches,  and 
w=:  revolutions  of  pulley  per  minute. 
A    tight    double    belt   may    transmit    twice    the    amount    of 
power  given   by   the   above   rule;    but   although   the   machine 
must  be  strong  enough  to  resist  the  extra  pull,  yet  it  is  not 
wise  to  provide  for  double  the  motive  power  where  a  separate 
motor  is  used,  as  most  motors  will  stand  as  much  temporary 
overload  as  a  belt,  and  no  belt  will  work  well  with  a  perma- 
nent overload. 

A  method  for  surface-hardening  structural  steel  and  steel 
rails  Is  described  in  the  Mechanical  Engineer.  The  principle 
whereby  this  is  accomplished  is  as  follows:  The  steel  ingot, 
when  stripped  from  the  mold,  is  enclosed  in  a  receptacle 
lined  with  brick,  the  receptacle  being  about  eight  or  ten 
inches  larger  than  the  ingot  placed  in  it.  Space  is  left  between 
the  ingot  and  the  sides  of  the  chamber,  and  when  the  ingot 
has  been  lowered  centrally  into  the  receptacle,  the  intervening 
space  between  the  hot  ingot  and  the  sides  of  the  receptacle 
is  filled  as  rapidly  as  possible  with  dry  powdered  carbon  or 
other  carbonaceous  material.  This  material  is  rammed  in 
between  the  ingot  and  the  walls,  and  when  the  receptacle  is 
completely  filled,  the  ingot  is  allowed  to  remain  covered  for 
a  length  of  time  depending  on  the  amount  of  carbon  to  be 
absorbed  by  the  surface.  Several  hours,  as  a  rule,  is  neces- 
sary for  obtaining  the  required  results.  The  carbon  pene- 
trates into  the  surface  of  the  steel  Ingot,  and  the  whole 
process  may  be  compared  with  the  case-hardening  of  mild 
steel  parts.  The  carburized  ingot,  when  removed  from  the 
receptacle,  is  again  heated  and  rolled  into  a  structural  shape, 
the  finished  article  now  presenting  a  hardened  surface.  It  is 
stated  that  if  it  is  desirable  that  only  a  part  of  the  outer 
surface  of  the  ingot  should  be  hardened,  so  that  when  rolled 
down,  the  harder  part  may  form  the  head  of  a  steel  rail,  for 
Instance,  the  part  forming  a  web  or  flange  still  remaining 
soft,  the  hot  ingot  may  be  put  into  a  receptacle,  and  suitable 
division  pieces  inserted  so  that  carbon  may  be  brought  into 
contact  only  with  the  part  required  to  be  hardened.  This 
process  has  been  developed  by  Mr.  Benjamin  Talbot,  formerly 
of  Phoenixville,  Pa.,  who  is  now  living  in  England. 


ELECTRICAr.LY  HEATED  HARDENING  BATHS. 

In  an  article  In  Page's  Weekly,  the  mifthod  of  hardening 
small  cutting  tools  adopted  by  the  firm  of  Ludwig  I^ewe  & 
Co.,  In  their  Berlin  works.  Is  referred  to.  The  hardening  pro- 
cesB  Is  carried  on  by  means  of  electrically  heated  barium  salt 
baths,  the  arrangement  of  tlie  crucible  and  the  electrodes  be- 
ing as  shown  in  the  acci;mpanylng  engraving.  By  means  of 
this  process,  it  has  been  possible  to  harden  large  milling  cut- 
ters in  about  half  an  hour,  including  the  time  for  pre-heating, 
which  takes  the  greatest  part  of  the  time.  To  bring  the 
cutters  up  to  a  temperature  of  750  degrees  F.  constitutes  this 
pre-heating.  After  that,  it  takes  only  about  a  minute  to  bring 
an  average-sized  cutter  to  1,400  or  1,500  degrees  F.,  and  then 
another  minute  to  bring  it  up  to  about  2,370  degrees  F.,  which 
is,  by  this  firm,  considered  the  right  hardening  temperature. 
The  time  stated  above  refers  to  average-sized  and  heavy  mill- 
ing cutters,  whereas  it 
only  takes  from  6  to  10 
minutes  to  bring  a  small 
milling  cutter  to  the  right 
temperature  in  the  elec- 
trically heated  salt  bath. 

The  advantage  of  elec- 
trically heated  salt  baths 
is  stated  as  being  the  total 
absence  of  any  scale  on 
the  tool  thus  hardened, 
and  that  the  tools  are  not 
distorted  in  the  hardening 
process.  The  bright  ap- 
pearance is  retained  by 
the  hardened  tool,  so  that 
it  is  sometimes  difficult  to 
tell  from  the  appearance 
whether  a  tool  has  been 
hardened  or  not. 

In  regard  to  cooling  the 
cutters,  the  firm  of  Lud- 
wig  Loewe  has  found  that 
when  high-speed  steel  tools 
are  cooled  in  an  air  blast, 
any  moisture  coming  in 
contact  with  the  hot  tool 
has  a  tendency  to  crack  it, 
so  that  it  becomes  neces- 
sary to  dry  the  air  before 
it  enters  into  the  nozzles. 

It      has      also      been      found      for  EiectrlcaUy  Heated  Hardening  Baths. 

that  it  is  absolutely  impossible  to  cool  a  cutter  which  has 
a  very  heavT  body  and  fine  teeth  in  the  air  blast,  as  the  heat 
from  the  central  portion  is  not  extracted  fast  enough,  and 
therefore  does  not  permit  a  sufficiently  rapid  cooling  of  the 
teeth  to  insure  proper  hardening.  For  this  reason,  the  firm 
has  adopted  a  method  of  cooling  the  cutters  from  the  harden- 
ing heat  of  2,370  degrees  P.  to  a  temperature  of  about  1,100 
degrees  F.  by  quenching  in  an  electrically  heated  salt  bath. 
After  having  been  cooled  to  about  1,100  degrees  F.  in  the  bath, 
the  cutters  are  allowed  to  cool  down  slowly  in  the  air,  and 
the  whole  process  has  the  advantage  of  being  cheap  and  relia- 
ble, as  well  as  effecting  a  considerable  saving  in  time. 

It  must,  however,  be  understood  that  electrically  heated 
barium  salt  baths  are  advantageous  to  use  only  when  a  large 
quantity  of  tools  is  to  be  hardened,  because  this  method  will 
otherwise  prove  expensive.  It  has  also  been  remarked  that 
the  electrically  heated  bath  is  more  advantageous  for  heavy 
than  for  small  tools  but  it  is  not  clear  why  the  process  should 
be  thus  limited  to  the  former  class  of  tools. 
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A  NEW  SYSTEM  OP  WELDING. 
Engineering,  June  19.  1908. 

On  account  of  the  high  price  of  high-speed  steel,  its  use, 
particularly  for  heavy  tools,  has  been  rather  limited  in  the 
past.  All  kinds  of  devices  in  the  form  of  tool-holders  have 
been  adopted  whereby  a  small  tool  made  of  high-speed  steel 
performs  the  cutting,  while  the  remainder  of  the  tool,  or  the 
holder.    Is.  of    cheaper    material.     Many   attempts    have    been 
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made  to  weld  high-speed  steel  onto  mild  steel,  as  well  as  outii 
high  carbon  steel.  In  order  that  a  superior  cutting  edge  may 
be  presented  to  the  work,  while  the  cost  of  the  tool  is  still 
liept  down  lo  a  reasonable  figure,  the  required  size  and  stiff- 
ness of  the  tool  being  provided  for  by  the  body  of  cheaper 
material.  All  attempts  to  weld  high-speed  steel  onto  high 
carbon  sted  or  machine  steel  have,  however,  until  quite  re- 
cently, proved  futile.  This  is  apparently  due  to  the  different 
coefficients  of  expansion  of  the  different  steels,  hi.nh-si)eed 
steel  having  a  low  corfficient  of  expansion. 

Lately  a  welding  process,  however,  has  been  invented  which 
is  controlled  by  the  Fusion  Welded  Metals  Co.,  Ltd.,  56  Vic- 
toria St..  Westminster.  London,  by  means  of  which  it  is  pos- 
sible to  weld  high-speed  steel  onto  other  steels.  The  opera- 
tions are  very  simple.  The  welding  of  the  two  steels  is  per- 
formed by  means  of  a  thin  film  of  copper.  The  copper  Is 
lilaced  in  the  form  of  a  feeder  along  the  line  of  the  joint.  Ths 
parts  to  be  welded  are  then  surrounded  by  a  reducing  com 
pound  and  are  placed  in  a  furnace  where  the  temperature  i.s 
raised  to  about  2.200  degrees  F.  The  gas  which  is  formed  by 
the  burning  of  the  compound  seems  to  affect  the  copper  In 
such  a  way  that  the  latter  is  reduced  to  a  fluid  as  thin  as 
sririts  of  wine,  and  in  this  condition  it  penetrates  the  mole- 
cular surfaces  of  the  two  classes  of  steel  and  produces  actual 
cohesion  and  not  merely  adhesion.  In  fact,  the  weld  becomes 
stronger  than  the  remainder  of  the  metal,  so  that  if  the  two 
pieces  being  welded  are  forced  apart,  the  line  of  fracture  will 
follow  the  course  of  a  new  break  rather  than  pass  through 
the  joint.  The  weld  is  so  close  that  in  some  cases  it  is  hardly 
possible  to  find  a  trace  of  the  copper.  A  wide  field  of  useful- 
ness is  predicted  for  this  process.  One  application  which  has 
already  been  suggested,  and  where  the  process  most  likely 
will  be  most  commonly  used,  is  that  of  welding  high-speed 
steel  to  carbon  or  machine  steel  bodies  for  the  production  of 
high-speed  cutting  tcols  at  a  moderate  price. 

A  YEAR'S  EXPERIENCE  WITH  A  SUCTION  GAS 
POWER  PLANT. 

J.  C.  Miller,  in  Power  and  the  Engineer,  May  26,  1908. 
The  au'.hor.  in  this  article,  presents  the  results  of  a  year's 
operation  of  a  suction  gas  power  plant,  stating  the  fixed 
charges  in  a  way  that  will  satisfy  men  who  are  prone  to  think 
of  interest,  depreciation,  etc.,  as  Important  elements  in  power 
cost.  The  engine  under  consideration  was  a  single  cylinder, 
horizontal  -50  brake-horse-power,  regulated  on  the  hit-and-miss 
principle,  and  belted  to  the  line-shaft.  The  gas  was  drawn 
from  a  suction  producer,  using  anthracite  pea  coal.  The 
plant  was  of  English  manufacture,  and  was  well  designed  and 
constructed.  The  producer  was  equipped  with  the  usual 
vaporizing  apparatus  for  supplying  steam  to  the  blast,  and 
with  the  usual  coke  scrubber  and  expansion  box.  The  cost 
of  the  installation  of  the  plant  was  $3,300.  The  table  below 
gives  the  fixed  and  operating  charges: 

FIXED  CHARGES, 

Interest  at   6   per  cent $198.00 

Depreciation,   repairs,  taxes,  insurance,  12  per  cent.  .  ,      396.00 

$594.00 

OPERATING  CHARGES. 

Engineer  at  $2  dai'y.  300  days $600.00 

67%  tons  coal  at  $4.50 30'4.S7 

Oil  and  waste    48.00 

Scrubber    water     .- 12.00 

$964..'?7 

Total   yearly   charge $1,558.87 

Cost    per  horse-power-year    of    3.000    hours,    assuming 

an  average  rate   of   50  horse-power $31.17 

The  repairs  of  the  year  were  relatively  small,  consisting  of 
new  grate-bars  in  the  producer,  new  coke  in  the  scrubber,  and 
small  repairs  to  the  connecting-rod  and  Ignition  equipment. 
The  total  cost  of  the  repairs,  in  fact,  was  less  than  $10.  In 
the  fixed  charges  given  above,  12  per  cent  has  been  allowed 
for  depreciation,  repairs,  insurance  and  taxes,  which  was 
more  than  ample  for  the  year  in  question.  The  cooling  water 
was  used  over  and  over,  and  therefore  no  charge  is  made  for 
this  item.  Tn  the  item  of  attendance,  the  entire  salary  of 
the  engineer  is  charged  up  against  the  plant,  although  lie 
had  ample  time  for  other  work,  but  little  of  his  time  being 


mcded  with  the  producer  and  engine  after  the  plant  was  in 
operation.  The  coal  used  came  from  the  Scranlon  district 
and  cost  $4.50  per  ton,  delivered.  The  coal  consumed  averaged 
441  pounds  per  working  day,  so  that  it  can  safely  be  s-^aid  that 
the  consumption  was  only  one  pound  per  brake-horse-power. 
The  writer  sums  up  by  stating  his  conviction  that  only 
hydraulic  power  can  surpass  the  present  showing  for  economy. 
The  cost  as  shown,  correspo:ids  with  electric  power  delivered 
to  tlie  consumers  at  1  1/3  cent  per  K.  W.,  much  below  the  low- 
est commercial  rate  to  coi^suniers  using  an  equal  amount  of 
power. 


NEW  IDEA  IN  AIR  COMPRESSION. 
Joseph  H.  Hart,  in  The  Mining  World.  July  i5    1908. 
The  accompanying  illustration  shows  a  system  of  air  com- 
pression   which   may   beccme   useful     under    certain    circum- 
stances.     In    the   engraving    merely    the    principle    is  shown, 

some  mechanical  im- 
provements being  pos- 
sible of  introduction  i:i 
a  '  commercial  appa- 
"■atus  not  being  indi- 
cated. The  construc- 
ticn  of  this  device  is 
very  simple.  It  con- 
sists of  an  endless 
chain  of  buckets  mov- 
ing over  two  cog- 
wheels, the  apparatus 
being  almost  entirely 
sunk  under  water.  The 
buckets  on  the  left- 
hand  side  turn  their 
openings  downward 
when  moving  in  the 
downward  dire  ction. 
and  are  thus  filled  with 
air  when  they  strike 
the  surface  of  the  wa- 
ter. During  the  down- 
ward movement  of  the 
buckets  the  air  inside 
of  them  is  compressed, 
as  indicated  by  the 
double  lines  on  the 
lower  buckets  on  the 
left-hand  side,  the 
pressure  on  the  air 
depending     simply     on 

New  Idea  in  Air  compression.  ^f,g    Jepth    Ot    the    buck- 

ets below  the  surface  of-  the  water.  When  the  bucket 
comes  to  the  lower  cog-wheel,  it  is  turned  around 
and  the  air  escapes,  being  then  collected  into  a  hood 
A  where  it  will  be  under  pressure  corresponding  to  the  hydro- 
static pressure  of  the  water  at  the  point  at  this  depth  beloiv 
the  surface.  At  the  top  of  the  mechanism  the  water  is  carried 
from  the  surface  to  the  upper  level  of  the  wheel,  and  when 
the  buckets  are  reversed,  the  water  is  dumped,  and  the 
buckets  again  filled  with  air.  The  raising  of  the  water  from 
the  surface  to  the  place  where  it  leaves  the  buckets  represents 
one  of  the  losses  of  the  mechanism.  This  loss  remains  ap- 
proximately constant  for  all  conditions,  and  expressed  as  a 
percentage  of  the  total  power  requii-ed.  it  decreases  as  the 
depth  of  the  device,  and  in  consequence  the  compression,  in- 
creases. 


MacltinfTy.X  T. 


EDISON  MONOLITHIC  CONCRETE  HOUSES. 
Several  months  ago  Mr.  Thomas  A.  Edison  aroused  con- 
siderable interest  in  a  proposed  monolithic  concrete  construc- 
tion for  dwelling  houses,  the  details  of  which  he  has  worked 
out.  The  idea  briefly  is  to  mold  a  house  complete,  the  same 
as  an  iron  casting  is  made  in  sand,  with  the  difference  that 
in  the  Edison  house  scheme  the  mold  is  constructed  of  cast- 
iron  forms,  which  are  set  up  to  make  the  house  complete, 
even  including  the  roof,  porches,  steps  and  everything  requir- 
ed to  complete  a  dwelling  house.  Mr.  Edison  had  calculated 
that  a  workingman's  two-family  dwelling  house  of  one-piece 
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concrete  coiilil  be  made  in  this  nuuiner  for  about  $l,L'il(l;  but, 
lilie  inauy  oilier  silienus  tliat  appear  proniisiiis  on  t'le  face, 
this  one  does  not  app<?ar  as  proniisin«  upon  invesllnalion. 

In  tlie  Hrst  place,  the  cost  of  the  cast-iron  nu)lds  lor  a  Iwo- 
faniily  house  would  be  not  less  than  $2.'), 0(10.  according  to  Mr. 
Udlson's  own  estimate,  and  the  weight  would  be  not  less 
than  280.000  pounds.  This,  of  course,  means  a  very  large 
initial  investment  and  costly  transportation  of  the  molds 
from  one  building  site  to  another.  The  si/e  if  the  dwelling 
proposed  to  be  built  in  this  manner  is  21  feet  liy  -l!)  feet,  with 
a  height  of  liS  feet,  not  including  the  cellar.  The  walls  will 
be  12  incites  thick,  decreasing  to  S  inches  on  the  second  story. 
The  roof  is  to  be  6  inches  Ihiclv,  and  the  floors  and  partitions 
are  4  inches  in  thickness  throughout.  The  structure  will  be 
reinforced  with  ii.-inch  and  %-inch  steel  rods.  Water  pipes, 
gas  pipes,  plumbing,  ducts  for  wiring,  and  lining  for  chimney 
flues  are  set  in  position  before  pouring  the  concrete. 

The  concrete  mixture  proposed  is  one  part  cement,  three 
parts  fine  sand,  and  five  parts  stone  or  gravel,  fine  enough  to 
pass  through  a  one-half  inch  sieve.  In  order  to  prevent  seg- 
regation of  the  materials  before  reaching  their  destined  posi- 
tion in  the  molds,  it  is  proposed  to  add  colloids,  which,  in 
common  language,  are  certain  clays  that  promote  fluidity  of 
the  concrete  and  non-segregation  of  the  constituents. 

The  scheme  undoubtedly  would  prove  unprofitable  except 
where  large  numbers  of  houses  were  built  on  one  plot  and 
where  the  materials  could  be  obtained  at  low  cost.  The  in- 
vestigation made  by  a  disinterested  expert  appears  to  indicate 
that  Mr.  Edison's  estimate  of  the  weight  of  the  molds  and 
the  cost  of  houses  built  in  this  way  is  too  low.  The  cost  of 
a  house,  with  the  present  prices  of  labor  and  material,  would 
be  nearly  twice  the  figure  quoted,  according  to  the  Cement 
Age.  and  the  weight  of  the  molds  would  be  considerably 
greater  than  280,000  pounds. 

The  future  of  monolithic  concrete  construction  for  hous23, 
factories  and  other  structures  depends  very  largely  on  the 
means  developed  for  holding  the  materials  in  place  during 
the  setting  period.  It  appears  that  the  Erti"oH  plan  is  crude 
and  very  costly.  The  ultimate  development  of  cheap  con- 
crete construction  of  the  monolithic  type  would  appear  to  re- 
quire a  combination  of  wooden  forms  and  cast-iron  molds 
made  up  so  that  a  large  variety  of  shapes  can  be  produced 
with  comparatively  few  fonus. 


CALCULATIONS  FOR  MAGNETIC  CLUTCHES. 

Engineering  Digest,  June,  1908. 
The  author  of  the  article  here  abstracted  presents  the  fol- 
lowing formula  for  calculating  the  number  of  ampere  turns 
of  excitation  required  for  an  ordinary  magnetic  clutch,  con- 
sisting of  a  thick  disk  with  an  annular  space  machined  out 
of  one  face  for  the  magnetizing  coil,  and  provided  with  a  flat- 
laced  disk  armature  of  the  same  diameter. 

9,500,000  LBD    \/H.P. 

Ampere  turns  = 

All  VBN(D-  +  SRB) 
In  this  equation, 
L  ^=  mean  length  of  the  magnetic  circ\iit, 
B  =  radial  width  of  the  annular  pole  face. 
Z)^  diameter  of  central  pole  face  or  hub  of  clutch, 
ff .P.  =  brake-horse-power  to  be  transmitted. 

A  =  mean  cross-sectional  area  of  the  path  of  the  lines  of 

force, 
,u^  permeability  of  metal,  say  2,500  for  wrought  iron. 
A' =  revolutions  per  minute. 

7?=::  mean  radius  of  annular  pole  face,  which,  in  turn, 
outside  diameter  of  clulch  —  B 


a 

All   dimensions  are  in  inches. 

As  an  example,  assuming  that  R  ^  i  inches,  D  =  2V'  inches, 
B^l  inch,  L^IO  inches,  A  =  9  square  inches,  H.P.  :=4, 
jV=100,  and  ;U  =  2,500,  then  the  ampere  turns  equal 

9,500,000  X  10  X  1  X  2.5  X  V4 

=  340 

9  X  2,500  X  VI  X  100(2.5^  +  8  X  4  X  1) 
To  allow  for  the  reluctance  of  the  joint,  this  should  be  in- 
creased to,  say,  400. 


CASTING  PIPES  IN  PERMANENT  MOLDS. 

I'li/HT  nail  bji  Edgar  A.   CiihUt  lii'forc  the  Franklin   Inntilule. 
March  26.  M»08. 

A  great  deal  of  experimenting  has  Ix'cn  undertaken  in  the 
past  in  order  to  deterniine  tlie  requlreinents  for  permanent 
molds  for  making  castings;  (hat  is,  molds  which  could  be 
used  over  and  over  again  for  producing  the  same  parts.  The 
purpose  of  the  present  discussion  is  to  describe  a  method  and 
apparatus  using  permanent  molds  which  are  not  destroyed 
through  the  action  of  the  hot  iron,  and  in  which  cast  iron 
pipe  can  be  produced  in  which  the  supposed  evils  of  unequal 
heating  and  cooling  due  to  the  use  of  permanent  molds  do 
not  appear. 

So-called  permanent  molds  are  not  new.  Kor  many  years, 
small  iron  castings  have  been  successfully  made  in  iron  molds 
without  great  detriment  to  either  casting  or  mold.  These 
castings,  however,  have  invariably  been  very  small,  and  the 
process  chilled  them  to  extreme  hardness,  so  that  it  was  not 
possible  to  machine  them.  This  limited  the  use  of  such 
molds  very  materially.  Extensive  experiments,  however,  have 
been  undertaken  by  the  Tacony  Iron  Co.,  Philadelphia.  Pa.,  for 
producing  cast  iron  water  and  gas  pipe  in  permanent  molds. 

The  ordinary  process  for  casting  such  pipe  is  as  follows: 
Iron  flasks,  a  cope  and  drag,  are  rammed  with  sand  over  a 
metal  pattern;  a  green  sand  core  is  introduced,  and  the  cope 
and    drag   are   clamped   together.     The    pipe   is   then    poured. 


Fig.  1.     General  View  of  Machine  for  Casting  Pipe  in  Permanent  Molds. 

with  the  pipe  in  a  horizontal  position,  and  after  cooling,  the 
pipe  is  removed  from  the  flask  and  carried  to  the  end  of  the 
floor  where  the  cores  aire  removed.  Then  it  is  carried  to  the 
cleaning  room  where  the  sand  is  rattled  off.  the  gates  and  fins 
are  removed,  and  after  inspection  it  is  ready  for  shipment. 
Altogether  the  pipe  has  to  be  handled  ten  times.  In  this  pro- 
cess the  loss  is  great,  often  reaching  12  to  15  per  cent.  In 
fact,  with  very  tew  improvements,  and  these  relating  mainly 
to  cores,  soil  pipe  is  made  in  precisely  the  same  manner  and 
with  just  as  much  labor  per  pipe  as  was  the  practice  fifty 
years  ago. 

Any  process  that  would  save  the  use  of  sand  for  the  mold, 
and  would  produce  pipe  that  could  be  easily  cut,  would  natu- 
rally be  very  desirable.  In  addition,  if  it  would  be  possible 
to  produce  a  machine  so  that  the  work  could  be  carried  on 
continuously  day  and  night,  it  w^ould  evidently  be  of  great 
advantage  for  economical  production.  The  experiments  under- 
taken by  the  firm  previously  referred  to  made  it  possible  to 
design  a  machine  which  would  operate  continuously,  using 
permanent  molds.  These  experiments  showed  that  when  pipes 
were  cast  in  a  mold  every  eight  minutes,  the  temperature  of 
the  mold  never  raised  above  450  degrees  F..  even  if  the  opera- 
tions were  continued  for  hours.  If,  however,  pipes  were 
poured  every  two  minutes,  the  temperature  of  the  mold  would 
rise  rapidly,  and  at  900  degrees  F.  it  would  begin  to  warp. 
In  order  to  comply  with  the  requirements  thus  determined, 
the  machine  as  described  in  the  following  was  designed. 

Machine  for  Continuous  Casting  of  Pipes. 
The.  machine  consists  of  an  angular  table  or  ring  approxi- 
mately 40  feet  in  diameter,  w^hich  carries  30  molds  arranged 
at  equal  intervals.  The  table  is  constructed  of  two  concentric 
rings  of  channel  beams  connected  with  30  cross  pieces  or 
trucks,  each  of  which  has  two  wheels  with  roller  bearings  to 
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support  the  frame.  The  wheels  run  on  concentric  circular 
tracks  laid  In  concrete  foundations.  The  tracks  are  arranged 
on  an  Inclining  conical  surface,  and  by  this  means  the  table 
will  resist  any  movement  other  than  rotating  about  Its  center. 
Each  truck  or  cross  bar  of  the  table  carries  a  steel  pin 
working  loosely  in  a  vertical  hole  and  of  such  length  as  to 
allow  about  two  Inches  of  the  pin  to  project  below  the  bottom 
line  of  the  truck,  hut  admitting  it  of  being  pushed  up  until 
flush  with  the  bottom  of  the  truck.  Under  the  table  or  ring, 
at  two  diametrically  opposite  points,  are  arranged  two  hy- 
draulic cylinders  which  slide  In  ways  similar  to  those  of  a 
planer,  the  pistons  within  the  cylinders  being  held  stationary, 
and  the  cylinders  moved  hack  and  forth  by  the  operation  of  a 
four-way  valve  controlling  the  admission  of  water  alternately 
to  each  end  of  the  cylinders.  The  stroke  of  the  cylinders  is 
of  such  length  as  to  be  slightly  more  than  the  spacing  of  the 
molds  carried  by  the  table.  Projecting  from  the  top  of  the 
cylinder  is  an  inclined  plane  surface  designed  to  lift  the 
truck-pins,  previously  referred  to,  when  the  cylinders  move  in 
a  direction  opposite  to  the  required  motion  of  the  table,  and 
to  allQW  a  pin  on  each  side  to  fall,  after  the  Inclined  surface 
has  passed.  This  occurs  at  or  near  the  end  of  the  backward 
stroke  of  the  cylinders;  and  when  the  controlling  valve  is  so 


Fig.  2.    Setting  the  Core. 

moved  as  to  cause  the  cylinders  to  move  forward,  the  pins 
which  have  been  lifted  and  allowed  to  fall  are  brought  in  con- 
tact with  the  projections  on  the  cylinders,  and  hence  the  table 
is  carried  forward  by  the  motion  of  the  cylinders  a  distance 
equal  to  the  spacing  of  the  molds,  and  the  cylinders  are  ready 
for  another  return  or  back  stroke  to  engage  the  next  pins, 
thus  intermittently  moving  the  table  ahead  one  space  at  each 
cycle  of  the  cylinders. 

The  center  of  the  table  is  left  open  for  the  location  of  hy- 
draulic pumps,  operating  valve  reservoirs,  etc.,  required  in 
imparting  motion  to  the  table.  The  table  makes  one  com- 
plete revolution  every  seven  and  one-half  minutes,  and  conse- 
quently produces  thirty  pipes  in  that  time,  or  two  hundred 
and  forty  pipes  an  hour. 

At  certain  points  about  the  table  are  arranged  closing  and 
opening  devices,  which  are  designed  to  close  the  mold,  or 
bring  the  cope  side  down  to  its  place  on  the  drag  side,  with- 
out shock,  after  the  cores  are  set  in  place,  and  to  open  the 
mold  or  lift  the  cope  after  the  pipe  has  been  poured. 

Between  the  closing  device  and  the  opening  device  is  lo- 
cated a  pouring  device  adapted  to  receive  the  molten  metal 
from  the  cupola  and  pour  it  into  the  molds. 


Description  of  Mold. 
Each  mold  consists  of  a  rectangular  block  of  cast  iron,  ap- 
proximately 18  inches  wide  and  18  Inches  high,  by  6  feet  long, 
parted  on  a  diagonal  line  across  the  corners,  and  provided 
with  hinges  at  the  lower  edge  of  the  parting  so  as  to  allow 
the  upper  portion  or  cope  to  be  swung  up  and  back  from  the 
lower  portion  or  drag.  These  molds  weigh  about  6,500  pounds 
complete.     At  the  center  of  the  mold  Is  the  cavity  Into  which 


Fig.  3.    Mold  entering  Closing  Device. 

the  metal  is  to  be  poured  to  form  the  pipe.  Thus  one-half  of 
the  pipe  is  formed  in  the  upper  and  one-half  in  the  lower  por- 
tion of  the  mold. 

Gates  are  cut  in  the  face  portion  of  the  lower  part  or  drag, 
of  such  size  and  shape  as  to  receive  the  molten  metal  from 
the  ladle  and  guide  it  into  the  mold.  Three  such  gates  are 
used,  each  dividing  into  two  portions.  Thus  the  cavity  of 
the  mold  is  entered  at  six  points.  The  gates  are  so  shaped 
as  to  receive  the  shock  of  the  falling  stream  of  molten  metal 
at  a  point  outside  of  the  mold  cavity,  and  convey  it  into  the 
mold  quickly  but  gently,  so  that  the  core  is  not  damaged  by  a 
rush  of  molten  metal  against  it.  At  the  highest  point  of  the 
barrel  of  the  mold,  a  small  groove  is  cut,  extending  through- 


Fig.  4.    Pouring  the  Aletal. 

out  the  entire  length  of  the  barrel.  This  groove,  which  is 
quite  small,  being  only  one-eighth  of  an  inch  wide  and  deep. 
is  intended  to  receive  any  gases  or  air  which  may  be  trapped 
in  the  mold,  and  so  avoid  the  formation  of  flat  spots  at  the 
top  of  the  pipe.  The  resultant  ridge  not  being  prominent  is 
not  an  objection,  but  rather  adds  to  the  strength  of  the  struc- 
ture. 

On  one  end  of  each  mold  is  carried  an  arm  rigidly  attached 
to  the  upper  or  movable  half.  This  arm  extends  under  the 
mold,  and  is  of  such  form  that  when  the  mold  is  open  it  forms 
a  rest  for  the  movable  half,  holding  it  in  such  position  as  to 
allow  of  any  work,  such  as  setting  cores,  removing  finished 
pipes,  cleaning,  etc.    On  the  end  of  this  arm  is  a  steel  roller 
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which  Is  caused  to  travel  down  an  Inclined  plane  by  the  rota- 
tion of  a  table  carrying  the  mold.  This  Inclined  plane  Ib  ar- 
ranged to  receive  the  roller  at  Its  higher  position  when  the 
mold  Is  open,  and  to  guide  It  smoothly  to  Its  lower  position, 
by  this  means  closing  the  mold  without  shock  or  jar  to  dis- 
turb the  core.  This  inclined  plane  constitutes  the  closing  de- 
vice. Each  end  of  the  mold  Is  provided  with  rings  or  bush- 
ings which  are  used  to  support  the  core  arbor  in  a  precisely 
central  position  in  the  cavity  of  the  mold,  so  that  the  pipe 
when  finished  shall  have  uniform  thickness  of  metal  at  every 
point. 

The  core  arbor  consists  of  a  cast  Iron  hollow  cylinder  some- 
what longer  than  the  pipe  to  be  cast  and  about  three-quarters 
of  an  Inch  less  In  diameter  than  the  Inside  diameter  of  the 
pipe.  It  Is  perforated  throughout  most  of  its  length  by  small 
holes  to  allow  any  gases  formed  by  contact  with  the  molten 
metal  to  pass  into  the  arbor  and  so  have  free  vent  to  the  air 
through  the  ends. 

The  core  is  made  by  placing  the  core  arbor  in  the  core  ma- 
chine, which  consists  of  a  support  for  the  ends  of  the  arbor, 
semicircular  in  form,  and  of  a  diameter  to  fit  the  arbor  ends 


Fig.  5.    Immediately  after  Pouring.    Mold,  entering  Opening  Device. 
partiaUy  opened. 

a  shaking  screen  arranged  to  sift  sand,  and  a  guide  to  drop 
it  upon  the  arbor,  and  a  knife,  so  shaped  as  to  form  the  sand 
to  the  outline  of  the  inside  of  the  pipe. 

The  core  arbor,  after  being  thoroughly  wet,  is  placed  in  the 
end  supports  and  rotated  by  a  crank-shaped  piece  of  iron 
held  loosely  in  one  end  by  an  operator.  At  the  same  time 
another  operator  shakes  a  sieve  suspended  over  the  arbor 
and  previously  filled  with  sand,  saturated  to  the  proper  de- 
gree with  water.  This  sieved  sand  is  caused  to  fall  directly 
upon  the  wet,  rotating  arbor  and  clings  to  it.  The  surplus 
sand  is  scraped  away  by  a  steel  knife  held  at  the  proper  dis- 
tance from  the  arbor  to  make  the  finished  core  of  the  diam- 
eter and  shape  required.  When  sufficient  sand  is  on  the 
arbor  to  make  a  full  and  complete  core  (which  requires  about 
five  seconds),  the  core  is  lifted  from  its  supports  and  is  ready 
for  use.  No  further  treatment  of  any  kind  is  needed,  and 
the  core  is  placed  in  position  in  the  mold,  which  is  then 
caused  to  pass  the  closing  device,  bringing  the  upper  portion 
down  in  place,  and  the  mold  is  ready  to  receive  the  metal. 

A  ladle  is  provided  to  receive  the  metal  as  it  flows  from 
the  cupola.  As  the  table  rotates  and  brings  a  mold,  which 
has  passed  the  closing  device,  into  pouring  position,  the  ladle 
automatically  drops  into  position  with  the  lips  close  to  the 
pouring  holes.    The  ladle  is  then  tilted  to  pour  by  the  oper- 


ator, but  In  tilting  It  rotates  around  a  center  line  which 
passes  through  the  pouring  lips,  and  hence  the  points  of  pour- 
ing do  not  move;  and  the  streams  of  metal  are  guided  direct- 
ly from  the  pouring  holes  through  the  various  gates  into  the 
mold,  and  fill  It  completely,  compressing  any  air  or  gas  which 
may  be  trapped  Into  the  groove  provided  at  the  highest  point 
for  that  purpose.  If  no  gases  are  trapped,  which,  strange  as 
it  may  seem.  Is  usually  the  case,  this  groove  Is  also  filled  with 


pig.  6.    Mold  open.    Pipe  Cast  in  Place. 

metal  and  forms  a  slight  rib  running  the  length  of  the  pipe. 
When  the  pouring  operation  is  complete  and  the  operator  tilts 
the  ladle  back,  it  automatically  rises  to  a  higher  position,  so 
that  the  next  mold  may  pass  under  it  and  assume  the  pouring 
position. 

The  mold  being  now  filled  with  metal,  is  held  long  enough 
to  allow  the  metal  to  set,  and  is  then  opened  by  passing  the 
opening  device,  which  is  just  the  reverse  of  the  closing  de- 
vice, the  roller  on  the  end  of  the  arm  or  mold  being  guided  up 
an  inclined  plane,  thereby  lifting  the  upper  half  or  cope  side, 
and  swinging  it  away  from  the  lower  or  drag  side.     The  pipe. 


Fig.  7       Fiuishoa 


ud  Arbor.    Molds  Open. 


which  Is  Still  a  bright  orange  color,  is  lifted  from  the  mold 
and  placed,  after  removal  of  the  gates,  with  those  previously 
cast,  in  piles,  to  cool  slowly,  when  the  core  arbor  is  with- 
drawn and  returned  to  the  core  machines  to  be  used  again. 
After  removal  of  the  finished  pipe  from  the  mold,  the  loose 
sand  which  falls  from  the  core  during  the  handling  of  the 
pipe,  and  any  other  dirt,  loose  gates,  etc.,  which  may  be  left 
in  the  mold  are  swept  out  by  air  blasts  or  hand  brushes,  and 
the  mold  is  ready  for  another  core  and  another  filling  with 
metal. 
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LOCK  NUTS  USED  IN  ENGINEERING  PRACTICE. 

B.   B    LITTUB.» 

A  gifiii  v;irli-i.v  i>i  ilifferent  means  have  been  devised  for 
locking  a  nut  in  place,  so  as  to  prevent  accidental  loosening 
of  the  parts  being  held  together  by  the  tightening  of  a  nut 
en  Its  bolt.  In  the  accompanying  Supplement  are  shown 
twenty-seven  different  styles  of  locI<ing  arrangements,  care 
having  been  talven  to  select  those  that  are  most  commonly 
found  in  engineering  practice.  It  is  not  necessary  to  explain 
all  of  the  methods  indicated  at  length:  a  few  words  relating 
to  each  type  will  suffice.  Referring  to  the  Supplement,  Fig. 
1  shows  a  locking  device  where  the  nut  is  locked  to  the  bolt 
by  means  of  a  set-screw.  A  small  plug  of  steel  or  brass  is 
pla<ed  in  front  of  the  screw  point,  to  prevent  the  screw  from 
injuring  the  thread  of  the  bolt. 

Fig.  2  represents  the  U.  S.  .Navy  standard  form  of  lock 
nut.  It  will  be  noticed  that  the  first  shoulder  below^  the  nut 
proper  fits  in  the  stock,  while  the  second  one  is  smaller  and 
acts  as  a  face  for  the  set-screw  to  engage  with.  Also  note 
that  the  set-screw  is  "dog-pointed,"  and  that  the  nut  proper 
never  should  come  down  flush  against  the  stock;  1/32  inch 
clearance  is  allowed  here  for  all  sizes  of  nuts. 

Fig.  3  shows  a  very  good  form.  A  shoulder  is  turned  down 
on  the  lower  side  of  the  nut  to  the  diameter  across  flats,  and 
a  groove  is  turned  in  this  shoulder  for  the  point  of  the  set- 
screw.  A  collar  fitting  this  shoulder  is  fastened  by  a  pin  as 
shown.  A  set-screw  is  then  passed  through  this  collar  and 
engages  in  the  groove  of  the  nut.  The  thickness  of  the  col- 
lar and  shoulder  should  be  about  one-quarter  the  diameter 
of  the  nut  plus  V4  inch,  in  good  practice,  and  the  pin  which 
holds  the  collar  should  be  one-eighth  the  diameter  of  the  bolt 
plus  1/16  inch. 

In  the  method  shown  in  Fig.  4.  a  special  nut  with  a  slotted 
flange  is  required.  This  flange  has  six  slots,  and  the  dog 
which  acts  as  a  check  is  provided  with  an  oblong  S-Ot.  This 
arrangement  gives  a  positive  lock,  and  the  nut  can  be  locked 
at  any  position  required.  The  thickness  of  the  dog  and  the 
slotted  flange  should  be  about  one-quarter  the  diameter  of 
the  bolt. 

Fig.  5  is  an  excellent  fcrni.  It  is  a  combination  of  the 
spring  and  double  nut  arrangements  shown  in  Figs.  10  and 
11.  The  double  nut  may  work  locse  under  constant  rattle  and 
jar.  but  the  split  ring  below  has  a  tendency  to  absorb  the  jar. 
This  form  is  used  extensively  in  automobile  frame  construc- 
tion. 

In  the  method  sho".\  n  in  Fig.  6,  a  small  taper  pin  is  put 
half  in  the  nut  and  half  in  the  bolt,  one  half-hole  being  put 
in  the  nut  and  six.  or  as  many  as  desired,  in  the  bolt.  This 
allows  of  finer  adjustment  than  one  hole  only.  The  taper 
pin  should  never  be  driven  in  too  tight  to  prevent  its  being 
pulled  out  without  difficulty  when  required. 

Fig.  7  requires  a  specially  made  nut.     It  is  made  of  stock 

one-half  the  thickness  of  the  nut,  which  is  doubled  over  on 

itself,   as   shown,   and   afterwards   tapped.     After  this  nut   is 

screwed  down  tight  in  place,  a  little  extra  twist  on  the  top 

.  half  locks  it  very  securely. 

Fig.  8  shows  an  inner  nut  which  is  tapered  and  split.  This 
inner  nut  fits  in  an  outer  shell  which  has  a  tapered  hole. 
When  the  nut  is  assembled  in  place,  the  screwing  down  of 
the  outer  shell  pulls  the  inner  nut  down  in  the  taper  hole. 
which  closes  the  split  in  the  side.  This  clamps  the  inner 
nut  to  the  bolt.     This  form  is  highly  recommended. 

Fig.  9  shows  the  regular  slotted  or  cast'e  nut.  When  the 
nut  is  screwed  down  in  place,  a  small  hole  is  drilled  through 
the  bolt  at  the  bottom  of  one  of  the  slots,  and  a  cotter  pin  is 
inserted. 

Fig.  10  shows  the  old  reliable  form  of  nut  and  check  nut. 
or  double  nut.  The  check  nut  is  commonly  made  one-half 
the  thickness  of  the  nut  proper,  and  should  be  placed  on  the 
under  side,  as  shown.  This  arrangement  puts  the  stress  on  the 
thicker  nut,  where  it  should  be  because  of  the  greater  number 
of  threads  to  receive  it. 

In    Fig.    11   is   shown   what   is   known   as   Grover's   spring. 
When  the  nut  is  screwed  down  tight,  the  spring  is  flattened. 
and  its  elasticity  keeps  the  nut  tight  on  the  bolt. 
•  Address  :  329  Main   St.,   W.,  Lansing,   Mich. 


l''ig.  1L'  sliows  the  ear  washer.  After  the  nut  is  screwed 
down  in  place,  the  ear  on  the  washer  is  bent  up  tight  against 
i.  flat  side  of  the  nut,  and  a  small  pin  keeps  it  from  turning. 
This  washer  should  be  about  one-sixth  of  the  diameter  of  the 
holt  in  thickness. 

Fig.  13  shows  a  right-hand  nut  below,  with  a  smaller  left- 
hand  nut  iibove  it.  both  screwing  on  the  same  bolt.  All 
tendency  of  the  larger  right-hand  nut  to  unscrew  is  counter- 
acted by  the  smaller  left-hand  nut.  which  screws  on  tighter 
if  the  larger  nut  turns. 

Fig.  H  shows  a  regular  hexagon  nut  with  a  slot  sawed 
a  little  past  the  center  and  about  three  threads  from  the  top. 
After  this  nut  is  screwed  down  in  place,  give  the  part  above 
the  slot  a  little  extra  twist,  the  same  as  in  Fig.  7,  or  hit  it 
a  light  tap  with  a  hammer,  and  spring  the  shelving  part  down 
a  trifle.  When  the  nut  is  to  be  removed,  the  top  part  may 
be  sprung  back  again  to  place,  and  it  is  then  easily  unscrewed. 

In  Fig.  1.5  the  same  sawed  nut  is  used  as  in  Fig.  14,  and 
a  small  screw  is  placed  as  shown.  After  the  nut  is  screwed 
down,  the  small  screw  is  tightened.  This  increases  the  fric- 
tion between  the  threads  of  the  belt  and  nut  by  springing 
down  the  upper  and  thinner  part. 

Fig.  16  represents  the  lip  washer.  This  washer  has  a  small 
lip  on  the  inside  which  slides  in  a  groove  in  the  side  of  the 
bolt.  All  tendency  of  the  work  below  the  nut  to  move  is  spent 
en  the  washer  which  cannot  move  because  of  the  lip.  This 
is  a  very  good  form,  and  is  extensively  used. 

Fig.  17  shows  a  small  lock  fastened  down  by  a  cap  screw, 
the  flat  side  of  the  lock  coming  against  the  flat  of  the  nut. 
In  Fig.  18  the  principle  of  locking  is  practically  the  same  as 
in  Fig.  17.  except  that  the  nut  may  be  locked  at  every  one- 
twelfth  turn  instead  of  one-sixth  turn.  This  al'ows  of  much 
finer  adjustment.  The  principle  of  the  form  shown  in  Fig. 
19  is  the  same  as  in  Figs.  17  and  18,  except  that  the  lock 
fits  the  corner  of  the  nut.  The  method  shown  at  Fig.  20  is 
exceptionally  gcod  where  a  circle  or  long  row  of  nuts  are  to 
be  locked.  Fig.  21  qiiite  closely  resembles  Fig.  18,  except  that 
the  nut  is  locked  on  all  sides.  This  form  also  admits  cf  a 
one-twelfth  revolution  in  locking.  The  locks  shown  at  Figs. 
17,   18,  19,  20,  and  21  are  known  as  stop  plates. 

In  Fig.  22  an  ordiflary  bolt  and  nut  are  used.  The  bolt 
is  allowed  to  stick  through  the  nut  a  short  distance.  The 
( nd  of  the  bolt  is  sawed  before  the  nut  is  screwed  on.  After 
the  nut  is  screwed  home,  the  end  of  the  bolt  is  wedged  out  a 
trifle  with  a  dull  cold  chisel.  This  locks  the  nut  very  securely, 
but  by  screwing  the  nut  off.  the  sawed  end  of  the  bolt  will  be 
brought  back  to  its  original  shape. 

In  Fig.  23  a  small  cap  screw  is  screwed  down  so  that  its 
head  is  tangent  to  a  flat  side  of  the  bolt.  In  Fig.  24  a  taper 
pin  is  driven  in  firmly  as  shown,  so  that  it  enters  partly  in 
a  groove  in  the  side  of  the  nut. 

Fig.  25  shows  an  excellent  method,  but  a  special  nut  is  re- 
qiiired.  The  nut  must  have  a  slotted  flange  as  shown.  The 
small  pin  shown  has  a  shoulder  which  comes  up  under  the 
bottom  of  the  nut,  and  behind  the  pin  is  a  coil  spring.  By 
pushing  this  pin  down  flush  with  the  surface  of  the  work,  the 
nut  may  be  turned  to  any  position  desired,  and  the  pin  will 
spring  back  into  place,  thus  locking  the  nut. 

In  Fig.  26  a  small  hole  is  drilled  through  the  bolt,  flush 
with  the  top  cf  the  nut.  A  piece  of  soft  wire  is  run  through 
the  hole  and  wound  around  the  bolt,  as  shown,  to  insure 
against  its  coming  out.  This  form  also  answers  very  nicely 
where  more  than  one  nut  is  to  be  locked.  The  wire  may  ba 
passed  on  through  any  number  of  bolts  and  its  ends  fastened. 

In  Fig.  27  a  slotted  nut  is  required.  A  groove  is  cut  down 
the  side  of  the  bolt  deep  enough  to  contain  a  wire.  The  nut 
is  screwed  down  with  the  wire  in  place  in  the  slot  in  the 
bolt,  and  the  wire  is  then  bent  over  in  one  of  the  slots. 

*     *     * 

It  is  alleged  that  freight  shipped  from  Cincinnati  to  To- 
ledo, via  the  Erie  and  Miami  Canal  often  is  received  in  a 
shorter  time  than  when  sent  by  rail.  This,  if  true,  confirms 
the  statistical  average  of  railway  freight  movement  of  only 
about  25  miles  per  day,  a  rate  of  progress  considerably  less 
than  that  achieved  by  the  canaller  traveling  by  daylight  only. 
A  canal  boat  hauled  both  day  and  night  can  easily  make  60 
miles  per  24  hours. 
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GAGE  FOR  TESTING  THE  PLANING  OP  A 
TURRET  MACHINE  BED, 

The  large  lied  (astiiiR  shown  niathined  and  nuninted  on  Up 
supports  In  Fig.  1.  is  that  of  the  Libby  turret  lathe,  built  by 
the  International  Machine  Tool  Co.,  of  Indianapolis,  Ind.* 
In  this  niaihine  the  head-stock  and  bed  are  one  solid  casting, 
so  that  particular  care  has  to  be  taken  In  planing  and  boring 
to  have  all  parts  come  to  the  right  dimensions,  as  the  ma- 
chine Is  built  on  the  interchangeable  plan,  and  no  alterations 
from  the  drawings  are  allowed  for  the  sake  of  making  a 
faulty  casting  "finish  out."  One  of  the  special  tools  used 
to  place  the  making  of  the  bed  on  an  interchangeable  basis, 
is  the  gage  shown  in  place  on  the  ways  in  Fig.  1.  This 
gage  is  used  for  testing  the  planing  of  all  the  sliding  sur- 
faces of  the  casting,  in  their  relation  to  each  other  and  to 
the  center  line  of  the  spindle. 


Fig.  1.    A  One-piece  Turret  Lathe  Head-stock  and  Bed.  with  the  Gage  by 
Center  in  the  Vertical  Arm  must  coincide  with  the  Center 

After  the  casting  has  been  cleaned  and  made  ready  for 
machining,  the  first  operation  is  naturally  that  of  "laying 
out."  The  reference  line  is  the  center  line  of  the  spindle.  It 
is  located  in  the  usual  way,  by  prick-punch  marks  in  cross 
pieces  inserted  in  the  spindle  boxes.  This  center  line  is  so 
located  that  the  spindle  boxes  will  clean  out,  the  ways  finish 
to  the  right  horizontal  and  vertical  distances  from  the  center 
line,  and  all  other  planed  surfaces  and  bored  holes  come  to 
the  proper  dimensions.  When  this  laying  cut  is  completed, 
the  bed  is  placed  on  the  planer  table  right  side  up,  with  the 
axis  of  the  spindle  carefully  lined  so  that  it  is  parallel  with 
the  ways  of  the  planer.  Roughing  cuts  are  then  taken  over 
the  top  and  front  edge  cf  the  casting  at  the  points  marked 
A  and  B  in  Fig.  2,  which  shows  a  cross  section  of  the  bed. 
This  operation  determines  the  lay-out  of  the  bed,  and  if  there 
are  any  surfaces  or  holes  which  do  not  finish  out  to  dimen- 
sions in  the  subsequent  operations,  the  piece  is  spoiled. 

The  casting  is  next  turned  over  on  the  planer  and  mounted 
on  parallels  so  that  the  head-stock  clears  the  bed,  being 
clamped  on  surfaces  B  and  B,  and  lined  up  with  surface  A 
parallel  to  the  ways  of  the  planer.  The  base  C  is  now  planed 
to  the  finished  dimension.  The  casting  is  then  again  reversed 
and  clamped  to  the  planer  platen  en  this  finished  surface  C. 
with  edge  A  lined  up  with  the  ways  of  the  table;  all  subse- 
quent planing  operations  are  completed  without  further  shift- 
ing of  the  work. 

The  next  finishing  operation  is  the  surfacing  of  A  and  B. 
To  test  this  operation,  the  gage  shown  on  the  bed  in  Fig.  1 
is  used.  The  general  form  of  the  gage  is  perhaps  more  readily 
seen  in  the  succeeding  illusti'ations,  Figs.  3  to  7.  It  will  be 
seen  that  it  rests  on  surface  B.  and  when  in  use  is  aligned  by 
its  bearing  on  the  vertical  surface  A,  against  which  it  is  held 
by  a  clamp  screw  (best  seen  in  Fig.  7)  which  bears  on  sur- 
face D.  When  these  surfaces  A  and  B  are  properly  finished, 
and  the  gage  is  aligned  as  described,  the  center  mounted  in 

*  See  the  New  Machinery  and  Tools  section  of  the  March.  1908.  issue 
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the  upper  arm  must  coincide  with  the  prick-punch  mark  Id 
the  cross  piece  of  the  front  spindle  box,  from  which  the  pri- 
mary lay-out  was  ma<le. 

These  gaging  BUi-faces.  A  and  B,  having  thus  been  flnisbed, 
the  next  operation  is  the  laying-out  of  the  siiccfedirig  cuts. 
Vertical  surfaces  I).  IC  and  F  are  located  by  scribing  on  the 
top  surface  of  the  bed  lines  gaged  by  the  corresponding  sur- 
faces Z>,  E  and  F  in  Fig.  'A,  these  surfaces  being  carefully 
machined  to  the  dimensions  given  on  the  drawing  of  the 
work.  D,  J:'  and  /•'  may  now  be  roughed  and  finished,  the 
final  testing  (f  the  accuracy  of  the  work  being  effected  by 
clamping  the  gage  on  the  bed  in  its  proper  position,  and  test- 
ing the  surfaces  completed  to  see  If  they  match  up  with  the 
corresponding  surfaces  on   tlje  gage. 

At  O  in  Fig.  2  is  the  surface  to  which  is  fastened,  by  meane 
of  a  clamp  entering  the  dove-tail  H,  the  casting  which  carries 
the  series   of  stops   used   for   limiting   the   movement   of  the 

turret  slide.  At  O  in  Fig.  3  will 
be  seen  a  hardened  plunger,  car- 
ried by  a  steel  bushing  mounted 
in  the  gage,  and  provided  with 
a  cross  pin,  projecting  through 
an  L-shaped  opening  in  the 
bushing.  This  plunger,  which 
IS  forced  downward  by  a  spring, 
may  be  released  so  that  the 
lower  end  rests  on  the  surface 
O  of  Fig.  2.  If  this  surface  is 
properly  located,  the  upper  end 
of  the  plunger  and  the  upper 
end  of  the  bushing  in  which  it 
is  contained  will  be  flush  with 
each  other,  both  having  ground 
surfaces.  By  this  means,  the 
accuracy  of  location  of  surface 
G  is  tested.  When  the  plunger 
is  not  in  use,  the  operator's  fin- 
ger on  the  cross  pin  raises  it, 
and  swings  it  into  the  horizontal 
portion  of  the  slot,  thus  holding 
it  into  its  upper  position.  For 
locating  the  dove-tail  slot,  block  H  in  Fig.  3  is  provided.  It 
may  be  slipped  into  a  slot  on  the  under  side  of  the  gage, 
and  used  for  scribing  the  lines  used  for  locating  the  rec- 
tangular groove,  which  is  first  planed  to  the  proper  depth  in 
the  casting.     This  rectangular  groove  is  then  finished  out  to 


which  the  Planing  is  Tested  ;  the 
Line  of  the  Spindle. 


iliuhincru.y.r. 


Fig.  2.    Cross-section  of  the  Bed ;  the  Surfaces  to  be  Finished  are 
Indicated  by  Double  Lines. 

the  desired  angle  on  each  side  by  tools  held  in  the  swivel 
head  of  the  planer.  The  accuracy  of  the  finishing  of  each 
side  of  the  slot  is  gaged  by  block  H'  in  Fig.  3,  which,  when 
placed  in  the  dove-tail  groove,  with  the  bevel  on  either  side, 
must  accurately  enter  the  same  slot  in  the  gage  in  which 
block  H  is  shown  in  the  figure. 

As  may  be  seen  in  the  various  illustrations  (see  Fig  4,  for 
instance)  the  gage  is  provided  on  the  front  side  with  an  arm 
which  projects  downward,  and  carries  the  various  reference 
surfaces,   gage   pins,   etc.,    required   for   properly   testing   the 
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iiiachining  on  ilif  lidiit  side  of  tlip  bed.  In  tlip  c-ross  and  tur- 
ret slide  carriiiges  of  this  uiuchine,  tliere  are  three  revolving 
parts  which  only  just  clear  the  rough  surface  of  the  bed. 
These  clearances  are  made  small,  to  reduce  the  overhang  of 
the  carriage  as  much  as  possible,  so  that  the  operator  may 
get  close  up  to  his  work.     The  gage  is  provided  with  pivots 


lower  cxtrcniily  of  the  arm.  as  shown,  on  wUicli  the  straight- 
edge /.  in  Fig.  5  may  be  laid.  If  this  accurately  lines  up  with 
the  corresponding  surface  of  the  casting,  the  planing  is  riglit 
in   this   respect. 

There  are  finished  pads  on  both  the  front  and  back  sides  of 
the  bed,  not  shown  in  Fig.  2,  which  support  the  various  feed 
and  rapid-traverse  shafts.  These  must  also  be  machined  to 
the  proper  distance  horizontally  from  reference  surface  A. 
The  spring  plunger  }i,  identical  in  construction  with  M  and 
O,  is  used  for  the  front  surface.  This  is  shown  applied  to 
this  surface  in  Fig.  1.  For  the  pads  on  the  rear,  a  gage  0, 
Fig.  (!,  is  used,  which,  when  held  as  shown  against  the  fin- 
ished face  of  the  bed,  must  just  make  contact  with  a  plug  set 
into  the  rear  end  of  the  fixture. 

When  all  the  tests  described  have  thus  been  made,  it  may 
be  assumed  that  the  work  is  correct,  so  far  as  the  planing  is 


Fig.  3.    Block  and  Gages  for  Laying  Out  and  Testing  the  Dove-tail  Slot. 

/,  /  and  /.  on  which  may  be  mounted  cast  iron  disks  J  and  ./ 
(see  Fig.  4).  When  mounted  on  these  pivots,  these  disks  ex- 
actly correspond  in  position  and  diameter  with  the  revolviii;^ 
parts  which  have  to  clear  the  bed,  and  if  the  operator  slides 
the  gage  from  one  end  of  the  ways  to  the  other,  and  these 
disks  clear,  he  may  be  sure  that  in  the  finished  machine  the 
carriage  parts  will  also  clear.  If  they  Interfere,  the  casting 
must  be  trimmed  in  the  planer.  The  lower  and  smaller  of 
the  two  disks  ,/.  after  being  tested  in  the  position  shown, 
is  tried  again  on  the  middle  pin  /. 

As  those  of  our  readers  who  are  familiar  with  this  machine 
know,  the  cross-slide  carriage  is  mounted  on  the  bed  in  a  very 


Fig.  4.    Testing  the  Bed  for  Clearance  tor  Revolving  Parts  in  the  Apron. 

peculiar  way,  being  supported  entirely  by  smrfaces  D,  B,  A, 
L  and  il/,  in  Fig.  2.  It  does  not  extend  across  to  the  ways 
on  the  rear  side  of  the  machine.  This  construction  allows 
the  cross  slide  to  clear  practically  the  full  diameter  of  the 
work  capable  of  being  swung  over  the  ways,  so  that  while  the 
work  is  in  place,  the  slide  may  be  moved  clear  back  past  it 
and  the  chuck  by  which  it  is  held,  allowing  the  turret  slide 
to  be  brought  close  to  the  work.  It  is  evident,  then,  that 
surfaces  L  and  M  must  be  finished  with  reference  to  surfaces 
A,  B  and  B.  They  are  gaged  as  shown  in  Fig.  5,  where  a 
spring  plunger  .1/  is  shown,  exactly  identical  in  construction 
with  G  in  Fig,  3,  which  is  released  from  its  locked  position 
and  forced  down  by  a  spring  against  the  surface  in  question. 
If  this  surface  is  right,  the  ground  end  of  the  plunger  and 
of  the  bushing  contained  in  it  will  be  flush  with  each  other. 
To  measure   surface  L,   an  angular   face    is   provided   at    the 


Fig,  5.    Testing  the  Bevel  Bearing  Surface  for  the  Cross-slide 
Carriage  Support. 

concerned.     Surfaces  K.  P  and   Q  are  good  enough   if  made 
to  careful  scale  measurements. 

It  will  be  seen  that  this  gage  simplifies  to  a  remarkable  de- 
gree the  inspection,  the  laying  out,  and  machining  of  these 
castings.  The  foreman,  for  instance,  if  there  is  a  question 
about  the  accuracy  of  the  workmanship  in  a  particular  case, 
ran  put  the  gage  in  place  and  take  all  the  measurements  in- 


Fig.  6. 


Testing  the  Planing  of  the  Pad  for  the  Bracket  of  the 
Quick-motion  Shaft. 


side  of  a  very  few  minutes.  It  can  be  imagined  that  the 
device  under  these  conditions  is  a  great  incentive  to  accur- 
ate work. 

A  practical  man  will  readily  understand  that  the  advan- 
tage of  working  so  closely  to  figures  as  is  required  by  a 
gage  of  this  kind,  does  not  consist  in  cheapening  the  actual 
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cost  of  the  planing  or  Inspection.  Tlie  cost  of  planing,  in 
fact,  is  doubtless  Increased  by  its  use,  owing  to  tlie  higher 
grade  of  v.orlimanship  which  it  icquires.  The  advantage  is 
seen  when  it  conies  to  asseniblinK  and  fllting  up  the  mnchlno. 
The  main  casting  is  always  the  part  that  is  most  difflcult  to 
build  on  an  interchangeable  basis.  With  the  aid  of  such 
devices  as  the  one  we  describe,  carrying  throughout  the 
whole  casting  the  system  of  close  working  to  figures,  the 
time  of  assembling  and  fitting  is  greatly  reduced.  This  is 
what  counts,  as  it  saves  a  large  share  of  the  most  costly 
work  that  goes  Into  the  building  of  a  high-grade  machine  tool. 


Fig.  7.    The  Gage  mounted  on  its  Truck,  by  v^Mch  it  is  carried 
■vphere  needed. 

The  possibility  of  saving  a  lot  of  time  in  the  assembling,  at 
the  expense  of  a  comparatively  small  less  of  time  in  the 
manufacturing,  is  one  that  is  not  always  appreciated. 

A  tool  that  is  as  useful  as  the  one  we  have  just  described 
merits  the  best  of  treatment.  In  Fig.  7  we  shovi-  the  gage  as 
it  looks  when  at  home.  As  may  be  seen,  it  is  comfortably 
mounted  on  a  special  truck,  which  may  be  wheeled  from 
point  to  point  in  the  shop,  as  the  case  may  require.  The 
various  supplementary  devices  shown  in  the  preceding  illus- 
trations are  carried  in  the  box  body  of  the  truck.  It  is 
certainly  encouraging  to  see  a  faithful  servant  so  well  looked 

after. 

*     *     * 

THE  SELF-RELIANCE  OP  JIM  "WEST. 

GREBO. 

A  modicum  of  self-reliance  and  self-esteem  is  a  pretty  good 
thing  for  any  man  to  have,  but  in  the  days  when  a  man  is 
very  hard  up  for  a  job,  it  has  occurred  that  his  estimate  of 
his  own  ability  has  been  somewhat  above  par  with  results 
disastrous  to  his  self-esteem  and  reputation. 

Some  years  ago  Jim  West  concluded  that  the  only  way  to 
get  a  job  was  to  put  up  what  is  commonly  called  a  big  bluff, 
and  start  in  as  a  machinist.  Now  Jim  had  not  worked  in  a 
machine  shop  except  for  about  two  weeks  in  a  little  shop 
somewhere  in  Indiana  seven  years  before.  He  had  tried  the 
job  in  the  belief  that  he  wanted  to  learn  a  trade,  but  he  soon 
tired  of  shop  work  because  a  clerking  job  seemed  more  suit- 
able to  a  young  gentleman  of  his  refined  tastes  and  lady-like 
manners.  He  had  not  prospered  in  the  clerking  business, 
and  being  out  of  a  job  and  hard  up,  he  remembered  that  the 
machine  shop  did  not  seem  so  bad  after  all.  Stranded  in  a 
city  where  there  were  many  shops  and  a  scarcity  of  machin- 
ists, he  concluded  to  take  a  chance  and  hire  out  as  a  ma- 
chinist— on  the  strength  of  his  two-weeks'  shop  experience! 
Now  the  city  where  Jim  found  himself  stranded  was  the 
Queen  City  of  the  West,  the  center  of  machine  tool  building 
where  a  machinist  usually  can  get  a  job  if  he  can  anywhere. 
He  applied   to  the  superintendent  of  one  of  the   large  shops, 


a!id  upon  being  asked  if  he  was  an  experienced  man.  he  re- 
plied without  hesitation  in  the  affirmative.  The  ■super" 
(juickly  let  him  understand  that  the  shop  rtally  did  not  need 
any  more  help,  this  information  being  conveyed  to  properly 
cool  off  the  applicant's  expectancy  of  a  bulky  weekly  pay 
envelope,  but  finally  admitted  that  If  Jim  had  any  experience 
in  cutting  spur  gears  on  a  milling  machine,  he  might  employ 
him.  Jim  saw  that  his  expected  Job  would  go  "glimmering" 
If  he  did  not  convince  the  "old  man"  that  gear  cutting  was 
his  specialty,  and  he  did  not  hesitate  to  state  his  qualification 
in  very  emphatic  and  convincing  language.  The  "super"  was 
given  to  understand  that  no  gear-cutting  job  existed  that  he 
could  not  do  In  i)roper  form. 

Now  In  justice  to  Jim  we  must  say  that  it  was  not  his  in- 
tention "to  draw  a  long  bow,"  but  when  a  man  Is  hard  up 
and  he  feels  quite  uncertain  where  the  money  for  the  next 
week's  board  bill  Is  coming  from,  a  slight  stretching  of  the 
truth  may  seem  excusable  that  under  ordinary  circumstances 
would  not  be  approved  of. 

Jim  was  told  to  go  to  work  the  next  morning,  and  was 
placed  in  charge  of  the  foreman  of  the  milling  department. 
A  lot  of  gear  blanks  were  turntd  over  to  him,  together  with 
a  drawing  and  a  few  verbal  instructions.  Jim  did  not  under- 
stand the  situation  very  clearly,  but  he  started  to  work.  He 
busied  himself  for  some  time  with  the  drawing,  first  scratch- 
ing his  head  behind  the  right  ear  and  then  behind  the  left, 
and  then  finally  concluded  that  he  had  better  make  friends 
with  the  man  operating  the  next  machine.  He  frankly  con- 
fided how  matters  stood,  and  the  man  taking  pity  on  him. 
L'nowed  Jim  in  as  unostentatious  a  way  as  possible  how  to 


"Two  amaU  teeth  or  one  big  one?" 

set  up  the  work,  start  the  machine,  manipulate  the  feed  and 
work  the  index  head.  Jim  started  to  work,  taking  great  pains 
with  the  first  gear.  He  indexed  tooth  after  tooth  carefully, 
and  about  noon  he  found  that  he  had  a  space  left  that  did 
not  seem  quite  big  enough  for  two  teeth,  but  that  clearly  was 
too  large  for  one  tooth.  He  realized  that  here  was  a  case 
where  judgment  meant  more  than  experiencet?).  and  In  order 
to  show  that  he  knew  what  he  was  talking  about,  he  called  on 
the  foreman,  showed  him  the  situation,  and  said:  "What 
would  you  think  to  be  best — to  put  in  two  small  teeth  or  one 
big  one  in  the  space  that  I  have  left  here?  Personally,  I 
would  say  that  two  small  teeth  would  work  the  best."  The 
foreman  looked  at  Jim  steadily  for  what  seemed  like  a  long 
time,  swelling  up  as  though  he  were  about  to  explode,  but  he 
was  a  wise  foreman  and  did  not  cuss.  He  simply  said.  "I 
wish,  Jim.  that  jou  had  given  me  your  opinion  about  the  two 
small  teeth  before  you  commenced  to  cut  this  gear.  It  wou^d 
likely  have  saved  you  and  me  a  lot  of  trouble.  The  next 
time  that  you  hire  out  as  an  all-around  machinist,  be  careful 
abou-t  giving  your  personal  opinions  unless  you  know  what 
you  are  talking  about.  Perhaps  you  might  be  able  to  hold 
your  job  down  a  little  longer  than  five  hours  if  you  do."  That 
ended  Jim's  experience  as  a  machinist  in  that  shop. 
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PLANING  AND  LAYING  OUT  A  BLANKING  DIE. 

When  constructing  a  die,  the  degree  of  accuracy  with  which 
It  is  made,  and  the  general  finish,  will  depend  somewhat  upon 
the  amount  of  work  that  it  will  be  required  to  do,  or  the 
number  of  pieces  to  be  produced.  When  this  number  is  com- 
paratively small,  the  most  inexpensive  die  that  will  do  the 
worlv  properly  should  be  made.  Dies  of  this  class  are  known 
as  "emergency  dies,"  as  they  are  quickly  made,  and  are  not 
constructed  to  withstand  long  and  continuous  usage.  When, 
however,  a  die  is  to  be  used  incessantly  for  a  long  period,  or, 
perhaps,  until  it  is  worn  out  through  use,  the  materials  used, 
and  the  quality  of  the  workmanship,  should  be  of  the  highest 
possible  grade,  and  every  detail  brought  as  near  perfection 
as  possible.  If  the  design  of  the  die  is  at  all  complicated,  it 
should  be  so  constructed  that  the  parts  subjected  to  the  great- 
est wear  can  be  replaced,  thus  avoiding  the  necessity  of  mak- 
ing a  new  die. 

The  selection  of  a  high  grade  of  steel  for  dies  is  of  para- 
mount importance,  and  though  such  steel  may  be  somewhat 
expensive,  the  increased  efficiency  of  the  die  will  more  than 
compensate  for  this  expenditure.  In  the  Shop  Operation 
Sheets  accompanying  this  number,  a  simple  form  of  blanking 
die  is  shown.  This  die,  when  in  use,  is  held  in  place  in  a 
bolster,  or  die-bed,  by  the  dove-tailed  sides  of  the  bolster,  and 
by  a  key  which  is  driven  in  between  one  side  of  the  die  and 
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Figs.  1  and  2.    Illustration  of  the  Saving  of  Metal  Effected  by  cutting 
the  Blanks  diagonally  from  the  Stoclf. 

the  bolster.  The  latter  is  bolted  to  the  table  of  the  power 
press.  It  is  not  necessary  to  have  a  bolster  for  each  die.  for 
by  making  the  die-fitting  standard,  a  number  of  dies  of  nearly 
the  same  size  may  be  used  in  the  same  bolster.  In  order  that 
this  may  be  done,  the  beveled  sides  of  the  die  blanks  are 
planed  to  an  angle  of  10  degrees,  this  being  the  standard 
angle  to  which  the  dove-tailed  seats  of  the  bolster  are  planed. 
The  Shop  Operation  Sheet  explains  the  various  steps  in  con- 
nection with  planing  and  laying  out  a  blanking  die.  The  die 
proper  should  be  finished  before  the  punch-plate  or  stripper, 
as  these  are  laid  out  from  the  die  itself.  A  piece  of  high- 
grade,  annealed  steel,  long  enough  to  make  several  dies,  should 
be  selected,  and  cuts  taken  on  both  the  top  and  bottom  sur- 
faces, the  top  surface  being  finished  smooth.  The  piece  is 
then  set  up  on  the  planer  as  shown,  with  the  finished,  or  top 
side,  held  against  a  beveled  parallel  strip,  which,  in  turn, 
rests  against  an  angle  plate  which  is  fastened  to  the  planer 
platen.  One  edge  of  the  piece  is  then  planed.  This  finished 
edge  is  then  placed  next  to  the  platen  and  the  opposite  edge 
finished.  If  one  side  of  the  parallel  strip  is  at  an  angle  of  10 
degrees  with  the  other,  it  is  evident  that  the  beveled  edges 
of  the  die  blank  will  have  a  taper  of  exactly  10  degrees.  Care 
should  be  taken  to  see  that  the  finished  side  of  the  blank 
bears  on  the  platen  at  both  ends,  after  it  is  clamped  in  place, 
in   order  that  the  beveled   edges  be   made   parallel.       There 

•  With  Shop  Operation  Sheet  Supplement. 


should  bo  no  trouble  in  this  connection  if  all  chips  have  been 
tarefiilly  removed,  as  the  blank,  when  pressed  against  the 
taper  parallel  will  tend  to  move  downward.  A  piece  of  thin 
paper,  placed  beneath  each  end  of  the  work,  will,  however, 
enable  one  to  determine  whether  or  not  the  work  is  bearing 
properly  on  the  platen. 

After  the  steel  strip  is  planed  to  fit  the  bolster,  a  piece  of 
sufllcient  length  for  the  die  is  cut  off.  and  the  die  is  ready  to 
be  laid  out  Defore  this  is  done,  however,  a  templet  or 
master  blank  should  first  be  made.  Sheet  steel  is  used  for 
this  purpose,  the  thickness  of  which  w'ill  depend  somewhat 
upon  the  size  of  the  templet;  for  comparatively  small  work, 
steel  about  3/32  inch  thick  will  suflice.  The  outline  of  the 
templet  should  be  laid  out  very  carefully,  and  finished,  by 
filing,  to  conform  exactly  to  the  required  shape  and  size  of 
the  hole  to  be  cut  in  the  die  blank.  As  the  die  we  are  con- 
sidering is  a  plain  blanking  die,  it  will  only  be  necessary  to 
make  a  templet  having  the  required  outline  of  the  blank. 
If,  however,  the  die  were  to  be  of  the  blanking  and  piercing 
type,  the  location  of  the  holes  to  be  pierced  in  the  blank  would 
be  laid  out  on  the  templet  to  facilitate  locating  them  in  their 
proper  place  in  the  die. 

After  the  templet  is  accurately  finished,  the  top  surface  of 
the  die  blank  should  be  brightened  with  a  piece  of  coarse 
emery  cloth,  and  the  surface  prepared  for  laying  out  by  either 
applying  a  solution  composed  of  one  part  bluestone,  and  ten 
parts  water  (sulphate  of  copper),  or  by  heating  the  die  blank 
as  described  in  Operation  Sheet  No.  74.  The  surface  will 
then  be  either  coppered  or  blued,  depending  upon  the  method 
employed,  and  on  such  surfaces  all  lines  made  by  a  sharp 
scriber  will  be  bright,  and  made  plainly  visible  by  the  con- 
trast with  the  darker  background. 

The  templet,  or  master  blank,  can  now  be  used  for  laying 
out  the  die.  It  is  first  clamped  centrally  on  the  face  of  the 
die  blank  by  the  diemakers'  clamp  shown;  then  by  following 
the  outline  of  the  templet  w-ith  a  sharp  scriber,  its  shape  is 
transferred  to  the  face  of  the  blank.  Before  locating  the 
templet,  however,  the  most  economical  way  of  cutting  the 
blanks  from  the  stock  must  be  determined,  that  is,  the  way  to 
obtain  the  greatest  number  of  blanks  from  a  given  weight  of 
stock.  It  will  be  seen  then  that  the  way  in  which  the  die  is 
laid  out  will  depend,  to  a  great  extent,  on  the  shape  of  the 
blank.  The  die  shown  in  Operation  Sheet  No.  75  is  laid  out 
in  the  way  best  adapted  to  most  blanking  operations,  that  is, 
so  that  the  blank  is  cut  at  an  angle  of  90  degrees  with  the 
edge  of  the  stock,  but  while  this  layout  might  be  considered 
typical,  it  is  not  the  most  economical  one  for  the  particular 
shape  of  the  blank  shown.  In  this  case,  it  is  more  economi- 
cal to  cut  the  blanks  diagonally,  with  reference  to  the  edge 
of  the  stock,  as  shown  in  Fig.  2.  By  comparing  this  illus- 
tration with  Fig.  1,  w'hich  shows  the  scrap  from  a  section  of 
stock  which  has  been  blanked  in  the  usual  manner,  the  sav- 
ing in  metal  by  diagonal  blanking  is  apparent,  as  a  much 
narrower  strip  of  stock  can  be  used.  More  blanks  can  also  be 
obtained  from  a  given  length,  as  will  be  understood  by  noting 
the  difference  between  the  dimensions  a  and  6  in  Figs.  1  and 
2.  When  thousands  of  blanks  are  to  be  produced,  the  saving 
in  metal  that  is  effected  is  considerable. 

When  the  shape  of  the  blanks  is  such  that  there  would, 
unavoidably,  be  a  considerable  amount  of  metal  between  the 
punched  holes,  the  stock  can.  at  times,  be  cut  to  a  better 
advantage  by  so  locating  the  stop,  or  gage  pin  (which  regu- 
lates, by  its  position,  the  amount  of  metal  left  between  the 
punched  holes)  that  sufficient  metal  is  left  between  the 
holes  to  permit  the  strip  being  turned  around  and  again 
passed  through  the  press.  If  a  large  number  of  blanks  are 
to  be  made,  however,  a  double  blanking  die  would  be  prefer- 
able. The  most  economical  layout  can  often  be  determined 
easily  and  quickly  by  cutting  out  a  few  paper  templets,  using 
the  steel  master  blank  as  a  gage,  and  arranging  these  in 
various  ways  until  the  best  method  of  blanking  is  ascertained. 

After  the  outline  of  the  templet  has  been  transferred  to 
the  die  blank,  the  centers  of  the  holes  to  be  drilled  for  the 
purpose  of  removing  the  core,  should  be  located.  In  the  Oc- 
tober issue,  the  way  in  which  this  core  is  removed,  and  the 
hole  finished  to  conform  to  the  master  templet,  will  be  ex- 
plained. 


LETTERS  UPON  PRACTICAL  SUBJECTS. 


PUNCH  AND  DIB  FOR  UNIFORM  IRON  BLANKS. 
The  accompanying  engravings  show  a  punch  and  die  for 
the  production  of  two  0.014  inch  fliicli  iron  Ijlanlis,  having 
almost  ldenti<al  outlines  and  proportions,  and  required  to  be 
produced  in  equal  numbers.  The  blanlis  to  be  cut  are  shown 
in  Fig.  2,  together  with  a  central  piece  of  scrap  resulting 
from  the  blanking  operation.  In  addition  to  the  blanking' 
out  of  the  pieces,  two  small  holes,  not  shown  In  Fig.  2,  are 
pierced  at  one  end.  By  examining  the  design  of  the  punch 
and  die  in  Fig.  1,  it  will  be  seen  thai  the  tool  is  essentially 
made  on  the  compound  i)rlnciple,  the  lilanks  being  pierced 
and  cut  out  complete  in  both  the  upper  and  the  lower  die  at 
the  same  time,  and  simultaneously  ejected  from  each,  together 
with  the  central  portion  A,  Fig.  2,  or,  in  other  words,  one 
of  the  parts  required,  C,  is  cut  out  by  the  upper  half  of  the 
die.   or  what   is   commonly  called   the   punch,   and   the   other 


plainer  than  the  engravings  tbemBelves.  The  constructiou 
of  the  die,  however,  may  be  of  some  interest.  The  holders 
oor.sist  of  fiat  castings,  machined  where  necessary,  having 
four  bosses,  one  at  eaih  corner,  for  the  sub-iiri-ss  pins,  and 
having  projections  or  ribs  cast  where  there  are  no  outside 
cutting  edges,  for  the  purpose  of  strengthening  the  bolder, 
and  providing  a  backing  for  the  sections.  The  tool  steel 
pieces  which  form  the  cutting  edges  of  the  dies,  are  planed, 
drilled  and  tapped,  and  the  piercing  holes  reamed  slightly 
tapered,  after  which  these  sections  are  hardened  and  finished 
all  over  by  surface  grinding.  Prior  to  the  hardening  of  the 
cutting  sections,  however,  grooves  are  planed  transversely 
in  them  as  shown  in  the  small  section  between  the  plan  of 
the  upper  and  lower  die  in  Fig.  1.  These  grooves  are  '^  inch 
wide  and  %  inch  deep;  they  are  planed  on  the  under  sides 
and  serve  to  decrease  the  tendency  of  the  ends  of  the  long 
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Pig.  1.    Plan  and  Section  of  Upper  and  IaOwbt  Portiona  of  Die  for  Cutting  Pieces  B  and  C  in  Figr. 


blank,  B,  is  cut  out  by  the  lower  half  of  the  tool,  or  what 
would  be  called  the  die.  In  Fig.  2,  the  pieces  cut  out  have 
been  shown  with  differently  inclined  cross-section  lines,  in 
order  to  more  plainly  indicate  the  worlv  done  by,  and  the 
action  of,  the  tool  illustrated.  The  three  laminations — the 
two  pieces  to  be  cut,  and  the  central  piece  of  scrap — slide  by 
gravity  from  the  face  of  the  die  into  a  box  at  the  rear  of  the 
press,  the  press  being  tilted  for  this  purpose.  The  die,  as 
will  be  seen,  is  made  on  the  sub-press  principle,  four  pins 
being  used  in  each  of  the  corners  to  properly  align  the  upper 
and  lower  dies,  thereby  lessening  the  liability  of  accidentally 
shearing  the  edges,  and  at  the  same  time  insuring  quick  and 
accurate  setting,  which  cannot  be  obtained  conveniently  by 
any  other  method.  The  tool  is  placed  in  an  inclinable,  over- 
hanging, open-backed  power  press,  running  at  80  strokes  per 
minute. 

The  general  principles  on  which  this  die  worlcs  are  so 
simple  that  by  comparing  the  shape  of  the  pieces  to  be  cut, 
as  shown  in  Fig.  2,  with  the  layout  of  the  die  in  Fig.  1,  no 
explanation   can  make  the   general   working  of  the   die   any 


steel  pieces  pulling  away  from  the  holder  and  rising  up. 
thereby  destroying  the  assembled  condition  of  the  punch  and 
die,  and  making  refitting  of  some  parts  necessary. 

The  constant  impact  common  to  blanking  operations  affects 
the  long  hardened  steel  members  in  these  dies  to  a  marked 
degree.  After  about  \<2  inch  has  been  ground  away  on  the 
top  by  repeated  sharpenings,  the  long  pieces  will  strain  the 
threads  on  the  screws  which  secure  them  to  the  face  of  the 
body  of  the  die.  and  due  to  this  strain,  the  long  pieces  will 
warp,  the  ends  usually  rising  up.  The  grooves  on  the  side 
next  to  the  holder  may  not  be  an  absolute  cure  for  such  unde- 
sirable conditions,  but  they  tend  to  eliminate  these  troubles 
to  a  considerable  extent.  If  the  sections  should  warp  in  hard- 
ening, they  may  be  straightened  and  replaced  in  their  respec- 
tive locations  on  the  holders  by  peening  on  the  top,  care  being 
taken  not  to  strike  near  to  the  cutting  edge.  The  steel  parts 
of  the  upper  and  lower  die  having  outside  cutting  edges  are 
held  in  position  not  only  by  the  screws  coming  through  from 
the  back,  but  also  by  14  inch  thick  backing  plates,  doweled 
and  screwed  firmly  to  the  holder. 
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The  strippers  are  made  of  Mj-'nch  boiler  plate,  and  are 
planed  on  the  outer  face.  They  are  forced  to  the  top  of  the 
dies  by  coll  springs  made  from  %-lnch  wire,  and  their  move- 
ment is  limited  by  the  heads  of  %-inch  hexagon  screws.  The 
nuts  on  the  lower  ends  of  these  screws  are  jjreventod  from 
turning  by  a  groove  filed  In  the  side  with  a  small  round  file, 
and  pins  driven  into  the  counterbored  seats,  fitting  with  their 
ends  in  the  grooves.  All  adjusting  of  the  strippers  is  done 
from  the  top  of  the  dies.  It  will  be  noticed  that  stripper 
plates  are  provided  for  the  sheet  outside  of  the  die,  as  well 
as  for  the  parts  which  are  cut  out  by  the  die.  When  the  die 
was  first  designed,  no  stripper  plates  were  provided  for  the 
outside,  as  the  sheet  iron  from  which  the  blanks  were  cut  did 
not  seem  to  require  any  stripping  on  the  outside  edges;  but 
it  was  noticed  that  when  the  die  was  in  operation,  the  outer 
edges  of  the  stocli  sometimes   bent  down  at  quite  an  angle 

when  the  tool  was  cutting,  re- 
sulting in  unsatisfactory  work 
when  cutting  blanks  from  the 
stock  at  places  where  the  fit  was 
slightly  imperfect.  The  o\iter 
edges  of  the  die  also  dulled  more 
quickly  than  the  inner  edges, 
where  strippers  were  used  from 
necessity.  By  adding  outer 
strippers  to  the  die  to  clamp  the 
stock,  the  troubles  mentioned 
were  overcome,  and  better  work 
was  turned  out  at  the  same  time 
as  the  intervals  between  grind- 
ings  became  longer.  Several 
years  of  experience  have  proved 
that  when  cutting  sheet  metal  in 
large  dies,  it  is  by  far  the  best 
practice  to  clamp  the  stock 
when  cutting.  When  the  stock 
is  not  so  clamped,  it  is  very  liable  to  have  a  tendency  to 
spread  the  die  by  straining  the  outer  sections,  or  to  cause 
other  troubles. 

The  piercing  punches  are  driven  into  the  holders,  which  is 
sufficient  to  hold  them  securely  in  place.  Openings  in  the 
press  ram  flange  are  provided  to  allow  the  piercings  to 
escape.  In  connection  with  this  die,  especial  attention  should 
be  called  to  the  small  amount  of  scrap  resulting  from  cutting 
out  both  of  the  odd-shaped  blanks  at  once,  the  scrap  for  each 
two  blaYiks  being  only  the  piece  A  in  Fig.  2  and,  of  course, 
a   narrow   strip   on  each   side  of  the  stock   used. 

Engineer. 
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Fig.  2.    Pieces   B   and    C,  cut  by 
Die  in    Fig-  1.  and  the   Scrap    Piece 
A  resulting  from  the  Operation. 


FORGING  AN  BYE-BOLT. 

Some  time  ago  the  writer  had  occasion  to  make  some  1%- 
inch  eye-bolts,  that  is,  eye-bolts  having  1%-inch  shank,  for 
generators,  and  with  the  tools  at  hand  he  found  It  a  rather 
difficult  job.  In  the  first  place  a  2  by  4  inch  machine  steel 
bar  was  hammered  down  enough  for  a  shank  about  2  inches 
in  diameter.  The  piece  was  then  cut  off  about  4  inches  from 
the  shoulder,  and  a  2-inch  hole  punched  in  the  center,  which 
hole  was  thereafter  increased  to  3  inches.  The  corners  were 
then  cut  off,  as  shown  at  B  in  Fig.  2,  and  the  inside  and  out- 
side corners  around  the  hole  were  removed  in  order  to  procure 
a  circular  section  at  this  place.  The  result  was  a  fairly  good- 
looking  job,  but  the  time  it  required  to  make  the  forging  was 
too  great,  it  having  required  about  three  hours  to  make  the 
first  eye-bolt,  and  when  the  time  was  cut  to  2V2  hours,  it  was 
considered  as  doing  well. 

The  writer,  however,  was  not  satisfied,  and  asked  the  super- 
intendent for  permission  to  make  a  forming  tool,  but,  for 
some  reason,  this  was  refused.  But  later,  receiving  an  order 
for  as  many  as  12  eye-bolts,  he  undertook  to  make  the  tool 
"on  his  own  hook,"  the  superintendent  having  gone  away  for 
several  days.  The  tool  was  made,  and  the  time  was  cut  to 
three-quarters  of  an  hour  on  each  ej'ebolt,  and  by  using  the 
furnace,  they  could  be  made  in  one-halt  hour  each.  It  took 
the  writer  and  a  helper  about  five  hours  to  make  the  forming 
tool,  and  there  was  four  hours  machine  work  on  it,  making  a 
total  of  nine  hours,  or  a  total  cost,  including  shop  cost,  of  about 


$11.00.  Considering  the  cost  of  the  first  eye-bolt  to  be  in  the 
nelghborliood  of  $4.00,  including  the  shop  cost,  the  writer 
thought  that  the  saving  In  time  more  than  paid  for  the  tool. 
In  the  following  is  described  how  the  tool  was  nv.ule. 

One  of  the  best  of  the  eye-bolts  previously  made  was  filed 
up  smooth  and  well  rounded  for  the  purpose  of  forming 
the  tool.  A  ring  was  also  made  of  1'4-inch  round  machine 
steel,  3V4   inches  inside  diameter,  as  shown  at  A,  Fig.  2,  In- 
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Fig.  1.    Former  or  Die  for  Eye-bolt  Forging. 

tended  for  making  the  first  indention  in  the  tool.  After  this, 
two  pieces  of  locomotive  driving  axles  were  obtained,  and 
two  pieces  or  plates  made,  7  inches  square  by  2%  inches  thick. 
The  corners  of  these  were  hammered,  as  shown  in  Fig.  1.  The 
two  pieces  were  heated,  and  the  ring  placed  between  them, 
and  then  hammered  together.  After  this,  a  piece  of  1%-inch 
round  steel  was  used  for  forming  the  groove  for  the  shank 
as  shown  at  A,  in  Fig.  1.  The  plates  were  then  again  heated, 
and  after  having  removed  the  scale,  the  eye-bolt  was  put  in 
place  between  them,  and  once  again  the  plates  were  hammered 
together,  after  which  the  edges  were  worked  up  with  a  bob- 
punch  to  get  them  sharp.  Then  the  eye-bolt  was  put  between 
the  plates  again  for  the  final  blow. 


.  MaeMntry,  .Y.  F. 
Fig.  2.    Successive  Steps  in  Forging  an  Eye-bolt. 

When  the  steel  plates  had  cooled  off.  two  holes  were  drilled 
at  opposite  corners,  as  shown  at  B  in  Fig.  1,  while  the  eye-bolt 
still  remained  in  place.  The  plates  were  then  bolted  together, 
and  a  hole  drilled  through  the  center,  as  shown  at  C  in  Fig.  1. 
This  hole  was  bored  out  to  2%  inches  diameter.  The  bolts 
were  then  taken  out,  and  the  holes  at  the  corners  drilled  for 
%-inch  pins,  which  were  then  driven  into  the  bottom  part, 
with  the  ends  tapered  slightly  on  the  outer  end,  so  as  to  enter 
the  holes  in  the  upper  part  of  the  tool.  The  pins  were  of 
such  length  that  when  the  dies  were  placed  together,  the  pins 
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were  below  the  surface  of  llie  tlios.  Finally  holes  wen'  (hilled 
in  one  corner  of  the  upper  die  at  />.  Kig.  1,  to  tit  the  jaws  of 
ihe  tongs  for  handling  It. 

The  blank  fortiings  are  now  made  in 'Ihe  same  way  as  before, 
and  as  sliown  al  11  in  Fig.  2.  The  blanlis  are  placed  lielwoen 
tlie  forming  dies,  and  these  are  hammered  togetlier,  and  wlien 
the  eye-bolt  Is  taken  out,  the  surplus  metal  will  be  found 
around  the  outside  of  the  eye-bolt  and  in  the  hole,  as  shown 
at  C.  in  Fig.  2.  Tills  fin  Is  cut  off  from  the  outside,  and  the 
eye-bolt  is  then  again  heated  and  placed  in  the  die  for  a  final 
blow.  Then  a  short  piece  of  steel,  3  inches  in  diameter  and 
about  I'.j  inch  long,  as  shown  at  D.  Fig.  2,  is  placed  on  the 
die  of  the  steam  hammer,  and  a  light  blow  will  clean  out  the 
inside  edge  of  tlie  eye-bolt,  leaving  it  linished  as  shown  at  E, 
in  Fig.  2,  excepting  for  cutting  the  shank  to  the  proper  length. 

Decatur,  111.  Gkokgk  T.  Coles. 


A  ROLLING  OPERATION  ON  TYPE- 
WRITER PARTS. 

There  are  a  great  many  interesting  operations,  common 
enough  in  some  siiops.  which  the  workmen  in  other  shops  sel- 
dom or  never  hear  about.  A  shop  which  has  many  things 
of  interest  and  value  to  the  wide-awake  machinist  is  the 
Remington-Sholes  typewriter  factory.     One  of   the   many   in- 


Piff.  1.    Part  St&tnped  and  Rolled  to  Shape,  at  Various  Stages  of  Completion. 

(cresting  operations  carried  out  in  this  shop  is  a  process 
for  rolling  a  head  on  a  stamped  punching.  The  process  may 
not  be  new,  but  it  is  certain  to  be  of  interest  to  many  of 
the  readers  of  Maciii.xery.  In  Fig.  1  is  illustrated  a  small 
detail  for  a  typewriter  in  full  size;  at  A  Is  the  piece  as  cut 
in  a  die  from  stock  about  3/32  inch  thick.  This  part  is  cut 
in  the  sub-press  die  B,  in  Fig.  2.  The  piece  shown  at  C,  Fig. 
1,  is  the  same  part  with  a  head  rolled  on  it.  It  will  be  noticed 
that  there  are  some  fins  around  the  edge  of  the  rolled  or  formed 
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Fig.  2.    Sub-presa  Dies  used  for  Stamping:  and  Trimming  Pai-t  in  Fig    I. 

portions.  At  D,  in  Fig.  1,  the  piece  is  shown  trimmed  off, 
the  trimming  being  done  in  a  sub-press  die,  as  shown  at  E. 
in  Fig.  2.  The  stem  of  the  piece  is  Inserted  in  the  slot  in  the 
lower  die  shown  at  the  top.  It  is  clamped  by  means  of  the 
eccentric  lever  shown  at  one  side,  the  trimming  being  done  by 
the  upper  half  of  the  die. 

It  would  be  very  ditficult,  if  not  entirely  impossible,  to  do  a 
satisfactory  forming  job  of  this  type  in  a  punch  press.  The 
work  is  done  in  a  special  rolling  device,  the  elementary  prin- 


ciple of  which  is  shown  in  Kl(.'.  3.  The  heails  /■'  and  O  of  the  de- 
vice rock  up  and  down  about  pivots,  as  Bhown,  between  the 
positions  indicated  in  the  full  lines  and  the  pusitiouB  shown  in 
the  dotted  lines.  The  piece  to  be  formed  is  held  in  a  die  be- 
tween /•'  and  G.  and  the  heads,  as  they  rapidly  move  up  and 
down,  gradually  are  fed  toward  each  other,  thereby  rolling 
the  metal  into  the  shape  indicated.  The  appearance  of  one 
of  these  heads,  (1.  is  shown  in  Fig.  4.  Ktha.n  Viam.. 

Decatur,  111. 


MAKING  BLUE-PRINTS  WITHOUT  A  FRAME. 

It  may  not  have  occurred  to  many  of  the  readers  of  Ma 
CHINERY  that  blue-prints  of  small  size  can  be  made  without  a 
blue-printing  frame.  An  ordinary  window  can  be  used  if  the 
sun  shines  through  it,  and  a  blueprint  can  be  made  in  any 
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Fig.  3.     Principle  of  Rolling  Device. 

window.  An  ordinary  thick  bath  towel  is  placed  behind  the 
print,  the  tracing  being  placed  against  the  glass.  The  towel 
should  be  folded  into  two  or  three  thicknesses  and  arranged 
so  that  no  wrinkle  or  uneven  part  lies  against  the  print.  A 
small  drawing  board  may  then  be  placed  against  the  towel, 
but  it  is  better  to  tack  the  towel  at  its  corners  to  the  board. 


Fig.  4.    One  Head  of  Rolling  Device,  showing  Construction 
of  Work  Holder. 

It  is  also  advisable  to  attach  the  tracing  to  the  printing  paper 
by  small  gummed  stickers,  to  keep  them  in  the  proper  posi- 
tion and  to  prevent  sliding.  Ordinary  stickers  cut  into  nar- 
row strips  will  be  sufficient,  and  need  engage  only  a  narrow 
surface  on  both  the  paper  and  the  tracing,  to  serve  the  pur- 
pose. The  print  can  then  be  frequently  looked  at  without 
disturbing  the  relation,  and  can  be  easily  torn  off  without  in- 
juring it  or  the  tracing.  Fragments  of  the  stickers  are 
easily  scraped  off.  The  printing  paper  and  tracing  can  be 
held  by  a  blank  projecting  edge  against  the  window  while  the 
towel  and  board  are  being  pressed  against  them.  Any  suitable 
means  for  holding  the  board  in  place  may  be  used. 

Another  improvised  printing  outfit  used  by  the  writer  con- 
sists simply  in  spreading  the  towel  evenly  upon  the  floor 
where  the  sun  can  strike  it,  placing  the  printing  paper  and 
tracing  upon  it,  and  then  merely  covering  these  with  a  thick 
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.  plate  of  glass.  When  nrst  laiil  dowu,  the  glass  may  be  pressed 
downward  with  considerable  pressure,  after  which  its  weight 
alone  will  be  sufficient  to  keep  the  paper  smooth.  This  will 
be  the  case  if  two  or  three  thicknesses  of  bath  towel  are  used. 
This  plan  wcrks  perfectly  for  sheets  10  X  15  inches  and  below, 
this  being  the  size  used  by  the  writer.  Larger  prints  could 
doubtless  be  made  in  this  way  it  weights  were  put  upon  the 
corners  of  the  glass. 

Another  very  practical  way  of  making  small  prints  is  to  use 
a  smooth  board  with  a  slightly  curved  face.  A  tack  placed 
in  each  corner  of  the  tracing  and  print  will  cause  them  to 
snugly  lie  against  the  curved  surface  of  the  board,  making  a 
sharp  and  clear  print.     No  glass  is  needed.      C.  E.  Blunai-. 

Battle  Creek,  Mich. 


TO  SET  OVER  TAIL-STOCK  TO  TURN  A  TAPER. 
In  these  days  of  taper  turning  attachments,  it  is  not  often 
that  one  has  to  set  over  a  tailstock  to  turn  a  taper.  Some- 
times, however,  this  has  to  be  done,  and  the  methods  usually 
given  are  not  only  clumsy  and  troublesome,  but  almost  invari- 


Fig.  1.    Method  of  obtaining  Setting  for  Taper  Turning,  First  Step. 

ably  end  up  with  the  statement  that  no  account  has  been 
taken  of  the  effect  produced  by  the  uncertain  depth  to  which 
the  center  holes  have  been  drilled.  It  is  not  conducive  to 
one's  respect  for  the  author  of  a  rule,  after  figuring  out  by 
proportion  how  much  to  set  over  a  tailstock  to  turn  a  taper 
of  0.650  Inch  on  a  piece  3  21/32  inches  long,  to  be  told  that 
this  is  only  approximate  and  the  exact  setting  must  be 
determined  by  trial.  As  a  better  method,  and  one  which 
not  only  eliminates  all  figuring,  but  also  gets  rid  entirely  of 


with  a  sliding  head,  should  be  held  against  the  side  of  F  and 
this  latter  turned  in  the  tool-post  until  the  edge  of  the  blade 
D  "cuts  "  the  points  of  the  centers  A  and  C.  The  piece  F 
should  then  be  clamped,  care  being  used  to  prevent  changing 
this  adjustment  in  clamping.  It  is  evident  that  the  side  of 
F  will  now  make  an  angle  with  a  perpendicular  to  the  axis 
4  B  of  the  lathe,  which  is  equal  to  half  the  angle  of  the 
required  taper.  Now  move  up  the  tail-stock,  and  place  the 
piece  to  be  turned  (A',  Fig.  2)  between  the  centers.  Then 
hold  a  small  square  H  against  the  piece  F  and  set  back  the 
tail-stock  until  the  blade  of  the  square  shuts  out  the  light 
when  held  against  /•'  and  brought  up  to  the  piece  K.  Should 
K  be  longer  than  one  foot,  obviously  the  tail-stock  should  be 
set  over  moi-e  instead  of  being  set  back.  If  care  be  used  in 
each  step  of  this  process,  a  taper  three  or  four  inches  long, 
when  tried  with  a  chalk  line  along  its  side,  just  as  it  comes 
from  the  lathe,  will  show  a  bearing  for  its  entire  length. 
While  it  has  taken  some  time  to  describe  this  process,  I  do  not 
think  it  takes  over  three  minutes  in  actual  practice  to  set 
over  a  tail-stock  to  turn  a  given  taper  after  the  work  is 
ready.  H.  C.  Lord. 

Columbus,  Ohio. 


Fig.  2.    Setting  the  TaU-stoclc  for  Taper  Turning :  Second  Step. 

the  uncertainty  of  the  center  holes,  I  venture  to  offer  to  the 
readers  of  Machineey  a  method  which  I  have  used  for  some 
time  In  the  instrument  shop  of  the  Emerson  McMillin  Ob- 
servatory. 

The  piece  to  be  turned  should  first  have  its  ends  faced  off 
true,  and  a  smooth  cut  taken  over  about  two  or  three  inches 
of  its  length,  the  centers  being  accurately  in  line.  Then  take 
the  piece  out  of  the  lathe  and  move  the  tail-stock  until  the 
extreme  poinis  of  the  centers  are  exactly  one  foot  apart,  as 
shown  in  Fig.  1,  the  tail-center  B  being  dotted.  Then,  in  any 
convenient  way,  set  over  the  tail-center  exactly  one-half  the 
required  taper  per  foot;  that  is,  the  distance  BC  should  be 
one-half  the  required  taper  per  foot.  A  piece  F,  which  has 
been  planed  smooth  and  true  on  at  least  three  sides,  should 
then  be  placed  in  the  tool-post  G.  This  piece  should  be  about 
the  size  of  the  body  of  the  tools  used  in  the  lathe.  A  machin- 
.ist's  steel  square  with  a  blade  one  foot  long,  and  preferably 


HOME-MADE  TOOLS  FOR  DIE-MAKERS. 
A  few  home-made  tools  are  shown  in  the  accompanying 
engravings.  The  construction  of  these  tools  is  very  simple, 
and  they  will  make  a  desirable  addition  to  a  die-maker's  col- 
lection. During  several  years  experience  as  die-maker,  the 
writer  has  noted  with  considerable  interest  many  different 
methods  of  locating  round  piercing  punches  in  a  punch  holder, 
the  means  employed  differing  as  widely  as  the  men  who  used 
them,  ranging  all  the  way  from  the  crude  method  of  trans- 
ferring through  the  die  by  means  of  a  twist  drill,  to  the 
accurate  master  plate  which  is  in  almost  universal  uae  In 
the  watch-making  factories. 
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Fig.  1.    Device  for  Locating  Holes 
for  Punches  in  Punch  Holders. 


Fig.  2. 
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Die-makers'  Square  or 
Protractor. 


In  Fig.  1  is  shown  a  device  which  the  writer  has  used  con- 
siderably for  locating  the  punches  for  small  open  dies,  with 
the  best  results.  The  bracket  G  is  made  from  tool  steel,  and 
the  hole  A  is  ground  so  that  it  is  accurately  at  right  angles 
with  the  face  F.  This  can  best  be  done  on  the  face-plate  of 
the  bench  lathe,  using  a  revolving  steel  lap  charged  with 
diamond  dust  or  carborundum.  When  using  the  tool  for 
locating  small  round  punches  in  the  punch  holder  from  the 
die,  a  piece  of  drill  rod  is  first  turned  up,  as  shown  at  B,  so 
that  the  diameter  of  the  portion  C  equals  the  size  of  the  hole 
in  the  die,  and  the  part  D  is  a  close  sliding  fit  in  hole  A.  The 
piece  B  is  then  pressed  into  hole  A,  and  the  end  C  of  the  pin 
is  placed  in  the  hole  in  the  die.  One  of  the  punches,  that  has 
previously  been  put  into  the  punch-holder,  is  now  permitted 
to  enter  its  corresponding  hole  in  the  die,  and  when  this  is 
done,  scribe  lightly  through  the  elongated  hole  E  with  a  bent 
scriber  on  the  punch-holder.  After  this,  the  die  and  bracket 
G  are  removed  and  a  hole  drilled  and  tapped  in  the  punch- 
holder  for  a  clamping  screw  in  the  center  of  the  scribed  out- 
line. Xo  great  accuracy  is  needed,  as  the  slot  E  should  be 
enough  larger  than  the  screw  to  admit  of  considerable  side- 
play,  and  the  screw  can  be  placed  anywhere  within  the  length 
of  the  slot.  After  having  drilled  and  tapped  this  hole,  the 
die  and  punch  are  again  assembled,  and  carefully  levelled  up 
with  parallels.  The  bracket  G  Is  placed  on  the  punch-holder, 
and  the  screw  in  slot  E  is  put  in  position  and  tightened, 
thereby  binding  the  bracket  to  the  punch  holder,  a  bent  screw- 
driver being  used  for  tightening  up  the  screw,  if  it  has  a 
slotted  head.  It  is  evident  that  the  end  of  pin  B  which  locates 
hole  A  of  the  bracket  G  now  being  clamped  to  the  punch 
holder,   is   exactly    in   the   position   which    the   punch    should 
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occupy  ill  tlie  finisheil  tuol,  bt'causo  iMiil  C  of  pin  li  rntcis  the 
corresponding  hole  in  the  die.  All  that  therefore  remains 
now  Is  to  place  the  punch-holder  on  the  face-plate  of  a  lathe, 
indicate  tlie  pin,  in  the  usual  way,  so  as  to  insure  the  hole 
being  bored  central,  remove  the  locatinK  tiracliet,  and  bore  the 
hole  for  the  punch.  This  method,  of  lourse,  leaves  a  small 
threaded  hole  in  the  punch-holder,  but  this  can  easily  be 
plugged  up.  Should  it,  however,  be  objectionable  to  have 
a  tapped  hole  in  the  punch-holder,  the  bracket  may  be  held 
to  the  punch-holder  with  a  little  solder  on  each  side,  care 
being  talien  that  the  bracliet  is  held  down  firmly  to  the  holder 
when  the  solder  is  applied. 

In  Fig.  2  is  shown  a  die  square,  which,  when  carefully 
made.  Is  a  vtry  handy  little  tool.  As  will  be  seen,  the  blade 
can  be  adjusted  from  a  90-degree  angle,  or  a  perfect  square, 
to  an  angle  slightly  larger  or  slightly  smaller  than  90  degrees. 
This  tool  is  used  for  measuring  the  clearance  of  dies.  By 
this  means  the  die  maker  can  measure  the  angle  of  clearance 
without  the  use  of  a  regular  protractor,  and  he  can  set  this 
tool  to  the  angle  required  for  different  jobs.  The  body  part 
.1  is  made  of  tool  steel  in  two  pieces,  each  side  being  recessed 
to  accommodate  the  blade  F.  One  side  has  a  slot  cut  through 
it  at  B,  which  is  bevelled  and  graduated.  The  rivets  C  shown 
serve  to  hold  the  two  parts  of  the  body  together.  The  blade 
F  is  made  of  tool  steel  and  Is  pivoted  on  the  pin  D,  and  locked 
by  means  of  a  knurled  screw  E,  the  point  of  which  rests  on  a 
hardened  disk,  to  prevent  marring  the  blade.     The  projecting 
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Pig.  3.    Tool  for  Cutting  or  Scraping 
the  Edges  of  Thin  Templets. 
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Fig.  4.     Handy  Holder  for 
Thin  Templets. 


part  of  the  blade  is  bevelled,  as  shown  in  the  enlarged  section 
at  G,  to  allow  the  light  to  be  more  readily  seen  under  it 
■when  in  use. 

The  tool,  Fig.  3,  Is  used  in  squaring  up  the  edges  of  thin 
templets.  The  body  part  A  is  of  tool  steel  having  the  corners 
nicely  rounded,  so  as  to  be  convenient  for  handling.  A  hole 
is  drilled  and  tapped  in  the  end  for  the  screw  B,  which  holds 
the  pin  or  cutter  C  in  position.  This  cutter  is  milled  off  on 
three  sides,  and  is  then  hardened,  and  afterwards  ground  In 
the  bench  lathe,  using  a  tool-post  grinder  with  a  cup  wheel. 
When  the  cutting  edge  gets  dull,  the  screw  B  is  loosened,  and 
the  cutter  G  is  turned  around  one-third  of  a  revolution,  so 
that  the  next  cutting  edge  can  be  presented  to  the  work. 
When  all  the  edges  are  dull,  the  tool  can  again  be  ground  on 
all  the  three  sides. 

The  tool  shown  in  Fig.  4  Is  a  simple  templet  holder  for  small 
templets,  which  does  away  with  the  soldering  on  of  a  piece 
of  wire,  in  which  operation  one  usually  manages  to  get  part 
of  the  solder  over  the  edge  of  the  templet,  which,  whether 
left  on  or  filed  off,  does  not  add  to  its  accuracy.  Another  ad- 
vantage of  this  holder  is  that  when  using  a  templet  which 
is  thin,  and  therefore  has  a  tendency  to  spring,  washers  can 
be  roughed  out  approximately  the  shape  of  the  templet,  only 
a  little  smaller,  and  the  templet  can  be  placed  between  them 
and  the  nut  screwed  up  to  hold  the  templet  between  the 
washers.  It  can  then  be  held  firmly  in  a  flat  position.  As 
an  example  may  be  shown  the  templet  at  the  right  side  in 
Fig.  4,  which  is  very  thin,  and  would  be  difficult  to  work 
through  a  die  in  the  ordinary  way,  but  by  making  two  washers 
or  guides,  not  illustrated,  of  approximately  the  same  shape 
as  this  templet,  it  may  be  held  straight  and  flat.  When 
the  washers  holding  the  templet  are  long  and  narrow,  as  in 
the  present  case,  it  is  well  to  bend  them  a  little  before  bind- 


ing with  the  nut,  bo  as  to  prevent  the  ends  from  lifting  up 
when  the  nuts  are  lightened.  Roy  Plaistkij. 

Philadelphia,  Pa. 


SPECIAL  SHOP  CAR  FOR  CURVES  OF 
SHORT  RADII. 

In  manufacturing  establishments,  where  small  cars  are  used 
for  transferring  material  and  other  supplies  from  one  point 
to  another,  it  is  common  to  have  turn-tables  for  changing  the 
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Pig.  1.    Action  of  Cur-wheels  shown  in  Pig.  2  when  on  a  Cur\'e 
of  Short  Radius. 

direction  of  the  cars.  Under  these  conditions,  the  car  must 
be  run  onto  the  turn-table  with  some  care,  especially  when 
the  wheel  base  of  the  car  is  as  long  as  the  turn-table  will 
admit,  and  much  time  is  often  lost  in  placing  the  car  and 
swinging  the  turn-table  to  bring  the  car  into  position  to  take 
the  new  direction.  For  this  and  other  reasons,  curves  in- 
stead of  turn-tables  are  preferable,  but  in  a  manufacturing 
plant  it  is  obvious  that  the  curves  must  needs  be  of  such 
short  radius  that  cars  of  special  construction  are  necessary. 
The  object  of  this  article  is  to  describe  a  car  that  was  especial- 
ly designed  to  meet  these  requirements,  viz..  a  car  that  will 
automatically  adjust  itself  from  running  on  a  straight  track 
to  running  on  a  curved  track  of  short  radius,  say  twelve  feet, 
and  which  on  passing  the  curve  readjust  itself  again  to 
straight    running.        The    accompanying    illustration,    Fig.    1, 
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Fig.  2.     Construction  of  Car-wbeels  for  Curves  of  Short  Radii. 

shows  a  car  of  this  type  with  wheel  flanges  on  the  inside  of 
the  rails.  The  dotted  lines  marked  CA  show  the  direction 
of  the  center  lines  of  the  wheel  axles  which  are  rectangular 
in  section,  and  rigidly  fixed  to  the  frame  of  the  car  with 
their  depths  perpendicular.  The  dotted  lines  CW  show  the 
direction  of  the  center  lines  of  the  wheel-bearing  sleeves. 
These  sleeves  are  malleable  castings  cored  parallel  and  an 
easy  working  fit  (all  the  way  through)  in  the  up-and-down 
direction,  but  in  the  forward  and  rear  direction  the  cored 
axle-seat  is  only  parallel  fcr  about  one-sixth  of  the  length  of 
the  sleeve.  This  short  parallel  part  of  the  axle-seat  in  the 
sleeve  is  directly  above  the  center  of  the  rail,  and  from 
each  end  of  this  short  parallel  part  to  each  end  of  the  sleeve, 
the  cored  axle  seat  flares,  in  both  forward  and  rear  directions, 
aa  amount  depending  on  the  radius  of  the  curve  the  car  is 
intended  to  traverse.     This  short  parallel  part  must  be  loose 
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enough  on  the  axlo  to  let  the  sleeve  swivel  the  full  nninunt 
whieh  the  flared  parts  permit. 

Now,  if  the  car  is  pushed  or  pulled  forward  or  backward, 
the  axle  is  forced  against  the  short  parallel  part  of  the  axle- 
seat,  and  if  the  ear  is  on  a  straight  track,  the  wheel  bearings 
will  stand  parallel  with  the  axles.  When  a  curve  in  the  track 
is  reached,  and  the  flange  of  the  wheel  comes  in  contact  with 
the  rail,  as  shown  at  P  in  the  engraving,  Fig.  1.  the  wheel 
will  force  the  sleeve  to  swivel,  and  the  short  parallel  part  of 
the  axle-seat  in  the  sleeve  will  be  thrown  out  of  line  with 
the  axle,  but  will  always  have  a  tendency  to  come  back  into 
line,  and  will  do  so  as  soon  as  the  car  reaches  a  straight 
piece  of  track. 

In  the  detail  construction  in  the  engraving.  Fig.  2,  A  is  the 
axle,  B  is  the  wheel-bearing  sleeve,  0  is  a  thin  steel  casing 
split  lengthwise  and  pressed  on  the  sleeve  with  the  split  at 
the  top,  and  Ci  is  a  thin  steel  bushing  in  the  wheel-hub.  (It  C, 
is  split,  it  must  be  done  spirally.)  The  part  D  is  a  cap  with 
two  set-screws  in  it  to  keep  the  wheel  in  place  on  the  sleeve; 
B  Is  a  pin  driven  through  the  end  of  the  axle  between  the  end 
of  the  sleeve  B  and  the  inside  of  the  cap  D.  The  end  of  the 
sleeve  B.  where  the  pin  goes  through  the  axle,  is  convex  in 
the  forward  and  rear  directions,  the  radius  of  the  convexity 
being  the  distance  from  that  end  of  the  sleeve  to  the  center 
of  the  short  parallel  part  of  the  axle-seat.  When  the  pin  in 
the  axle  is  against  the  highest  part  of  the  convex  end  of  the 
sleeve,  the  end  of  the  axle  should  clear  the  inside  of  the  cap 
D  by  abcut  cne-oighth  inch.  J.^mes  T.  Grimshaw. 

Detroit,  Mich. 


TOOL  FOR  GRADUATING. 
A  very  good  tool  for  graduating  work  in  the  milling  ma- 
chine, when  the  index  head  is  used  for  spacing,  is  shown  in 
the  engraving  below.  The  tool  is  held  stationary  on  the 
arbor  in  the  same  manner  as  a  regular  milling  cutter,  and 
the  work  is  moved  back  and  forth  under  it,  the  table  stops 
being  used   to   get   the   correct   length   of   stroke.      The   body 

of  the  tool  is  made 
of  machine  steel, 
%  inch  thick,  IVs 
inch  wide,  and  2% 
inches  from  the 
top  to  the  cutting 
point.  The  hole  A 
is  bored  for  a  1- 
inch  arbor. 

The  cutter  blade 
B  fits  freely  into 
a  slot  milled  in 
the  machine  steel 
body.  It  is  made 
of  i/s  X  1-inch  tool 
steel,  hardened 
and  tempered,  and 
the  cutting  edge  is 
ground  to  a  60-de- 
gree  angle.  The 
cutter  is  also 
ground  at  an 
angle  of  80  de- 
grees to  the  front 
edge  of  the  body 
for  clearance.  The 
pin  C  which  holds  the  cutter  in  the  slot  is  of  14-incli  drill  rod. 
The  spring  7)  at  the  front  of  the  tool,  which  keeps  the  cutter  in 
proper  position  when  cutting  and  allows  it  to  ease  up  when 
backing  out,  is  14  inch  wide  and  lU  inch  long,  and  is  held  by 
a  small  screw  E.  Rapid,  clean  work  can  be  done  with  this 
tool  without  danger  of  breaking  the  point.         Ethan  Viai.l. 


Tool  for  Graduating. 


drilled  in  place  in  the  Jig.  In  the  lower  part  are  shown  the 
details  of  the  device.  The  piece  to  be  drilled  is  turned  and 
threaded  in  the  screw  machine,  from  bar  stock,  and  the 
spherical  head  slab-milled  in  the  milling  machine.  The  hole 
to  be  drilled  is  the  hole  B  in  the  head.  The  main  body  G 
of  the  jig  is  knurled  to  permit  a  good  grip  in  handling,  and 
is  bored  to  11/lG  inch  diameter,  which  corresponds  with  the 
diameter  of  the  spherical  head  of  the  piece  to  be  drilled.  The 
three  small  counterbored  holes  D  permit  of  the  introduction 
of   the   feet   or   plungers  E,   around   which    are   placed   small 


INTERESTING  DRILL  JIG. 

The  drill  jig  described  In  the  following  is  so  simple  in  its 
construction,  and  so  easily  manipulated,  that  I  think  it  will 
be  suggestive  for  improvement  in  drill  jig  design  to  some 
of  tne  readers  of  Machinery.  In  the  upper  part  of  the  line 
engraving  the  jig  is  shown  assembled,  with  the  piece  A  to  be 
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Drill  Jig  of  Simple  but  Interesting  Design. 

helical  springs.  The  stems  of  these  feet  E  pass  beyond  the 
body  C,  and  are  threaded  on  the  upper  ends,  the  threaded 
portions  entering  into  the  cover  F.  The  jig  is  now  com- 
plete except  for  the  bushing  G,  which,  of  course,  is  hard- 
ened, and  made  of  tool  steel.  This  bushing  is  pressed  into 
the  body  C,  and  is  just  long  enough  to  leave,  when  it  is 
pressed  down  flush,  sufficient  room  for  the  flattened  head 
of  eye-bolt  A.  The  slot  at  H  allows  clearance  for  the 
stem  of  A.  which  latter  provides  a  very  convenient  handle 
when  drilling.  In  the  event  of  a  piece  with  a  shorter  stem 
being  used,  a  small  handle  can  be  driven  or  threaded  into  the 
side  of  the  body  C  to  hold  it  while  drilling. 

With  the  feet  E  resting  upon  the  drill  press  table,  and  the 
thumb  and  fore-finger  on  either  side  of  the  body  C.  press 
downward  in  order  to  remove  the  piece;  then,  after  inserting 
a  new  blank,  the  pressure  on  the  body  C  is  released,  and  the 
small  helical  springs  bring  the  body  C  up  against  the  cover 
I'\  thereby  holding  the  work  securely.  The  jig  is  now  turned 
over,  and,  using  F  as  a  base,  the  hole  is  drilled  through  the 
work  from  the  bushing  G.  C.  H.  Rajisey. 

Paterson,  N.  J. 


AUTOMATIC  LATHE  STOP  AND  TELL-TALE. 

I  have  seen  one  or  two  devices  around  the  shop  for  auto- 
matically stopping  the  lathe,  or  warning  the  operator  when 
the  tool  had  reached  the  end  of  its  cut.  which  were  very 
primitive  in  design,  but  served  the  purpose  well. 

One  way  of  stopping  the  lathe  is  to  hang  a  weight  on  a 
cord  which  is  attached  to  the  shipper  and  which  passes  over 
a  rod  on  a  level  with  the  bottom  of  the  shipper.  The  weight 
is  set  on  the  back  V  of  the  lathe  in  such  a  position  that  when 
the  carriage  has  reached  the  end  of  the  cut.  It  will  push  off 
the  weight,  which  will  cause  the  shipper  to  be  pulled  over,  thus 
stopping  the  machine.  This  device  is  used  mostly  on  lathes 
with  jobs  running  half  an  hour  or  so,  and  where  the  operator 
is  running  some  other  machine. 

Another  arrangement  used  by  the  piece  workers  on  roll 
turning,  where  they  do  not  stop  the  lathe  at  all,  is  a  tell- 
tale. It  is  a  strip  of  sheet  steel  fastened  by  one  end  to  the 
carriage  and  set  in  such  a  position  that  when  the  tool  has 
reached  the  end  of  the  cut,  it  w-ill  rub  against  the  faceplate, 
making  a  noise  like  an  old  style  watchman's  rattle,  thus 
notifying  the  operator.  Paul  W.  Abbott. 

Lowell.  Mass. 
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PUNCHES  AND  DIBS  FOR  CAN  ENDS. 

I  was  much  interested  in  Mr.  Wasliburn's  description  of  his 
toggle  drawing  punch  for  can  ends  (sec  February,  1908,  Issue 
of  MACiii.NEiiY),  as  I  have  been  closely  connected  with  the  can 
business  for  a  few  years.  I  like  the  toggle  punch  for  shallow, 
unenibossed.  piish-through  work,  but  for  the  general  line  of 
can  tops  and  bottoms  I  prefer  a  single  action  combination 
die,  as  there  is  usually  some  embossing  to  be  done  in  addition 
to  the  cutting  and  drawing  of  the  bottom;  a  top  with  an  open- 
ing Is  also  usually  required  on  fruit  ami  vegetable  or  "paclt- 
ers"  "  cans.  This  opening  is  used  for  fining,  and  is  later  closed 
with  a  cap.     It  has  been  found  that  a  lip  on  the  mouth  of 


Figs.  1  and  2.    Punches  and  Dies  for  Can  Covers  and  Bottoms. 

a  can  end  is  essential  to  rapid  and  economical  production,  as 
it  makes  the  entrance  of  the  body  into  the  ends  more  easy. 
and  also  maintains  a  good  tight  fit  so  as  to  make  a  good  joint 
with  the  least  amount  of  solder. 

The  style  of  punch  and  die  that  produces  a  large  portion 
of  the  can  ends  used  by  packers  and  supplied  by  the  so-called 
can  trust,  is  shown  in  Fig.  1,  and  might  be  termed  a  single 
action,  cutting,  drawing,  and  embossing  combination.  In  addi- 
tion to  the  operations  mentioned,  the  "single"  dies,  and  espe- 
cially these  of  odd  sizes,  are  further  combined  so  as  to  make 
bottoms  and  tops  with  various  size  openings  ranging  from  1% 
inch  to  3%  inches  in  diameter;  and  even  after  this  was  ac- 
complished the  blank  from  the  l"i-inch  opening  was  bumped 
up  into  a  roofing  tag. 

The  gang  dies  are  of  identical  construction,  and  are  part 
of  a  line  of  machines  that  make  a  can  and  make  three  tops 
and  three  bottoms  at  each  stroke;  the  sheet  of  tin  is  turned 
over  to  cut  three  more  of  each  at  the  next  stroke;  then  the 
stock  goes  to  another  gang  press  that  makes  six  can  caps 
and  ten  smaller  caps  for  bottles.  By  this  time  the  sheet 
is  so  well  decorated  with  holes  that  it  can  be  handled 
only  with  a  pitchfork.  This  scrap  is  shipped  to  a  detinning 
plant.  The  blanks  from  the  can  top  openings  are  worked  up 
under  other  presses,  usually  automatic.  Some  sheets  make  as 
high  as  twenty-four  tops  and  bottoms  and  a  relative  number  of 
smaller  pieces. 

The  engi-aving  above  of  the  die  will  probably  need  some 
slight  explanation.  Center  block  A. is  made  the  same  diam- 
eter as  the  outside  of  the  can  body,  as  this  part  determines 
the  smallest  possible  diameter  of  the  inside  of  the  can  end. 
The  center  block  is  bored  out  to  receive  die  centers  made 
for  different  size  openings,  and  as  these  all  come  within  the 
diameter  of  the  panel  X,  the  height  of  all  must  be  alike  at 
this  point,  though  the  contour  may  vary  inside  the  diarneter 
of  the  panel.  It  is  my  practice  to  make  the  contour  of  the 
die  centers  lower  than  the  rest  of  the  bottoms,  which  makes 
it  possible  to  run  out  tops  as  required,  and  by  removing  the 
punch  only  and  changing  to  punch  centers  adapted  to  bottoms, 
as  shown,  bottoms  can  be  made  without  changing  the  die  or 
setting  the  die  or  press,  which  results  in  a  considerable  saving 


of  the  die  setter's  time  when  only  one  or  two  dies  are  avail- 
able. 

It  win  be  readily  seen  that  It  Is  not  neei-.s.sary  to  have  solid 
die  centers  or  center  blocks  fcr  boltoniK,  as  the  punch  center 
determines  the  convexity  and  the  size  and  shai»e  of  the  panel, 
provided  the  die  center  does  not  Interfere.  Sometimes  tops 
are  required  without  the  panel;  then  the  die  center  Is  raised 
an  amount  equal  to  the  height  of  the  panel,  and  the  punch 
center  shortened  an  equal  amount,  and  a  separate  knock- 
out used.  The  part  C  Is  the  cutting  edge,  and  D  the  pressure 
ring  which  can  have  a  bevel  of  from  20  to  25  degrees,  as  a 
shallow  draw  has  so  little  tenden-y  to  wrinkle,  and  bec^u-ie 
such  wrinkles  can  be  ironed  out  with  a  high  pressure  from 
the  rubber  barrel,  there  being  little  danger  of  bursting  the 
end. 

The  cutting  edge  of  the  punch  is  bevelled  to  fit  the  ring, 
which  permits  considerable  upsetting  before  It  Is  necessary 
to  refit.  This  cutting  edge  of  the  punch  is  5/lC  to  3/8  inch 
ahead  of  the  embossing  or  bottoming  point;  this  feature  per- 
mits the  die  maker  to  upset  and  fit  the  punch  to  the  cutting 
edge  and  ring  without  sinking  back  the  entire  interior  of  the 
punch,  which  means  a  gnat  saving  of  time,  when  one  considers 
that  the  punch  can  be  fitted  eight  or  ten  times  before  sinking 
back.  The  diameter  of  this  portion  is  made  0.010  Inch  to 
0.012  inch  larger  than  the  proper  size  up  to  within  3/32  Inch 
of  the  knockout,  then  bored  the  proper  diameter  to  draw  the 
metal  to  the  size  of  the  center  block;  this  double  diameter 
draws,  makes  the  end  too  large,  and  then  redraws  most  of  it 
to  the  proper  size,  leaving  the  lip  flared  out  slightly,  as  shown 
exaggerated  in  the  views  of  the  tops  and  bottoms — a  small 
detail  that  saves  thousands  of  cans  and  many  pounds  of 
solder,  and  results  in  a  higher  speed  of  production.  The 
forming  punch  F  forms  the  metal  around  the  hole  blanked 
by  punch  E,  while  G  forms  the  bead  and  panel  and  acts  as 
a  knockout  through  the  springs  as  shown.  The  punch  parts 
are  held  by  a  cap-screw,  and  a  bit  of  soft  rubber  H  insures 
the  shedding  of  the  blank. 

In  the  roofing  tag  combination,  the  blanking  punch  is  fitted 
with  a  pick-up  piercing  pin  J  (Fig.  2)  pointed  to  burst  a  hole 
instead  of  piercing  it,  and  slightly  reduced  in  diameter  so 
as  to  pick  up  the  work.  Knock-off  pins  are  provided,  and  they 
and  the  knockout  ring  are  operated  by  a  %-  by  i.j-inch  bar 
actuated  by  the  pin  shown  in  the  shank  of  the  punch.  The 
punch  center  and  ring  are  slotted  to  make  room  and  give 
action  to  the  stripping  bar.  The  die  space  is  filled  up  with  a 
forming  post,  forming  and  stripping  ring  and  stripping  pins 
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iliichincrUyX.  F. 
Fig.  3.     Plain  and  Paneled  Can  Tops  and  Bottoms. 

supported  by  the  threaded  plug  screwed  into  the  die  plate.  The 
ring  is  intended  mainly  to  hold  the  blank  control  on  the 
down  stroke,  so  the  center  pins  are  some  little  shorter  than 
the  others.  A  stud  instead  of  a  pipe  now  supports  the  rubber 
barrel,  as  there  are  now  no  blanks  to  go  through.  This  seems 
like  a  lot  of  work  to  save  a  small  piece  of  tin.  but  I  know 
of  one  factory  that  makes  25.000,000  of  these  blanks  yearly. 
I  want  to  call  attention  to  the  difference  between  these  two 
punches:  The  knockout  in  Fig.  1  begins  to  strip  the  work  an 
instant  after  it  is  formed,  and  the  work  lies  on  the  die  but 
falls  with  the  movement  of  the  stock,  the  press  being  inclined 
as  usual.  With  the  style  shown  in  Fig.  2  the  work  is  picked 
up  almost  to  the  top  of  the  stroke  before  falling,  hence  it  is 
out  of  the  way  and  permits  easier  movement  of  the  stock. 
The  roofing  tag  must  be  picked  up  high  enough  to  drop  clear 
of  the  die;  if  it  drops  in  the  die  the  next  piece  will  be  spoiled. 
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SETTING  THE  STEADY-REST. 
After  reading  Mr.  J.  J.  VoelcUer's  remarks  in  tlie  May  Issue 
of  MACiiiNEnY,  relating  to  the  use  of  the  steady-rest,  I 
would  say  that  his  remarks  are  very  good  as  far  as  they  go. 
but  one  of  the  most  Important  suggestions  has  been  left 
out,  which  is  necessary  to  make  the  subject  more  complete. 
This  important  point  is  that  of  setting  the  steady-rest.  It 
seems  to  be  quite  common  among  machinists  simply  to  set 
the  steady-rest  by  screwing  down  the  jaws  upon  the  work 
until  they  have  what  they  think  is  a  running  fit  between  the 

work  and  the  jaws. 
This,  of  course,  Is  a 
very  poor  way,  espe- 
cially for  finished 
work,  and  would,  as 
Mr.  Voelcker  says, 
need  emery  cloth, 
with  the  cloth  side 
next  to  the  work,  in 
order  to  prevent  mar- 
ring the  finished  sur- 
face. Even  then, 
however,  there  is  a 
'■C>  liability  of  scratching 
the  work  if  it  has  to 
be  run  for  any  length 
of  time,  because  the 
steady-rest  is  set  too 
positive  to  allow  for 
e.xpansion  of  the 
metal  by  the  heat 
due  to  friction.  The  writer  has  always  found  that  the 
best  way  to  set  the  steadj'-rest  is  that  indicated  in  the  ac- 
companying illustration.  Referring  to  the  engraving,  the 
binding  screw  A  should  be  screwed  down  with  the  fingers. 
This  gives  the  workman  a  chance  to  adjust  the  tension  of  the 
jaws  on  the  work  every  few  minutes,  and  especially  when 
filing  the  work,  this  gives  very  good  results,  as  the  nut  can 
be  adjusted  according  to  the  expansion  of  the  work.  It  is 
admitted  that  emery  cloth  is  a  good  thing  to  use  in  most 
cases,  but  there  is  no  need  of  it  if  the  precaution  mentioned 
above  is  taken,  providing  the  jaws  have  ordinarily  smooth 
faces.  The  nuts  on  the  bolts  B.  C.  and  D,  for  adjusting  the 
jaws  themselves,  should  be  tightened  positively  with  a  wrench 
as  soon  as  the  work  has  been  set  central. 

New  Britain,  Conn.  J.  W.  Dickixso.\. 
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Setting  the  Steady-rest. 


DIE-HOLDERS  FOR  MARKING  MACHINE. 

In  the  manufacture  of  tools  requiring  a  great  many  dif- 
ferent marks  to  designate  the  different  parts,  the  cost  and 
up-keep  of  the  dies  is  no  small  item.  Having  this  in  view, 
the   idea   of   dies   or   type   to   lock   in   a   form   was  submitted 
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Fig.  2        JIacliineri/.XV. 
Figs.  1  and  2.    Two  Types  of  Die-holders  for  Marlcing  Machine. 

to  the  builders  of  a  marking  machine,  and  the  holder.  Fig.  1, 
with  three  sets  of  figures  and  an  alphabet,  were  made,  in  which 
the  type  A  (shown  also  in  detail),  were  held  in  place  by  a 
Fegment  B  which  was  fastened  by  screws  C.  This  holder 
was  not  a  success,  as  segment  B  would  break  at  D,  and,  there 
being  no  way  to  hold  the  point  from  side  play,  the  type  would 
work  loose.  To  overcome  this,  the  holder  shown  in  Fig.  2 
was  made,  in  which  type  A  and  insert  E  are  held  from  side 
play   in   the  groove   formed   by    milling   away   the   tongue   of 


the  center  piece,  as  shown  by  dotted  lines,  while  screw  H 
takes  up  end  play.  To  change  the  type  In  the  holder.  Fig.  1, 
It  was  necessary  to  remove  screws  C  and  take  off  B.  To 
change  In  the  other  holder,  screws  O  are  removed,  when  the 
side  can  be  taken  off  leaving  the  type  and  insert  free.  With 
this  holder  an  average  of  750  impressions,  of  from  2  to  2.5 
letters  and  figures  each,  are  made  daily  on  annealed  tool 
steel.  With  three  sets  of  figures  and  an  alphaliet,  the  range  is 
very  large,  and  can  be  increased  at  a  fraction  of  the  cost  of 
separate  dies  for  each  mark.  Our  range,  at  i)resent,  embraces 
over  200  different  marks. 

Muscatine,  Iowa.  F.  P.  Hebard. 


PIPE-BENDING  DEVICE. 

The  illustration  shows  a  pipe-bending  device  which  will 
be  of  value  to  anyone  wishing  to  bend  pipe  without  the  trouble 
of  filling  it  with  sand  or  other  materials.  The  mandrel  E 
is  held  on  base  K  by  the  steel  block  D.  Stop  collar  F  is  set 
and  pinned  on  the  mandrel  in  such  a  position  as  to  allow  the 
end  of  the  mandrel  to  project  slightly  past  the  center  line  of 
swivel  block  A,  which  is  pivoted  at  B.  and  rounded  out  for 
the  pipe.  The  backing  block  C.  which  also  fits  the  pipe,  is 
set  so  as  to  allow  the  pipe  to  slide  over  the  mandrel  E,  and 
keeps  it  from  buckling  while  it  is  being  drawn  off  the 
mandrel. 

The  pipe  is  shown  in  the  illustration  after  having  been 
bent  at  right  angles.  Before  making  the  bend,  the  swivel 
block  A  is  set  in  a  position  parallel  with  the  mandrel  E,  and 
the  end   of  the  pipe   is   then   placed   on   the   mandrel.     It   is 
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Pipe. bending  Device. 

held  to  the  swivel  block  by  means  of  a  sliding  block  G  which 
is  locked  by  the  eccentric  lock-lever  H.  After  making  th.; 
bend,  the  lock-pin  L  is  pulled  out,  after  which  the  block  G 
and  the  eccentric  lever  H  can  be  removed;  the  pipe  may  then 
be  pulled  off  the  end  of  the  mandi-el.  R.  H.  M 


STRADDLE  MILLING  FIXTURE. 

The  accompanying  engraving  shows  a  fixture  which  was  de- 
signed to  straddle  mill  the  casting  shown  in  the  upper  right- 
hand  corner.  It  was  required  that  the  piece  should  be  finished 
on  the  two  ends  A  and  B,  and  that  these  ends  should  be  ap- 
proximately square  with  the  side  C,  which  is  rough.  It  was 
important  that  the  top  surface  A  should  be  a  certain  distance 
from  the  side  E  of  the  cored  hole  F,  and  that  the  length  from 
A  to  B  should  be  kept  constant.  It  was  decided  to  use  a 
hand  miller  for  the  operation,  finishing  one  piece  at  a  time. 

The  fixture  consists  of  a  base  D  of  cast-iron,  planed  off  on 
the  bottom,  and  having  a  key  to  fit  the  slot  in  the  milling  ma- 
chine table  and  holes  in  the  ends  for  the  usual  holding  down 
bolts.  The  flat  side  of  the  work  rests  on  the  hardened  tool 
steel  plate  /,  and  the  side  C  is  pressed  against  the  jaw  T  by 
the  clamp  G,  thus  locating  the  work  square  with  the  cutter 
spindle.  The  work  is  held  down  by  the  action  of  the  beveled 
surfaces  of  the  jaw  T  and  the  clamp  O,  acting  on  the  upper 
round  corner  of  the  work.     The  clamp  is  pivoted  at  6  to  the 
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base  ot  the  fixture,  and  Is  operatetl  by  the  eccentric  h  through 
the  two  connoctlug  rods  //  which  are  attached  one  on  each 
side  of  the  clamp.  The  base  is  cut  away  lo  allow  clearance 
for  these  connecting  rods,  and  the  hardened  tool  steel  plate 
U  is  let  into  the  back  of  the  base  for  the  eccentric  lo  work 
against.  The  side  plates  V  are  fastened  to  the  sides  of  the 
base  to  keep  out  the  dirt.  A  coil  spring  forces  the  damp 
G  away  from  the  work  when  the  eccentric  is  released. 

To  keep  the  distance  between  E  and  A  of  the  work  con- 
stant, It  is  necessary  to  gage  from  the  surface  E,  and  the 
locating  piece  must  enter  the  hole  F,  which  is  less  than  7-16 
inch  square.  The  locating  piece  must  also  be  withdrawn  a 
sufficient  amount  alter  the  work  is  properly  located  and 
clamped,  in  order  to  clear  the  cutter.  The  edge  P  of  the  locat- 
ing piece  R,  which  is  pivoted  to  the  slide  L,  rests  against  the 


MUling  Fixture  of  Ingenious  Design. 

surface  E  of  the  work.  The  slide  L  is  dove-tailed  on  the  bot- 
tom to  fit  the  base  of  the  fixture.  One  end  of  the  lever  0  is 
pivoted  to  the  slide  at  X,  and  the  other  end  to  the  center  Y  of 
the  arm  8.  This  arm  S  Is  pivoted  at  one  end  Z  to  the  base  ot 
the  fixture,  and  has  a  small  knob  in  the  other  end  to  serve  as 
a  handle. 

The  plate  d  is  placed  over  the  slide  to  keep  out  the  dirt 
and  also  carries  the  stud  e  to  limit  the  movement  of  the  arm 
S.  A  small  coil  spring  K  keeps  the  end  M  of  the  locating 
piece  R  in  contact  with  the  lever  0. 

To  operate  the  locating  mechanism  which  is  illustrated 
in  the  position  in  which  it  is  just  at  the  time  the  work  is 
clamped,  the  arm  S  is  turned  90  degrees  to  the  left  In  the 
direction  of  the  arrow.  This  moves  the  end  of  the  lever  0. 
pivoted  at  Y,  to  the  left,  and  the  opposite  end  N  of  this  lever 
to  the  right.  By  the  action  of  the  coil  spring  K  on  the  locating 
piece  R.  the  end  M  follows  N  to  the  right,  and  the  opposite 
end  P  moves  to  the  left  away  from  surface  E  into  the  square 
opening  of  hole  F  of  the  work.  The  action  of  the  arm  in  mov- 
ing through  an  arc  of  90  degrees  also  pulls  back  the  slide, 
since  the  lever  0  is  pivoted  to  it.  When  the  arm  8  moves 
through  the  first  few  degrees,  the  slide  has  no  appreciable 
backward  movement,  while  the  lever  0  has  a  comparatively 
large  movement  at  the  end  N  to  the  right.  This  difference, 
caused  by  the  location  of  the  pivot  points  ot  the  moving  parts, 
is  such  that  the  end  P  of  the  locating  piece  is  first  moved  to 
the  left,  away  from  the  surface  E,  into  the  square  opening 
of  hole  F  of  the  work,  before  the  slide  starts  back.  The  latter 
part  of  the  movement  of  arm  8  pulls  back  the  slide  enough  so 
that  part  R  will  clear  the  cutters. 

In  locating  the  piece,  the  opposite  action,  of  course,  takes 
place;  the  first  part  of  the  movement  ot  the  arm  causes  the 
slide  to  advance,  and  the  last  few  degrees  movement  causes 
it  to  remain  practically  stationary,  while  the  end  P  of  the  lo- 
cating piece  R  is  moved  to  the  right.  With  the  locating  mech- 
anism withdrawn  and  the  clamp  O  loosened,  the  operation  is 
as  follows:     The  work  is  laid  on  the  plate  /  and  up  against 


the  Jaw  T  and  held  there  with  the  left  hand,  while  with  the 
right,  the  arm  iS  is  bwung  throufeh  an  arc  of  90  degrees  to  the 
position  In  the  engraving.  The  work  Is  then  moved  until 
the  surface  E  conies  in  contact  with  the  locating  piece,  and 
the  operator,  with  his  right  hand,  throws  the  eccentric  lever 
,/  downward  In  the  direction  of  the  arrow,  which  <auBes  the 
clamp  (r  to  grip  the  work  tightly,  thus  holding  It  down,  and 
holding  side  C  square  with  the  cutter.  The  arm  H  Is  swung 
In  the  direction  of  the  arrow,  pulling  the  locating  racchanlsni 
out  and  away  from  the  work.  The  table  is  fed  towards  the 
cutters  In   the  usual  manner. 

In  operation,  this  jig  proved  to  permit  very  rapid  manipula- 
tion, and  the  quality  of  the  work  was  all  that  could  be  desired. 

Obono. 

TRUCKS  FOR  MOVING  MACHINERY. 
The  engraving.  Fig.  1,  illustrates  one  of  the  most  con- 
venient trucks,  or  "dollys,"  as  the  shop  men  call  them,  for 
moving  all  kinds  of  shop  machinery,  that  I  have  seen.  There 
are  tew  machines,  such  as  are  usually  found  in  the  average 
machine  shop  or  factory,  that  cannot  be  mounted  on  these 
trucks  and  easily  moved  wherever  desired,  without  resorting 
to  the  old  method  of  rollers  and  a  crowbar  or  two — the  rollers 
in  most  cases  being  short  lengths  of  shafting,  or  even  steam 
pipe.  Even  w^hen  rollers  are  used,  the  machine  usually  has 
to  be  mounted  on  skids. 

With  these  trucks,  the  machine  is  jacked  up.  the  trucks  run 
under  and  bolted  fast  to  the  legs.     The  jacks  or  blocking  is 
then  removed,  and  two  or  three  men  push  the  outfit  wherever 
v.anted.  guiding  the  trucks  by  means  ot  short  iron  bars  placed 
in  the  holes  shown  at  A  in  the  line  engrav- 
ing Fig.  2.     The  body  of  the  truck  is  made 
of  five  pieces  of  oak,  29  inches  long  and  5 
inches  square,  securely  mortised  and  bolted 
together,   and   bound    on    the    outside    by    a 
band  of  iron  3/16   inch  thick  and  4   inches 
wide. 

The  four  rollers,  placed  as  shown,  are 
made  of  cast  iron,  and  are  6%  inches  long, 
5  inches  in  diameter,  and  revolve  on  a  piece 
of  li.i-inch  shafting  firmly  strapped  to  the  frame.  This 
arrangement  of  four  rollers  makes  turning  the  trucks  much 
easier  than  would  be  the  case  with  two  long  rollers.  It  also 
admits  of  a  much  more  rigid  frame. 

On  top  of  the  framework  is  mounted  an  arrangement  simi- 
lar to  the  "fifth  wheel"  of  a  wagon.  Firmly  fastened  to  the 
upper  half  of  the  wheel  is  a  piece  ot  heavy  channel  iron  about 
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Figs.  1  and  2     Truck  for  Moving  Machinery. 

4  inches  w-ide,  with  a  cliannel  2  inches  deep.  On  top  of  this, 
two  pieces  of  iron,  V-  inch  thick,  5  inches  wide,  and  10  inches 
long,  with  slots  in  them  G  inches  long,  are  riveted.  Blocks 
of  hardwood,  with  slots  to  correspond  to  those  in  the  plates, 
are  fitted  into  the  channel.  The  rivets,  running  through  these 
blocks,  prevent  the  bending  of  the  plates  where  the  slots 
weaken  them,  and  also  make  a  much  more  solid  job  with  little 
additional  weight.  The  slots  in  the  plates  allow  the  bolts, 
which  are  inserted  frcm  below,  to  be  adjusted  to  accommodate 
different  widths  of  legs.  The  wood  blocks  are  slotted  all  the 
way  out  on  the  inner  ends  so  that  the  bolts  may  be  taken 
entirely  out,  if  necessary.  Eth.vn  Viall. 
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SHOP  KINKS. 


A  DEPARTMENT  OF  PRACTICAL  IDEAS  FOR  THE  SHOP. 

ContrlbuUonn  of  kinks,  devlcoa  nod  methods  of  dolnfr  work  nro  solicited  for 

tills  column.     Write  on  one  side  of  the  paper  only  and 

send  sketches  when  necessary. 

A  DRILLING  KINK. 

We  had  a  number  of  pieces  similar  to  A  in  the  engraving 
below  to  machine  with  a  slot  having  a  round  bottom  or 
hole  B  through  the  entire  length.  No  milling  machine  was 
available  for  the  job  at  the  time.  The  slot  had  to  be  some- 
where near  central  with  the  hole,  and  this  is  tlie  way  we  did 
the  job.     The  block  was  first  planed  square  all  over,  then  a 


D 




slot  was  planed  out  to  the  proper  depth.  Piece  D  was  set  in 
the  slot  as  shown  to  form  a  square  hole  and  act  as  a  guide  for 
the  long  pilot  E  of  the  counter-bore.  The  four  sides  of  the 
square  hole,  one  of  which  was  formed  by  the  inserted  piece 
D,  guided  the  counter-bore  central  with  the  slot  and  at  the 
right  distance  from  the  bottom  of  block.  In  this  way  we  did 
a  very  satisfactory  job.  E.  S.  Wheeleb. 


LATCH  FOR  LIFTING  PLANER  TOOLS. 
Every  machinist  knows  that  when  planing  T-slots  the  tool 
has  to  be  blocked  or  else  lifted  on  the  return  stroke.  The 
former  process  is  hard  on  the  cutting  edge,  and  if  the  clapper 
be  a  heavy  one,  the  latter  is  tedious  for  the  planer  hand,  with 
the  ever-present  risk  of  a  momentary  lack  of  vigilance  on  his 
part  and  the  resultant  ruined  tool  or  work.     To  obviate  both 


blocking  and  lifting  the  tool,  I  made  some  latches,  as  shown 
in  the  engraving,  and  applied  them  to  the  slotting  tools.  They 
need  no  explanation,  and  can  be  used  wherever  the  work 
permits  the  tool  to  swing  clear  at  each  end.  For  a  case 
wnere  the  slight  rubbing  of  the  latch  on  the  return  stroke  is 
undesirable,  a  pad  of  fiber  is  put  on  -with  two  number  0 
screws.  Donald  A.  Hampson. 

Middletown,  N.  T. 


A  HANDY  SCREW  THREAD  GAGE. 
WTien  cutting  threads  on  screws  and  bolts,  whether  by 
threading  dies  or  in  a  lathe,  much  time  is  wasted  by  gaging 
the  threads  with  either  a  nut  or  a  ring  thread  gage  of  the 
ordinary  type.  In  the  case  of  a.  piece  held  between  lathe 
centers,  in  order  to  gage  the  thread  with  the  ring  gage,  it  is 
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necessary  to  remove  the  piece  from  between  the  centers.  The 
Dresdner  Bohrmaschinenfabrik  A.-G.,  Dresden,  Germany,  is 
making  a  gage  for  measuring  the  threads  of  screws,  which 
serves  the  same  purpose  as  a  ring  gage,  but  saves  the  user 
considerable    time.     This    gage    is    shown    above.     The    end 


marked  A  fits  over  the  threads,  and  the  end  marked  C  is 
supposed  not  to  pass  over  the  threaded  screw,  when  threaded 
to  the  right  size.  Thus,  not  only  can  the  size  of  the  threads 
be  tried,  but  at  the  same  time  the  gage  acts  as  a  limit  gage. 

OSKAR    KYLIN. 


TURNING  AN  ECCENTRIC. 
The  job   shown    at   A    below,    is   one   which    I    have   to   do 
quite  often,  and  the  following  is  the  best  way  I   have  found 
of  doing  it.     First  I  made  a  split  collar  B,  the  outside  diam- 
eter of  which  was  turiud   to  fit  a  collet  chuck.     In   making 
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the  eccentric,  a  piece  of  steel  %  inch  larger  than  the  finished 
size  is  used.  This  is  chucked  in  a  three-jawed  chuck  with 
about  %  inch  throw,  and  the  end  o  turned  to  finished  size. 
The  side  6  is  then  faced,  and  the  piece  is  cut  off,  allowing 
enough  to  finish  the  face  c.  The  piece  A  is  then  inserted  into 
the  hole  in  the  collar  B,  which  is  held  in  the  collet  chuck,  and 
the  surfaces  d  and  c  finished.  Original. 


ONE  WAY  OF  DOING  A  DIFFICULT  JOB. 

A  rush  order  came  to  our  department  for  a  dozen  shafts 
such  as  shown  in  the  illustration.  The  immediate  hurry,  com- 
bined with  the  doubt  that  the  order  would  ever  be  duplicated, 
made  it  imperative  that  seme  method  should  be  devised  to 
make  them  right  away,  regardless  of  whether  or  not  a  little 
more  time  and  thought  would  enable  us  to  do  the  work  in  a 
way  more  satisfactory  in  the  long  run.  The  additional  tools 
we  had  to  make  cost  so  little  and  worked  so  well,  that  I  think 
a  description  of  how  we  finished  the  shafts  will  prove  of 
interest  to  the  readers  of  Machinery. 

The  shafts  A,  which  were  S%  inches  over  all,  were  first  laid 
out  with  care,  with  two  of  the  crank-pins  B  directly  opposite 
the  third  one.  The  larger  part  of  the  shaft  was  finished  to 
15/16-inch  diameter,  and  the  crank-pins  B  turned  to  5/16-inch 
diameter.  The  latter  were  first  roughed  out  as  much  as  they 
would  stand  without  supports,  and  then  the  shafts  were  all  fin- 
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ished  to  size.  Here  is  where  cur  special  tools  came  in.  These 
consisted  of  four  tool-steel  bushings  nicely  reamed  to  fit  the 
shafts,  and,  in  addition,  three  plugs  of  i,o-lnch  round  stock, 
two  of  which  were  %  inch,  and  one,  i,o  inch  long.  The  three 
smaller  bushings  C  were  heated  to  a  dull  red  and  dipped  in 
oil  to  prevent  them  from  stretching  when  in  use.  The  crank- 
pin  on  the  left  was  first  turned  to  size,  then  a  plug  D  was 
squeezed  in,  and  a  collar,  which  was  a  nice  snug  fit,  forced 
on.  The  relation  the  collar  and  plug  have  as  a  support  for 
the  shaft  while  the  next  crank-pin  is  being  turned  can  now 
be  readily  seen.  In  this  manner  the  three  pins  were  finished, 
each  time  a  collar  and  stud  being  added.  When  they  were  all 
turned,  cne  large  collar  took  the  place  of  the  three  smaller 
ones,  the  plugs  D  still  remaining.  Then  the  part  A.  and  the 
two  ends,  were  turned.  The  shafts,  when  examined,  were  found 
to  be  true,  besides  being  finished  in  good  time  considering  the 
nature  of  the  turning.  Pkdho. 


September,  1908.  MACHINEHY 

SHOP  RECEIPTS  AND  FORMULAS. 


A  DEPARTMENT  FOB  USEFUL  MIXTURES. 
ThlB  page  is  Intended  to  be  used  only  for  the  publication  of  Buch  ahop  re- 
ceipts as  the  contributors  know  Prom  experience  to  be  practicable.  Receipts 
are  soltclled  on  the  condmon  that  the  contributors  personally  know  that  they 
are  reliable  The  (hot  that  a  receipt  Is  old  and  supposedly  well-known  does  not 
bar  It,  provided  It  has  not  already  appeared  here. 

411-    SOLDERING  KINK. 
When   soldering,  and   no   acid   is  handy,   a  common  tallow 
candle  will  answer  the  purpose.  John  13.  Si'khby. 

Aurora,  111. 


412.    CHALK  PREPARATION  FOR  TRACINGS. 

.Mix  thoroughly  one  pound  of  pulverized  chall<  with  one- 
quarter  pound  of  borax.  Rub  some  of  this  mixture  into  a 
chamois  slun,  and  rub  the  tracing  carefully  with  this.  This 
preparation  is  superior  to  pure  chalk.  Rex  McKee. 

.Toliet,  111. 


413.    MARKING  FLUID  FOR  BLUE-PRINTS. 

The  following  receipt  for  marking  fluid  for  blue-prints  lias 
given  me  satisfaction.  The  fluid  is  composed  of  potassium 
oxalate,  1  ounce;  gum  arable,  1  dram  (60  grains);  water,  6 
ounces;  cobalt-blue  to  color. 

Staten  Island.  N.  Y.  William  H.  David. 


414.  CEMENT  FOR  ARC  LAMP  CARBONS. 
The  short  ends  of  old  arc  lamp  carbons  may  be  cemented 
together  to  form  rods  which  burn  quite  well,  and  are  no 
more  brittle  than  ordinary  carbons.  The  cement  required  is 
made  by  mixing  potassium  silicate  and  carbon  dust  to  a 
consistency  of  a  thick  paste.  The  ends  of  the  short  carbon 
pieces  are  faced  off  square,  and,  after  application  of  the  paste, 
are  pressed  together  by  Ijand.  O.  G. 


415.  USEFUL  SALVE. 
While  a  great  many  shops  now  have  facilities  for  attending 
to  shop  accidents,  the  necessity  is  often  felt  by  the  mechanic 
working  in  a  small  shop,  or  outside,  for  a  useful  salve  to  be 
applied  to  wounds  in  case  of  accident.  The  writer  has  made 
the  following  salve  himself,  has  used  it,  and  knows  that  it  is 
far  in  advance  of  most  articles  for  sale  in  drug  stores  at  ten 
times  the  price.  The  ingredients  are  as  follows:  Two  parts 
of  swallow  oil,  five  parts  of  petrol  wax,  two  parts  eucalyptus, 
and  two  parts  of  beeswax.  Aeden. 


416.  TO  REMOVE  RUST  FROM  SMALL  STEEL  PARTS. 
Rust  may  be  removed  from  small  steel  parts  such  as  screws, 
nuts,  pins,  etc.,  when  they  are  not  badly  pitted,  by  dipping 
them  into  a  dilute  solution  of  sulphuric  acid.  To  prepare 
the  acid  bath,  pour  the  acid  little  by  little  into  a  bowl  partly 
filled  with  water.  After  each  addition  of  acid,  try  one  of  the 
rusted  parts,  and  continue  trying  until  the  proper  strength 
is  obtained  to  eat  the  rust  off  clean.  Better  results  will  be 
obtained  in  this  manner  than  by  working  to  a  set  formula. 
Let  the  parts  remain  in  the  acid  bath  until  cleaned  of  rust, 
then  remove  and  wash  in  soda  water,  and  then  in  benzine. 
Finally  dry  the  parts  and  brighten  in  sawdust. 

S.  W.  Gkeen. 


417.    PREVENTING  SERIOUS  RESULTS  FROM  INJURIES 
FROM  BUSTED  OBJECTS. 

Everyone  knows  how  a  small  wound  caused  by  rusty 
pieces  of  metal  oftentimes  develops  blood  poison,  or  lock- 
jaw- The  following  old-fashioned  but  infallible  "first  aid  to 
the  injured"  may  therefore  be  of  value  to  remember.  Ordi- 
nary brown  sugar  is  heated  on  the  surface  sufficiently  hot  to 
produce  a  smoke,  and  the  wound  is  held  in  this  smoke  for 
several  minutes.  No  serious  results  will  follow  after  this 
treatment,  and  all  soreness  will  be  taken  out  of  the  wound 
even  though  the  application  takes  place  some  time  after  the 
accident.  The  smoke  given  off  by  burning  woolen  rags  is 
equally  effective,  and,  as  they  are  more  often  available,  par- 
ticularly to  a  man  "off  on  a  job,"  to  keep  this  simple  remedy 
in  mind  may  be  well  worth  while.  Doxald  A.  Hampson. 

Middletown,  N.  Y. 


418.  WHITE  LEAD  AND  TALLOW  OF  EVEN  CONSISTENCY 
AT  ALL  TEMPERATURES. 
In  order  to  keep  white  lead  and  tallow  soft  in  winter  and 
Bummer  alike,  bo  that  It  can  be  applied  with  a  brush  to 
finislied  piirtB  of  machinery  before  shipping  them,  and  for 
use  in  niting  keys,  etc.,  prepare  a  mixture  composed  of  five 
pounds  of  wliite  lead  and  fifteen  pounds  of  tallow.  Heat  this 
in  a  suitable  receptacle,  and  stir  until  the  ingredients  are 
thoroughly  mixed.  Then  remove  the  mixture  to  a  cool  place, 
and  add  two  quarts  of  linseed  oil.  continuing  to  stir  the  com 
position  until  it  becomes  cold,  as  otherwise  the  white  lead 
will  settle  to  the  bottom.  This  mixture  will  always  remain 
of  the  same  consistency  at  all  temperatures.  R    S.  F. 


419.  ZINC  PAINT  FOB  OIL  WELLS. 
Persons  having  occasion  to  paint  oil  wells  of  bearings,  or 
any  surface  coming  in  contact  with  either  hot  or  cold  oil.  will 
find  a  zinc  paint  consisting  of  25  pounds  oxide  of  zinc,  3  gal- 
lons gloss  oil.  and  1  quart  linseed  oil,  cut  with  turpentine, 
and  bleached  with  ultramarine  blue,  to  be  one  of  the  best 
coverings  ever  made.  The  surface  to  be  covered  should  be 
absolutely  free  of  all  greasy  or  oily  substances;  if  proper 
care  is  taken,  the  paint  will  not  crack  and  will  retain  its  pure 
white  appearance  indefinitely.  The  paint  can  be  blown  into 
water  jackets  of  bearings,  filling  the  sand  holes,  and  as  it 
dries  rapidly,  will  be  found  excellent  for  the  purpose. 

Electro. 


420-    BROWN-PRINTS- 

The  following  solution  will  change  the  color  of  blue-print 
paper  to  a  dark  brown:  Borax,  2%  ounces;  hot  water.  38 
ounces.  When  cool,  add  sulphuric  acid  in  small  quantities 
until  blue  litmus  paper  turns  slightly  red,  then  add  a  few 
drops  of  ammonia  until  the  alkaline  reaction  appears,  and 
red  litmus  paper  turns  blue.  Then  add  to  the  solution  1.54 
grains  of  red  crude  gum  catechu.  Allow  this  to  dissolve,  with 
occasional  stirring.  The  solution  will  keep  indefinitely. 
After  the  print  has  been  washed  in  the  usual  way,  immerse 
it  in  the  above  bath  for  a  period  of  a  minute  or  so  longer 
than  necessary  to  obtain  the  desired  tone.  An  olive  brown  or 
a  dark  brown  is  the  result.  John  B.  Spebry. 

Aurora,  111.  

421.    BLACK  FINISH  FOR  STEEL. 

The  pieces  to  be  blackened  should  first  be  polished  with 
No.  120  emery  cloth.  After  polishing,  the  surfaces  should  be 
cleaned  carefully,  and  then  the  work  placed  over  the  fire  and 
drawn  evenly  to  a  second  blue.  Then,  the  work  is  dipped  in 
lard  or  sperm  oil,  from  which  it  is  immediately  removed,  and 
all  loose  oil  shaken  off.  This  prevents  the  forming  of  blisters. 
An  old  piece  of  rubber,  for  instance  a  piece  of  old  garden 
hose,  is  then  placed  on  the  fire,  and  as  it  burns,  the  work  is 
held  over  the  flame  and  smoke  that  comes  from  the  rubber, 
until  it  is  covered  with  a  thick  coat  of  black  soot.  The  work 
is  then  removed  from  the  fire,  and  permitted  to  cool  off 
slowly.     When   cool,   it   is   rubbed  with   an   oiled   cloth.     All 


this  must  be  done  in  one  heat. 
Tarrvtown,  N.  Y. 


E.  W.  Norton. 


422.    TO  SAVE  BURNED  OB  OVER-EXPOSED  BLUE-PRINTS. 

Blue-prints  that  have  become  burned  or  over-exposed,  may 
be  saved  by  the  use  of  the  following  formula:  Make  a  satur- 
ated solution  of  bichromate  of  potash,  and  keep  a  supply  on 
hand  in  the  blue-print  room.  If  a  print  becomes  over-exposed, 
wash  it  in  the  usual  manner  in  a  tank  or  tray  of  water,  after 
which  place  it  in  another  tray  which  should  contain  a  mix- 
ture of  two  parts  water  to  one  part  of  the  saturated  solution 
of  bichromate  of  potash.  Allow  the  print  to  remain  in  the 
tray  containing  the  solution  until  it  shows  a  deep  blue  color 
and  the  white  lines  are  clearly  defined  (which  requires  but 
a  few  seconds),  after  which  the  print  should  be  thoroughly 
washed  and  rinsed  in  clear  water.  The  proportion  of  the 
bichromate  of  potash  may  be  increased  or  diminished  as  the 
occasion  requires.  This  solution  also  acts  equally  as  well 
when  applied  to  white-prints  made  from  vandyke  negatives. 
Prints,  as  well  as  expense^and  time,  may  be  saved  by  the  use 
of  the  above  solution.  -.  C.  Hassett. 

Meadville,   Pa. 
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HOW  AND  WHY. 


A  DEPARTMENT   INTENDED   TO  CONTAIN   CORRECT   AN- 
SWERS TO  PRACTICAL  QUESTIONS  OP 
GENERAL  INTEREST. 

Olve  aU  details  nnd  nntno  and  nddrcsa.    Tho  Inttor  aro  for  our  own  convontence 
aud  will  not  bo  published. 

TESTS  ON  CAST  IRON  CYLINDERS. 

J.  A.  J. — In  toslins  east  Iron  cylinders  used  for  dryer  rolls 
on  paper  machines  48  inches  diameter,  120  inches  long  with 
(he  heads  secured  by  cap-screws,  which  is  the  most  severe 
test,  100  jioiinds  per  square  inch  steam  pressure  or  100  jioiinds 
cold  water  pressure?  2.  Is  there  any  difference  in  the  sizes  of 
the  molecules  of  steam  and  water? 

A. — 1.  Theoretically  the  stresses  imposed  by  100  pounds 
steam  pressure  and  100  pounds  water  pressure  are  the  same, 
but  for  the  purpose  of  a  test  to  determine  the  tightness  of 
the  joints,  water  pressure  is  to  be  preferred.  Small  leaks  are 
easily  discernible  with  water  that  would  escape  detection  with 
steam.  Moreover,  small  steam  leaks  soon  "take  up."  in  the 
parlance  of  steam  fitters,  whereas  small  water  leaks  close  very 
slowly,  the  sealing  depending  on  the  rusting  of  the  metal. 
Compressed  air  is  more  searching  than  either  water  or  steam; 
it  will  escape  through  a  very  minute  aperture,  and  the  leaks 
have  no  tendency  to  seal  themselves.  Water  pressure  obtained 
with  a  pump  is  more  severe  on  the  structure  of  cast  iron  than 
steam  pressure  because  of  the  water  hammer  due  to  the 
pump  action.  2.  The  chemical  combination  H,0  exists  in 
three  forms,  i.  c,  ice,  water,  and  steam,  and  it  is  supposed  that 
the  size  of  the  molecule  is  unchanged  in  all  three  states. 


MILLING  SPIRALS-INVOLUTE  SYSTEM  OF  GEARING. 

J.  G.  I. — 1.  What  1^  the  method  of  figuring  the  angle  to 
which  to  set  a  universal  milling  machine  table  for  cutting  a 
given  spiral?  2.  Is  not  the  involute  system  for  standard  cut 
gears  exclusively  used? 

A. — -1.  To  calculate  the  angle  of  the  spiral  to  be  milled  on 
a  cylinder,  the  lead  of  the  spiral  and  diameter  must  be  known. 
Then  the  formula  is: 

D  X  IT 

Tangent  a.  = 

lead 
in  which  o  =:  angle  of  the  tocth  with  the  axis  of  the  gear, 
7r=  3.1416, 

D=:  diameter  of  piece. 
For  example:     What  is  the  angle  of  a  spiral  with  its  axis 
that  makes  one  turn   in  27.22  inches,  the  diameter  being  3^4 
inches? 

3V.  X  3.1416 

Tangent  a  = =0.40403, 

27.22 
tne  tangent  of  22  degrees. 

2.  The  involute  tooth  is  the  form  most  used  in  the  United 
States  for  cut  gearing,  but  it  is  by  no  means  exclusive.  Cast 
gearing  is  generally  made  with  cycloidal  teeth,  and  some 
users  of  cut  bevel  gears  prefer  the  cycloidal  to  the  involute 
system. 


TO  DRILL  SMALL  DEEP  HOLES-SAND-BLAST 
FINISH  ON  TOOLS. 

V.  A.  W. — 1.  How  are  oil  holes  drilled  in  the  so-called  oil 
twist  drills  used  for  deep  hole  drilling?  The  holes  in  the 
samples  before  me  are  only  about  5/32  inch  in  diameter  and 
about  8  inches  deep.  They  follow  the  twist  of  the  flute.  2. 
How  is  the  beautiful  gray  color  produced  on  drills  and  milling 
cutters  that  is  characteristic  of  the  product  of  some  small 
tool  manufacturers?  ' 

A. — 1.  The  holes  are  drilled  before  the  drill  is  twisted,  the 
blanks  being  rough-fluted,  the  drill  twisted,  and  then  finished 
in  the  usual  manner.  The  drilling  of  the  oil  holes  is  done 
progressively  by  small  twist  drills,  arranged  in  order  of  length, 
each  drill  deepening  the  hole  made  by  its  predecessor  only  % 
or  %  inch.  The  hole  is  begun  with  a  short,  stiff  drill  which 
starts  the  hole  perfectly  straight  and  true,  and  the  following 
drills  are  guided  by  the  section  of  the  hole  first  drilled.  This 
practice  avoids  the  use  of  a  long  slender  drill  to  drill  the 
first  part  of  the  hole,  and  enables  the  drilling  to  be  done  much 
faster  than  would  be  possible  otherwise.  For  a  description  of 
this  practice  in  drilling  small  deep  holes  in  pneumatic  ham- 
mer barrels,  see  Maciiixert,  December,  1902,  page  231,  engi- 
neering edition.     2.  The  beautiful  gray  color  noted  on  twist 


drills,  milling  cutters,  etc.,  is  doubtless  produced  by  the  sand- 
blast process  used  by  some  makers  to  remove  the  burned  oil 
and  oxide  resulting  from  the  hardening  process.  It  is  merely 
incidental  to  this  method  of  clciining,  but  because  of  the  beau- 
tiful, frosted  surface  it  hns  a  merit  of  its  own.  We  believe 
that  the  same  result  is  also  obtained  by  electrolysis,  the  tools 
being  suspended  In  an  electric  bath.  The  passage  of  the  elec- 
tric current  removes  the  oxide  and  leaves  the  surface  in  much 
the  same  condition  as  that  produced  by  the  sand-blast  process. 


CONSTRUCTION  OF  A  MAGNETIC  CHUCK. 

C.  M.  W. — Please  give  me  instructions  for  making  a  mag- 
netic chuck  to  hold  pieces  of  "i  X  Vi  X  4-inch  hardened 
steel  for  grinding,  etc.  I  wish  to  use  the  chuck  on  an  incan- 
descent lighting  circuit,  and  desire  to  know  the  size  of  wire 
and  the  quantity  required  for  winding  the  magnet. 

Answered  by  William  Baxter,  Jr..  Jersey  City,  N.  J. 

It  would  not  be  possible  to  give  all  the  information  you  de- 
sire without  writing  an  answer  that  would  fill  a  book.  Wrt 
ran  say,  however,  that  if  the  magnet  M  is  made  of  cast-iron 
or  wrought-iron  and  wound  with  wire  up  to  the  lines  B,  it 
will  hold  the  steel  piece  A  if  a  direct  current  is  passed 
through  the  wire.  The  force  with  which  A  would  be  held 
against  the  poles  PP'  would  depend  upon  the  kind  of  metal, 
the  number  of  ampere  turns  of  magnetizing  current  flowing 
around  M,  the  distance  between  the  ends  of  P  and  P'.  their 
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shape,  and  the  general  conformation  of  the  whole  structure. 
The  ampere  turns  are  obtained  by  multiplying  the  number 
of  turns  of  wire  in  the  magnetizing  coil,  by  the  current 
strength  in  amperes.  The  force  with  which  the  poles  P  P' 
will  hold  the  bar  A   is  determined  by  the  aid  of  the  simple 

formula: 

AB-- 

F  = — , 

72,000,000 

in  which  F  is  the  tractive  force  in  pounds,  A  is  the  area  of 
contact  between  bar  A  and  the  poles  PP'  in  square  inches, 
and  B  is  the  magnetic  density  in  lines  of  force  per  square 
inch  passing  through  the  surface  of  contact.  To  find  the  force 
with  which  A  is  held,  all  that  is  necessary  is  to  know  the 
magnetic  density  B.  The  way  in  which  this  is  found  we  can- 
not give  briefly,  but  you  can  find  it  in  any  good  book  on  elec- 
trical engineering.  If  M  is  made  of  wrought  iron,  the  pull 
will  be  about  three  times  as  great  as  with  cast  iron,  other 
things  remaining  equal.  If  the  ends  of  PP'  are  shaped  as  in- 
dicated by  the  dotted  lines  C.  the  pull  will  be  further  in- 
creased. You  could  wind  the  coil  with  No.  20  B.  &  S.  gage 
magnet  wire,  and  connect  it  in  series  with  four  or  five  16-can- 
dle  lamps;  that  is,  connect  so  that  the  current  passes  through 
the  lamps  and  then  through  the  coil.  If  the  wire  does  not 
get  dangerously  hot,  and  the  magnet  is  not  strong  enough, 
connect  more  lamps  in  the  group,  putting  the  second  lot  of 
lamps  in  parallel  with  the  others. 


NEW   MACHINERY   AND   TOOLS. 


A   MONTHLY   RECORD   OF   APPLIANCES   FOR   THE   MACHINE   SHOP. 


A  LINE  OF  ATTACHMENTS  FOR  THE  LEBLOND 
MILLING  MACHINES. 

The  1{.  K.  LeBloml  Maehine  Tool  Co.,  4Gii!i  ICastern  Avenue, 
Ciiii  iiiiiati.  Oliio,  builds  a  line  of  milling  machines  which  is 
well  known  to  the  readers  of  Maciii.nkuy.  To  extend  the  use- 
fulness of  these  milling  machines  over  as  wide  a  range  of 
work  as  possible,  the  builders  have  designed  a  very  complete 
and  ingenious  line  of  attachments.  We  show  herewith  half- 
tones and  Hue  drawings  of  these  various  attachments,  to- 
gether with  numerous  illustrations  showing  their  application 
to  general  shop  work. 

Worm  and  Spur  Gear  Hobbing-  Attachment. 

The  device  shown  in  Figs.  1,  2  and  3  is  designed  particu- 
larly for  the  hobbing  of  worm-gears,  but,  as  will  be  explained 
later,  can  be  used  for  spur  gears  as  well. 


Fig.  1. 


Hobbing  Attachment  for  the  LeBlond  Milling  Machine  Cutting 
a  Large  "Worm-wheel. 


The  head-  and  foot-stocks  of  this  arrangement  are  those  of 
the  builder's  standard  plain  dividing  head,  the  attachment 
itself  consisting  of  means  for  connecting  (through  the  index 
worm  or  directly  as  required)  the  spindle  of  this  dividing 
head  by  change  gears  with  the  spindle  of  the  machine,  in 
such  a  way  as  to  give  the  required  ratio  of  rotation  between 
the  hob  and  the  wheel.     This  connection  is  made  through  a 


Pig.  2. 


Cutting  a  Small  Worm. wheel  with  the  Change  Gearing  Directly 
Connected  to  the  Work  Spindle. 


flexible  transmission  system  consisting  of  bevel  gear  joints 
and  a  splined  shaft,  which  permits  absolute  freedom  of  ad- 
justment between  the  index  head  and  the  spindle.  On  the 
threaded  nose  of  the  latter  is  screwed  a  spur  gear,  meshing 
with  a  corresponding  gear  on  a  short  spindle,  supported  by  a 
bracket  clamped  to  the  over-hanging  arm  of  the  machine.    This 


shcrl  spindle  carries  a  bevel  gear  meshing  with  a  mate  keyed 
to  a  short  vertical  shaft  from  which  the  splined  shaft  la 
driven,  through  another  pair  of  bevels.  The  connections  from 
these  through  to  the  back  side  of  the  head  can  be  readily  fol- 
lowed by  comparing  Figs.  1  and  2,  where  the  machine  Is 
shown  in  two  different  adjustments,  to  each  of  which,  as  will 
be  seen,  the  arrangement  readily  adapts  itself. 


Fig.  3.    Bobbing  a  Spur  Gear  with  the  Hobbing  Attachment  on  a 
Universal  MiUing  Machine. 

The  quadrant  carrying  the  change  gears  for  obtaining  the 
desired  ratio  between  the  cutter  and  work  spindles  is  best 
seen  in  Fig  3.  The  driving  connections  are  so  arranged  that 
the  driving  shaft  from  the  change  gears  can  be  connected 
either  directly  to  the  spindle  for  cutting  wheels  of  few  teeth, 
or  through  the  indexing  worm  and  worm-wheel  for  large  num- 
bers of  teeth.  In  Fig.  1  the  attachment  is  set  up  for  hobbing 
a  worm-wheel  having  many  teeth,  so  the  connection  is  made 


Fig.  4.    Universal  Spiral  Gear  Cutting  Attachment. 

through  the  index  worm  of  the  dividing  head.  In  Fig.  2,  on 
tha  contrary,  a  worm-wheel  of  tew  teeth  and  for  a  multiple 
threaded  worm  is  being  hobbed,  so  the  ratio  of  rotation  is  too 
high  to  be  conveniently  transmitted  to  the  worm  gearing. 
Under, these  conditions  the  change  gearing  is  attached  di- 
rectly to  the  work  spindle. 

The  advantages  of  the  positive  method  of  hobbing  worm- 
wheels  are  well  known.  The  positive  connection  between  the 
wheel  and  the  hob  makes  unnecessary  the  preliminary  gash- 
ing of  the  former,  and  so  materially  reduces  the  time  and 
cost  cf  doing  the  work.  In  some  cases  it  may  be  done  in  from 
one-fourth  to  one-fifth  of  the  time  required  for  the  method 
which  combines  gashing  and  hobbing  on  a  freely  running 
work  spindle.     A  very  fine  feed  Is  provided,  and  the  work  can 
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be  fed  into  the  hob  automat ically  and  tripped  when  the  teeth 
have  been  cut  to  the  proper  depth. 

The  worm-wheel  shown  in  Fig.  1  has  120  teeth,  0.390  inch 
circular  pitch,  and  is  a  trifle  over  15  inches  in  diameter.  The 
coarse  pitch  worm-wheel  in  Fig.  2  has  26  teeth.  6  pitch,  quad- 
ruple thread,  and  Is  2  %  inches  diameter.  This  gives  a  ratio 
of  6%  to  1,  requiring  the  change  gearing  to  be  connected  dl- 


blank,  as  is  required  by  the  usual  method  of  performing  this 
work  on  the  milling  machine  or  automatic  gear-cutter. 

A  set  of  compound  gears  is  furnished  for  reducing  the  feed 
in  the  ratio  of  about  20  to  1.  The  reason  for  requiring  this 
very  fine  feed  is  that  the  advance  of  the  cutter  per  revolution 
should  be  In  proportion  to  the  number  of  teeth  of  the  gear. 
For  instance,  in  cult  ins  a  spur  gear  with  GO  teeth,  if  we  wish 
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Flgr.  S.    DetaUs  of  Construction  of 

rect  to  the  spindle,  as  explained.    The  gears  are  hobbed  com- 
plete in  12  minutes  apiece,  with  power  feed. 

Perhaps  the  most  interesting  use  of  this  attachment  is  for 
the  cutting  of  spur  gears  by  the  bobbing  process.  This  pro- 
cess has  been  previously  described  in  Machixert,*  and  the 
principle  of  its  operation  fully  explained.  It  requires  simply 
that  a  suitably  shaped  hob  be  rotated  in  the  proper  ratio  with 
a  spur  gear  blank,  and  fed  through  it  at  a  suitable  speed, 
the  hob  being  set  to  cut  teeth  to  the  correct  depth.  The  hob 
must  also  be  set  at  the  helix  angle  of  its  thread,  as  measured 
on  the   pitch   line,   if  it  is   to  give   the  proper   shape  to  the 
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the  Spiral  Gear  Cutting  Attachment. 

to  feed  the  work  past  the  cutter  at  0.060  inch  per  revolution 
of  the  work,  it  will  be  necessary  to  set  the  feed  to  equal  1/60 
of  this  amount  or  0.001  inch,  per  revolution  of  the  cutter. 

The  spur  gear  being  hobbed  in  Fig.  3  is  8  pitch  102  teeth. 
The  capacity  of  the  device  is  for  work  up  to  16  inches  in 
diameter,  the  spur  gears  and  worm-gears  alike. 

Universal  Spiral  Gear  Cutting-  Attachment. 

There  are  tw-o  noticeable  points  of  difference  between  the 
universal  spiral  gear  cutting  attachment  shown  in  Fig.  4,  and 
most  other  attachments  which  have  been  built  for  the  same 
purpose.  One  of  these  differences  is  the  fact  that  in  this  case 
the  cutter  is  mounted  so  that  it  can  be  centered  on  the  ver- 
tical axis  about  which  the  angular  adjustment  is  effected. 
This  being  the  case,  the  work  may  be  centered  with  the  cut- 
ter, which  is  then  swiveled  to  any  angle  desired  throughout 
the  whole  360  degrees,  without  requiring  recentering.  The 
other  feature  of  the  construction,  plainly  evident  In  Fig.  4,  is 
the  manner  in  which  the  supporting  head  of  the  device  has 


Fig.  6.     Cutting  a  Spiral  Gear  of  Large  Diameter  and  Large  Lead., 

teeth  of  the  gear.  It  will  be  seen  that  this  attachment,  as 
described  and  shown  in  Figs.  1  and  2,  furnishes  the  required 
movements  and  adjustments,  except  for  the  setting  of  the  hob 
at  the  helix  angle.  To  accomplish  this,  it  is  only  necessary 
to  use  the  device  on  a  universal  machine,  as  shown  in  Fig. 
3,  bringing  the  table  around  so  that  the  work  and  the  hob 
are  in  the  proper  angular  relation  to  each  other.  Under  these 
circumstances,  with  the  hob  set  at  the  proper  depth  and  the 
proper  change  gears  mounted  in  place,  the  hob  may  be  started 
at  one  edge  and  fed  through,  finishing  the  work  complete  at 
one  passage.  This  method  of  cutting  spur  gears  has  the  well- 
known  advantages  of  cutting  all  numbers  of  teeth  for  a  given 
pitch  with  a  single  hob,  and  of  giving  a  large  output,  owing 
to  the  fact  that  the  cutting  action  is  continuous,  and  does 
not  require  the  return  of  the  cutter  and  the  indexing  of  the 


•  .See  article  entitled  Gear-Cutting  Machinery,  March,  1908,  issue  of 
Machiseet. 


Fig.  7.     Cutting  B  Spiral  of  Short  Lead  on  the  Plain  Milling  Machine,  an  Opera- 
tion Impossible  on  the  Universal  Machine  without  Special  Attachments. 

been  off-set  vertically,  so  as  to  raise  the  cutter  nearer  the 
center  line  of  the  spindle,  and  thus  increase  the  maximum 
vertical  distance  obtainable  between  the  top  of  the  table  and 
the  bottom  of  the  cutter.  If  it  were  not  for  this  offset  and  for 
the  change  in  the  method  of  driving  required  by  it,  the 
capacity  of  the  machine  under  the  cutter  for  work  mounted 
en  the  table  or  on  centers,  would  be  materially  reduced. 
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The  mechanism  of  this  device  Is  best  understood  by  refer- 
ence to  Fig.  5.  The  body  A  of  the  device  Is  clamped,  through 
collar  B,  to  the  front  of  the  column  at  the  end,  and  Is  pro- 
vided at  the  other,  or  outer  end,  with  a  bearing  entering  the 
hole  in  the  outer  support  for  the  arbor  (see  Fig.  4).  The  at- 
tachment thus  does  not  have  to  depend  entirely  on  Its  own 
rigidity  in  supporting  the  cutter,  but  has  the  additional  stiff- 
ness of  the  over-hanging  arm  to  depend  on.    To  A  is  ilaniped 


Fig.  8.    The  Universal  Milliner  Attachment  cutting  an  Inclined  Slot. 

the  swivel  base  C,  by  means  of  bolts  D  entering  a  circular  T- 
slot  in  its  outer  face.  This  arrangement  provides  for  the  ad- 
justment of  C  to  any  angle  throughout  a  full  circle  about  the 
vertical  axis  xx.  It  is  centered  on  its  seat  in  A  by  means  of 
the  inter^l  shoulder  shown.  The  exterior  surface,  as  seen 
at  the  right,  is  graduated  in  degrees  to  indicate  the  setting 
obtained.  Dovetailed  to  C  on  horizontal  guides  is  the  spindle 
head  E.  The  adjustment  along  the  slide  is  effected  by  shoul- 
der screw  F.  seated  in  C.  and  nut  G,  clamped  to  E.  This 
adjustment  provides  for  the  centering  of  the  cutter  on  xx,  the 
axis  of  angular  adjustment. 

The  main  bearing  of  the  spindle  H  is  tapered  %  inch  to  the 
foot,  and  runs  in  a  bronze  bearing  J,  fast  in  head  E.  An  out- 
board bearing  K  is  also  provided.  This  is  tapered  and  is 
drawn  by  the  nut  shown  into  a  taper  seat  in  the  removable 


The  drive  Is  taken  from  the  main  spindle  of  the  machine 
through  a  pinion  R,  keyed  to  a  taper  shank  /?,  driven  into  the 
spindle  hole.  This  meshes  with  a  gear  T,  which  has  a  shaft 
integral  with  It  journaled  In  casting  A,  and  carrying  keyed  to 
It  at  Its  outer  extremity  bevel  pinion  U.  This  pinion  meshes 
with  bevel  gear  V,  keyed  to  bronze  sleeve  IV,  to  which  is  also 
keyed  another  bevel  gear  X.  This  sleeve  revolves  on  the  stud 
about  whose  axis  the  angular  adjustment  of  C  on  A  takes  place. 
Bevel  gear  X  mates  with  bevel  gear  Y,  which  Is  bronze  bushed 
and  revolves  on  a  stationary  stud.  On  the  shank  of  Y  Is  dow- 
eled gear  Z,  which  engages  pinion  teeth  cut  at  the  left-hand 
end  of  spindle  H.  The  teeth  of  //  are  made  of  sufficient  length 
to  provide  for  the  longitudinal  adjustment  of  the  head  E  when 
centering  the  cutter.  It  will  be  seen  from  the  end  view  that 
the  bottom  of  the  spindle  head  Is  flattened  oft  as  close  as  pos- 
sible to  the  outside  diameter  of  the  driving  pinion,  so  that  the 
cutter  may  project  beyond  all  parts  of  the  attachment  far 
enough  to  do  such  work  as  rack  cutting.  If  required. 

Two  examples  of  the  use  of  this  attachment  are  shown  in 
Figs.  6  and  7;  in  both  of  these  cases  a  plain  milling  machine 
is  used  in  combination  with  the  same  plain  Indexing  head  to 


Fig.  10.    Circular  Milling  Attachment  with  Automatic  Peed  and  Throw-out. 

which  the  bobbing  device  is  shown  attached  in  Figs.  1,  2  and 
3.  This  combination  of  plain  index  head  and  spiral  gear  cut- 
ting attachment  converts  the  plain  milling  machine  into  one 
of  the  universal  type.  In  Fig.  6  a  spiral  gear  of  large  diam- 
eter and  small  helix  angle  is  being  cut,  so  the  head  is  set  at 
but  a  slight  angle  from  a  position  parallel  with  the  spindle 
of  the  machine.  As  may  be  seen,  the  head  is  connected  by 
change  gears  with  the  table  feed  screw,  the  same  as  for  the 
universal   arrangement.     In   Fig.  7  the  attachment   is  shown 
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Fig.  9.    Details  of  Conatruction  of 

bearing  support  L.  This  bearing,  which  is  thus  adjustable 
for  wear,  is  removed  bodily  with  L  when  changing  cutters. 
For  this  purpose  L  is  mounted  in  a  dove-tail  slide  on  the 
under  side  of  spindle  head  E,  being  clamped  there  by  bolt  M. 
The  cutter  is  clamped  between  collar  N  and  the  flange  on 
sleeve  0,  which  latter  is  pressed  against  the  cutter  by  nut  P 
at  the  outer  end  of  the  spindle.  For  locking  the  horizontal 
adjustment  of  E,  used  for  centering  the  cutter,  bolts  Q  and  Q 
are  provided. 


21achinery,X.  T. 


the  Oniversal  Milling  Attachment. 

performing  work  which  the  universal  milling  machine  is  in- 
capable of  doing  except  with  special  appliances.  This  work 
is  the  cutting  of  spiral  gears  of  such  large  helix  angle  (or,  in 
other  words,  of  such  short  lead)  that  it  would  be  impossible 
to  swing  the  table  through  the  required  angle,  thus  necessi- 
tating tlje  use  of  a  right  angle  drive  for  the  spindle,  or  the 
doing  of  the  work  with  the  vertical  milling  attachment.  The 
possessor  of  the  plain  indexing  device  and  this  spiral  gear  at- 
tachment, therefore,  is  in  some  respects  better  equipped  for 
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spiral  work  than  if  lie  had  a  milling  machine  of  the  universal 
type.  He  is  not,  of  eourse,  able  to  do  either  indexing  or  spiral 
cutting  on  taper  work,  but  otherwise  he  is  provided  for.  This 
attaehraent  may  also  be  conveniently  used  for  thread  milling. 
Universal  Milling:  Attachment. 
The  universal  milling  attachment  shown  in  operation  in  Fig. 
8  and  in  detail  in  Fig.  9  is  of  something  the  same  construction 
as  the  spiral  gear  cutting  attachment,  though  it  is  built  for 
a  wider  range  of  work,  and  so  differs  in  the  details  of  its  con- 
struction. As  may  be  seen  in  Fig.  S.  the  cutter  is  mounted  in 
a  taper  hole  at  the  end  of  the  spindle,  instead  of  centrally 
betw'een  two  bearings,  as  in  the  previous  attachment.  No  end 
movement  is  provided  for  the  spindle,  and  there  is  no  neces- 
sity for  keeping  the  distance  from  the  center  line  of  the  spin- 
dle to  the  face  of  the  spindle  bearings  down  to  a  minimum. 


atioiis  in  degrees  are  provided   for  both  of  the  swivel  move- 
ments with  which  the  spindle  is  thus  provided. 

The  device  is  driven  by  a  short  shaft  S,  having  a  tongue  on 
its  inner  end  entering  the  slot  cut  in  the  nose  of  the  spindle. 
Uevel  gear  U,  keyed  to  the  outer  end  of  S.  engages  bevel  gear 
r  keyed  to  shaft  W,  which  latter  is  journaled  in  body  A  and 
swivel  base  C  of  the  machine.  The  lower  end  of  TV  has  keyed 
to  it  bevel  gear  X.  meshing  with  bevel  gear  y  on  the  spindle, 
which  is  thus  revolved  at  the  same  rate  of  speed  as  the  main 
spindle  of  the  machine.  It  will  be  seen  that  the  drive  is 
simpler  than  in  the  case  of  Fig.  '>.  partly  because  the  offset 
to  give  increased  working  range  in  the  device  is  not  required, 
and  partly  because  the  drive  of  the  spindle  is  less  restricted, 
so  that  a  direct  bevel  gear  drive  may  be  used  in  place  of  the 
spur   gearing   of   the    previous   attachment.      The   spindle   H, 
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Fig,  11.    Details  of  Construction  of  the  Circular  Milling  Attachment  and  its  Feed  Connections. 


as  the  work  required  of  the  device  is  mostly  in  the  nature 
of  end  milling,  or  other  operations  in  which  this  clearance 
is  not  vital.  These  considerations  simplify  the  design  of  the 
device.  An  additional  movement  is  provided,  however:  an  ad- 
justment at  any  angle  throughout  the  whole  circle,  about  the 
axis  of  the  main  spindle  of  the  machine. 

In  Fig.  9,  A,  the  main  body  of  the  device,  is  supported  at 
the  cuter  end  by  the  over-hanging  arin  as  in  the  previous 
case,  while  at  the  other  end  it  is  fastened  to  a  flange  B.  which 
is  in  turn  made  fast  to  the  face  of  the  column.  Bolts  T,  enter- 
ing the  circular  T-slot  in  B.  provide  tor  clamping  body  A  in 
any  angular  position  about  axis  yy  of  the  machine.  Swivel 
plate  C  is  clamped  to  A  by  bolts  D  entering  the  T-slot  in  the 
former,  so  that  the  spindle  head  L,  which  is  fastened  to  C, 
may  be  adjusted  at  any  desired  angle  about  axis  zz.     Gradu- 


shown  in  Fig.  9.  is  provided  with  a  special  taper  for  a  collet 
with  a  threaded  shank.  It  will  also  be  furnished  with  a  regu- 
lar No.  7  Brown  &  Sharpe  taper  having  a  hole  for  a  through 
bolt,  to  be  used  in  drawing  the  taper  shanks  to  their  seats  or 
ejecting  them  for  removal. 

In  Fig.  8  the  attachment  is  shown  engaged  in  milling  an 
angular  T-slot,  the  work  shown  being  the  table  of  the  cutter 
and  reamer  grinder  built  by  the  same  firm.  Other  operations 
for  which  it  is  adapted  are  for  such  a  variety  of  work  as  drill- 
ing, Uey-seating,  and  milling  of  spirals  of  too  great  an  angle 
to  be  done  with  a  cutter  driven  directly  by  the  main  spindje 
of  the  universal  milling  machine.  Special  conditions  are 
readily  met,  the  device  often  obviating  the  necessity  for  angu- 
lar mills,  since  the  spindle  can  be  swiveled  to  any  angle  of 
the   horizontal   or  vertical  plane.     It  will   be  noted  that  the 
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front  bi-arliiK  Is  tapered  %  Inch  per  foot,  with  a  hardoned  anil 
ground  Journal.  The  rear  bearing  Is  straight,  and  Is  adjusted 
by  cliawing  In  the  split  taper  bushing. 

Circular  Milling'  Attachment. 
Fig.  10  shows  a  circular  milling  attachment  with  automatic 
feed  and  throw-out,  which  is  adapted  to  be  used  especially 
with  a  vertical  attachment  such  as  shown  in  Fig.  12,  for  the 
flnisliing  of  all  kinds  of  cylindriial  surfaces,  on  work  which 
can  lie  conveniently  held  on  a  circular  table. 


Fig.  12.    Use  of  the  Circular  Milling  Attachment  In  Finishing  Straight 
and  Circular  Surfaces. 

The  details  of  this  device  are  shown  in  Fig.  11.  The  circu- 
lar base  of  the  device,  A,  is  clamped  to  the  milling  machine 
table.  Table  B  rests  on  base  A  and  is  centered  with  it  by  a 
circular  rib  which  closely  fits  a  machined  circular  opening  in 
the  top  of  A.  To  a  seat  in  this  circular  rib  is  clamped  worm- 
wheel  C,  which,  in  combination  with  worm  D,  forms  the  means 
for  revolving  the  table,  and  at  the  same  time  serves  as  a  gib 
for  drawing  B  down  to  its  bearing  on  A.  The  center  of  B  is 
provided  with  a  tapered  socket  for  convenience  in  holding 
arbors  or  studs  for  centering  work,  and  other  special  uses. 
The  extended  hub  provided  for  this  taper  hole  is  connected 
by  ribs  with  the  body  of  the  table,  so  as  to  make  the  whole 
very  rigid,  and  able  to  resist  distortion  due  to  the  clamping 
of  the  work  on  its  upper  surface,  without  cramping  the  table 
on  its  guiding  surface. 

Worm  D  may  be  operated  by  a  crank  and  index  plate  at  the 
outer  end.  of  the  same  kind  as  used  on  the  builder's  standard 
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this  by  means  of  knob  F.  the  worm  may  be  thrown  Into  or  out 
of  engagement  at  will.  A  stop  screw  G  on  the  Bector  flange 
of  the  eccentric  limits  the  Inward  movement  to  give  the  proper 
amount  of  play  to  the  worm,  and  a  damp  nut  at  the  same 
point  furnishes  means  for  retaining  It  in  either  the  In  or  out 
position.  A  set-sirew  //,  at  the  front  of  the  base,  bears  against 
a  thin  strip  of  the  bearing  of  the  table,  which  has  been  sep- 
arated from  the  remainder  of  the  base  by  the  saw  cut  shown. 
This  provides  means  for  clamping  the  table  In  position  while 
the  cut  Is  being  taken,  either  for  the  rapid  Indexing  with  the 
worm  thrown  out,  or  for  hand  Indexing  through  the  worm 
and  dividing  plates. 

The  power  feed  for  the  device  Is  obtained  from  the  gear  box 
withcut  interfering  with  the  regular  transverse,  cross,  and 
vertical  feeds,  so  that  either  of  these  may  be  used  on  the 
pieces  without  having  to  be  disconnected  for  the  circular  feed. 
This  makes  it  pcesible  to  fliiish  very  conveniently  parts  that 
have  both  plain  and  cylindrical  surfaces  to  be  milled.  A  tele- 
scopic feed  rod  Is  provided,  leading  from  a  shaft  held  in  a 
bracket  on  the  side  of  the  column  of  the  machine,  and  con- 
nected by  chain  and  sprocket  wheels  with  the  shaft  on  the 
feed  box.  This  telescopic  shaft  is  connected  with  reversing 
gear  box  ./,  clamped  on  the  milling  machine  table.  The  bevel 
gear  and  its  shank  A'  to  which  the  telescopic  shaft  is  pinned 


Fig.  13.    Using  the  Circular  Milling  Attachment  as  an  Indexing  Device 
for  Cutting  a  Large  Gear. 

dividing  head,  thus  permitting  the  dividing  of  work  clamped 
to  the  table  with  the  same  facility.  Graduations  in  degrees 
are  also  provided  on  the  outside  diameter  of  the  table,  so  that 
angles  may  be  conveniently  laid  out  without  the  use  of  the 
index  plate.  For  a  quick  movement  of  the  table,  the  worm 
may  be  thrown  out  by  an  eccentric  device,  not  shown  in  Fig. 
10,  but  incorporated  in  the  later  design  shown  in  the  line 
engraving,  Fig.  11.  This  consists  of  an  eccentric  sleeve  E  in 
which  the  worm  and  worm  shaft  are  mounted.     By  rocking 


Fig.  14.    Attachment  for  Slotting  in  the  Milling  Machine. 

are  seated  in  an  eccentric  bushing  L,  which  may  be  rocked  by 
means  of  lever  J^^.  Feed  shaft  0  leading  from  the  circular 
attachment,  passes  through  reversing  box  J  and  is  keyed  to 
sleeve  M.  on  which  are  formed  a  pair  of  bevel  gears.  The 
drawing  shows  lever  A'  in  its  central  or  vertical  position,  in 
which  bevel  gear  K  is  out  of  mesh  with  the  gears  on  sleeve  il. 
By  throwing  lever  .y  to  one  side  or  the  other,  eccentric  sleeve 
L  is  rocked  and  bevel  gear  K  is  thrown  into  engagement  with 
one  or  the  other  of  the  two  bevel  gears  il.  thus  giving  motion 
in  either  direction  to  feed  shaft  0.  as  required. 

Shaft  0  is  connected  with  bevel  gear  P  by  means  of  clutch 
Q,  which  is  operated  by  a  long  rock  shaft  V.  connected  with 
a  handle  at  the  front  of  the  base.  By  means  of  this  handle, 
the  automatic  feed  is  stopped  and  started.  Bevel  gear  P 
meshes  with  a  mating  gear  R  on  worm-shaft  D,  thus  complet- 
ing the  connection  required  for  the  automatic  feed.  S  and  S 
are  ball  bearings  to  take  the  thrust  of  the  worm,  thus  making 
the  operation  of  the  feed  easy  even  under  the  heaviest  cuts. 
For  cases  in  which  the  indexing  is  not  required,  a  hand-wheel 
is  used  on  the  upper  end  of  shaft  D  in  place  of  the  index 
crank,  thus  making  either  the  power  or  hand  operation  of 
the  device  equally  easy.     The  periphery  of  the  circular  table 
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Is  provided  with  a  T-slot  in  wliich  Is  clamped  adjustable  trip- 
ping dog  T,  which  may  be  set  to  depress  plunger  U  at  any 
desired  point,  thus  rocliing  rod  V  and  automatically  throwing 
out  the  feed. 

The  design  of  the  device  Is  very  compact  so  that  the  ver- 
tical capacity  of  the  machine  is  not  unduly  reduced  by  its 
use.  Figs.  12  and  13  show  two  examples  of  its  use.  In  the 
first  case  a  piece  of  woiiv  wliich   requires  botli  straight  and 
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Pig.  15.    Details  of  Construction  of  the  Slotting  Attachment. 

circular  milling  is  clamped  to  the  table,  giving  a  good  oppor- 
tunity for  the  use  of  longitudinal  and  circular  feeds  In  suc- 
cession, as  provided  for  by  the  independent  connections  pre- 
viously mentioned.  The  vertical  milling  attachment,  built  by 
the  same  malters,  is  employed  in  this  case.  Most  of  the  work 
for  which  the  circular  attachment  is  adapted  is  best  done 
with  the  vertical  attachment.  In  Fig.  13,  however,  is  shown 
a  case  in  which  the  cutter  is  driven  directly  by  the  main 
spindle,  and  the  attachment  is  used  primarily  for  indexing. 
This  case  is  the  cutting  of  a  large  gear — too  large  to  be  swung 
in  any  index  centers,  and  so   large  that  even  if  it  could  be 
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Change  Gear  Attachment  for  Spacing  in  Rack  Cutting 
and  Similar  Operations. 


swung,  the  cutting  point  would  be  so  far  above  the  bearing 
surface  of  the  table  that  heavy  cuts  could  not  be  taken.  Ar- 
ranged as  shown,  the  pressure  of  the  cut  is  vertically  down- 
ward, and  it  may  be  supported,  if  required,  by  a  rim  rest 
clamped  to  the  platen.  The  large  diameter  of  worm-wheel 
provided  is  especially  suited  for  indexing  work  of  this  char- 
acter. The  wheel  is  centered  by  a  plug  or  arbor  driven  in  the 
taper  hole  bored  in  the  center  of  the  table. 

Slotting  Attachment. 
The  exterior  of  a  slotting  attachment  for  the  milling  ma- 
chine is  shown  in  Fig.  14,  and  its  details  are  indicated  in  the 
line  drawing  Fig.  15.    The  special  features  of  this  attachment 
are  that  it  can  be  swiveled  through  an  angle  of  360  degrees. 


that  it  Is  supported  by  the  outboard  bearing,  and  that  the 
stroke  is  adjustable.  It  thus  has  a  stiffness  and  a  range  of 
action  which  should  make  it  a  very  useful  device  for  such 
work  as  die  making,  light  manufacturing,  etc. 

A  Hanged  cap  A  is  bolted  to  the  face  of  the  column.  This 
cap  has  a  bearing  for  crank-shaft  B,  whose  Inner  end  is  pro- 
vided with  a  tongue  fitting  the  groove  in  the  face  of  the 
nose  of  the  spindle.  The  face  of  the  crank  disk  is  slotted  for 
the  head  of  bolt  C.  and  has  a  ring  D  slirunk  on  it  to  prevent 
tlie  bolt  from  escaping.  Fitted  over  C  is  tlic  bushing  E.  which 
serves  as  a  crank-pin.  The  flange  of  this  bushing  where  it 
rests  on  the  face  of  the  crank  disk  is  serrated,  to  match  cor- 
responding serrations  on  Ihe  disk.  By  this  means  the  crank 
may  be  adjusted  for  different  lengths  of  stroke,  with  the  assur- 
ance that  the  adjustment  will  not  slip  under  any  conditions 
of  service.  The  tool  slide  F  Is  gibbed  in  a  swivel  guide  O, 
which  may  he  adjusted  to  any  angle  about  axis  x-x,  and 
clamped  in  the  required  position  by  bolts  H  entering  the 
T-slot  in  base  A.  The  tool  slide  is  operated  from  the  crank 
by  connecting-rod  J.  The  construction  of  tlie  tool  slide  and 
the  way  in  which  it  is  gibbed  to  O  will  be  best  understood 
from  the  upper  sectional  view  of  the  figure.  A  saddle  K  is 
bolted  to  the  face  of  G,  and  Is  provided  with  a  pivot  which 
enters  the  hole  of  the  overhanging  arm,  thus  supporting  the 
whole  arrangement  very  firmly.  The  tool  itself  is  held  in 
bushing  L,  whose  flange  is  graduated  in  degrees,  so  that  the 
cutting  edge  may  be  revolved  and  presented  to  the  work 
at  any  angle  required.  The  bushing  is  clamped  by  bolt  il. 
which  locks  it  on   the  split  hub  primiple.     The  gib  between 
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Fig.  17.    Vertical  Index  Head  for  Slotting  Screws,  Finishing  the  Heads 
of  Bolts,  and  for  Similar  Work. 

O  and  F,  it  will  be  noticed,  is  provided  with  a  tongue  fitting 
a  groove  in  G  to  keep  it  in  position.  It  is  tapered  and  so  is 
adjustable   for  wear. 

Back  Spacing  Attachment. 

For  rack  cutting  either  the  universal  milling  attachment 
or  the  spiral  gear  cutting  attachment  (both  previously  de- 
scribed), or  the  regular  rack  cutting  attachment  built  by  this 
firm,  shown  in  Fig.  16,  may  be  used.  The  work,  if  short, 
may  he  held  in  a  regular  milling  machine  vise,  or  if  longer, 
in  a  special  rack  cutting  vise  such  as  shown.  For  indexing 
the  table  longitudinally,  a  new  attachment  is  provided.  This 
attachment,  which  involves  the  use  of  change  gears,  obviates 
the  necessity  for  reading  graduations  on  the  collar  for  spacing 
the  teeth.  The  device  consists  of  a  bracket  bolted  to  the 
table  and  carrying  a  quadrant,  on  which  the  necessary  change 
gears  may  be  mounted  to  connect  the  feed  screw  and  the  lock- 
ing disk.  This  locking  disk  is  made  in  two  sections  and  is 
reversible,  one  side  containing  two  notches  and  the  other  one, 
for  spacing  whole  or  half  revolutions.  Fifteen  change  gears 
are  furnished  for  spacing,  giving  all  diametral  pitches  from 
3  to  6  by  half  pitches,  from  6  to  16  by  whole  pitches,  and 
from  16  to  32  by  even  pitches.  Circular  pitches  from  1/16 
inch  to  1/2  inch  by  1/32  inch,  and  from  1  ,'2  inch  to  1  inch  by 
1/16  inch,  are  available. 

In  Fig.  16  will  be  seen  the  supplementary  connection  men- 
.tioned  as  being  used  for  driving  a  telescopic  shaft  for  the 
circular  attachment,  independent  of  the  regular  table,  saddle 
and  knee  feeds.  As  stated,  it  consists  of  a  pair  of  sprocket 
wheels  and  a  chain,  of  which  the  driven  member  is  supported 
by  a  special  bracket,  and  drives  the  outer  end  of  the  tele- 
scopic shaft. 
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Vertical  Index  Head. 
The  half-tone,  Fig.  17,  and  the  line  engraving,  Fig.  18, 
illustrate  a  vertical  index  head  which  will  be  found  con- 
venient for  such  work  as  cutting  clutches,  milling  the  heads 
of  screws,  and  taking  other  cuts  of  a  similar  nature.  The 
spindle  A  is  of  steel,  and  has  a  tapered  bearing  in  the  base  B, 
in  which  it  Is  held  by  the  nut  C.  The  latter  Is  split  and  pro- 
vided with  a  lock  screw  to  maintain  the  adjustment.  The 
upper  end  of  the  spindle  is  provided  with  a  large  flange 
which  covers  the  end  bearing  at  the  top  of  the  base,  and  pro- 
tects the  index  ring  D  from  chips,  oil,  etc.  This  index  ring 
is  fastened  to  the  flange  of  the  spindle  by  screws  and  dowels, 
and  is  locked  by  bolt  E.  Handle  F  operates  a  clamp  bushing, 
made  on  the  plan  commonly  used  for  holding  tools  in  place 
in  tlie  screw  mafhine  turret.  In  indexing  the  work,  handle 
F  is  unlocked  to  release  the  spindle,  lock  bolt  E  is  pulled  out, 
and  the  spindle,  by  grasping  the  flange  or  the  work,  is  re- 
volved to  the  next  indexing  point,  where  the  lock  bolt  is 
allowed  to  drop  In  place  again.  The  spindle  is  again  clamped 
by  handle  F  and  a  new  cut  is  taken.    Twenty-four  notches  are 
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Elevation,  Section  and  Plan,  shopping  Construction  of  the 
Vertical  Indexing  Head. 

provided  in  the  index  ring,  so  that  2,  3,  4,  6,  8,  12,  and  24 
divisions  may  be  obtained.  The  spindle  has  a  No.  11  Brown 
&  Sharpe  taper  hole,  in  which  may  be  driven  the  shanks  of 
chucks,  threaded  arbors,  studs,  etc.,  for  holding  the  work. 
The  whole  attachment  is  very  rigid  and  capable  of  pevforming 
severe  service. 


KEY-SEATING  ATTACHMENT  FOR  SHAPERS 

AND  PLANERS. 
In  Fig.  1  is  shown  a  key-seating  attachment  built  by  the 
Cincinnati  Shaper  Co.,  Cincinnati,  Ohio,  attached  to  a  shaper 
of  the  same  make.  The  attachment  consists 
of  a  knee  with  floating  jaws  for  holding  the 
work,  and  a  cutter  bar  provided  with  means 
for  feeding  and  relieving  the  cutting  blade, 
and  for  attachment  to  the  tool-post  of  the 
shaper.  Special  attention  has  been  given  to 
the  matter  of  quick  acting  and  secure  means 
for  holding  the  work,  and  convenient  and 
strong  mechanism  for  controlling  the  adjust- 
ment and  relief  of  the  blade.  Owing  to  the 
rapidity  of  manipulation  possible  and  to  the 
fact  that  the  cut  is  taken  on  the  drawing 
stroke,  the  output  of  the  device  is  very  high. 

Description  of  the  Attachment. 
The  holding  arrangement  for  the  work,  as 
is  best  seen  in  the  line  drawings,  Figs.  2  and 
3,  consists  of  a  knee  A,  provided  with  ways, 
in  which  jaws  B  and  B  are  drawn  together  by 
the  right-  and  left-hand  screw  C.  A  bushing,  D.  is  provided, 
having  a  flange  seated  in  a  counterbored  recess  in  the  knee  A, 
and  having  an  outside  diameter  closely  fitting  the  bore  of  the 
work  in  which  it  is  desired  to  cut  the  keyway.  In  clamping 
the  work  in  place,  it  is  simply  slipped  onto  D  and  screw  C  is 
tightened  to  bring  the  jaws  B  up  against  the  work,  which 
may  be  either  rough  or  finished,  without  altering  the  condi- 
tions under  which  the  work  is  held,  since  it  will  be  seen  that 


the  gripping  points  are  of  the  "floating"  variety,  adapting 
themselves  to  any  surface  or  dimension  presented.  When  so 
held,  the  work  Is  located  on  the  bushing  D,  by  the  bore, 
so  that  the  key-seating  Is  assuredly  true  with  the  hole. 

The  cutter  bar  E  passes  through  an  eccentric  hole  cut  In 
bushing  D.  It  is  clamped  to  the  head  of  the  ram  through  a 
universal  Joint  at  F,  the  connection  being  made  by  a  screw  O. 
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Fig.  1.    Key-seating  Attachment  applied  to  Cincinnati  Shaper. 

Provision  is  made  in  this  universal  joint  to  prevent  the  cutter 
bar  from  rotating.  The  cutter  H  is  made  from  a  simple  block 
of  tool  steel,  with  a  cutting  edge  formed  to  give  clearance 
and  top  rake.  It  fits  loosely  in  a  slot  cut  through  the  bar  as 
shown.  A  groove  is  cut  across  the  rear  edge,  engaging  the 
eccentric  pin  formed  on  the  end  of  feed  rod  J.  (The  small 
details  shown  will  assist  in  getting  an  understanding  of  these 
various  parts.)  By  means  of  feed  rod  J  the  cutter  is  fed 
downward  and  relieved  on  the  hack  stroke,  since  any  rocking 
movement  imparted  to  it  effects  a  vertical  movement  of  B.  A 
slot,  of  course,  is  cut  in  the  bottom  of  bushing  D,  as  shown  in 
the  detailed  section,  to  permit  the  cutter  to  project  through 
into  the  work.  A  corresponding  slot  is  formed  in  the  cutter 
bar  itself  to  give  clearance  room  for  chips. 

Feed  rod  J  extends  to  the  front  end  of  the  cutter  bar.  where 
it  is  keyed  to  lever  K,  by  means  of  which  the  operator  con- 
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Fig.  2.    Section  through  Cutter-bar  of  Key-seating  Anachment. 


trols  the  cross  movement  of  the  cutter.  A  screw  L.  entering 
a  recess  in  J,  prevents  it  from  being  shifted  longitudinally. 
An  eccentric  M  is  keyed  to  an  extended  hub  on  bar  E,  and 
projects  over  a  hub  of  corresponding  diameter  on  lever  K. 
Screw  N  has  a  projecting  pin  which  enters  a  groove  cut  in 
the  periphery  of  the  hub  K,  thus  tying  it  to  eccentric  M,  while 
still  permitting  it  to  revolve.  M  and  K  may  thus  be  pulled 
off  of   E  and  J  respectively,   to  which   they  are  keyed,   and 
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replnred  if  desired,  being  handled  as  a  single  unit.     M  is  fast- 
ened 10  A'  by  a  set-srrew  0.  when  the  device  is  in  operation. 

The  movement  of  IC  may  extend  through  an  arc  of  ISO 
degrees.  In  the  upright  vertical  position  shown,  cutter  //  is 
extruded  to  the  limit  of  its  movement.  If  K,  in  Fig.  3,  were 
swung  vertically  downward  toward  the  right,  H  would  be 
withdrawn  to  the  limit  of  its  upper  movement.  The  swinging 
of  A"  in  a  downward  direction  is  limited  by  the  strildng  of  a 
projection  on  its  hub  against  stop  pin  P,  driven  in  eccentric 
if.  The  upward  movement  is  limited  either  by  the  striking 
of  the  point  of  adjusting  screw  Q  against  the  periphery  of 
eccentric  M.  or  against  the  projection  on  adjustable  stop  col- 
lar 7i'.  which  may  be  clamped  in  any  desired  position  on  M  by 
thumb-screw  8. 

Method  of  Operating. 

Having  thus  described  the  mechanism,  we  are  able  to  fol- 
low the  method  of  operating  the  device.  First,  lever  E  is 
turned  around  180  degrees  from  the  position  shown,  to  its 
lower  vertical  position,  thus  entirely  withdrawing  cutter  H 
within  the  bar.  Thumb-screw  O  is  then  loosened,  and  eccen- 
tric M  is  withdrawn,  taking  arm  K  and  the  attached  parts 
with  it.  The  work  is  then  slipped  over  bar  E  and  onto  bush- 
ing D.  which  fits  its  bore.  Floating  jaws  B  are  then  clamped 
on  the  work,  holding  it  securely.  Eccentric  M  and  lever  K 
are  next  replaced  in  position  and  clamped  there  by  screw  0, 
lever  A'  remaining  in  its  downward  position.  Adjusting  screw 
Q  is  now  set  so  that  it  nearly  touches  the  eccentric  in  this 
position,  and  the  shaper  is  started  up,  it  being  understood 
that  the  stroke  is  set  properly  for  the  work  in  hand. 


'i   inch  wide,  %  inch  deep  and  7   inches  long.     The  material 

w  as  high  grade  steel  casting. 

Practice  In  Finishing'  Gear  Blanks  in  the  Shops  of  the  Builders. 

One  feature  of  the  shop  practice  of  the  Cincinnati  Shaper 
Co.,  is  dependent  on  the  use  of  this  attachment.  Owing  to 
the  fact  that  the  key-way  Is  cut  true  with  the  bore,  no  matter 
what  the  condition  of  the  outside  surface  by  which  It  is 
gripped,  this  operation  may  be  performed  immediately  after 
the  chucking.  As  is  common  practice  in  making  gears  of  the 
first  quality,  gear  blanks  in  this  shop  are  finished  on  a  true 
lathe  arbor.  The  key-way  being  cut  before  turning,  an  oppor- 
tunity is  afforded  for  putting  a  key  in  the  arbor  for  driving 
the  gears.  A  gear  thus  mounted  on  the  arbor  is  shown  in 
Fig.  4,  together  with  the  arrangement  of  the  tools  in  the 
special  slide  rest  which  is  used  for  facing  the  blanks.  Since 
it  is  not  necessary  to  depend  on  the  forced  pressing  of  the 
arbor  into  the  work  for  driving  the  latter,  it  is  possible  to 
press  a  snugly  fitting  arbor  of  the  kind  shown,  into  the  key- 
seated  bore  of  the  blank  to  the  same  point  every  time  in  such 
position  that  the  edges  of  the  finished  faces  will  overhang 
slight  clearance  spaces  on  the  arbor.  When  so  arranged,  the 
double  roughing  tool  may  be  fed  down  until  it  rough  faces 
the  two  sides  of  the  gear  down  almost  to  the  arbor.  Return- 
ing the  cross-slide,  the  two  facing  tools  at  the  rear  may  be 
brought  up,  finishing  the  sides  completely,  clear  down  to  the 
bore,  and  running  out  into  the  slight  clearance  spaces  men- 
tioned. 

The  fact  of  the  blank  being  keyed  prevents  the  longitudinal 
shifting  of  it  on  the  arbor  which  might  take  place  if  the  latter 
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Tig.  3.    Face  View  of  Attachment  showing  Viae  Jaws  for  Holding  "Work. 
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Fier.  4.     Facing  Gear  Blanks,  mounted  in  the  Lathe 
on  a  Keyed  Arbor. 


As  the  ram  commences  its  cutting  stroke,  which  is  the 
inward  stroke  in  this  case,  the  operator  throws  the  lever  E 
around  in  the  direction  opposite  to  the  hands  of  a  watch,  until 
the  point  of  screw  Q  stops  against  the  eccentric  surface  of  M. 
This,  as  explained,  throws  blade  H  downward,  probably  far 
enough  to  take  its  first  chip.  When  the  blade  has  passed 
through  the  work,  the  operator,  with  his  hand  constantly 
on  E,  again  swings  it  back  against  stop  pin  P,  meanwhile 
unscrewing  Q  a  trifle  more.  At  the  beginning  of  the  next 
cutting  stroke  he  again  swings  it  around  in  a  counter-clock- 
wise direction  until  the  point  of  Q  again  stops  against  the 
eccentric  surface  of  .V.  this  time  further  around,  causing  // 
to  project  out  a  little  further  and  take  a  second  chip.  This 
operation  of  feeding  In  deeper  on  the  cutting  stroke  and 
relieving  on  the  return  stroke,  is  continued  until  the  key- 
way  has  been  cut  in  the  work  to  the  proper  depth.  This  depth 
is  located  by  stop  collar  R.  which  is  adjusted  on  3/  to  limit 
the  movement  of  K  to  the  position  that  gives  the  proper  depth 
of  keyway.  R  is  clamped  in  its  position  by  thumb-screw  S. 
The  work  being  then  completed,  arm  A'  Is  returned  to  its 
lower  position  so  that  the  cutter  blade  is  withdrawn;  then  E 
and  M  are  removed  (thumb-screw  0  Is  loosened)  and  the 
finished  work  is  slipped  off  of  bushing  D  and  a  new  piece 
placed  In  position,  after  which  E  and  M  are  again  replaced 
and  the  operation  proceeds  as  before. 

As  evidence  of  the  ability  of  the  device  to  handle  repetition 
work  in  large  quantities,  it  may  be  mentioned  that  400  pieces 
similar  lo  the  one  shown  in  the  machine  in  Fig.  1,  were  key- 
seated  at  the  rate  of  2%  minutes  apiece.     The  key-way  was 


were  pressed  into  the  work  no  more  firmly  than  would  be  the 
case  here,  with  holes  varying  slightly  in  diameter.  In  order 
to  slip  easily  on  an  arbor  lengthwise,  the  work  must  rotate 
on  it  as  well,  and  this  rotation  is  prevented  by  the  key.  The 
finish  turning  of  the  blanks  is  done  on  true  gang  arbors,  on 
which  the  work  is  stacked  to  the  full  capacity  of  the  arbor. 
Owing  to  the  tact  that  two  sides  of  the  gears  are  faced  in  the 
same  operation,  they  are  true  with  each  other  and  with  the 
bore,  so  the  gang  arbor  is  in  no  danger  of  being  sprung 
when  the  work  is  tightened  up  on  it.  This  makes  a  very 
rapid  and  very  accurate  method  of  finishing  small  gear  blanks 
that  are  made  in  large  quantities. 

Range  of  Sizes. 
The  bars  E  are  made  in  seven  sizes,  to  cut  all  key-seats  up 
to  1-inch  in  width,  in  holes  from  U/IG  inch  upwards,  in  diam- 
eter. Bushings  D  are  furnished  in  any  desired  size  to  fit  the 
bore  of  the  work  to  be  key-seated.  Bushings  for  cutting 
tapered  key-ways  will  be  furnished  if  desired.  The  device  Is 
evidently  applicable  to  the  planer,  as  well  as  to  the  shaper. 


GEARED  PEED  DEVICE  FOR  THE  CINCIN- 
NATI LATHE. 

A  positive-geared  feed  device,  giving  six  changes,  has 
recently  been  applied  to  the  Cincinnati  16-inch  engine  lathe, 
by  its  builders.  The  Cincinnati  Lathe  &  Tool  Co.,  Cincinnati, 
Ohio.  This  feed  box,  as  may  be  seen  from  an  inspection  of 
the  half-tone  engraving  in  Fig.  1  (where  it  is  shown  attached 
to  the  lathe)   and  of  the  line  engraving.  Fig.  2,  is  of  original 
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ami  interesting  construitioii,  and  Sfenis  to  have  been  so 
designed  as  to  accomplish  its  worlt  with  very  few  parts  and 
simple  mechanism. 

ReferrinK  to  the  line  engraving  for  the  details,  A  is  the 
lathe  spindle  which,  through  the  nsual  reversing  tumblers  U, 
drives  the  stud  gear  shaft  V.  From  this,  lonnection  for 
threading  may  he  made  with  the   lead-screw  /J   by   the  usual 


pis.  1.     Cincinnati  Latiie  provided  with  Improved  Quick  Peed 

change  gears.  Mounted  on  the  change  gear  stud  on  the  inside 
of  the  head-stock,  is  bevel  gear  E,  meshing  with  a  pinion  F 
driving  a  worm-shaft  G  which  is  supported  by  bearings  in 
swinging  arm  H  pivoted  about  shaft  C.  To  shaft  J  in  the 
feed  box  is  splined  a  triple  worm-wheel  A'.  Any  one  of  the 
three  wheels  composing  this  may  be  shifted  into  position 
under  worm  L  by  means  of  a  slide  M  on  the  outside  of  the 
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arm  II  raised  until  the  worm  L  Is  out  of  reach  of  the  worm- 
wheels  K.  Then  fork  it  is  shifted  to  bring  that  one  of  the 
three  worniwheels  corresponding  with  the  desired  feed  Into 
position  beneath  the  worm.  Arm  H  is  then  dropped  to  the 
(•orresponding  vertical  location  Iter  that  wheel  and  locked  in 
pla(  e  by  bolt  .V.  The  three  changes  thus  obtained  are  doubled 
by  means  of  the  double  sliding  gears  O  which  may  be  sUlfted 

J  to  engage  with  either  P  or  C*  on  the 

feed  rod,  thus  giving  six  changes  in 
all,  varying  from  16  to  100  turns  per 
inch.  This  is  sufficient  for  general 
manufacturing  work. 
In  addition  to  these  speeds  which 
_  are     Instantly    obtainable,     22    addi- 

tional changes  ranging  from  'i  to  C4 
per  inch,  may  be  obtained,  to  suit 
special  cases,  by  using  the  regular 
change  gearing  between  C  and  D. 
and  shifting  sliding  gear  R  on  the 
lead-screw  into  engagement  with 
gear  P  on  the  feed  rod,  which  is  thus 
driven  from  the  spindle.  To  make  it 
possible  to  drive  the  feed  rod  in  this 
way,  without  interfering  with  the 
regular  drive  through  the  worm 
gearing,  a  lock  bolt  S  is  provided, 
having  a  finger  engaging  a  groove  in 
slip  gear  R  and  projecting  into  the 
feed  box  in  the  path  of  the  swinging 
movement  of  arm  H.  Bolt  S  and 
arm  H  are  so  placed  that  the 
former  prevents  gear  R  from  being  thrown  into  mesh  with 
P  until  H  is  raised  to  its  extreme  upper  position,  where 
engagement  with  even  the  largest  of  the  worm-wheels  K  is 
impossible. 

This  lathe  has  been  previously  built  in  two  forms,  either 
with  the  Emmes  patent  quick  change  gear  device,  or  with 
plain  belt  feed.  The  lathe  with  the  feeding  device  we  have 
just  illustrated  is  intended'  to  take  the  place  of  the  belt  feed 
machine,  and  will  be  furnished  at  the  same  price.  The  range 
of  feeds  provided  appears  to  be  suitable  for  ordinary  work 
without  requiring  the  use  of  the  change  gears  at  all  for  feed- 
ing. It  will  be  noted  that  the  feed  is  independent  of  the 
screw-cutting  motion,  so  that  the  lead-screw  is  not  operated 
except  when  required  for  actual  threading.  The  machine 
shown  in  the  illustration  has  a  3-step  cone  and  double  back 
gears.  If  required  by  the  purchaser,  a  .5-step  cone  and  single 
back  gears  will  be  furnished  instead. 


Change  Device. 


LEAD  SCREW 
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Arrangement  of  Peed  and  Screws  Cutting  Connections  for 
tlie  Cincinnati  Lathe- 


box.  The  inner  extension  of  this  slide  embraces  the  largest 
of  the  wheels  and  so  controls  the  axial  position  of  all  three. 
Arm  H  extends  out  through  the  feed  box  at  the  front  of  the 
lathe,  where  it  is  provided  with  a  lock  bolt  y.  by  means  of 
which  it  may  be  fixed  at  any  one  of  four  different  vertical 
positions.     To  change  the  rate  of  feed,  A'  is  pulled   out  and 


BBERHARDT  BROS.  UNIVERSAL  AUTOMATIC 
GEAR-CUTTING  MACHINE. 

The  Eberhardt  Bros.  Machine  Co.,  66  Union  St..  Newark, 
N.  J.,  has  recently  built  the  remarkable  gear-cutting  machine 
illustrated  herewith.  In  Fig.  1,  a  blank  is  shown,  cut  with 
the  various  styles  of  teeth  which  the  machine  is  capable  of 
producing.  As  may  thus  be  seen,  it  is  practically  universal 
in  its  adaptability,  it  being  designed  for  thecutting  of  spur, 
bevel,  skew,  and  face  gears,  besides  being  useful  for  gashing 
worm-wheels.  It  is  intended  to  fill  the  requirements  of  a 
machine  for  stocking  out  bevel  gears  preparatory  to  finishing 
on  a  planing  machine,  and,  likewise,  of  jobbing  and  repair 
shops  for  finishing  bevel  gears  by  the  formed  cutter  method. 
This  is  done  without  limiting  the  capacity  of  the  machine 
for  spur  gear  work,  in  the  way  met  with  in  the  ordinary 
automatic  spur  and  bevel  gear  cutter,  provided  with  a  swivel 
adjustment  for  the  cutter  slide.  In  other  words,  this  machine 
will  finish  spur  or  bevel  gears  with  equal  accuracy,  and  with 
an  equal  output. 

Structural  Features  of  the  Machine. 
A  heavy  base  casting  is  provided,  having  at  one  end  guides 
on  which  the  work  spindle  head  is  adjustable  longitudinally, 
and  on  the  other,  a  seat  of  circular  form,  on  which  the  cutter 
head  stanchion  may  be  adjusted  to  the  proper  angle  for  any 
gear  from  a  spur  to  a  face  gear.     The  work  head,  it  will  be 
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Been,  Is  adjustable  In  two  directions.  The  ndjustment  of  the 
saddle  on  the  bed  is  for  accommodating  different  diameters 
of  blanks,  and  for  setting  the  cutter  to  the  required  depth. 
That  of  the  spindle  head  on  the  saddle  Is  at  right  angles  to 
the  first,  and  is  used  to  accommodate  bevel  gears  and  pinions 
having  varying  lengths  of  hub,  so  as  to  bring  the  point  of 
the  pitch  cone  to  the  proper  position.     This  also  is  used  to 


Pig.  1.    An  Automatic  Machine  for  Cutting  Spur  and  Bevel  Gears;  also  adapted  for 
■Worm.  Ske'w,  and  Face  Gears. 

set  the  cutter  to  depth  in  cutting  face  gears.  The  screws  for 
both  of  these  movements  are  provided  with  adjustable  dials, 
graduated  to  read  to  thousandths  of  an  inch.  The  screw  which 
makes  the  adjustment  for  the  diameter  of  the  blank  may  be 
operated  from  either  end,  as  most  convenient. 

The  method  by  which  the  cutter  slide  is  supported  and  the 
cutter   driven,   may   be   understood   by   reference   to    the   line 
drawing.  Fig.  3,  in  connection  with  the  two  half-tones.     The 
cutter  stanchion  A,  as  has  been  explained,  is  adjustable  about 
its  circular  seat  on  the  top  of  the  base  to  the  required  angle. 
The   axis  of  adjustment   is  shown  at  x-x.     The   cutter   slide 
itself,  B,  is  mounted  on  a  guide  C,  which  swiv- 
els through  a   limited   angle   on   a  bearing  on 
the  face  of  stanchion  A,  about  axis  y-y.     The 
slide   C   is   set   by  this   adjustment   to   the   re- 
quired   angle    for    making    the    approximation 
necessary    when    cutting    bevel    gears    by    the 
formed  cutter  process,  and  is  clamped  by  bolts 
D.     For  spur  gears,  of  course,  the  slide  is  set 
in  a  horizontal  position,  shown  in  Fig.  3.     For 
cutting  Bkew   gears    (much  used   in  steel   mill 
work  in  place  of  the  more  expensive  and  less 
easily  removed  worm-wheel)    slide  C  is  set  to 
agree  with  the  helix  angle  of  the  worm  the 
skew  gear  is  to  mesh  with.     In  gashing  worm- 
wheels  the  same  thing  is  done.     For  this  latter 
case,  of  course,  the  automatic  feed  is  not  used, 
the  work  slide  being  fed  on  the  saddle  to  the 
proper   depth  by   hand   for   each   cut.     It   will 
thus   be  seen   that  the   cutter  slide   and   work 
are  as  strongly   supported   when   the   work   is 
set   for  cutting  bevel   gears,  or  even  for   face 
gears,  as  when  cutting  spur  gears. 
The  Driving  Mechanism. 

The    machine    is    driven    through    constant 
speed   pulley  E,  which   is   connected   by   bevel 
gearing    with    a    shaft    F,    whose    center    line 
is    on    axis    x-x,    about    which    A    is    adjusted.     Shaft    F    is 
connected    in    turn    by    bevel    gearing    with    shaft    G,    jour- 
naled  in  cutter  head  A.    G  is  connected  by  spur  gearing  with 
shaft  H,  with  center  line  on  axis  y-y,  about  which  C  is  ad- 
justed.   This,  in  turn,  is  connected  by  spur  gearing  with  shaft 


■f.  connected  at  one  end  with  the  feed  box  K  for  the  power 
feed  and  quick  return,  and  at  the  other  by  spur  gearing  to 
splined  shaft  L,  which  drives  bevel  pinion  M,  supported  in  a 
bracket  attached  to  cutter  slide  li.  M  meshes  with  bevel  gear 
•V,  which  is  keyed  to  a  vertical  shaft  which  is  connected  with 
shaft  0  by  change  gears  as  shown,  for  obtaining  the  required 
rate  of  spindle  speed  for  the  case  in  hand.  A  pinion  on  O 
drives  the  spindle  gear  P.  The  same  provi- 
sion for  adjusting  the  spindle  Q  lengthwise 
is  made  in  this  machine  as  with  the  usual 
automatic  gear-cutting  machine.  It  will  be 
seen  from  the  foregoing  that  the  spindle  drive 
is  effected  from  a  pulley  of  fixed  position, 
without  interfering  with  the  two  angular  ad- 
justments of  the  cutter  slide,  or  the  axial  ad- 
justment of  the  cutter  spindle.  For  making 
the  angular  adjustments  of  the  cutter  stanch- 
ion, a  W'orm  is  provided,  engaging  a  circular 
rack  secured  to  the  bed.  The  worm  carries  a 
dial  graduated  to  read  to  minutes  of  a  de- 
gree, one  degree  being  a  whole  turn  of  the 
crank. 

Feeding  and  Indexing. 
The  feed  of  the  cutter  carriage  is  varied  by 
change    gears,    the    quick    return    remaining 
constant.     The   cutter    speeds   and    feeds   are 
entirely     independent     of     each     other.     The 
thrust  bearings  for  the  feed-screw  are  placed 
at  each  end,  so  that  the  screw  is  not  under 
compression    either    during    the    feed    or    the 
return  of  the  carriage.    This  "draw-cut"  prin- 
ciple is  said  to  reduce  vibration  and  chatter- 
ing to  a  marked  degree.     The  cutter  carriage 
is  of  exceptional  length,  and  travels  on  long 
and  narrow  guiding  surfaces  of  the  same  construction  as  on 
the  spur  gear  machines  built  by  the  same  firm.     The  cutter 
spindle  is  in  the  center  of  the  length  of  the  carriage,  thus 
preventing  the  possibility  of  lifting  the  latter,  or  "gouging" 
on  the  part  of  the  cutter,  when  beginning  the  cut. 

The  indexing  mechanism  is  positive,  and  is  operated  by 
means  of  a  rod  from  the  feed  box  trip  mechanism,  as  is  usual 
on  spur  gear  cutting  machines.  As  this  rod  operates  through 
the  centers  of  angular  adjustment  of  the  machine,  no  atten- 
tion is  needed  whatever  when  the  stanchion  or  swivel  slides 
are  moved   for  different  angles,  or  when  the  head   is  moved 
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2.    Rear  View  of  the  Universal  Automatic  Gear-cutting  Machine. 

in  either  direction.  The  use  of  chains  is  eliminated;  there 
are  only  the  two  usual  dogs  to  be  set  to  suit  the  various 
lengths  of  face  of  the  gear  blanks.  The  indexing  worm  runs 
in  a  bath  of  oil  and  meshes  with  an  index  wheel  of  large 
diameter,  made  in  halves  to  insure  accuracy. 
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Incidental  Features  of  the  Design. 
An  outside  support  Is  furnished  for  the  work  arbor,  ns 
shown  in  Fig.  1.  This  support  accommodates  wlieels  up  to 
the  full  diameter  of  the  machine,  and  Is  easily  removed. 
Rim  rests  are  provided  to  support  large  gears  against  the 
thrust  of  the  cutter.  A  face-plate  is  also  provided,  with 
chucks  and  drivers  for  positively  holding  and  driving  wheels 
of  large  diameter.  The  cutter  and  work  spindles  have  tapered 
holes,  and  each  is  provided  with  a  draw  bolt  for  positively 
drawing  in  and  forcing  out  arbors.  The  work  spindle  Is  a 
machine  steel  forging,  while  the  cutter  spindle  and  arbor  are 


PRESSED  STEEL  TROUGHING  AND  RETURN 

ROLLS  FOR  CONVEYOR  BELTS. 
The  question  of  t roughing  conveyor  belts  has  always  led  to 
controversy,  and  about  the  only  point  that  seems  to  have  been 
definitely  settled,  Is  that  with  deep  troughing-rolls  the  belt 
must  be  made  so  that  It  will  bend  to  the  required  shape;  and 
to  obtain  this  shape  with  the  ordinary  multiple  pulley  Idler, 
the  belt  Is  sometimes  made  up  with  fewer  plies  of  fabric  at  the 
Hexing  pari.  The  rubber  protective  cover  of  the  belt  has 
little  or  no  tensile  strength,  and  the  result  of  weakening  the 
fabric,    especially    in    cases    of    the    wide    belts    designed    for 


3Iiurh(nery^'.  J*. 
Fig.  3.    Front  and  Side  Elevation  of  Cutter  End  of  Machine,  sho-n^ngr  Cutter  Slide  Adjustments  and  Method  of  Driving. 


Of  tool  steel.  All  driving  shafts  are  of  high  carbon  machinery 
steel  and  finished  by  grinding  as,  of  course,  are  also  the  spin- 
dles. 

Fig.  1  shows  very  plainly  the  convenient  height  of  the  ma- 
chine, and  the  accessibility  of  all  the  parts,  such  as  the  hand 
indexing  and  feed  levers  at  the  left  of  the  machine,  near  the 
feed  hand-wheel.  These  are  used  when  setting  the  machine 
and  are  always  within  easy  reach,  being  about  4  feet  from 
the  floor.  A  number  of  minor  conveniences  will  be  noticed. 
The  change  gears  are  enclosed  by  hinged  covers,  and  guards 
are  provided  for  encasing  all  the  gearing.  The  oiling  facilities 
provided  have  been  carefully  studied  out.  The  bearings 
of  all  shafts  and  spindles  operating  in  a  vertical  position  have 
spiral  oil  grooves,  cut  in  the  opposite  direction  to  the  rota- 
tion of  the  shaft,  so  as  to  retard  the  downward  flow  of  the 
lubricant.  Felt  wipers  are  arranged  on  all  the  planed  bear- 
ing surfaces  to  keep  the  dirt  and  chips  out,  and  retain  the  oil. 
An  oil  pump  with  suitable  piping  and  reservoir  is  provided 
for  supplying  a  lubricant,  as  when  cutting  steel. 

Capacity. 

The  machine  has  a  capacity  up  to  48  inches  in  diameter,  and 
10  Inches  face,  and  will  cut  3  diametral  pitch  in  steel  and  2% 
diametral  pitch  in  cast  iron.  By  taking  stocking  cuts,  heavier 
pitches  can,  of  course,  be  cut.  One  of  the  first  lot  of  these  ma- 
chines built  is  cutting  2  diametral  pitch  in  steel  as  its  regu- 
lar work.  It  will  be  noticed  that,  owing  to  the  construction 
of  this  machine,  the  full  capacity,  so  far  as  diameter  is  con- 
cerned, is  available  whatever  the  angle  at  w-hich  the  cutting 
takes  place.  This  is  owing  to  the  fact  that  the  swivel  is 
effected  by  the  cutter  slide  instead  of  by  the  work  spindle, 
so  that  the  latter  always  bears  a  definite  relation  with  the 
clearance  cut  in  the  base  for  swinging  work  of  large  diameter. 


large  carrying  capacities,  is  to  bring  about  a  weakening  at  the 
very  point  where  the  load  is  heaviest  and  the  bending  of  the 
belt    most   severe. 

An  improved  type,  of  pressed  steel,  is  shown  in  the  illustra- 
tion. The  carrying-roll,  firmly  secured  to  the  through  shaft 
which  revolves  in   self-oiling,  dust-tight  bearings,  consists  of 


Fig.  1. 


A  Pressed  Steel  Troughlng  Roll  which  gives  a  Maximum  of  Life 
and  Carrying  Capacity  to  the  Convej'or  Belt. 


three  parts  rigidly  fastened  together — one  straight  middle  sec- 
tion, and  two  bell-shaped  end-sections,  the  inner  edges  of 
which  are  flanged  so  that  the  center  section  overlaps  each 
snugly,  making  a  close  joint  and  a  well  balanced  roll.  The 
ends  are  closed,  which  prevents  entrance  of  material  to  inter- 
fere with  the  rotation  of  the  roll  or  throw  it  out  of  balance.  A 
point  is  also  made  of  the  clear  height  above  the  supporting 
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planlv.  as  this  effectually  removes  the  roll  from  possible  contact 
with  spilled  material.  The  carrylngrun  is  thus  over  a  one-piece 
roll  on  which  the  loaded  bolt  bears  evenly  for  its  entire  width. 
The  result  is  that  all  troushing  strain  is  eliminated  and  the 
belt  wear  is  conHned  to  ordinary  carryins  service;  nor  does 
observation  show  that  the  difference  in  diameters  of  the  roll 
injures  the  under  side  of  the  belt.  This  is  no  doubt  due  to 
the  fact  that  the  roll  revolves  at  the  speed  of  the  loaded  part 
of  the  belt  and  that  rubbing  is  confined  to  its  edges.  The  wear 
here  is  slight,  and  it  has  been  found  that  the  life  of  the  belt 
Is  determined  by  the  wear  on  the  carrying  part  rather  than  on 

the  Under  side. 

The  return  rolls  are  of  the  one-piece,  straight-face  type, 
set-screwed  to  a  through  shaft  which  revolves  in  bearings 
Identical  with  those  on  the  carrying-run.  Both  rolls  are  com- 
pact light  and  strong,  and  in  service,  under  severe  conditions, 
show  remarkable  durability.  The  lightness  and  simplicity  of 
constru.tion  have  so  reduced  the  initial  cost  that  closer  spac- 
ing is  possible,  and  this,  where  high  speeds  and  great  capaci- 
ties are  desired,  prevepts  sagging  of  the  belt  and  assures 
smooth  easv  operation,  lessened  horse-power  consumption. 
and  a  minimum  of  belt  wear.  As  the  rolls  are  fixed  to  tlu. 
shafts  which,  as  noted,  revolve  in  oil,  the  lubricating  points 
for  each  are  reduced  to  two,  and  these  are  so  accessible  that 
the  bearings  are  always  in  good  condition. 

The  following  considerations  should  govern  the  adoption 
and  use  of  the  belt  conveyor  principle.  First,  it  should  be 
used  onlv  for  materials  to  which  it  is  adapted,  there  being 
no  such  thing  as  a  universal  conveyor.  Second,  the  more 
nearly  a  belt  conveyor  approaches  the  flat  position,  the  longer 
the  belt  will  last,  so  troughing  should  be  shallow  enough  to 
allow  the  belt  to  assume  its  shape  naturally  and  without 
strain.  Third,  the  belt,  however  it  is  made,  should  be  uni- 
formly strong  throughout  its  width,  its  construction  being 
governed  entirely  by  the  material  to  be  handled  and  the 
conditions  under  which  the  conveyor  must  be  run.  The  roll 
just  described,  when  used  as  it  should  be,  conforms  to  the 
above  conditions.  It  is  built  by  the  Link-Belt  Co.,  Philadel- 
phia, Pa. 

THE  DILL  DRIVE. 

The  T.  C.  Dill  Machine  Co..  Philadelphia,  Pa.,  is  building 
the  variable  speed  drive  shown  in  the  accompanying  illustra- 
tions. As  may  be  seen  at  the  first  glance,  it  embodies  an 
exceedingly  ingenious  principle  of  action  and  is  constructed 
along  novel  lines,  though  it  somewhat  follows  the  principle 
of  the  well-known  Sellers  drive  in  the  matter  of  varying  the 
speed  by  forcing  straight  disks  in  between  tapered  disks, 
pressed  together  by  springs,  the  drive  be- 
ing by  the  frictional  contact  between  the 
edge  of  each  straight  disk  and  the  sides 
of  its  mates  on  the  other  shaft.  By 
varying  the  center  distances  of  the  two 
sets  of  disks,  the  diameter  of  the   drive 


The  Commercial  Form  of  the  Device. 
A  variable  speed  device  of  this  type  is  shown  in  its  en- 
closed form  in  Fig.  1,  and  with  the  cover  removed  in  Figs. 
2  and  3.  The  shaft  which  extends  from  the  casing  at  the 
opposite  end  from  the  handle.  Is  the  one  which  receives  the 
power.    On  a  sciiiared  portion  of  this  shaft  are  loosely  mounted 


Fig.  1.    Dill  Variable  Speed  Drive  aa  supplied  for  General  Use. 

on  the  tapered  disks  is  varied,  thus  altering  the  speed.  The 
novelty  of  the  construction  consists  in  multiplying  these  disks 
to  as  great  an  extent  as  required  to  transmit  the  desired 
power,  and  in  making  them  of  thin  steel  stampings,  allowing 
the  whole  arrangement  to  be  of  very  compact  construction. 
Refinements  have  also  been  introduced  in  the  methods  of  ap- 
plying the  pressure,  and  in  varying  the  center  distances  of 
the  disks.- 


Flgr.  2.    View  of  the  Dill  Drive  with  Cover  removed  from  Caslne:.  showinflf 
the  Alternate  Sets  of  Flat  and  Taper  Disks  which  Transmit  the  Power. 

flat  ground  disks,  punched  from  steel  plate,  with  the  holes  to 
fit  the  shaft.  The  driven  shaft,  which  delivers  the  variable 
speed  from  the  device,  has  a  similar  squared  portion  on 
which  are  loosely  mounted  similar  flat  ground  disks  with 
squared  holes.  Between  these  constant  speed  and  variable 
speed   shafts    is   mounted    a   third,   whose   bearings    are   sup- 


Pig.  3.    End  View  of  the  Drive,  showing  the  Method  of  Supporting  and 
Shifting  the  Intermediate  shaft  to  change  the  Speed. 

ported  by  arms  keyed  to  a  rock  shaft,  parallel  to  the  other 
two.  On  this  intermediate  shaft  are  mounted  tapered  disks 
which  enter  the  spaces  between  those  on  the  other  two  shafts. 
They  are  held  to  this  intermediate  shaft  in  the  same  way 
as  the  others,  by  squared  seats.  By  means  of  the  heavy 
coiled  spring  shown,  w^hich  presses  together  the  flanges  which 
confine  them,  all  the  disks  in  the  device  are  pressed  into  con- 
tact with  each  other.  The  rock  shaft  on  which  the  arms  arij 
mounted  which  support  the  intermediate  shaft,  is  provided 
with  a  handle  by  means  of  which  the  latter  may  be  swung 
toward  either  the  constant  speed  or  the  variable  speed  shaft. 
In  the  first  case,  the  edges  of  the  constant  speed  disks  come  in 
contact  with  a  smaller  diameter  of  the  intermediate  taper 
disks,  while  those  of  the  driven  shaft,  on  the  contrary,  en- 
gage a  larger  diameter  of  the  disks  they  engage  with.  This 
results  in  the  increase  of  the  speed  of  the  driven  shaft.  Of 
course,  this  shifting  of  the  center  distance  between  the  shafts 
alters  the  spacing  of  all  the  disks,  as  the  straight  ones  enter 
or  recede  from  the  tapered  openings  between  the  tapered  disks. 
Owing  to  the  rapid  rate  of  rotation  of  the  shafts,  this  side 
adjustment  takes  place  practically  instantaneously,  all  of  the 
disks  being  free  to  move  endwise  on  the  squared  shafts,  as 
explained,  except  for  the  pressure  of  the  coiled  spring  on  the 
intermediate  shaft,  which  gives  the  pressure  required  for  the 
driving. 
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The  c-ontiict  between  tlie  Hat  and  tapeieil  iliskii  is  byl  a 
spot,  and  as  they  have  a  rolling  action  on  each  other,  the 
frii-tloiial  resistance  is  reduced  to  a  minimum.  Great  power, 
« hile  still  retaining  exceptional  endurance.  Is  obtainea  by 
first  determining  the  proper  pressure  from  the  standpoint  of 
endurance  for  one  disli,  and  llien  adding  a  sulllcicnl  number 
to   transmit    tlio   power    required.     The   spring   is  adjusted   to 


pact  (lian  that  shown  in  tlie  variable  speed  counter-sbafts  In 
KigB.  1  to  3.  The  change  in  the  tuovement  of  the  iutermediate 
shaft  as  compared  with  the  first  design,  necessitates  a  rear- 
rangement of  the  disks.  As  will  be  noted,  the  tapered  disks 
are  mounted  on  (he  driving  shaft  and  the  driving  end  of  the 
intermediate  shaft,  while  the  flat  disks  are  mounted  on  the 
driven  end  of  the  intermediate  shaft  and  on  the  spindle.    This 
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Flgr.  4.    Suggested  Arrangement  of  DiU  Drive  as  Incorporated  In  the  Head-stock  of  a  20-lnch  Latbe. 


suit  the  load  at  a  given  speed,  and  as  the  speed  is  increased 
the  pressure  is  reduced,  and  vice  versa.  Owing  to  the  peculiar 
construction  of  this  spring,  constant  horse-power  output  is 
attained  by  malving  the  pressure  vary  with  the  speed. 

The  apparatus  shown  in  Figs.  1,  2  and  3  shows  the  drive 
in  the  form  in  which  it  is  being  put  on  the  marlvet  as  a  speed 
box  for  general  use.  These  speed  boxes  are  made  in  several 
sizes,  from  \'-2  horse-power  up,  and  with  a  speed  ratio  of  5  to  1, 
though  more  or  less  can  be  had  it  desired.  The  drive  shown, 
which  is  suitable  for  5  horse-power,  is  23  inches  long  and  15 
inches  wide  over  all,  including  the  extensions  for  the  feet 
and  bearings.  The  frame  proper  is  only  19  inches  long,  11 
inches  wide,  and  9  inches  high.  The  disks  are  4  inches  in 
diameter  and  3/64  inch  thick.  The  constant  speed  shaft  runs 
at  400  revolutions  per  minute.  Compactness  will  thus  be  seen 
to  be  a  prime  characteristic  of  this  device,  as  compared  with 
others  previously  built  for  the  same  purpose. 

Direct  Application  to  Lathe  Head-stock. 

Instead  of  giving  the  constant-speed  shaft  a  velocity  midway 
between  the  highest  and  lowest  of  the  driven  shaft,  the  diam- 
eters of  the  disks  may  be  so  arranged  that  the  change  of 
speed  is  all  in  the  direction  of  a  reduction,  so  that  the  high- 
est speed  of  the  driven  shaft  does  not  exceed  the  initial  speed. 
This  arrangement  is  recommended  as  being  a  suitable  design 
for  incorporating  in  the  head-stock  of  a  lathe  or  boring  mill. 
Such  a  modification  of  the  device  is  shown  in  the  sketch  of 
Fig  4  which  suggests  a  suitable  arrangement  of  the  Dill  drive 
as  applied  to  a  lathe  head-stoclv. 

In  this  sketch  it  will  be  noted  that  the  flat  disks  X  (which 
are  fitted  directly  to  a  squared  seat  on  the  spindle  B)  are  14 
inches  in  diameter,  meshing  with  12-inch  tapered  disks  K 
on  the  intermediate  shaft  C.  On  the  other  end  of  the  inter- 
mediate shaft  is  another  series  of  flat-  disks  L  12  inches  in  di- 
ameter, which  intermesh  with  tapered  disks  M  of  the  same  size 
on  the  constant-speed  shaft  A.  Sufficient  power  for  this  ap- 
plication to  the  lathe  may  be  obtained  with  a  comparatively 
small  nimiber  of  disks.  With  the  arrangement  shown  a  speed 
ratio  of  30  to  1  is  obtainable. 

It  will  be  noted  that  in  this  case,  instead  of  swinging  inter- 
mediate shaft  C  from  A  toward  B.  it  is  mounted  on  arms  E. 
pivoted  in  such  a  way  that  it  approaches  or  recedes  from  A 
and  B  simultaneously.     This  construction  is  still  more  com- 


also  necessitates  two  sets  of  compression  springs,  O  and  Q, 
for  giving  the  pressure  required  for  transmitting  the  power 
desired.  The  spreading  apart  of  the  disks  and  the  conse- 
quent increased  pressure  of  the  springs  as  the  speed  decreases, 


Fig.  5.  Arrangement  by  means  of  \rhlch  the  Speed  of  the  Drive,  mounted 
on  the  Counter-shaft,  is  controUed  by  the  Position  of  the  Tool-post,  for 
Facing,  etc. 

gives  the  increased  torque  required  for  transmitting  constant 
power  at  variable  speed — a  provision  which  is  necessary  in 
the  case  of  lathes. 

Automatic  Speed  Control  for  Lathes. 
The  sketch  shows  an  arm  H.  having  a  pin  adapted  to  engage 
any  one  of  a  number  of  notches  in  a  link  J  attached  to  the 
cross-slide.     This  arm   is  connected  by  link  F  to  rock  shaft  D 
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in  such  a  way  as  to  vary  the  speed  with  the  position  of  the 
cross  slide,  tluis  automatically  adapting  it  to  the  diameter  of 
the  cut.  This  would  be  very  convenient  for  facing  cuts,  or 
for  work  in  which  the  diameter  is  constantly  varying.  The 
lathe  shown  in  Fig.  5  is  provided  with  a  somewhat  similar 
arrangement,  intended,  however,  to  be  used  with  a  variable 
speed  box  such  as  shown  in  Fig.  1,  bolted  to  the  ceiling.  In 
this  case  the  bell-crank  at  the  rear  is  connected  by  a  long 
link  with  the  rock  shaft  of  the  speed  box  on  the  ceiling.  A 
lever  is  also  provided,  as  will  be  shown,  by  w-hich  the  speeil 
is  changed  manually  when  desired,  the  lever  being  so  arranged 
as  to  slide  with  the  carriage  and  be  always  in  convenient  posi- 
tion for  the  operator.  The  lathe  in  this  case  is  adapted  to  the 
variable  speed  box  drive  by  slipping  a  special  wide-faced 
pulley  over  the  two  largest  steps  of  the  cone,  thus  giving  a 
more  powerful  drive  than  the  original  construction,  as  well  as 
a  more  flexible  one. 


THE  NORTON  20  x  192-INCH  GRINDING 
MACHINE. 

The  machine  shown  in  the  two  accompanying  enguavings.  Is 
the  latest  addition  to  the  line  of  grinding  machines  built  by 
the  Norton  Grinding  Co.  of  Worcester,  Mass.     The  machines 


tapers,  but  it  made  simple  and  rigid,  so  that  it  may  do  accu- 
rate and  heavy  work,  without  the  complication  due  to  extra 
adjustments  on  the  table  itself.  There  is,  however,  an  ad- 
justment for  the  foot-stock  to  correct  the  alignment  of  the 
centers  In  case  of  any  wear  In  the  center  points.  The  grind- 
ing wheel  of  this  machine  is  furnished  in  various  widths 
(from  2  to  4  inches)  to  suit  various  kinds  of  work;  It  Is  24 
inches  4n  diameter.  The  machine  will  use  20  horse-power  to 
good  advantage.  From  5  to  20  horse-power  should  be  reck- 
oned on  in  installing  the  machine,  the  amount  depending  on 
the  character  of  the  work  to  be  produced,  and  the  ambition 
of  the  operator. 

The  smaller  sizes,  that  is,  from  flC  to  120  inches  length  be- 
twen  centers,  are  designed  for  the  grinding  of  rolls  and 
similar  work. 


ELECTRICAL  FAULT  FINDER  FOR  DETECTING 
GROUNDS,  SHORT  CIRCUITS,  ETC. 

A  new  and  useful  instrument  has  recently  been  brought  out 
by  the  Electrical  Controller  &  Mfg.  Co.,  of  Cleveland,  Ohio. 
The  makers  call  it  a  "Fault-Finder."  It  is  intended  to  be 
used  in  detecting  and  locating  grounds,  short  circuits,  open 
circuits,   leaks  and   other  faults  in  armature  and  field   coils. 
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Fig.  1.    A  Norton  Grinder  of  Unusual  Capacity,  designed  for  the  Finishing  of  Heavy  Engine  and  Marine  Shafts. 

control  circuits,  switchboard  wiring,  or  any  other  electrical 
connection.  It  will  not  only  indicate  trouble,  but  will  locate 
it  as  well.  In  the  case  of  a  motor  armature,  for  instance,  a 
faulty  coil  can   be   accui'ately  located  and  the  nature  of  the 


shown  are  notable  for  their  great  capacity,  particularly  in 
regard  to  length.  They  are  especially  intended  for  grinding 
long  and  heavy  shafts  such  as  found  in  stationary  engine 
and  marine  work,  as  well  as  for  finishing  shorter  work,  such 
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Fig.  2.    Rear  View  of  Heavy  Norton  Grinder.    The  Bed  is  made  in  Lengths  of  fVom  8  to  22  feet. 


as  spindles,  etc.  The  machine  shown  is  not  by  any  means 
the  longest  of  this  size  the  builders  are  prepared  to  make, 
though  it  is  the  limit  practicable  with  the  bed  cast  in  one 
piece.  In  the  case  shown,  the  base  is  30  feet  long;  for 
greater  lengths  it  is  made  in  three  pieces.  That  for  the  larg- 
est machine  of  the  series  (which  is  capable  of  grinding  work 
22  feet  between  centers)  has  a  base  42  feet  long. 

The  base  casting  is  unusually  heavy,  even  when  its  size  is 
■considered.  The  ways  are  provided  with  a  series  of  oiling 
rolls,  closely  spaced,  thus  furnishing  the  lubrication  necessary 
to  insure  long  life  and  continuous  accuracy  in  guiding  ways. 
An  equipment  of  permanent  adjustable  wedges  is  provided 
lor  correcting  the  alignment  after  the  machine  has  been  placed 
on  the  foundation.  These  corrections  are  made  at  any  time 
when  errors  appear,  due  to  the  settling  of  the  foundation.  The 
wedges  are  machined  and  rest  on  iron  plates,  which  should 
be  imbedded  in  the  cement  foundation  and  made  to  line  up 
with  a  straight-edge  and  level.  This  system  of  adjusting 
"blocks  has  been  previously  described  in  Machinery.  (See 
issue  of  March,  1907.) 

This  machine  has  the  same  general  features  as  the  other 
Norton  grinders.  In  the  case  shown,  it  is  driven  from  an 
-over-hea4  counter-shaft,  though  it  can  be  furnished  for  self- 
contained    electric   drive.     It   has   no   provision   for   grinding 


trouble  defined.  If  the  coil  is  damaged,  the  layer  in  which 
the  fault  lies  can  be  determined.  In  a  bunch  of  control  wires 
in  a  multiple  unit  train  control  or  other  magnetic  switch 
control,  the  faulty  wire  or  pair  of  wires  can  be  promptly  lo- 
cated and   the   nature   of   the   fault    quickly   found.     The   in- 


Fig.  1.    Device  for  Detecting  Faults  in  Electrical  Connections. 

strument  consists  of  a  small  box,  provided  with  a  strap  for 
carrying  over  the  shoulder  when  testing  motors  in  inacces- 
sible places,  such  as  under  cars  or  on  electric  over-head  trav- 
eling cranes.  From  this  small  box,  leads  are  connected  to  tele- 
phone receivers   (either  one  or  tw'o,  depending  on   the  noisi- 
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ness  of  the  sunuiindiiigs)  titted  with  a  head  piece  ho  as  to 
leave  both  hands  free  for  testing.  The  rheostat  may  be  ad- 
justed to  give  a  sound  of  any  magnitude  from  a  very  loud 
one,  more  than  a  normal  ear  can  stand,  down  as  faint  as 
iftay  be  desired.  Leads  extend  from  the  box  also  to  the  two 
test  terminals. 

This  device  is  inexpensive,  small  and  portable,  and  requires 
no  outside  current  to  operate  it.  But  one  man  is  needed  to 
operate  It  under  any  conditions,  so  there  is  no  excuse  for  the 
tester's  desiring  a  helper.  The  manufacturers  have  prepared 
a  neat  booklet  describing  the  instrument  and  giving  instruc- 
tions for  ils  use;  this  will  be  sent  on  request  to  interested 
persons.  

BLISS  TRIPLE-ACTION  DRA'WING  PRESS. 

We  show  herewith  a  drawing  press,  placed  on  the  market 
by  the  E.  W.  Bliss  Co.,  5  Adams  St.,  Brooklyn,  N.  Y..  In 
which  three  sliding  motions  and  a  knock-out  arrangement 
are  bo  combined  that  work  formerly  done  in  two  operations 
may  now  be  done  in  one.  This  does  away  entirely  with  re- 
handling  and  annealing  first  operation  shells,  inasmuch  as 
the  second  operation  immediately  follows  the  first,  making 
the  second  draw  while  the  metal  is  still  warm. 
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Fig.  1.    Triple-action  Presa  by  means  of  which  Two  Drawing  Operations 
are  performed  at  Each  Strolce  of  the  Machine. 

In  this  press,  the  dies  and  the  blank  placed  on  them  are 
carried  by  the  lower  table,  which  is  raised  by  the  toggle  move- 
ment shown  at  the  base  of  the  machine  to  meet  the  stationary 
blank  holder,  supported  by  the  sides  of  the  press  frame.  Pro- 
jecting through  this  stationary  blank  holder  are  two  plungers, 
one  within  the  other,  of  which  the  outer  or  first  operation 
plunger  is  operated  by  a  lever  movement  which  gives  it  a 
dwell,  independent  of  and  succeeding  that  given  to  the  lower 
table,  while  the  inner  or  second  operation  plunger  is  operated 
by  the  cranks  and  connecting-rods  shown  at  the  sides  of  the 
machine. 

In  performing  a  drawing  operation,  the  movements  are 
as  follows:     The  blank  is  laid  on  the  die  carried  by  the  lower 


table.  This  la  raised  by  the  toggle  movement,  holding  the 
blank  between  the  die  and  the  stationary  blank  holder,  dwell- 
ing there  while  the  first  operation  punch  (the  ouUld« 
plunger)  comes  into  action  and  makes  the  flrst  draw.  This 
plunger  Is  then  given  a  dwell  by  the  lever  mechanism  which 
operates  it,  so  that  it  acts  as  a  blank  holder  for  the  shell  in 
the  second  operation.  This  second  operation  is  performed  by 
the  smaller  Inside  plunger,  which  redraws  the  shell  through 
a  second  opening  In  the  die.  The  parts  now  all  separate,  and 
the  knock-out  comes  Into  action,  ejecting  the  blank  so  that  it 
may  be  easily  removed. 

This  press  is  of  very  compact  construction,  and  occupies  no 
more  room  than  any  double  action  machine  of  the  correspond- 
ing size  for  second  operation  work.  The  floor  space  occupied 
over  all  is  'J  feet  3  Inches  from  front  to  back,  and  10  feet  11 
inches  from  right  to  left.  The  height  from  the  top  of  the 
frame  to  the  floor  is  15  feet  9  Inches.  The  machine  is  geared 
in  the  ratio  of  21 '/j  to  1.  The  fly-wheel  is  54  Inches  in  diam- 
eter and  8  Inches  face,  weighing  2,300  pounds,  while  the 
weight  of  the  whole  machine  is  00,000  pounds.  This  machine 
is  another  evidence  of  the  tendency  in  sheet  metal  working 
to  combine  operations,  and  reduce  the  number  of  handlings 
and  annealing  required  for  doing  a  given  piece  of  work. 


THE  VIXEN  MILLING  FILE. 

In  the  March,  1907,  issue  of  Maciiixebt,  was  published  a 
brief  description  of  a  file  of  European  origin,  in  which  the 
teeth  were  of  circular  shape,  and  were  cut  out  of  solid  metal, 
instead  of  being  raised  by  chiseling  as  with  the  usual  process 
of  file  cutting.  This  file  is  now  introduced  to  the  American 
market  as  a  commercial  product  under  the  name  of  the 
"Vixen"  patent  milling  file.  It  is  sold  by  the  National  File 
&  Tool  Co.,  205-206  The  Bourse,  Philadelphia,  Pa. 

As  may  be  seen  in  the  half-tone,  the  teeth  have  a  circular 
form  and  are  cut  unusually  deep.  This  form  makes  them 
self-clearing — a    great    advantage,    especially    on    soft    metals. 


Fig.  1.    A  Smooth  Free-cutting  File  in  which  the  Teeth  are 
cut  out  of  Solid  Metal. 

The  file  cuts  equally  well  on  soft  or  tool  steel,  cast  or  wrought 
iron,  bronze  and  other  hard  metals,  and,  in  addition,  will  cut 
brass,  lead,  aluminum  and  other  soft  metals  without  clogging. 
It  is  also  useful  as  a  wood  or  farrier's  rasp,  as  well  as  for 
slate,  marble,  etc.  Although  its  capacity  is  higher  than  even 
a  tool  of  the  rasp  or  bastard  order,  it  does  its  work  with 
such  smoothness  and  precision  that  in  spite  of  its  great 
capacity  for  removing  metal,  it  is  adapted  to  the  finest  work 
as  well.  This  is  largely  owing  to  the  manner  in  which  the 
teeth  are  cut,  they  being  left  with  true,  even  cutting  edges, 
which  leave  a  smooth  surface,  producing  curling  chips  more 
like  that  resulting  from  a  true  cutting  action,  than  that  of 
the  ordinary  file.  The  shape  of  the  teeth  is  such  that  the 
file  works  as  well  on  a  greased  surface  as  on  a  dry  one. 

The  first  cost  of  the  Vixen  file  is  somewhat  greater  than 
that  of  the  older  variety,  but  it  is  asserted  that  on  account 
of  the  enormuos  amount  of  work  it  will  do  and  its  long  life, 
it  is  very  much  the  cheapest  file  on  the  market.  Besides  this. 
It  may  be  resharpened  four  times,  each  operation  costing 
about  half  that  of  the  iie-cutting  of  the  ordinary  file,  and 
after 'each  resharpening  the  file  is  again  quite  as  good  as 
new.  In  addition  to  the  special  shape  of  the  teeth,  the 
capacity  of  the  file  is  increased  by  the  special  process  of 
hardening  which  is  followed,  as  well  as  by  the  high  quality 
of  the  steel  from  which  it  is  made.  This  steel  is  a  special 
preparation,  obtained  after  exhaustive  experiments.  The 
file  is  made  with  9  teeth  to  the  inch  for  regular  work  and 
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12  teeth  to  the  inch  for  fine  work.  The  latter  ranks  with  the 
"smooth"  file  in  the  matter  of  finish,  though  it  greatly  ex- 
ceeds it  In  the  ability  to  remove  metal. 


WALCOTT  16-INCH  ENGINE  LATHE. 
The   new   engine  lathe  built   by    the  Walcott  &  Wcod    Ma- 
chine Tool  Co.,  of  Jackson.  Mich.,  is  intended  to  be  a  plain 
manufacturing  tool,  in  which  the  points  specially  looked  out 
for  are  stiffness  and  cutting  power.     The  accompanying  half- 


Fig.  1.    The  Walcott  16-iiich  Engine  Lathe. 

tone  illustration,  and  the  line  drawing  showing  a  section 
through  the  head,  and  feed  mechanism,  will  enable  the  reader 
to  judge  as  to  how  nearly  these  requirements  have  been  filled. 
As  is  required  for  modern  conditions,  the  bed  is  deep  and 
cross-ribbed  at  short  intervals  throughout  its  entire  length. 
The  head-stock  is  of  heavy  section,  and  is  rigidly  bolted  to 
the  bed.     A  4-step  cone  is  used,   the   largest  step  being   9% 


;}.   may  be  shifted   to  either  one  of  three  positions  to  mesh 

with   gears  C.  />  and   K.   respectively.     These   last   gears  are 

keyed  to  sleeve  F,  which  runs  loosely  on  stud  G.     For  screw 

cutting,  the  intcrmodiate  gear  H  on  quadrant  ./   is  engaged 

with  pinion  teeth  cut  on  the  inner  end  of  sleeve  F.  and  with 

the   proper   change    gear   K  on    lead-screw    L.     For   left-hand 

threads,    intermediate   gear   M   is   interposed   between   F  and 

H.     There  is  nothing  to  correspond  to  the  tumbler   gears  of 

the   usual    lathe,   as   the   changes   for   direction   of    feeds   are 

effected  in  the  a|)ron.     For  any  given  change  gear  at  A',  three 

threads    are     available,     depending    on 

which   of   the  three   positions  handle  B 

occupies.      The     thread     cutting     index 

provided    indicates    the    position    of    B 

cs  well  as  the  chang:^  gears  used. 

While  this  quick-change  apparatus 
extends  the  range  of  screw  cutting,  it 
was  not  primarily  designed  for  this  b?- 
ing  intended  rather  for  giving  a  quick 
control  of  the  feed.  WTien  feeding,  gear 
N  on  lower  quadrant  O  is  thrown  into 
mesh  w-ith  intermediate  gear  H.  To 
the  inner  hub  of  N  are  keyed  two  gears 
P.  meshing  with  corresponding  gears  Q, 
which  run  loosely  on  the  splined  feed 
rod  R.  In  recesses  in  the  hubs  of  gears 
Q  are  formed  clutch  teeth,  which  may 
be  engaged  by  a  clutch  blade  between 
them,  and  manipulated  through  a  slid- 
ing collar  and  an  internal  rod  by  hand 
lever  S.  Two  changes  of  feed  are  thus 
obtained,  which,  combined  with  the 
three  controlled  by  lever  B.  gives  six 
in  all.  This  is  sufficient  for  the  ordi- 
nary range  of  manufacturing,  and 
makes  the  machine  well  adapted  to  the 
general  run  of  work,  quick  change  of  feeds  being  much  more 
important  in  this  respect  than  quick  changes  for  screw 
tutting. 

The  carriage  is  strongly  constructed,  and  has  a  bearing  22 
inches  long  on  the  w.iys.  It  is  securely  gibbed  to  the  bed. 
The  longitudinal  and  cross  feeds  are  driven  as  explained  by 
the  feed  rod.  independently  cf  the  screw.     The  apron,  which 
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Fig.  2.    End  VieTV  and  Section  through 

inches  in  diameter  and  2  9/16  inch  face.  The  spindle  is  of 
high  carbon  steel,  ground,  and  with  a  1 1/16-inch  hole  through 
its  center.  The  bearings  are  of  the  best  phosphor  bronze, 
provided  with  ample  oiling  facilities  and  adjustable  for  wear. 
The  thrust  is  entirely  taken  up  at  the  rear  bearing. 

Perhaps  the  principal  feature  of  interest,  so  far  as  mechan- 
ism is  concerned,  is  the  arrangement  of  the  feeds.  As  may 
be  seen  in  Fig.  2.  the  rear  end  of  the  spindle  is  extended  to 
"UDPort.  the  triple  sliding  gear  A.  which,  by  means  of  lever 


Head-stock,  showing  Feed  Connections. 

is  securely  bolted  to  the  carriage,  is  provided  with  gearing 
of  ample  face  and  pitch  to  withstand  coarse  feeds.  There  is 
no  friction  engagement,  the  drive  being  positive.  Both  the 
longitudinal  and  cross  feeds  are  reversed  in  the  apron,  and 
the  mechanism  is  so  interlocked  that  the  two  cannot  be 
thrown  in  together.  The  handles  and  hand-wheels  for  con- 
trolling these,  together  with  those  for  the  clamping  arrange- 
ment and  the  throwing  in  of  the  half  nut  for  thread  cutting, 
are  all  on  the  front  of  the  apron,  within  easy  reach  of  the 
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iipeiator.  The  geariiiK  of  the  apron  is  so  anaiincil  thai  ono 
turn  of  tlio  hanj-wheel  moves  llie  ran-iaK<'  apiiroxiniatcly  one 
inch.  Tliia  is  very  convenient  in  thread  ciittinn.  as  tlie  lathe 
can  he  stopi)eii  and  the  carriage  moved  hadi  by  hand  a  suit- 
able number  of  whole  turns  of  the  hand-wheel.  This  beiuK 
ilone,  the  lead-screw  nut  can  be  thrown  In  with  the  assur- 
ance that  the  threads  will  match  up  in.  the  right  place. 

Special  attention  Is  given  to  the  workmanship  of  these 
machines,  and  they  are  sent  out  guaranteed  to  show  correct- 
ness of  alignment  within  0.002  inch,  in  both  cross  and  longi- 
tu<linal  feeds.  The  beds  are  made  from  6  to  10  feet  long,  as 
desirod.  The  G-foot  bed  will  take  3  feet  3  inches  between  thq 
(enters.  The  regular  equipment  includes  large  and  small 
face-plates,  steady  and  follow  rests,  cfmponnd  rest,  full  set 
of  change  gears  for  cutting  threads  from  3  to  36  per  Inch, 
countershaft  and  wrenches.  At  extra  cost,  the  lathe  will  be 
furnished  with  an  oil  pan  and  pump  (as  shown  In  the  engrav- 
ing), or  with  a  taper  or  relieving  attachment. 


Fig.  1  shows  n  general  view  of  the  machine,  Fig.  2  shows 
the  machine  with  the  work   in   plai'O  ready  to  commence  the 


KIRK  STOVE-PIPE  ELBOW  MACHINE. 

Th6  three  half-tcnes  shown  herewith  illustrate  an  in- 
genious machine  invented  by  Mr.  N.  C.  Kirk,  of  Clialtanooga. 
Tenn.     The  purpose  of  the  machine  is  the  forming  of  elbows 
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A  Machine  for  Forming  Ribbed  Stove  pipe  Elbows  by  the  Rolling  Process 

in  stove-piping  by  the  crimping  process.  Unlike  other  ma- 
chines for  the  same  work,  there  are  no  reciprocating  move 
inents  whatever  in   the  mechanism,  the   whole  process  being 


Pig.  3.    Appearance  of  Work  at  the  Completion  of  the  Operation:   not«  the 
Swinging  Chuck  which  forms  the  Elbow  to  the  Desired  Radius. 

operation,  and  Fig.  3  shows  the  work  completed.  The  power 
is  applied  to  Use  pulley  shown  at  the  rear  of  the  machine, 
which,  through  suitable  shafting  and  gearing, 
drives  a  spur  gear  mounted  in  the  head.  This 
spur  gear  has  an  eccentric  seat,  in  which  is 
mounted,  on  roller  bearings,  the  ring  which 
forms  the  grooves,  the  position  of  this  ring 
being  eccentri<-  to  the  outside  of  the  gear  wheel 
liy  the  depth  of  crimping  required.  At  each 
levolution  of  the  gear  a  crimp  is  formed.  The 
fact  that  the  crimping  ring  is  mounted  on 
roller  bearings,  allows  it  to  roll  in  contact  with 
the  work  Instead  of  rubbing  over  it,  preventing 
the  shearing  action  that  would  otherwise  take 
place. 

The  work  itself,  as  shown  in  Figs.  2  and  3, 
is  held  at  each  end  by  conveniently  operated 
chucks,  so  that  it  does  not  revolve.  The  inner 
chuck  is  mounted  on  the  sliding  bar.  while 
the  outer  one  moves  on  a  swinging  support 
whose  radius  is  equal  to  that  it  Is  desired  to 
give  the  completed  elbow.  During  the  feedln,!? 
of  the  pipe,  the  rear  chuck  slides  on  the  bar, 
and  the  outer  chuck  swings  about  its  pivot. 
The  feeding  is  accomplished  by  the  action  of 
the  crimping  ring,  whose  axis  is  set  in  a  posi- 
tion out  of  parallel  >vith  the  axis  of  rotation  of 
the  gear  which  drives  it.  This  angular  setting, 
combined  with  the  rotation,  causes  the  rolling 
to  take  place  in  a  helical  line  around  the  pipe, 
advancing  the  latter  a  uniform  amount  for 
each  revolution. 

To  form  an  elbow,  the  operator  swings  the  hinged  support 
with  its  outer  chuck  and  hand-wheel  around  in  position  to 
receive  the  end  of  the  blank  pipe,  w-hich  has  been  slipped 
through  the  housing  and  into  the  chuck.  The  two  ends  are 
then  made  fast  in  inner  and  outer  chucks  (the  latter  being 
swung  in  for  the  purpose)  by  a  slight  turn  of  the  hand- 
wheels.  The  machine  is  now  started  up,  and  the  continuous 
helical  crimp  is  formed,  the  pipe  being  fed  out  along  the 
desired  curve  as  the  operation  proceeds.  When  the  correct 
curvature  has  been  formed,  the  machine  stops  automatically 
with  the  crimping  ring  in  position  to  receive  another  blank, 
in  which  position  the  finished  elbow  may  be  easily  removed. 


Pig.  2.    The  Machine  Open,  ready  to  receive  tlS  Work. 

a  rotary  one.  This  makes  possible  an  exceedingly  rapid 
pioduction,  witli  an  almost  absolute  absence  of  noise  and 
vibration   in   the  action,  which   is  smooth  and   continuous. 


DRESES  48-INCH  RADIAL  DRILL. 

The  4S-inch  radial  drill  built  by  the  Dreses  Madiine  Tool 
Co.,  of  Cincinnati,  Ohio,  has  been  redesigned  throughout,  but 
with  particular  reference  to  the  driving  mechanism.  The 
back  gears  and  clutches  for  stopping  and  reversing  are  now 
mounted  on  the  spindle  head  Instead  of  on  the  arm  at  the 
back  of  the  column.  This  makes  It  possible  to  arrange  the 
controlling  handles  in  considerably  more  convenient  locations 
for  machines  of  different  sizes  than  was  previously  possible. 
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and  at  the  sanio  time  ppnnits  the  use  of  hlRhspeed  shafts 
with  low  torque  to  a  point  in  the  drive  very  close  to  the  drill 
Itself.  Other  featiires  of  the  machine  are  the  double  column 
with  the  stationary  stump  carried  very  nearly  to  the  top  of 
the  outer  sleeve,  and  the  gear  box  which,  in  combination  witli 
the  back  gears,  gives  14  rates  of  speed,  and  may  be  changed 
with  ease  while  the  machine  Is  running.  This  is  due  to  the 
fact  that  the  variable  speed  shaft,  if  not  connected  with  a 
higher  speed,  runs  constantly  at  a  speed  determined  by  the 
lowest  ratio  of  the  change  gears.  The  pilot  wheel  for  the 
quick  return  movement  has  four  handles,  any  one  of  which 
may  be  used  as  a  lever  for  operating,  the  clutch  connecting 
the  worm-wheel  with  the  pinion  shaft.  The  machine  gives  a 
general  appearance  of  ruggedness  and  extreme  simplicity,  es- 
pecially when  the  number  of  movements  and  adjustments 
provided,  is  considered. 


LANCASTER  OVAL  TAPER  DRILL   SOCKETS, 

AND    LATHE    ATTACHMENT    FOR 

PRODUCING  THEM. 

The  Lancaster  Machine  &  Knife  Works  of  Lancaster,  N.  Y.. 

is  selling  a  new  style  of  twist  drill  socket   which,  it  would 

appear,  overcomes  most  of  the  difficulties  met  with  in  driving 

taper  shank   twist   drills.     The  great  difficulty  in   doing  this, 


In  the  upper  part  of  Fig.  1  is  shown  a  reducing  socket  with 
an  external  and  internal  taper,  both  oval  in  section.  A  knock- 
out pin  is  provided,  as  shown,  for  forcing  out  the  drill  from 
the  socket  without  injuring  it  by  raising  a  burr  or  otherwise. 
The  lower  socket  is  provided  with  a  shank  and  is  of  the  usual 
form,  the  drill  being  removed  by  a  drift  inserted  in  the  cross 
hole. 


Fig.   I. 


Lau<;aster  Oval  Taper  DrUl  Sockets,   which   obviate  the 
Use  of  the  Tang. 


as  is  well  known,  is  in  preventing  the  tang  of  the  drill  from 
twisting  off  under  the  heavy  service  to  which  these  drills 
are  subjected  under  modern  conditions  and  with  modern 
tool  steels.  In  the  case  of  the  Lancaster  socket,  the  taper 
shank    of   the   twist   drill    is   oval    in   section   throughout   its 


Fig.  2. 


Lodge  Ac  Shipley  Lathe  fitted  with  the  Lancaster  Attachment    or  Turning  and 
Boring  Ovale  and  other  Irregular  Shapes. 


length,  and  fits  accurately  a  corresponding  taper  oval  hole  in 
the  socket.  When  so  made,  there  is  no  way  for  the  drill  to 
slip,  the  only  possible  accident  being  the  breaking  of  the  drill 
itself,  due  to  an  over  strain. 


Fig.  3.    Rear  View  of  Lathe  fitted  with  Irregular  Turning  and 
Boring  Attachment. 

A  lathe  built  by  the  Lodge  &  Shipley  Machine  Tool  Co.  and 
equipped  with  a  Lancaster  attachment  for  turning  ovals  and 
other  odd  shapes,  is  shown  in  Figs.  2  and  3.  The  taper 
sockets  are  produced  on  lathes  so  arranged.  The  device  con- 
sists essentially  of  a  shaft  carried  in  bearings  at  the  rear  of 
the  bed,  connected  on  one  side  by  change  gearing  to  the  spin- 
dle, and  on  the  other  by  a  telescopic  shaft  to  an  eccentric 
on  the  cross-slide,  the  eccentric  being  arranged  to  reciprocate 
the  tool-post  in  unison  with  the  rotating  of  the  spindle,  thus 
producing  the  form  desired.  The  change  gearing  between  the 
lathe  spindle  and  the  attachment  may  be  arranged  in  the  ratio 
of  1  to  1  for  eccentrics,  2  to  1  for  ovals,  3  to  1  for  3-lobed  cams 
and  4  to  1  for  square  sections.  Increased  ratios  may  be  used 
for  polygons  of  greater  numbers  of  sides.  The  eccentric  is 
double,  the  inner  and  outer  members  being  rotatable  on  each 
other  so  as  to  vary  the  throw  at  will  from  zero  to  Y2  inch.  A 
graduated  disk  is  provided  showing  the  throw  obtained.  For 
special  work  special  eccentrics  may  be  provided  for  any  de- 
sired travel  of  the  slide.  Solid  eccentrics  (not  adjustable) 
may  be  substituted  for  the  arrangement  described  above  for 
producing  duplicate  work  in  quantities. 

The  tool-post  is  mounted  on  a  supplementary 
slide,  dovetailed  to  the  carriage,  and  under  the 
control  of  the  taper  attachment.  This  supple- 
mentary slide  l^as  cast  to  it  brackets  for  the 
bearings  of  the  sleeve  on  which  the  eccentric  is 
mounted.  The  eccentric  rod  reciprocates  the 
tool-slide,  on  which  the  tool-post  may  be  adjusted 
to  the  diameter  of  work  required.  The  main 
cross-slide  ■  screw  operates  the  supplementary 
slide. 

The  lathe  shown  is  equipped  with  a  taper  at- 
tachment. For  round  taper  turning,  the  driving 
shaft  of  the  attachment  on  the  back  side  of  the 
lathe  is  disconnected  from  the  spindle,  while  for 
plain  straight  turning  the  block  is  disconnected. 
When  this  is  done  the  lathe  may  be  run  as  an 
ordinary  engine  lathe.  When  boring  or  turning 
to  shape,  and  using  the  forming  device  with  or 
without  the  taper  attachment,  the  work  is  done 
with  the  same  precision  and  with  as  little  extra 
care  is  in  turning  or  boring  round  surfaces,  the 
whole  mechanism  being  positive  and  taking  care 
of  itself  without  attention.  All  the  wearing 
surfaces  of  this  attachment  are  provided  with 
ample  oiling  facilities.  A  depth  gage  is  fitted  to  the  com- 
pound rest  screw,  so  that  all  diameters  can  be  easily  and  posi- 
tively duplicated  in  boring  or  turning.  A  gage  is  furnished 
lor  locating  the  point  of  the  tool  for  all  cutting  conditions. 
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Besides  the  sockets  shown  in  Fig.  1,  other  examples  of  the 
use  of  the  attachment  are  shown  In  Fig.  4.  These  examples 
Include  a  series  of  oval  taper  shank  sockets,  inserted  one 
within  the  other,  and  a  lilobed  coupling  joint,  which  may  bo 
used  in  the  same  way  as  the  universal  joint  common  in  roll- 
ing niill  practice.  The  builders  claim  that  the  device  Is  ap- 
plicable to  the  making  cf  drives  of  all  kinds,  doing  away  with 


Figr.  4.    Samples  of  Turning  and  Boring  produced  by  the  Attachment. 

keys,  set-screws,  splined  shafts  and  other  holding  devices. 
By  using  the  squared  design  with  the  ends  of  the  shafts  tap- 
ered, a  square  positive  coupling  drive  is  procured,  free  from 
projectirtg  set-screws  and  other  objectionable  features,  and  one 
that  can  be  separated  quickly  and  put  together  again  without 
the  necessity  of  re-facing.  The  hubs  of  gears  may  be  bored  to  a 
square  outline  to  fit  correspondingly  square  turned  shafts. 
Milling  cutters,  shell  reamers  and  other  tools  at  present  held 
in  place  by  keys,  may  also  be  fastened  to  their  arbors  in  a 
similar  way.  This  will  avoid  much  loss  from  cracking  in 
hardening,  due  to  the  weakness  in  this  respect  of  the  sharp 
corners  of  the  key-way,  as  at  present  used. 


KEUFFBL  &  BSSER  TAPES  WITH  KECO  FINISH. 

The  Keuffel  &  Esser  Co.,  127  Fulton  St .  New  York,  has  re- 
cently applied  a  new  finish  to  its  line  of  steel  tapes.  The 
illustration  shows  their  Liliput  steel  tape  photographed  to 
show  the  excellent  contrast  given  by  this  new  finish,  known 
as  the  "Keco."  It  will  be  seen  that  the  figures  may  be  plainly 
read,  the  numerals  and  graduations  standing  out  brilliantly 
and  clearly  upon  a  jet  black  background.  Another  advantage 
of  the  finish  is  the  fact  that  it  is  not  injured  by  exposure  to 


Fig.  1.    The  "Liliput"  25-foot  Steel  Tape;  note  the  Legibility  of 
the  Graduations. 

moisture,  as  rusting  is  impossible.  Its  brilliancy  is  also 
not  marred  by  handling  with  moist  hands,  as  is  the  case 
with  many  other  methods  of  finishing. 

The  tape  shown  gives  a  length  of  25  feet  in  an  exceedingly 
small  space.  It  is  known  as  the  "Liliput."  It  is  provided 
with  the  maker's  compensating  centers,  which  may  be  ad- 
justed for  wear  after  long  use,  so  as  to  give  just  the  friction 
required  for  the  proper  winding  and  unwinding  of  the  tape. 
This  results  in  materially  longer  life  for  the  latter. 


POWER  PEED  FOR  HOEFER  16-INCH  DRILL. 

The  Hoefer  Mfg.  Co.,  Freeport,  111.,  has  recently  designed  a 
power  feed  for  its  line  of  16-inch  drills.  This  power  feed  is 
shown  attached  to  one  of  these  drills  in  the  accompanying 
engraving.  As  will  be  seen  the  arrangement  adopted  is  rather 
original  and  very  simple. 

The  proper  ratio  for  reducing  the  movement  given  by  the 
driving  shaft  to  that  required   for  the   feed,   is  obtained   by 


two  sets  of  worm  gearing  In  series.  The  worm  mounted  on 
the  driving  shaft  engages  the  worm-wheel  keyed  to  the  upper 
end  of  the  vertical  shaft,  which  is  supported  In  a  bearing 
fastened  to  the  upper  tie-bar  of  the  frame.  The  lower  end  of 
this  shaft  carries  a  3-Btep  cone,  which  is  belted  to  a  corre- 
sponding cone,  supported  on  an  arm  pivoted  to  the  frame. 
This  second  cone  is  keyed  to  the  shank  of  a  worm,  which 
engages  the  worm-wheel  on  the  rack  and  pinion  shaft.  The 
engaging  or  disengaging  of  the  worm  Is  effected  by  swinging 
the  arm  on  which  it  is  mounted  in  towards  the  worm-wheel 
or  away  from  it.  In  the  engaged  position  It  Is  held  by  a 
catch   operated   by   a   lever,   which    may    be   automatically    re- 


Fig.  1.    Hoefer  16-iiich  Drill  arranged  with  Power  Feed. 

leased  by  an  adjustable  stop  on  the  spindle  sleeve;  the  depth 
drilled  with  the  power  feed  is  thus  automatically  gaged.  The 
tension  of  the  belt  on  the  cone  pulleys  pulls  the  worm  out  of 
engagement  as  soon  as  the  trip  is  released.  The  rates  of 
feed  given  with  this  arrangement  for  the  16-inch  drill  are 
0.005,  O.OOS,  and  0.012  inch  per  revolution  of  the  spindles.  This 
has  proved  to  be  a  suitable  range  for  this  size  of  machine. 
The  convenience  of  the  lever  feed  has  not  been  sacrificed  in 
attaching  this  power  connection,  as  the  right  hand  is  free 
to  use  the  lever  as  before. 


NOTES  VERTICAL  T-SQUARE. 

The  Emmert  Mfg.  Co.,  of  Waynesboro.  Pa.,  has  under- 
taken the  manufacture  of  the  Noyes  vertical  T-square,  which 
is  shown  in  the  two  accompanying  illustrations.  This  instru- 
ment, which  is  very  well  described  by  its  name,  comprises  a 
T-square,  guided  at  the  top  of  the  board,  and  provided  with 
a  protractor  adjustable  to  any  position  along  its  blade.  The 
protractor  is  arranged  with  right-angle  graduated  arms,  so  as 
to  avoid  the  necessity  for  loose  scales,  thus  making  the  de- 
vice especially  convenient  for  vertical  use. 

A  round  steel  track  is  fastened  to  the  top  of  the  drawing- 
board.  The  hf  ad  of  the  T-square  forms  a  truck,  provided  with 
a  set  of  four  rollers  which  run  on  and  are  guided  by  this 
track.  One  pair  of  the  rollers  is  beveled,  and  runs  on  ball 
bearings,  so  arranged  that  the  weight  of  the  head  holds  it 
down  on  the  track  with  no  lost   motion,  making  possible  a 
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very  free  and  sensitive  movement.  Tlie  licad  also  carries  a 
spring  balanced  drnni  to  wliicli  is  attadied  a  cord  supporting 
the  vertical  sliding  protractor,  holding  the  latter  to  the  blade 
and  counterbalancing  it.  As  the  protractor  is  also  guided  by 
rollers,  it  thus  has  a  very  sensitive  vertical  movement.  It 
will  be  seen  that  this  combination  of  protractor  and  T-square 
makes  provision  for  motion  in  accurate  horizontal  and  verti- 
cal lines. 

Pivoted  to  the  sliding  protractor  is  a  forked  arm.  to  which 
interchangeable  scales  are  attached  at  right  angles  to  each 


Pig.  1.    A  T-square  which  is  guided  from  the  Top  of  the  Board  and  is 
provided  with  an  Attached  Protractor  having  Adjustable  Scales. 

other.  This  arm  is  provided  with  a  worm,  which  engages 
notches  cut  on  the  rim  of  the  protractor,  and  which  can  be 
quickly  pressed  out  of  engagement  therewith.  These  notches 
are  spaced  3  degrees  apart,  thus  making  possible  instanta- 
neous setting  of  the  protractor  to  any  multiple  of  3.  This 
includes  all  the  most  commonly  used  angles  as  0,  15,  30,  45, 
60,  75,  and  90  degrees.  This  3-degree  angle  Is  convenient 
also  in  that  it  is  a  common  draft  to  give  to  patterns,  and 
is  suitable  for  the  conventional  angle  used  for  showing  screw 
threads.  For  the  finer  adjustment,  the  neck  of  the  worm  has 
a  graduation  of  12  divisions,  each  of  which  represents  -/4 
of  a  degree.  Thus,  readings  are  easily  made  to  as  fine  a 
scale  as  %  of  a  degree,  which  is  as  close  as  is  ever  needed 
in  drawings.  Interchangeable  scales  are  provided  which 
may  give  any  desired  graduations. 


Pig.  2.     Two  Sizes  of  the  T-square,  showing  the  Application  to  Small 
Drawing  Boards,  and  to  Vertical  Boards  of  Great  Size. 

Fig.  1  Shows  the  instrument  itself,  which  may  be  seen  ap- 
plied to  the  smaller  board  in  Fig.  2.  In  the  latter  illustra- 
tion is  also  seen  a  modification  of  the  T-square  for  use  with 
boards  of  large  size,  that  in  question  accommodating  a 
drawing  6  x  10  feet.  The  use  of  such  boards  is  a  great  con- 
venience, as  it  is  possible  to  make  full-sized  drawings  of  a 
large  machine  with  the  same  ease,  accuracy  and  speed  as  on  a 
24  X  36-inch  beard.     Full  sized  assembled  drawings,  with  each 


pait  stand ing  in  its  natural  and  normal  life-sized  position, 
furnish  almost  the  same  advantages  as  ii  model.  Witli  such 
a  layout  the  location  of  the  operating  mechanism  and  the 
handles  can  be  tried,  and  their  convenience  and  accessibility 
can  be  determined.  A  more  accurate  scale  layout  is  always 
possible  also  when  a  full-size  scale  is  used. 

The  use  of  the  instrument  is  by  no  means  conriiicd  to  the 
vertical  position,  it  being  equally  suitable  for  use  on  pinaller 
boards  in  the  ordinary  horizontal  or  inclined  position.  One 
of  its  greatest  conveniences,  howevei-,  is  the  fact  that  it  may 
be  so  readily  used  on  the  vertical  board  as  to  do  away  with 
the  inconvenience  of  holding  triangles,  scales,  etc.,  on  the 
uwkwaid  vertical  surface,  all  these  instruments  being  com- 
liiiied  ill  this  one.  The  advantages  of  the  vertical  board 
are  thus  made  available.  Owing  to  the  vertical  position  of 
the  T-square,  it  may  be  made  much  shorter  than  when  it  is 
guided  from  the  left-hand  side  of  the  board,  thus  resulting 
in  greater  accuracy.  The  device  does  not  take  up  much  room 
outside  of  the  board,  it  being  necessary  to  extend  the  track 
beyond  its  ends  but  a  few  inches. 


GOVERNOR  FOR  BUCKEYE  BLUE-PRINTING 
MACHINE. 

'I"he  Buckeye  electric  blueprinting  machine  manufactured 
by  the  Buckeye  Engine  Co.,  Salem,  Ohio,  is  of  the  type  in 
which  the  tracing  to  be  copied  and  the  blue-print  paper  are 
wrapped  around  a  stationary  vertical  glass  cylinder  jjnd  held 
there  by  a  convenient  roiling  curtain   while  an  arc   lamp  is 


Blue-printing  Machine  Governor  for  Controlling  the  Movement  of  the  Lamp. 

lowered  through  the  center  of  the  cylinder  at  the  proper  rate 
to  give  the  length  of  exposure  required  to  make  the  desired 
print.  In  the  older  machines,  with  which  most  of  our  readers 
are  familiar,  the  rate  of  descent  of  the  lamp  and  the  conse- 
quent length  of  exposure  of  'the  sensitized  paper  was  regu- 
lated by  an  adjustable  pendulum  controlling  an  escapement, 
the  whole  being  operated  by  the  weight  of  the  lamp.  This 
device  has  been  superseded  by  the  mechanism  shown  in  the 
accompanying  engraving,  which  employs  a  governor  to  give 
the  speed  of  descent  required. 

The  cord  which  supports  the  lamp  is  wound  around  drum 
A.  which,  with  the  attached  crank,  serves  as  the  means  for 
raising  the  lamp  at  the  conclusion  of  the  exposure,  in  prep- 
aration for  a  new  one.  Inside  of  the  casing  shown,  and 
mounted  on  the  same  shaft  which  carries  drum  A  and  crank 
/J.  is  a  gear  C.  This,  through  the  intermediate  gearing,  ro- 
tates governor  spindle  D  at  a  considerable  velocity,  the  ratio 
of  the  geared  connection  being  high.  The  governor  E  con- 
sists of  a  double  weight,  connected  with  arms,  and  pivoted 
at  center  of  the  spindle.  Normally  the  spring  at  the  right 
of  E  draws  the  governor  to  the  outward  position,  pressing 
disk  F  (by  means  of  the  links  shown)  down  against  a  bear- 
ing in  a  stationary  bracket  at  the  left,  which  also  serves  as 
the  outer  bearing  for  the  shaft.  Disk  F  being  splined  to  the 
shaft,  the  friction  between  it  and  the  stationary  surface,  un- 
der the  influence  of  the  spring,  is  sufficient  to  prevent  the 
rotation  of  D.  The  lamp  is  thus  held  in  a  stationary  posi- 
tion. On  the  front  of  the  case  is  a  l<nob  G.  provided  with  a 
pointer  indicating  graduations  on  the  circular  dial  shown. 
G   is   connected    to   a   small    worm    which    meshes   with   seg- 
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iiK'iiliil  woiiii-wlioel  teelli  cut  in  tli»»  lowt  r  arm  of  lever  //. 
The  upper  arm  of  this  lever  enclreles  n  pusli-roil  J,  and  hears 
on  tlie  lower  end  of  the  coiled  spriiiK  sliown  mounted  on  it. 
./  passes  through  the  stationary  friction  hrailiel  into  a  hole  In 
spindle  I),  where  it  bears  against  the  cross-pin  liy  whicli  the 
links  are  fastened  to  F,  and  by  which  /•'  is  keyed  to  U. 

It  will  be  seen  that  the  spring  on  J  tends  to  force  F  away 
from  its  stationary  seat  against  the  inlluence  of  the  sprln;,' 
attached  to  K,  and  that  this  pressure  may  be  varied  by  the 
manipulation  of  knob  O.  When  the  pointer  on  O  Is  set  at 
zero,  (lie  spring  on  J  is  released,  and  that  attached  to  K  has 
its  full  effect  in  preventing  rotation  of  the  parts.  As  the 
pointer  is  turned  around  to  increase  the  pressure  of  spring 
./.  /<■  is  raised  further  from  its  seat,  allowing  the  spindle  to 
revolve  until  it  has  attained  such  a  speed  that  the  governor 
again  forces  the  disk  down  to  its  bearing. 

The  rate  of  movement  of  the  lamp  will  thus  be  maintained 
at  a  point  corresponding  with  that  position  of  the  governor 
balls  which  just  barely  allows  the  friction  surfaces  to  rub 
en  each  other,  with  the  spring  pressure  provided.  This  spring 
pressure  may  be  varied  by  knob  G.  which  consequently  fur- 
nishes a  means  of  adjusting  the  speed.  The  dial  permits  the 
determination  cf  the  proper  rate  of  printing  for  any  given 
paper  and  given  conditions.  This  rate  may  be  duplicated  with 
certainty  at  any  time  without  having  to  go  to  the  trouble  of 
making  trial  printings. 

This  device  gives  a  greater  variety  of  speeds  than  the  older 
method,  being  capable  of  the  most  minute  adjustment.  It  is 
noiseless  and  eliminates  all  jerk  and  jar  from  the  lamp,  thus 
greatly  increasing  the  life  and  efficiency  of  its  mechanism. 
The  whole  apparatus  is  enclosed,  free  from  dust  and  dirt,  in 
an  iron  box,  which  is  clamped  to  the  frame  of  the  blue-print- 
ing machine  at  any  height  to  suit  the  convenience  of  the 
operator. 


AN  ADDITION  TO  THE  SLOCOMB  LINE  OF 
MICROMETERS. 

The  accompanying  illustration  shows  si.i;  new  micrometers 
which  have  been  added  to  the  line  made  by  the  J.  T.  Sloeomb 
Co.,    Providtnct,    R.    I.      They   measure   all    sizes    from   13    to 


board  furnis  a  coniiiarinn'iJi  tor  a  set  of  end  measures  froni 
i:t  to  18  Inches,  hu'reasing  by  1-Inch  steps.  They  are  7/ H! 
Inch  In  diameter,  and  are  (Itted  with  rubber  grips  to  avoid 
changes  in  length  due  to  the  heat  absorbed  from  the  hands 
III  niaking  measurements. 
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Set  of  Sloeomb  Micrometers,  measuring  from  13  to  19  Inches. 

19  inches,  inclusive.  The  beads  are  provided  with  the  well- 
known  adjusting  arrangement  provided  with  all  of  this  line 
of  micrometers. 

The  six  instruments  are  furnished  with  the  stand  shown, 
which  will  be  found  very  convenient  for  use  in  the  tool-room, 
a  board  being  provided  with  hooks  for  checks,  to  indicate  the 
numbers  of  the  workmen  who  borrow  them.     The  base  of  the 


A.Mi.uuAN  Gas  Fuknack  Co.,  24  John  St.,  New  York.  GaB 
furnace  for  hardening  with  barium  chloride.  This  furnace 
if  especially  adapted  to  the  use  of  this  form  of  hardening 
bath.  The  crucible  Is  set  Into  the  furnace  and  sealed.  In 
such  a  way  as  to  prevent  the  gas  (lame  from  attacking  the 
licjiiid   in  the  crucible,  and  thus  generating  noxious  fumes. 


Joii.N  H.  Doii.MA.N,  1  Bethune  St.,  New  York  City.  Tapping 
attachment  for  use  in  sensitive  drill  presses.  It  will  drive 
taps  up  to  and  including  %  inch  in  diameter.  A  stop  is  pro- 
vided which,  when  the  desired  depth  of  tapping  has  been 
reached,  reverses  the  spindle  and  backs  the  tap  out.  A  fric- 
tion device  has  been  incorporated  in  the  attachment. 


Clkvki.am)  Automatic  Machi.ne  Co.,  Cleveland,  Ohio.  Motor 
drive  for  screw  machines.  This  company  provides  its  screw 
machines,  if  required,  with  motor  drives  entirely  self-con- 
tained. The  motor  is  placed  at  the  end  of  the  machine,  four 
posts  extending  ujiward  from  the  corners  of  the  frame  for 
the  support  of  the  counter-shaft  to  the  machine,  which  is  thus 
independent  of  any  hangers  on  the  ceiling. 


WiiSTEBX  Raii,  Supply  Co.,  Chicago,  111.  Pneumatic  vise  of 
simple  and  rigid  construction.  On  account  of  its  quick  and  re- 
liable control  it  can  be  used  not  only  as  a  vise,  but  as  a 
metal  former,  punch  or  forcing  press,  shear,  riveting  machine, 
or  bull-dozer.  The  air-cylinder  is  cast  solid  with  one  jaw  and 
the  base  of  the  vise.  The  piston  rod  is  a  solid  casting  carry- 
ing the  other  tjaw  of  the  vi.se. 


TiiK  CiMi.N.NATi  SiiAi'KK  Co.,  Cincinnati,  Ohio.  Heavy  24- 
inch  crank  planer.  This  machine  is  driven  by  a  positive 
crank  motion  of  Whitworth  type  so  as  to  secure  a  quick  re- 
turn. The  cross  rail  is  provided  with  a  head  which  swivels 
on  each  side  of  the  vertical,  the  angle  being  read  from  gradu- 
ations in  degrees.  The  machine  will  plane  20  inches  high, 
20  inches  wide  and  has  a  24-inch  stroke.  It  is  built  with  a 
solid  base  resting  on  the  floor,  and  weighs  5,500  pounds. 


Jo.sEPii  T.  Rykuson  &  So.\,  Chicago.  111.  A  portable  auto- 
matic key-seating  machine,  especially  designed  for  cutting 
key-ways  in  locomotive  axles,  either  before  or  after  the  engine 
has  been  assembled.  This  machine  is  operated  by  an  air  drill 
or  electric  motor,  as  most  convenient.  An  end  mill  is  used, 
carried  by  a  slide  which  reciprocates  continuously  over  the 
length  cf  the  key-way,  while  the  mill  is  slowly  fed  in  until 
the  desired  depth  has  been  reached. 


TuE  Westixgiiouse  Tractio.v  Bbake  Co.,  Pittsburg.  Pa.  A 
line  of  belt-driven  air  compressors  for  industrial  service. 
These  compressors  are  made  in  four  sizes,  having  15,  26, 
44 U  and  .')4i._.  cubic  feet  of  free  air  per  minute  capacity, 
respectively,  at  standard  speeds.  The  horse-power  for  these 
sizes  at  100  pounds  pressure  is  3,  5,  9  and  11,  respectively. 
They  are  provided  with  water  jackets,  but  may  be  operated 
without  if  required.  This  compressor  is  of  the  duplex,  hori- 
zontal,  single-acting   type,  and   is  easily  portable. 


Babdo.ns  &  Oliver,  Cleveland.  Ohio.  Motor  driven  brass 
working  lathe,  in  which  the  motor  is  mounted  directly  on 
the  spindle.  The  controller  provided  is  of  the  reversible  drum 
type,  and  has  an  automatic  brake,  so  that  the  lathe  is  brought 
to  rest  as  soon  as  the  power  is  shut  off.  though  the  controller 
may  be  set  to  allow  the  spindle  to  be  easily  turned  by  hand. 
when  desired.  The  spindle  is  reversed  by  the  controller  for 
threading  in  less  time  than  is  possible  with  a  belt.  Twenty 
changes  of  speed  are  provided,  ranging  from  300  to  1,400  revo- 
lutions per  minute  in  either  direction. 
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GRAPHLIO-A  NEW  GRAPHITE  PRODUCT.  AN  AMERICAN  MECHANIC  IN  EUROPE— 6. 


A  new  form  of  grapiiile  lias  bioii  placed  on  the  iiiiuket  by 
Walter  D.  Carpenter  Co.,  39  Cortlandt  St.,  New  York.  This 
product  is  of  crystalline  structure,  but  ground  to  a  de- 
gree of  fineness  hitherto  unattained  except  with  the  anior- 
pho>i8  form  of  the  same  material.  The  superior  toughness 
and  adhesiveness  of  the  flalte  or  crystalline  condition  make 
it  very  difTicult  to  grind,  and  it  is  claimed  that  until  recently 
it  has  been  impossible  to  reduce  it  to  the  impalpable  pow- 
dered form  which  would  be  most  effective  for  practical  appli- 
cation. In  grinding  the  graphite  to  this  condition  the  opera- 
tion introduces  into  the  material  a  considerable  quantity 
of  fine  grit — waste  from  the  stones  used  Tor  producing  the 
material.  Only  a  part  of  this  grit  could  be  removed,  the 
process  usually  adopted  being  that  of  "blowing,"  on  the  same 
principle  that  chaff  is  separated  from  grain  by  winnowing. 
I?y  a  process  developed  by  the  manufacturer  of  Graphlio, 
the  grit  produced  by  grinding  this  tough  flaked  graphite  to 
an  impalpable  powder  is  so  fully  gotten  rid  of  that  it  is 
impossible  to  detect  its  presence  in  the  finished  product, 
thus- making  a  very  superior  article  for  the  lubrication  of 
the  finest  and  most  closely  fitted  bearings. 

Still  another  characteristic  of  Graphlio  is  the  fact  that  it 
has  been  so  treated  that  it  will  remain  suspended  in  light  oil 
practically  indefinitely,  and  thus  may  be  used  in  any  system 
of  oil  piping  or  lubricators  already  installed,  without  re- 
quiring any  special  appliance  to  be  furnished  for  using  it. 
This  permits  also  the  continuous  application  by  sight  devices, 
instead,  of  requiring  a  troublesome  periodical  application  by 
force  pump  or  otherwise.  It  is  of  the  highest  commercial 
purity,  containing  about  95  per  cent  carbon  and  5  per  cent 
silicate,  having  thus  in  a  high  degree  the  characteristic  ad- 
vantage of  the  crystalline  over  the  amorphous  form — the 
latter  having  usually  a  large  proportion  of  foreign  sub- 
stances combined  with  it  (such  as  clay)  which  it  is  difficult, 
if  not  impossible,  to  remove.  Particular  attentio^  is  called 
to  its  freedom  from  grit.  This  may  be  tested  by  rubbing  a 
small  quantity  of  it  on  a  hard  surface,  like  a  glass  plate,  with 
a  paper  knife  or  any  other  convenient  implement.  The  sub- 
stance is  so  inexpensive  that  it  adds  very  little  to  the  cost 
of  a  gallon  of  oil,  while  it  is  said  that  its  use  will  decrease 
the  amount  of  oil  used  from  40  to  50  per  cent,  thus  resulting 
in  a  marked  saving  in  the  cost  of  lubrication. 

*  *     * 

As  an  interesting  example  of  the  working  of  the  true  mathe- 
matical mind,  the  case  of  Prof.  Akerlund,  of  the  Boras  Tech- 
nical College,  Sweden,  who  lately  died,  may  be  mentioned.  In 
many  particulars  this  man  resembled  Lord  Kelvin,  and  he 
was  well  known  in  mathematical  circles  in  Scandinavia.  His 
former  instructor  in  mathematics  stated  that,  while  at  high 
school,  after  the  first  principles  and  the  object  of  trigonometry 
and  analytical  geometry  had  been  verbally  explained  to  him, 
he  worked  out  and  became  proficient  in  the  fundamental 
theories  of  these  two  subjects  without  the  aid  of  any  text- 
books whatever.  While  at  the  university  he  studied  philoso- 
phy, but  as  a  true  mathematician  he  would  accept  nothing 
which  he  did  not  understand,  and  as  he  found  that  the  learned 
text-book  in  logic  used  there  was  beyond  his  own  com- 
prehension, he  would  not  admit  that  it  was  founded  on  real 
logic,  and  finally  made  the  professor  of  the  subject  himself  ad- 
mit that  he,  too,  did  not  comprehend  the  particular  subject  as 
taught.  This  is  the  supreme  test  of  the  true  mathematician. 
He  accepts  nothing  as  fact  unless  he  can  comprehend  or  prove 
it.  In  this  connection  it  may  be  Interesting  to  note  that 
Akerlund,  while  still  at  school,  constructed  an  electric  motor 
simultaneously  with  Gramme.  Gramme,  however,  brought 
his  invention  first  before  the  public  eye  and  consequently  the 
credit  of  being  the   inventor  of  the  electric  motor  has  been 

accredited  to  him. 

*  *     * 

Commencing  October  1,  the  postage  rate  on  letters  mailed 
in  the  United  States  addressed  to  places  in  Great  Britain  and 
Ireland,  will  be  2  cents  per  ounce  or  fraction  thereof.  Let- 
ters mailed  without  postage  will  be  forwarded  to  their  desti- 
nation, but  double  the  deficient  postage  calculated  at  the 
2-ceut  per  ounce  rate  will  be  collected  from  the  recipient  upon 
delivery. 


A  SERIES  OF  LETTERS  FROM  OSKAR  KYLIN  ON  THE 
EDITORIAL  STAFF  OF  MACHINERY. 

Stockholm,  Sweden,  August  12th,  1908. 

The  commercial  situation  in  Sweden  at  the  present  time 
appears  to  be  somewhat  discouraging.  The  wave  of  indus- 
trial depression  which  began  last  fall  in  the  United  States, 
reached  Sweden  later  than  the  larger  lOuropean  countries,  and 
consequently  the  improvement  in  conditions  will  doubtless 
commence  somewhat  later  as  well.  The  machinery  dealers 
who  handle  largely  foreign  machines — American,  English  or 
German — feel  the  depression  most  keenly.  The  Swedes  are 
patriotic  by  nature,  and,  therefore,  prefer  to  buy  the  products 
of  home  industry,  other  conditions,  such  as  price,  quality, 
etc.,  being  about  equal;  as  a  consequence,  the  importers  of  for- 
eign products  received  the  first  and  hardest  shock  in  the  fin- 
ancial and  industrial  depression.  The  greater  number  of 
the  works  visited  here  are  still  working  full  time,  though 
some  of  them  are  building  for  stock. 

The  industrial  depression  in  Sweden  has,  however,  also  a 
local  cause.  The  labor  unions  have  during  the  last  few  years 
become  very  powerful  and  have  time  and  again,  with  more 
or  less  success,  tried  to  better  the  conditions  of  the  working 
people.  This  summer  a  dispute  arose  between  the  men  and 
employers  in  some  shops,  and  a  strike  was  declared.  The 
questions  involved  were  rather  complex  and  it  appeared  at 
one  time  as  if  all  the  Swedish  industries  would  be  drawn 
into  the  conflict,  and  the  Employers'  Association  threatened 
a  general  lockout  affecting  the  whole  organized  force  of  labor 
of  the  country.  At  the  very  last  moment,  however,  this  ex- 
treme step  was  prevented,  and  temporary  peace,  at  least,  re- 
stored. The  feeling  of  unsafety  which  this  state  of  affairs 
naturally  brought  about,  had  a  very  demoralizing  influence 
on  industry  in  general,  and  firms  neither  dared  to  take ' 
or  place  an  order.  The  restored  peace,  however,  it  appears, 
has  also  restored  confidence,  and  already  signs  are  visible  of 
a  considerable  revival  in  the  industries. 

The  sales  of  American  machine  tools  in  Sweden  are  stated 
to  be  on  the  decrease  as  compared  with  the  sale  of  other 
machine  tools.  Germany,  being  near  to  this  territory  and 
being  in  possession  of  a  better  knowledge  of  local  conditions, 
is  a  very  able  competitor  with  America;  and  the  Germans 
also  have  the  advantage  of  shorter  shipping  distances,  and 
can,  consequently,  deliver  their  machines  more  promptly,  and, 
at  the  same  time,  the  freight  charges  are  smaller.  English 
machinery  is  also  sold  to  quite  a  large  extent  in  Sweden,  and 
the  competition  on  the  part  of  the  home  manufacturers  is 
making  itself  more  and  more  keenly  felt.  A  few  Swedish 
machine  builders  are  beginning  to  specialize  on  standard  ma- 
chine tools  to  a  considerable  degree. 

Noteworthy  Swedish  Works. 

The  largest  of  the  works  located  in  Goteborg  is  Lindhol- 
men's  Mekaniska  Verkstad.  These  works  are  largely  de- 
voted to  the  shipbuilding  trade,  and  are  equipped  with 
some  very  large  docks  for  the  purpose.  Many  of  the  vessels 
for  the  Swedish  navy  are  built  here,  and  one  w^as  under  con- 
struction at  the  time  of  the  writer's  visit  to  the  plant.  The 
shops  are  also  equipped  for  building  engines  and  boilers,  and 
for  sheet  metal  work  in  general.  The  boiler  department  is 
well  up  to  date  and  equipped  with  the  most  modern  machinery, 
but  the  machine  shop  is  less  modern.  The  most  notable  work 
in  the  hands  of  the  company  at  this  time,  perhaps,  is  the 
construction  of  one  of  the  large  railway  ferryboats  ordered  by 
the  Swedish  government  for  the  traffic  between  Sweden  and 
Germany.  This  boat,  w^hich  is  to  ply  between  Trelleborg, 
Sweden,  and  Sassnitz,  Germany,  a  distance  of  some  65  miles, 
has  a  capacity  of  from  15  to  18  railway  cars  in  addition  to 
spacious  accommodations  for  the  passengers.  The  length  of 
the  ferryboat  is  348  feet,  the  width  being  48  feet. 

One  of  the  best-known  of  the  Swedish  mechanical  works 
is  that  of  Nydqvist  &  Holm,  Trollhattan.  This  firm  has 
gained  a  high  reputation  in  locomotive  building,  most  espe- 
cially for  the  high  quality  of  workmanship  and  careful  de- 
sign of  its  product.  A  large  number,  perhaps,  in  fact,  the 
largest  number  of  all  the  locomotives  used  by  both  the  state 
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railways  and  the  private  roads  In  Sweden,  are  made  by  this 
conrern.  Kor  some  years  past,  the  firm  has  also  made  a 
specialty  of  air  compressors  and  pumping  machinery,  and 
Is,  at  the  present  time,  starting  out  in  still  another  line 
of  machine  building — that  of  building  gas  engines.  Sweden 
has  no  coal  deposits  worth  mentioning,  but  is  Instead  in  pos- 
session of  large  quantities  of  peat.  The  company  is  now  carry- 
ing on  extensive  experiments  with  a  view  to  using  peat  in  gas 
producers  for  the  motive  power  of  gas  engines.  It  is  stated 
that  there  have  been  some  dIfHculties  In  connection  with  these 
experiments  in  regard  to  the  gas  purifying  apparatus,  but  it 
is  said  that  the  company  has  been  able  to  eliminate  all  the 
(lifhculties  which  have  arisen;  the  results  of  the  experi- 
ments, however,  are  still  l<ept  secret.  A  large  new  machine 
shop  has  recently  been  erected  by  the  firm,  which  is  to  be  used 
in  addition  to  the  old  shops,  the  latter  being  too  small  for  the 
growing  business.  The  new  shop  is  splendidly  lighted,  and 
equipped  with  up-to-date  heavy-duty  machine  tools  and  large 
electric  traveling  cranes.  The  electric  welding  process  Is  em- 
ployed in  these  works  and  gives  very  satisfactory  results.  It 
is  used  largely  for  mending  and  welding  castings,  and  it  is 
stated  that  the  welded  joint  is  as  strong  as  the  unbroken 
piece.  On  account  of  the  large  amount  of  cuirent  consumed 
by  the  process,  it  is  only  run  during  the  night,  when  there 
is  but  little  load  on  the  generators. 

A  remarkable  piece  of  work  now  in  course  of  construc- 
tion in  these  works,  is  one  of  the  two  large  water  turbines, 
each  of  12, .500  H.  P.,  for  the  government  power  generating 
station  at  Trollhiittan.  The  utilization  of  the  Trollhattan 
falls  by  a  large  government  power  station,  which  will  ulti- 
mately also  furnish  power  for  part  of  the  electrified  state 
railways,  has  previously  been,  from  time  to  time,  referred  to 
in  Machinery.  When  complete,  the  present  station  will  have 
8  turbines,  each  of  12,500  H.  P.,  or  a  total  of  100,000  H.  P. 
Only  four  units  are,  however,  to  be  installed  at  the  present 
time,  and  the  others  will  be  installed  as  the  demand  for  power 
increases.  The  required  canal,  the  tunnels  and  the  buildings, 
are  at  the  present  time  built  large  enough  to  take  care 
of  the  ultimate  capacity.  The  energy  is  transformed  by  ex- 
ceptionally large  generators  into  three-phase,  25  period,  alter- 
nating current  of  50,000  volts  tension.  The  current  is  to  be 
utilized  partly  by  factories  within  easy  reach  of  the  power 
station,  and  partly  by  neighboring  cities  and  towns  for  light- 
ing purposes.  In  the  future,  of  course,  when  the  electrifica- 
tion of  the  state  railroads  has  been  carried  through,  the 
greater  part  of  the  power  will  be  consumed  by  these.  The 
power  plant  is  planned  to  be  ready  January  1,  1910. 

A  concern  which  for  some  time  past  has  been  devoting  itself 
exclusively  to  the  building  of  machine  tools,  is  Lidkopings 
Mekaniska  Verkstad,  Lidkoping.  While  this  firm  largely 
specializes  on  lathes,  it  does  not  devote  itself  exclusively  to 
this  one  line  in  the  American  sense  of  the  word  specializa- 
tion, but  builds  also  a  large  number  of  other  types  of  machine 
tools',  such  as  drills,  planers,  boring  mills,  etc.  This  firm's  ma- 
chines, although  not  of  so  highly  developed  design  as  Ameri- 
can machine  tools,  are  strong  and  powerful,  and,  apparently, 
of  good  workmanship. 

The  Motala  Mekaniska  Verkstad,  Motala.  is  one  of  the  larg- 
est works  in  the  country,  employing  about  1,000  men.  These 
works  are  equipped  principally  for  the  making  of  marine 
engines,  boilers  and  locomotives,  and  for  bridge  building,  and 
have  recently  commenced  to  develop  a  line  of  oil  engines. 
The  concern  is  old  and  well  established,  and  commands  a 
skilled  and  well-trained  staff  of  officers  and  men,  and  to  the 
skill  of  the  workmen,  rather  than  to  the  employment  of  high- 
grade  tools,  must  be  credited  the  high  class  of  work  pro- 
duced. Besides  the  regular  machine  shops,  there  is  also  a 
small  rolling  mill  plant  largely  for  the  individual  needs  of 
the  shop,  and  a  well-equipped  forging  shop  for  heavy  forg- 
ings.  The  company  also  makes  the  larger  portion  of  its  own 
locomotive  accessories. 

Without  question,  the  best  and  highest  developed  of  the 
Swedish  machine  tool  firms  is  the  Kopings  Mekaniska  Verk- 
stad, Koping.  This  is  a  mediiim-sized  concern  which  during 
the  course  of  the  last  few  years  has  specialized  on  lathes  of 
large   and    small   types.     The   largest   types  of  machines  are 


usually  built  to  order,  but  medium  sizes  are  often  built  in 
lots  of  from  six  to  twelve  and  smaller  ones  In  lots  of  twenty 
at  a  time.  Following  the  practice  of  most  other  European 
works,  the  company,  however,  makes  also  a  few  other  ma- 
chine tools,  such  as  planers,  milling  machines,  drills,  etc., 
but  the  building  of  these  machines  Is  more  or  less  spasmodic, 
depending  upon  the  variations  of  demand  in  the  lathe  busi- 
ness. A  very  high  class  of  machine  tools  Is  employed  In  these 
shops,  and  the  works  are  conducted  according  to  the  most 
modern  methods.  Recently  some  of  the  latest  styles  of  Ameri- 
can grinding  machines  were  bought  and  Introduced  Into  the 
shops,  and  the  company  Is  commencing  to  use  the  latest 
American  methods  in  grinding;  electric  chucks  are  used  to  a 
large  extent  in  connection  with  the  grinding  machines.  An 
increase  in  trade  is  expected  by  the  company  in  the  near 
future,  and  an  enlargement  of  the  works  Is  therefore  con- 
templated. 

A  firm  which  is  known  outside  of  Sweden  as  a  machine  tool 
building  firm  of  repute,  is  Nya  Aktiebolaget  Atlas,  Stockholm. 
This  firm  has  developed  a  number  of  original  designs  of  ma- 
chine tools,  such  as  drills,  milling  machines,  boring  mills, 
gear-cutting  machinery,  etc.  During  the  last  few  years,  how- 
ever, its  manufacture  of  machine  tools  has  gradually  dimin- 
ished, partly  because  of  the  keen  German  competition.  The 
firm  is  still  engaged  in  this  work,  but  only  to  a  small  extent, 
its  efforts  being  directed  toward  the  locomotive  and  railway 
car  building  Industry.  The  firm  is  also  building  steam  en- 
gines, air  compressors,  pneumatic  tools,  railroad  bridges,  etc. 
On  account  of  the  high  price  of  land  in  Stockholm  and  the 
consequent  high  living  expenses  and  high  wages,  the  com- 
pany is  contemplating  moving  the  works  to  a  town  a  few 
miles  out  from  the  city.  The  first  portion  of  the  shops  will 
probably  be  moved  in  about  a  year,  and  the  remainder  later, 
according  to  the  conditions  of  the  trade. 


FIRE  RISK  IN  LOWER  NEW  YORK  CITY. 

Owing  to  the  concentration  of  enormous  buildings,  the  lower 
end  of  Manhattan  Island  is  regarded  by  insurance  experts  as 
a  very  dangerous  fire  risk.     Mr.  William  McCarroll,  president 
of  the  New  York  Board  of  Trade  and  Transportation,  has  pub- 
lished a  letter  from  Mr.  P.  F.  Schofield,  in  which  the  danger 
is   vividly   pointed   out.     Mr.   Schofield    states   that   the   area 
of   Manhattan    Island   between    14th   St.   and   the   Battery    is 
about  equal   to  the  area  of  Chicago,    swept    by    the    fire    of 
1871   in   which   the   property  loss   was   $170,000,000.     The  as- 
sessed   valuation    of   the    Improvements    on    this   section    of 
New  York   is  over  $400,000,000,  and  the  merchandise  housed 
In-  these    buildings    brings    the    valuation    up    to    more   than 
$1,000,000,000.     One  warehouse  alone  in  this  district  is  said 
to  have  stored  at  one  time  merchandise  valued  at  more  than 
$50,000,000.      It   is  no   wonder  then   that  the  wholesale  dry 
goods    district    of   Manhattan    is   the    "nightmare   of   the   in- 
surance   world."      A    conflagration    in    this    section    of    New 
York,  on  the  scale  of  the  Chicago  fire,  would  wipe  out  prop- 
erty  values   unparalleled,   and   the   effect  of  such   a   disaster 
would  not  be  limited  to  the  metropolis  or  to  New  York  State. 
It  would  be  felt  in  every  city  of  the  union,  and  in   the  Old 
World   as   well.     The  geographical    situation    of    Manhattan 
Island,    between    two    rivers,   and    the    narrow    cross    streets, 
make   the  condition   very   favorable  to   the  spread   of  a  fire, 
especially  when  it  is  considered  that  winds  attaining  veloci- 
ties of  forty  to  fifty  miles  an  hour  in  combination  with  a 
temperature  below  the  freezing  point,  are  not  unknown.    Take 
such   a    situation,   with   insuflScient    water  pressure,   and   the 
possibility  of  a  fire  that  would  be  unparalleled   in  property 
destruction    in    the    world's   history    is   not   so    remote   as    it 
might  be.     Should   such   a   fire   gain    headway,   the   towering 
piles    of   architecture    that    dominate    Broadway,    and    which 
are    considered    impregnable    to    fire    would,    in    no    small 
measure,   add   to   the   conflagration.     The    streets   would   be 
converted    into   artificial    tunnels    and    canyons,    acting   like 
funnels  or  blow  pipes  to  fan  the  flames  when  they  had  once 
gotten    beyond   the   control    of   the   fire   department,   and   the 
flames  would  leap   from   building  to   building  far   above  the 
puny  streams  that  the  fire  engines  and  water  towers  could 
throw. 


So 
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Harris  Tabor. 

Harris  Tabor,  of  tlie  Tabor  Mfg.  Co.,  died  July  29,  1908,  at 
his  home  in  Philadelphia,  his  death  being  the  result  of  an 
automobile  accident  which  occurred  on  July  4  of  last  year. 
He  was  on  his  way  to  visit  friends  when  the  heavy  machine 
in  which  he  was  riding  was  overturned  by  the  shifting  ot  the 
soil  of  the  narrow  hillside  road  they  were  following.  He 
was  caught  beneath  the  overturned  machine  and  seriously 
injured,  and  was  confined  to  his  bed  until  the  first  of  Septem- 
ber, shortly  after  which  he  resumed  his  duties  at  the  Tabor 
Mfg.  Co.  His  improvement  was  slow,  and  in  March  he  con- 
tracted a  severe  cold  which  early  in  May  forced  him  to  again 
take  to  his  bed.  This,  together  with  his  weakened  condition, 
brought  about  his  death. 

He  was  horn  in  Clarence,  Erie  County,  New  York,  on  Janu- 
ary 26,  1843,  At  the  age  ot  21  he  enlisted  as  a  private  in  the 
Civil  War  for  a  term  of  two  years.  He  was  honorably  dis- 
charged and  mustered  out  of  service  at  Elmira,  N.  Y,  He 
began  his  mechanical  training  as  an  apprentice  in  the  shop  of 
his  brother,  Leroy  Tabor,  Sr.,  at  Tiago,  Pa.,  where  he  re- 
mained two  years  previous  to  his  enlistment.  After  leaving 
the  army  he  went  to  work  as  a  machinist  with  S.  Payne  at 
Troy,  N.  Y.  From  there  he  went  to  B.  W.  Payne  &  Sons,  Cor- 
ning. N.  Y.,  and  when  this  company  moved  to  Elmira,  he 
was  made  superintendent.  In  the  early  80's  he  moved  to 
Hartford,  Conn.,  to  assume  the  position  of  superintendent 
of  the  Hartford  Steam  Engine  Works.  After  a  year  here  he 
went  to  Pittsburg  as  superintendent  of  the  Westinghouse 
Machine  Co.,  where  he  remained  for  three  years.  During  all 
this  time  his  work  had  been  specialized  in  the  line  of  steam 
engineering.  The  well-known  Tabor  governor  and  Tabor 
steam  indicator  were  invented  and  placed  on  the  marlvet 
during  this  period.  The  former  was  sold  to,  and  is  now  being 
manufactured  by,  the  Ashcroft  Mfg.  Co. 

While  with  the  Westinghouse  Machine  Co.  he  became  in- 
terested in  foundry  work,  and  conceived  the  idea  of  a  power 
operated  molding  machine.  For  furthering  the  development 
of  this  idea,  he  associated  himself  with  Manning,  Ma.xwell 
&  Moore,  and  later  resigned  his  position  in  Pittsburg  and 
took  up  quarters  in  New  York,  where  he  could  give  the  de- 
velopment of  the  molding  machine  his  full  attention.  In 
188S  he  placed  on  the  market  the  first  successful  power 
molding  machine,  operated  by  steam,  through  an  over-head 
cylinder.  In  the  fall  the  manufacture  of  the  machine  was 
transferred  to  the  Pond  Tool  Works.  Plainfield.  N.  J.,  and 
continued  there  until  the  early  9iVs  when  the  Tabor  Jlfg. 
Co.  was  organized,  and  the  manufacture  of  the  machine 
transferred  to  Elizabeth,  N.  J.,  where  the  vibrator  system  of 
molding  and  the  first  compressed  air  machine  were  brought 
out.  In  1900  the  greater  portion  of  the  interest  of  the  com- 
pany was  sold  to  Mr.  Wilfred  Lewis,  and  in  September  of 
that  year  the  plant  was  transferred  to  Philadelphia.  Up  to 
this  time  he  had  been  president  of  the  company.  From  190n 
to  1906   he  was  occupied   in  looking  after  his  various   inter- 


ests, and  ailinn  In  the  i;ip:i(ily  of  consulting  engineer  of  th" 
Tabor  Mfg,  Co.  In  .hinc.  I'.uii;.  he  moved  to  Pliiladplphia, 
where  he  again  lock  active  part  in  the  affairs  of  the  com- 
pany  up  to   the  time   of   his   illness.      Mr.   Tabor   is   survived 

by  a  wife. 

*  *      *f 

PERSONAL. 

W.  E.  Farrcl  has  been  clciti'd  pri'sidcnt  of  the  Stoever 
Foundry  &  Mfg.  Co.,  Myerstown,  Pa.,  succeeding  Ralph  Mc- 
Carty.  who  has  resigned. 

Walter  J.  Friedlander  has  been  made  general  manager  of 
the  Hisey-Wolf  Machine  Co.,  Cincinnati,  Ohio,  manufacturer 
of  electric  drills,  grinders,  etc. 

Walter  S.  Lang,  of  the  Glasgow  branch  of  Charles  Churchill 
&  Co.,  Ltd..  sails  for  Great  Britain  September  8.  He  has  spent 
considerable  time  in  this  country  studying  American  methods 
in  a  number  of  the  prominent  machine  tool  manufacturing' 
shops. 

Forrest  E,  Cardullo,  an  occasional  contributor  to  M.\cniNERY, 
w-ho  was  instructor  of  practical  mechanics  at  Syracuse  Uni- 
versity, has  resigned  his  position  and  has  been  made  professor 
of  mechanical  engineering  at  the  New  Hampshire  State  Col- 
lege, Durham,  N.  H. 

Edward  K.  Euston  has  been  elected  vice-president  and  gen- 
eral sales  manager  of  the  Stoever  Foundry  &  Mfg.  Co.,  Myers- 
town,  Pa.  He  will  have  ofTices  at  140  Cedar  Street,  New  York 
City.  Mr.  Euston  has  been  manager  of  the  company's  New 
York  office  for  the  past  six  years. 

R.  B.  Anthony,  graduate  of  University  of  Wisconsin;  E,  L. 
Moreland,  graduate  of  Johns  Hopkins  University,  and  F.  W. 
Willey,  graduate  of  Purdue  University,  have  received  the 
degree  of  master  of  science  from  the  Massachusetts  Institute 
of  Technology  for  post  graduate  work  done  in  the  electrical 
engineering  department. 

S.  Coulange,  for  the  past  twelve  years  designer  for  the 
Fabrique  Nationale  d'Armes  de  Guerre,  of  Herslal,  Belgium, 
and  representative  of  Fenwick,  Freres  &  Co.,  has  opened  an 
office  in  Rue  Louvrex,  Liege,  Belgium,  as  a  consulting,  invent- 
ing and  constructing  mechanical  engineer  of  machine  tools 
and  special  machinery.  American  and  foreign  manufacturers 
are  requested   to  send   Mr.   Coulange  their  catalogues. 

B.  B.  Quillen.  secretary  and  treasurer  of  the  Cincinnati 
Planer  Co.,  Cincinnati,  Ohio,  and  Alfred  Marshall,  president 
of  the  Marshall  &  Huschart  Machinery  Co.,  with  their  wives 
and  a  party  of  friends,  left  Cincinnati  on  August  13th  in 
automobiles  for  a  tour  through  the  East,  and  will  travel 
through  Maine,  New  Hampshire,  Vermont,  Massachusetts, 
Rhode  Island.  Connecticut.  New  York,  New  Jersey,  visiting 
.\'ew  York  city,  Philadelphia,  Atlantic  City,  etc.  The  party 
e.xpects  to  he  on  the  road  four  weelvs. 

Arthur  D.  Dean  has  been  appointed  chief  of  the  division  of 
trade  schools  of  New  York  State,  the  appointment  taking  effect 
September  1.  This  appointment  is  made  in  accordance  with 
an  act  passed  by  the  New  York  legislature  this  year  author- 
izing the  establishment  of  industrial  and  trade  schools  in 
cities  and  union  free  school  districts.  Mr.  Dean  will  do  much 
traveling  throughout  the  State  to  meet  boards  of  education 
and  gatherings  of  citizens  interested  in  promoting  local  trade 
schools  and  industrial  education. 

*  *     » 

NATIONAL  MACHINE  TOOL  BUILDERS'  CONVENTION. 

The  National  Machine  Tool  Builders'  Association  will  hold 
its  regular  annual  convention  at  the  Hotel  Imperial,  corner 
of  Broadway  and  32d  Street,  New  York,  Tuesday  and  Wednes- 
day, October  20th  and  21st.  Further  information  may  be  ob- 
tained from  the  secretary,  Mr.  P.  E.  Montanus,  Springfield 
Jlachine  Tool  Co.,  Springfield,  Ohio. 

*  *     * 

Never  forget  that  you  must  begin  at  the  bottom  and  not 
at  the  top  if  you  desire  results.  Scattering  seeds  over  an  un- 
prepared surface  is  a  waste  of  time.  You  must  plow  first. 
Then  the  results  will  be  in  direct  proportion  to  the  per- 
sistence with  whicli  the  work  is  followed  up. — Geo.  G.  Yeo- 
mans  before  the  Railway  Storekeepers'  Association. 


Adv.    Index  pajres  36-48. 
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BROWN  &  SHARPE  MFG.  CO. 

PROVIDENCE.  R.  I..  U.  S.  A. 


^m^""  >^v 


A  BUYER  OF  DISCRETION 


Will  concern  himself  only  with  cutters  of  a 
recognized  standing  and  quality,  for  he  feels 
that  true  economy  is  only  effected  by  using 
the  best  obtainable. 

And  to  hnd  out  what  make  of  cutters  is 
most  economical,  he  need  look  no  further 
than  to  that  make  stamped  B.  &  S.  MFG. 
CO.,  ^\■hose  reputation  for  quality  was 
established  over  45  years  ago,  and  is  still 
maintained  to  no  less  a  degree  today. 

It  requires  no  argument  on  our  part,  for 
the  merit  of  a  cutter  is  in  its  capacity,  that 


those  stamped    B.  &  S.  MFG.  CO. 

entire  satisfaction. 

JVrite  for  cutter  list. 
Sent  free  to  any  address. 


irive 
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ADVANCED  DEGREES  IN  ELECTRICAL  ENGIN- 
EERING, MASSACHUSETTS  INSTITUTE 
OF  TECHNOLOGY. 

The  demand  for  young  men  with  a  nici-p  extended  and  a 
deeper  training  in  electrical  engineering  theory  than  can  be 
obtained  in  an  undergraduate  engineering  course  has  led  the 
Massachusetts  Institute  of  Technology.  Boston.  Mass..  to  em- 
phasize ils  graduate  courses.  These  graduate  courses  lead 
either  to  the  degree  of  master  of  science  for  young  men  who 
propose  to  spend  one  year  of  advanced  study  of  electrical 
engineering,  or  to  the  degree  of  doctor  of  philosophy  cr  doctor- 
of  engineering  for  young  men  who  are  able  and  propose  to 
spend  longer  periods  in  their  advanced  study  and  research. 
The  degrees  of  master  of  science  and  doctor  of  engineering 
are  particularly  applicable  to  students  following  electrical 
engineering  studies,  and  lectures,  seminars,  and  other  ad- 
vanced instruction  for  students  who  are  candidates  for  the 
doctor's  degree  will  be  well  under  way  in  the  electrical  engi- 
neering department  during  the  next  school  year.  In  addition 
to  students  who  will  follow  the  course  leading  to  the  de- 
gree of  master  of  science,  candidates  who  will  follow  the 
works  leading  to  the  degree  of  doctor  of  engineering  have  al- 
ready arranged  to  begin  this  work  at  the  Institute  next  fall. 
The  advanced  work  leading  to  the  doctor's  degree  may  follow 
in  its  major  part  either  the  lines  outlined  by  Professor  Jack- 
son's lectures  on  the  organization  and  administration  of  public 
service  companies,  or  by  Professor  Clifford's  advanced  course 
on  alternating  currents,  as  the  individual  student  may  choose, 
and  it  is  expected  to  be  accompanied  by  such  other  work  as 
may  be  chosen  by  the  individual  student  (subject  to  faculty 
approval)  from  other  departments  of  science  and  engineering. 
It  is  believed  by  the  faculty  of  the  Massachusetts  Institute 
of  Technology,  that  engineering  students  of  particular  ability 
can  well  afford  to  spend  from  one  to  three  years  of  special 
advanced  study  under  competent  instructors  along  the  lines 
of  engineering  theory  and  practice,  and  that  such  students 
will  profit  largely  from  the  results  of  such  study.  Indeed,  this 
seems  to  be  proved  by  the  experience  of  numbers  of  engineer- 
ing students  who  have  gone  through  courses  of  advanced  study 
in  engineering  or  scientific  schools  either  in  this  country  or 
abroad.  The  schools  of  foreign  countries  were  doubtless  for- 
merly in  advance  of  the  American  schools,  for  the  purpose  of 
advanced  study  in  engineering  and  applied  science,  but  it  is 
believed  that  this  condition  no  longer  prevails.  The  advanced 
courses  in  electrical  engineering  at  the  Institute  are  planned 
particularly  with  a  view  to  meeting  the  needs  of  such  students 
as  have  hitherto  found  it  necessary  to  go  to  foreign  countries 
for  advanced  engineering  instruction. 

*     *     * 

LUDWIG  LOEWE  &  CO.'S  SCHOOL  FOR 
APPRENTICES. 

The  machine  tool  building  firm  of  Ludwig  Loewe  &  Co.. 
Berlin,  Germany,  has  installed  in  its  shop  a  very  complete 
apprenticeship  school.  There  are  seven  different  courses  for 
apprentices,  according  to  the  work  for  which  the  young  man 
wants  particularly  to  fit  himself.  The  time  of  apprentice- 
ship for  all-around  machinists  is  four  years,  divided  up  be- 
tween nine  different  departments  in  the  shop.  For  tool-mak- 
ers, molders,  pattern-makers,  lathe  hands,  planer  and  milling 
machine  hands,  and  blacksmiths,  the  apprenticeship  time  is 
three  years.  The  apprentices  are  given  a  rather  thorough  all- 
around  experience,  the  lathe  hands,  for  instance,  spending 
three  months  in  the  tool  grinding  department  and  three 
months  in  the  hardening  department;  the  pattern-maker  ap- 
prentices spending  six  months  in  the  foundry,  etc.  Besides 
the  practical  training,  the  boy  attends  an  apprentice's  school 
within  the  shop  in  which  he  spends  eight  hours  a  week  the 
first  year  (in  the  case  of  a  four  year's  apprenticeship  eight 
hours  for  the  first  two  years),  seven  hours  for  the  second 
year  (or  third),  and  six  hours  for  the  third  (or  fourth)  year. 
The  curriculum  is  made  up  not  only  of  purely  mathematical 
subjects,  such  as  geometry,  algebra,  drawing,  strength  of  ma- 
terials, etc.,  but  a  general  course  is  also  included,  giving  the 
rudiments  of  business  law,  civics  and  political  economy.  Be- 
sides this,  two  hours  a  week  are  devoted  during  the  last  two 


ytars  to  the  study  of  German.  It  appears  that  the  idea  of 
this  appienticeship  school  is  not  only  to  train  good  workmen, 
but  also  to  produce  men  who  have  a  broadened  view  of  their 
•vorK  and  their  duties,  and  who  will,  if  successful  in  their 
mechanical  work,  be  able  to  take  any  kind  of  a  responsible 
position  around  the  shop  that  may  fall  to  them.  There  is  no 
doubt  that  an  apprentice  training  planned  broadly  will  give 
more  satisfactory  results  in  the  long  run  than  one  planned 
along  loo  narrow  and  specialized  lines. 


•     *     * 


ASHES  FOR  PILLARS  IN  COAL  MINES. 

In  .some  of  the  anlhracile  coal  mines  of  northeastern  Penn- 
sylvania, ashes  are  being  used  as  pillars  to  prevent  cave-ins. 
Flushed  in  the  spaces  formerly  occupied  by  coal,  the  ashes 
form  a  solid  mass  when  the, water  drains  off,  capable  of  hold- 
ing uji  the  earth  and  rock  above.  Thus  they  enable  the  miners 
to  "rob  pillars" — to  take  out  coal  which  they  had  been  forced 
to  leave  as  supports.  A  mine  just  outside  of  Scranton.  Pa., 
is  near  a  big  boiler  plant  which  consumes  three  hundred 
tons  of  coal  daily.  Xaturally,  a  large  supply  of  ashes  is 
created  in  the  fire  boxes  beneath  the  boilers.  It  is  estimated 
that  about  fifty  tons  of  ashes  a  day  are  sent  down  into  the 
mine.  'Water  puni])ed  from  a  nearby  mine  is  used  for  the 
flushing  Running  through  a  wooden  trough,  it  reaches  a 
funnel  that  passes  beneath  the  ashpits.  This  funnel  slopes 
at  a  grade  of  three-eighths  inch  to  the  foot.  At  intervals  the 
ashes  are  shaken  into  it  from  above.  The  flow  of  the  water 
carries  the  ashes  to  a  liorehole  leading  down  through  the 
ground  to  the  mine.  At  the  bottom  are  pipes  leading  to  the 
worked-out  places  which  are  to  be  filled.'  Through  the  pipes 
goes  the  torrent  of  ashes  and  water,  and  the  ashes  are  piled 
into  the  abandoned  "breast"  or  gangway,  while  the  water 
seeps  and  drains  away.  Gradually  the  pile  of  ashes  grows. 
until  it  reaches  from  floor  to  roof.  Then  it  becomes  hard  and 
firm.  Nearby  have  Ijeen  left  pillars  containing  hundreds  of 
tons  of  coal.  When  the  new  ash-pillars  are  large  enough  to 
be  sate  supports,  the  coal  can  be  taken  out.  The  piping  !s 
worn  out  very  rapidly  by  the  sulphur  which  is  always  present 
in   mine  water  and   therefore  has  to   be   replaced  frequently. 


*     *     * 


INTERNATIONAL  CONGRESS  OF  INVENTORS. 

In  view  of  the  discussion  that  has  been  carried  on  in  the 
columns  of  Machinery  and  elsewhere  regarding  the  status 
of  inventors  and  their  relation  to  the  U.  S.  Patent  Office, 
it  is  interesting  to  know  that  an  or,ganizafion  known  as  the 
International  Congress  of  Inventors  was  established  in  1906 
and  incorporated  in  1907  for  correcting  present  abuses  and 
lurthering  the  interests  of  inventors.  Its  object  is  to  secure 
legislation  which  shall  insure  to  the  inventor  the  services  of 
the  patent  office  which  his  Itpplication  fees  should  provide 
and  protection  for  his  inventions  which  a  government  guar- 
antee should  give.  It  was  largely  through  the  efforts  of  this 
association  that  Congress  this  year  provided  for  an  increased 
force  of  examiners  and  for  an  advance  in  the  salaries  of  the 
liatent  office  employees.  An  important  matter  now  under  con- 
sideration by  the  association  is  the  establishment  of  a  stan- 
dard for  a  United  States  patent.  The  patent  system  pur- 
ports to  be  a  system  for  insuring  a  reward  to  inventors  for 
their  efforts  and  for  stimulating  the  production  of  inventions 
of  value  to  the  public,  but  patentees  and  holders  of  patents 
have  found  that  a  United  States  patent  has  no  definite  stand- 
ing until  it  has  been  passed  on  by  the  courts.  Further  infor- 
mation regarding  the  objects  of  the  association  can  be  ob- 
tained from  Mr.  Ralph  T.  Olcott,  secretary.  International 
Congress  of  Inventors,  Rochester.  X.  Y. 

*     *     * 

Experiments  carried  out  at  the  testing  plant  of  the  United 
States  Geological  Survey,  regarding  the  fuel  value  of  Florida 
peat,  indicate  that  in  a  gas  producer  plant  this  peat  produces 
gas  having  a  thermal  value  of  17.5.2  B.T.U.,  compared  with 
149.6  B.T.U.  for  'West  'Virginia  coals  and  from  141.6  to  153.2 
B.T.U.  for  Pennsylvania  coals.  The  amount  of  peat  con- 
sumed per  brake  horse-power  w-as  2. OS  pounds  as  compared 
with  1  pound  of  West  Vir.ginia  coal,  and  112  pounds  to  1.47 
pounds  of  Pennsylvania  coals. 
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DESIGN  AND  CONSTRUCTION  OF  METAL-WORKING  SHOPS-2. 


W.  p.  SASaBNT.* 


IN  the  prevlouB  article  of  this  series,  the  author  dwelt  at 
length  on  the  controlling  influence  of  the  engineer  In  the 
planning  of  extensive  Improvements.  In  order  to  main- 
tain the  personal  tone,  the  following  observations,  while  of 
general  Interest,  will  be  addressed  to  the  engineer  In  charge. 

It  Is  highly  Improbable  that  a  corporation,  with  the  wisdom 
and  caution  acquired  by  successful  growth,  will  expend  large 
sums  of  money  for  improvements  without  having  at  hand 
Information  covering  "the  existing  state  of  the  art."  The 
engineer,  therefore,  should  spend  considerable  time  visiting 
the  best  and  largest  examples  of  recently  built  plants  for 
metal-working,  and  also,  from  the  first  moment  that  exten- 
sions are  considered,  gather  together  all  Information  possible 
bearing  on  the  subject  from  technical  papers.  It  Is  well  to 
formulate  an  outline  of  the  essential  points  affecting,  first, 
the  efficiency  of  the  plant;  second,  the  adaptability  for  sys- 
tematic extension;  third,  the  expense  attending  the  opera- 
tion; fourth,  the  construction  of  buildings;  and  fifth,  the  cost 
of  plant. 

The  following  points  are  suggested  as  covering  such  infor- 
mation as  will  be  of  use  In  planning  new  shops.    Other  things 
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Under  the  head  of  future  extension,  observe  the  area  of 
the  site  In  relation  to  space  covered  by  the  buIldlngB,  and 
how  the  works'  system  of  trackage  Is  planned  In  connection 
with  the  trunk  lines  of  the  various  railroads  serving  the  city 
where  the  site  is  located.  Observe  the  polntB  that  bear  on 
the  labor  supply;  such  as  homes,  street-car  facilities,  and  the 
proximity  to  large  manufacturing  sections  from  which  the 
better  class  of  workmen  can  be  drawn. 

Under  expense  of  operation,  study  the  arrangement  of 
space  and  the  length  of  haul  within  the  works  of  the  bulk  of 
the  material  handled,  the  rapidity  of  handling,  and  the  couree 
of  the  product  through  the  works;  also  the  arrangement  of 
trackage,  and  facilities  for  storage  and  unloading  which  tend 
to  keep  down  demurrage  charges.  The  type  of  buildings  has 
also  a  bearing  on  the  expense  factor  through  the  variation 
of  Insurance  rates.  The  length  and  efficiency  of  power  trans- 
mission lines,  and  the  efficiency  of  the  power  plant  and  heat- 
ing apparatus,  are  large  factors  In  the  expense  of  operation. 

The  details  of  building  construction,  when  brought  together 
for  comparison,  show  the  trend  of  the  best  thought,  inasmuch 
as  particular  features  that  may  be  found  In  all  or  nearly  all 


Fig.  4.    Plan  of  AUia-Chalmers  Co.'s  Plant  at  West  Allls,  MUwaukee,  Wis. 

will  suggest  themselves  if  some  particular  branch  of  the 
manufacturing  is  "lame"  in  the  shops  for  which  Improvements 
are  under  consideration,  as,  for  instance,  the  forge  shop  or 
power  plant,  which  are  often  neglected  in  shops  otherwise 
highly  efficient.  Under  the  head  of  efficiency,  look  for  the 
adaptability  of  the  buildings  to  the  equipment  within  them; 
as  to  whether  or  not  there  is  sufficient  height  and  span  of 
cranes  over  the  erecting  space,  as  often  provision  Is  not  made 
for  Increase  In  size  of  the  product;  and  in  the  machine  shop 
space,  look  at  the  reservation  of  space  near  machines  for 
work  in  progress,  so  that  expensive  machines  may  not  be 
held  up  waiting  for  castings  to  be  brought  from  some  remote 
part  of  the  works.  Such  provision  well  justifies  the  cost  of 
the  additional  width  of  bay  required.  Then,  as  to  shipping, 
look  out  for  space  and  handling  facilities  that  will  obviate 
the  use  of  the  valuable  productive  erecting  space  for  tracks 
and  boxing.  The  handling  of  work  affects  the  productive 
efficiency  according  to  the  amount  of  non-productive  time 
spent  by  producers  In  waiting  for  cranes  and  getting  work 
on  and  off  machines;  therefore,  attention  should  be  given  to 
the  number  of  traveling  cranes  in  relation  to  the  floor  space 
served  by  them,  to  the  use  of  industrial  tracks  and  column 
jib-cranes,  and  to  the  operating  speeds  of  the  various  handling 
apparatus.  This  question  of  handling  work  may  perhaps  be 
considered  a  question  of  equipment,  but  it  is  Involved  In  the 
arrangement  of  space  and  affects  the  amount  of  space  and 
dimensions  a  great  deal. 

•  Address  :    U4S  Campbell  Ave.,  Hamilton,  Ohio. 


Pig.  5.     Plan  of  Worthington  Shops,  Harrison.  N.  J. 

of  the  later  plants,  and  which  also  conform  to  the  recom- 
mended standards  of  the  underwriter's  and  flre-protectlve 
associations,  certainly  are  good  examples  to  follow.  The 
writer  has  almost  come  to  regard  the  recommendations  of 
the  factory  mutual  fire  insurance  companies  as  axioms, 
and  to  judge  building  construction  accordingly.  The  fact 
that  the  fire  losses  for  the  past  ten  years  In  plants  Insured 
In  the  older  factory  mutual  companies,  and  conforming  to 
their  standards,  has  been  but  four  cents  per  hundred  dollars 
annually  compared  with  sixty  cents  in  other  properties,  seems 
sufficient  justification  for  this  opinion.  The  framing,  walls, 
roofs,  floors,  galleries,  fire-proofing,  and  lighting  should  all  be 
studied,  and  their  relative  costs.  Railroad  shops  should  not 
be  neglected  in  one's  Investigations,  as  the  size  of  some  of 
the  latest  shops  Is  such  that  almost  all  of  the  problems  that 
arise  in  planning  any  metal-working  shop  have  been  han- 
dled on  a  large  scale  In  planning  them. 

The  points  outlined  above  will  aid  In  getting  at  the  meat 
of  many  published  articles,  and  in  gathering  definite  facts, 
rather  than  general  knowledge  without  a  definite  application 
in  mind.  The  following  resumfe  of  the  leading  features  of 
some  of  the  later  plants  will  emphasize  the  bearing  of  these 
points  on  various  factors  affecting  the  planning  of  new  shops. 

Study  of  Recent  Plants. 
A  site  tor  a  new  plant  may  be  selected  from  a  number  of 
sites  by  Its  preponderance  of  advantages  affecting  the  follow- 
ing heads:     Adaptability  for  future  extensions;  railroad  faclU- 
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ties;    labor  supply;    water  supply;    cost  of   foundations;    cost 
of  power. 

The  West  Allis  plant  of  the  AlllsChalmers  Co.  at  Milwau- 
kee. Wis.,  is  pre-eminent  in  meeting  the  requirements  under 
most  of  these  heads.  Fig.  4  shows  the  general  plan.  The 
original  buildings  are  shown  by  the  shaded  portion,  the  recent 
additions  by  the  full  lines,  and  the  possible  limits  of  exten- 
sions   in    conformity    with    the    predetermined    plan,    by    the 
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Fig.  6.    The  IngersoU-Rand  Plant,  Phillipsburg.  N.  J. 

dotted  lines.  The  arrangement  and  type  of  buildings  are 
such  that  this  layout  of  extension  can  be  followed  even  if  the 
nature  of  the  product  should  be  entirely  different  from  the 
present  lines.  This  plant  is  served  by  two  railroads,  and 
the  activity  of  the  rival  freight  agents  in  endeavoring  to 
secure  the  lion's  share  of  the  business  naturally  tends  toward 
a  liberal  supply  of  cars  even  when  there  is  a  general  car 
shortage.  As  regards  the  labor  supply,  Milwaukee  Is  the 
principal  manufacturing  city  in  this  section  of  the  country. 
Locally,  the  site  is  in  a  recently  improved  community,  just 
outside  of  the  city  limits. 

TABLE  V.     COMPARISON  OF  PLANT  ARRANGEMENTS. 

Ingersoll- 
West  Allis  Worthington        Rand 

Rectangular  space,   sq.   ft 

Covered    by    buildings 

Percentage  covered  by  buildings 

Yard  space  under  cranes 

Percentage   

Percentage   remaining    

Minimum       distance       between 

foundry  and  machine  shops. 
Maximum      distance      between 

extreme     points     of     foundry 

and  machine  shops 1,500  ft. 

Average  haul  of  castings 810  ft. 

Maximum     distance     of     power 

transmission    (electric)     ....     1,500  ft. 
Distance  of  transmission   when 

ground  floor  space  was  400,000 

square  feet  600  ft. 

The  well  lighted  and  well  ventilated  shops,  together  with 
these  other  advantages,  make  the  plant  attractive  to  a  high 
class  of  mechanics.  The  site  chosen  was  a  nearly  level  field 
of  two  hundred  acres,  and  as  a  good  bearing  soil  lay  within 
a  few  feet  of  the  surface,  very  little  grading  was  necessary, 
and  the  foundation  cost  was  relatively  low.  The  item  of 
foundation  cost  as  effected  by  a  proposed  site  is  important, 
as  the  cost  of  one  foot  of  foundation  in  depth  will  pay  for 
two  or  more  feet  of  brick  wall  above  the  foundation. 

Referring  to  Fig.  4,  the  great  area  of  yard  space  served  by 
yard  cranes  will  be  noticed,  as  shown  by  the  diagonal  lines 
between  the  various  buildings,  and  this  space  is  as  effectively 
used  as  if  under  roof;  the  storing  of  castings  inside  the  shop 
long  In  advance  of  the  time  when  the  machines  are  ready 
for   them   is  avoided. 

Arrangement  of  Buildings. 
It   has   previously    been   stated    that   the    arrangement   of 
departments  is  one  of  the  major  factors   affecting  shop   efli- 
ciency,  and  the  facilities  for  handling  materials  another.   The 
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more  effective  use  of  space  at  the  West  Allis  plant  (Fig.  4) 
compared  with  the  Worthington  Works  at  Harrison,  N.  J.  (Fig. 
5),  and  the  Ingersoll-Rand  Works  at  Phillipsburg,  N.  J.  (Fig. 
6),  is  shown  by  the  following:  The  rectangle  formed  by  the 
buildings  indicated  by  the  dimensions  1,15G  feet  north  and 
south,  and  l,2.^0  feet  east  and  west  contains  1,445,000  square 
feet;  the  buildings  in  Fig.  5  are  contained  in  a  rectangle 
1,550  by  800  feet,  and  deducting  east  of  the  smith  shop  leaves 
approximately  1,000,000  square  feet.  The  buildings  in  Fig.  6 
are  contained  in  a  rectangle  1,250  by  1,250  equaling  1,562,500 

TABLE  VI.    QENBBAL  DIMENSIONS  AND  DESCRIPTION  OF  RECENTLY 
BUILT  PLANTS. 

Building.  Plant    No.    8.  Plant  No.  7.  Plant  No.  8. 

Erecting   Shop —  High.  Low. 

Crane-track   span  70'  68'  69%'  112' 

Crnne-track, 

helKht     00'  62'  SB' 

Floor      to      roof 

truss     72'0"  72'  W 

Width    of    build- 
ing        72'  126'  122' 

Machine   Shop. 

Large  vcrk —      Nos.   1-2.     Nos.  4-5. 
Width    of    build- 
ing        122'  Wo'  122'  100. 

Width    of    hays..  26'-69'-20'  89'-71'  30'-62'-30.  3n'-40'-.30' 

Crane-track   span  67'  67'  59',4'  38' 

Crane-track, 

height     26'  44'6"  30'  26' 

Floor    to    truss..  34'  02'  .10' 

Under     gallery 
floor — 
Crane  track  span  ;5'6"         38'6"  2S'  No    galleries. 

Crane   track, 

height     13'  17'  13' 

Floor  to  celling.   1.S'  21'3"  15%' 

Gallery   Floor — 
Above  main  floor.  21 'J"         26'2"  18'-!" 

Head-ronm    . .    . .   14'8"  16'  12' 

Machine  Shop.  No  galleries. 

Small  work —  4    Stories.  Galleries   in   shops.  Saw-tooth    roof. 

Width  of  floors..  53'    Inside  3114'  18  ba.rs  2.'i'  wide. 

Head-room — 

1st    sfor>-    21'4"  15'e"  13'6"-16'C" 

2d    storv    \i"l"  12'6"  Ventilating       bays 

.Sd    story     14'3"  12'0"  run     N.     and    S. 

4th    story    12'S"  20'       wide,       29* 

high.      See    Fig. 
15. 

Rnofs    Flat   pitch.  Flat   pitch.  Pitch  1  In  5. 

Center  sk.vlights.       Center  skylights.       Center  skyiigbta 
Xo   monitors.  No   monitors.  Monitors. 

Wood   sheathing.        Wood   sheathing. 
Tar  and  gravel.         Composition. 

Framing    Steel.  Steel.  Steel. 

Walls   Brick.  Brick.  Brick. 

Pattern  Shop. 

One    story    brick.  Slow-burning      mill 

Steel     frame     fire-  construction, 

proofed.      Flat  Wood     floors    with 

pitch         concrete  asbestos        paper 

roof.     Wire-glass  between.      Plank 

windows     with  roof        covered 

metal        frames.  with    4-ply    slag 

Fire-doors     auto-  roofing, 

ma  tic. 
Pattern    Storage. 

Four  stories.    Same  Four  stories.     Pat- 

construction      as  tern    shop    is    a 

pattern   shop.  part       of       this 

building. 
Foundry. 

Brick     and     steel.  Brick   and   steel.       Brick     and     steel. 
Roof— Flat  pitch.  Flat   pitch.  Pitch    1   in  S. 

plank         covered 
with       tar      and 
gravel. 
Width    of    hulld- 

Ing    222  feet  141  feet.  160  feet. 

Width     of     main 

bay   80     "  60    "  69    " 

Crane  track  span     78     "  58     V  65     " 

Crane  track. 

height    28     ■•    •  32     " 

Floor      to      roof 

truss     49     "  38     "  46     " 

Center  skylights.       Center  skylights.       Side    skylights. 

Side    ha.vs One   68'   wide.  Two  40'  wide.  Two  46'  wide. 

Two   32'   wide. 

Skylights.  Skylights.  Skylights. 
Height     of     charg- 
ing floor    23  feet.                      21  feet.  18  feet. 

Sand     and     supply 

storage  On    sand    floor    at  In    lean-to    outside  Outside    storage 

level     of     charg-      of  main  space.  bins. 

Ing     floor     inside 
of    building. 

Cleaning    No  separate   build-  Large  work  Inside.  Separate   building. 

ing.  Small  work  sepa- 

rate building. 
Moulding     machine  Part  of  main  foun-  Separate     building.  Part  of  main  foun- 

fonndry    dry,  sand-mixing     be-       dry. 

low. 

square  feet.  The  ground  space  covered  by  buildings  withia 
these  areas  is  746,000  square  feet  for  Fig.  4  or  51  per  cent, 
450,000  square  feet,  or  45  per  cent  for  Fig.  5,  and  400.000 
square  feet,  or  26  per  cent  for  Fig.  6.  Then  again.  Fig.  4  has 
21  per  cent  of  the  remaining  space  within  the  rectangle  under 
yard  cranes.  Fig.  5  is  without  yard  cranes,  and  Fig.  6  has 
but  25,000  square  feet  or  less  than  2  per  cent  under  yard 
cranes.  These  percentages  with  other  items  pertaining  to  the 
handling  of  materials  are  compared  In  Table  V. 
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A  visit  to  the  West  Allls  plant  will  dispel  any  doubt,  because 

of  the  coiiipatt  arrangement  ol'  apace,  as  to  there  being  suffi- 
cient yard  room.  The  sectional  bookcaBe  idea  is  noticeable 
in  tlie  lay-out  of  the  Iiigersoll-Uand  plant  as  well  as  the  West 
AUis  works,  and  the  relation  of  departments  will  be  unchanged 
despite  additions  that  may  be  made. 

An  advantage  peculiar  to  the  layout  of  wing  machine-shops 
at  right  angles  to  the  erecting  shop  with  yards  between  Ilea 
in  what  may  be  called  the  side-feed  of  unfinished  materials 
to  the  machine-shops.  Castings  are  stored  In  these  yards 
adjacent  to  the  door  nearest  the  Interior  point  where  they 
will  be  machined.  This  side-feed  requires  the  least  amount  of 
crane  and  truck  handling  and  provides  the  shortest  possible 
Inside  route  to  the  erecting  floor,  and  eliminates  in  a  measure 
the  well  known  scene  in  end  feed  shops  when  all  of  the  cranes 
are  tied  up  at  one  end  w-hile  the  furthermost  crane  is  getting 
a  large  casting  for  transportation  to  the  other  end  of  the  shop. 

The  future  methodical  extension  of  all  the  departments 
does  not  seem  to  have  been  considered  necessary  for  Plant 
No.  7,  Fig.  5,  as  only  the  smith  shop,  low  erecting  shop,  and 
molding  machine  foundry  have  lee-way. 

These  three  plants  have  the  problem  in  common  of  the 
economical  production   of  large,   medium   and   small  work   In 


next  the  west  wall,  the  skylight  area  being  approximately  5 
per  cent  of  the  slant  area.  The  machine  bay  at  right  angles 
to  the  main  bay  is  73  feet  wide  and  34  feet  to  the  roof  truss, 
and  the  machine  bays  parallel  with  the  main  bay  are  44  feet 
and  35  feet  wide  and  22  feet  to  the  trusses.  The  foundry 
main  bay  Is  75  feet  wide  and  40  feet  to  roof  truss;  the  roof 
Is  slate  on  plank  and  pitched  1  in  6.  The  lean-to  bay  is  39 
feet  wide  and  24  feet  to  the  truss,  roof  slope  1  In  10,  and  of 
plank  covered  with  tar  and  gravel. 

The  Ball  Engine  Works,  Erie,  Pa.,  is  interesting  in  the 
comparison  of  the  buildings  with  those  of  the  Hooven  plant. 
Fig.  16  shows  the  erecting  shop,  200  feet  long,  74  feet  wide, 
44  feet  to  trusses;  roof  slope,  1  In  4,  of  plank  covered  with 
slate.  The  machine  shop  bays  are  at  right  angles  to  the 
erecting  space  and  consist  of  alternate  flat  and  pitch  roofs  20 
feet  wide,  forming  a  unique  type  of  saw-tooth  roof.  This  form 
of  saw-tooth,  supplemented  as  it  is  by  the  windows  in  the 
walls,  has  a  more  pleasing  architectural  effect  than  the 
severely  plain  type  of  saw-tooth  roof  shown  in  Fig.  17  which 
represents  the  erecting  shop  and  machine  bays  of  the  Ridge- 
way  Machine  Tool  Co.  at  Rldgeway,  Pa.  These  latter  shops 
are  without  side-wall  windows  except  in  the  north  wall.  The 
roof  of  Fig.  IG  is  far  superior  as  regards  ventilation  on  account 


Fig.  10 


Fig.  1  1 


Sand  floor 


Jhtchiitery.y.T. 


FifiT.  7.    Machine  Shops  Nos.  1  and  2  of  the  Plant  aho^vn  in  Fi^.  4.        Fi^    8.    Erecting:  and  Shipping  Department. 

Nos.  4  and  5.        Fig.  lO.    Machine  Shop  No.  6.        Fig.  11.     Foundry. 


Fig.  9.    Machine  Shops 


large  quantities,  and  the  Table  VI  indicates  the  manner  in 
which  different  designers  have  met  the  conditions. 

The  heating  of  these  three  plants  is  through  the  medium  of 
hot  water  under  forced  circulation,  the  heaters  being  in  series 
with  regular  condensers,  the  vacuum  on  the  engines  being 
broken  in  proportion  to  the  temperature  of  the  outside  atmo- 
sphere. The  relative  areas  of  departments  and  the  power 
requirements  of  these  and  other  large  plants  will  be  given 
later. 

The  following  information  is  derived  mainly  from  articles  in 
past  issues  of  Machinery.  The  Hooven-Owens  &  Rentschler 
Co.  works  at  Hamilton.  Ohio,  was  described  in  the  January. 
1904,  number.  This  firm  builds  vertical  and  horizontal  Corliss 
engines.  The  plant  is  exceptionally  well  equipped  as  the 
maximum  size  of  work  is  limited  only  by  the  machine  tools, 
of  which  the  20  x  20-foot  boring-mill  and  a  planer  14  x  12  x  35 
foot  traverse  are  the  largest.  The  shops  are  of  brick  and 
steel,  and  the  lighting  and  ventilation  are  good.  The  main 
erecting  bay  is  75  feet  wide  and  57  feet  from  floor  to  lower 
chord  of  roof  truss.  The  main  machine  bay  lias  the  same 
dimensions.  The  roofs  of  the  two  bays  are  of  one-sixth  pitch, 
of  plank  and   slate,   and   with   skylights  except  on   the  slope 


of  the  opportunity  for  using  movable  sash  in  the  vertical 
frames;  and  the  elimination  of  gutters  and  consequent  freedom 
from  troubles,  caused  by  melting  and  freezing  of  snow,  com- 
mon to  the  cheaper  forms  of  the  regular  saw-tooth,  is  a  strong 
point  in  favor  of  this  modified  type.  The  crane  tracks  project 
into  the  erecting  space  in  both  the  shops  shown  in  the  two 
figures. 

The  B.  F.  Sturtevant  Shops. 
The  new  B.  F.  Sturtevant  plant  at  Hyde  Park,  Mass.,  has 
many  interesting  features  in  the  composite  type  of  buildings. 
New  England  mill  construction  forms  the  base  and  is  modi- 
fied by  the  use  of  steel  interior  columns  for  the  first  story,  a 
20-foot  column  spacing,  steel  main  girders  and  12  x  16-inch 
wood  floor  beams  on  4-foot  centers  for  gallery  floors,  and  by 
the  transverse  saw-tooth  skylights  over  the  high  erecting  floor 
and  inner  portions  of  the  galleries.  The  erecting  bay  is  40 
feet  wide  and  30  feet  from  floor  to  truss.  The  galleries  on 
either  side  are  40  feet  wide  and  have  15  feet  head-room  under 
and  over  the  gallery  floor.  The  ground  floor  is  of  3-inch  hem- 
lock on  tar  concrete:  the  gallery  floor  for  250-pound  load  is 
of  2i,i-inch  hard  pine  with  1-inch  maple  top  floor,  and  of 
2-inch   pine  and  1-inch  maple  for  200-pound  load.     The  roofs 
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are  %-Inch  pitch,  3-lnch  hard  pine  planking  covered  with  tar 
and  gravel.  There  are  no  wall  columns  as  the  walls  of  brick 
are  20  inches  thick  to  the  gallery  floor  and  16  inches  thick 
from  there  to  the  roof. 

The  Jones  &  Lamson  Shop. 

An  excellent  ex9.mple  of  economical  flre-proof  construction 
Is  afforded  by  the  machine  shop  of  the  Jones  &  Lamson  Com- 
pany at  Spriiigfleld,  Vt.  The  product  of  this  shop  is  the  well- 
known  flat  turret  lathe.  The  building  is  three  stories  high, 
150  feet. long,  75  feet  wide,  with  14  feet  headroom  for  first 
floor,  14  feet  for  second  floor,  and  11  feet  for  the  third  or  top 
floor.  A  monitor  25  feet  wide  assists  In  lighting  this  floor. 
About  60  per  cent  of  the  wall  area  Is  glass,  which  Is  the  same 
percentage  as  the  window  area  of  the  new  Pratt  &  Whitney 
machine  shop  at  Hartford.  The  frame  is  of  steel  fire-proofed 
with  concrete,  floors  and  roof  are  of  reinforced  concrete,  and 
the  curtain  walls  are  of  brick. 

The  Pencoyd  Works  of  the  American  Bridgre  Co. 

This  shop  Is  remarkable  for  its  massive  construction  as 
evidenced  by  the  loads  for  which  the  gallery  floors  are  de- 
signed: the  first  gallery  for  500  pounds  per  square  foot,  and 
the  second  for  300  pounds  per  square  foot.    The  central  bay 


Ing  about  60  per  cent  window  area,  steel  frame,  and  concrete 
floors  with  the  concrete  of  the  floor  slab-haunched  down  to 
the  lower  flange  of  the  supporting  I-beams,  thereby  fireproof- 
Ing  thrm  partly  and  adding  about  50  per  cent  to  their  strength. 

The  roof  is  nearly  flat,  of  plank  covered  with  tar  and  gravel 
roofing.  Top  floors  are  of  clear  li^-inch  maple  laid  on  sleep- 
ers which  are  embedded  In  the  concrete.  The  ground  floor 
consists  of  3  Inches  of  concrete,  then  a  damp-proof  course  of 
tarred  felt,  then  9  Inches  of  concrete  In  which  are  embedded 
the  4  X  4-inch  sleepers  as  in  the  upper  floors,  and  between  the 
concrete  and  maple  there  Is  a  stratum  of  asphalt  composition 
applied  hot,  thus  giving  the  wood  flooring  a  solid  bearing. 

The  building  is  very  rigid,  as  the  steel  work  is  designed 
sufficiently  strong  for  an  additional  story.  It  is  a  five-story 
L-shaped  building,  one  wing  being  65  feet  wide  and  the  other 
75  feet  wide,  with  a  double  row  of  Interior  columns  giving  a 
center  passrage-way  25  feet  wide  for  cranes.  The  first  story 
has  a  clear  headroom  of  18  feet  4  Inches  and  all  of  the  other 
floors  have  a  headroom  of  13  feet  4  inches  (considerably  more 
than  in  most  other  multi-storied  shops),  and  as  the  windows 
come  up  to  the  under  side  of  the  floors  the  lighting  Is  excel- 
lent. A  comparison  of  this  shop  with  a  single-story  saw-tooth 
shop  will  be  given  later.     As  the  benches,  offices,  and  tool- 
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Fig.  12.    High  Erecting  Sbop  of  Plant  shown  in  Pig.  5.        Fig.  13.    Machine  Shop  of  Plant  shown  in  Plan  in  Fig.  6.        Fig.  14.     Foundry  of  same  Plant. 
Fig.  15.    Machine  Shop.  Ingeraoll-Rand  Plant.        Fig.  16.    Modified  Saw-tooth  Construction.  Ball  Engine  Co.,  Erie,  Pa. 


is  60  feet  wide  and  the  gallery  bays  25  feet  wide.  Concrete 
Is  used  for  walls  and  extends  from  web  to  web  of  the  columns. 
The  window  area  is  60  per  cent  of  the  wall  area,  and  all  but 
the  lower  sash  are  glazed  with  ribbed  glass.  The  headroom 
under  the  first  gallery  is  13  feet,  under  the  second,  12  feet,  and 
11  feet  under  the  roof.  The  crane  arrangements  are  most 
unique.  Over  the  25-ton  crane  of  56-foot  span  in  the  main  bay 
are  two  10-ton  cranes  of  30-foot  span  running  parallel,  the 
trucks  of  these  cranes  away  from  the  columns  running  on 
tracks  supported  from  the  roof  trusses.  Under  each  gallery  are 
two  parallel  runways  suspended  from  the  main  floor  girders 
and  on  these  runways  are  electrically  operated  jib  cranes  with 
5-foot  radius  arms.  These  cranes  pick  up  work  from  trucks 
in  the  gangways  and  swing  it  over  Into  the  machines.  Tar 
concrete  is  used  under  the  wood  block  top  floor  for  the  first 
story  under  the  gallery,  the  tar  being  used  for  its  preserva- 
tive effect  on  the  wood. 

Pratt  &  Whitney  Shop. 
A  shop  that  is  representative  of  many  of  the  recently  con- 
structed New  England  factory  buildings  for  light  and  medium 
work  Is  that  of  the  Pratt  &  Whitney  Company  at  Hartford, 
Conn.    It  is  an  extremely  rigid  building  with  brick  walls  hav- 


rooms  are  next  the  walls,  and  sprinklers  are  installed,  the 
noticeable  absence  of  wooden  cupboards  and  other  combusti- 
bles near  the  interior  columns  will  lead  an  unbiased  observer, 
I  am  sure,  to  pronounce  this  shop  sufficiently  fireproof  to 
compare  with,  and  in  details  to  be  of  a  higher  class  than,  a 
reinforced  concrete  structure. 

The  foundry  is  situated  across  the  tracks  of  the  New  York, 
New  Haven  &  Hartford  Railroad,  and  is  connected  with  the 
machine  shops  by  a  concrete  tunnel  which  has  the  double 
function  of  affording  a  passageway  protected  from  the  weather 
for  castings  and  for  the  distribution  of  heat,  light,  and  power 
between  the  various  buildings. 

Hoefer  Manufacturing  Company. 

The  machine  shop  of  the  Hoefer  Mfg.  Co.,  described  in 
Machinery  December,  1905,  is  three  stories  in  height,  of  modi- 
fied mill  construction  with  wooden  columns  spaced  on  20-foot 
centers  each  way,  and  with  wood  floor  beams.  The  floors 
consist  of  a  %-inch  maple  top  floor  laid  on  3-inch  yellow  pine 
under  planking;  the  walls  are  of  brick,  17  Inches  thick  for 
the  first  story  and  13  inches  thick  for  the  two  upper  stories. 
The  cost  is  given  as  $22,000,  or  a  little  less  than  $1.00  per 
square  foot  of  floor  space. 
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Colburn  Machine  Tool  Co.'s  Machine  Shop,  Franklin,  Pa. 

This  shop  Is  typical  of  many  of  the  medium-sized  plants 
making  machine  tools  and  requiring  traveling  cranes.  The 
shop  is  of  brick  and  steel  with  a  slate  roof  laid  on  plank.  The 
main  bay  is  37  feet  wide  and  31  feet  to  the  roof  truss;  the 
side  bays  are  each  30  feet  wide  and  14  feet  to  the  trusses.  The 
glass  surface  is  about  65  per  cent  of  the  area  of  the  side 
walls.  This  shop  was  described  In  Maciiinehy,  February,  1906, 
and  details  and  specifications  were  also  given.  The  machine 
shop  portion  of  Fig.  13  illustrates  this  type  of  shop. 

United  Shoe  Machinery  Co  's  Plant,  Beverly,  Mass. 

The  designers  and  owners  of  this  plant  have  adopted  a 
purely  reinforced  concrete  construction.  The  Hoor  space  cov- 
ered is  about  17  acres,  and  the  floors,  roofs  and  columns  of 
all  buildings  are  of  concrete.  About  90  per  cent  of  the  entire 
wall  area  is  of  glass.  There  should  be  some  great  advantages 
in  this  exceptionally  large  glass  surface  to  justify  the  greatly 
increased  cost  of  heating,  hut  these  advantages  are  too  deeply 
hidden  to  be  excavated  by  the  author.  Sprinklers  are  In- 
stalled only  where  combustibles  are  used  or  stored,  and  no 
insurance  is  carried. 

The  Aiken  Roof  Type  of  One-story  Shop. 

This  peculiar  type  of  roof  construction  is  shown  in  Fig.  18. 
The  advantages  possessed  by  this  form  over  the  ordinary  saw- 
tooth roof  for  buildings  of  very  large  areas  are  found  in  low 
first  cost  and  maintenance.  The  lighting  is  not  so  uniform, 
but  is  very  good.  The  shops  of  the  Standard  Steel  Car  Com- 
pany at  Butler,  Pa.,  are  of  this  type,  the  main  building  being 
400  feet  by  1,612  feet.  The  National  Malleable  Castings  Com- 
pany shop  of  this  type  is  225  feet  wide  and  750  feet  long.  In 
this  type  of  roof,  sections  are  almost  flat,  the  high  sections 
being  carried  on  the  upper  chord  members  and  the  lower 
sections  attached  to  the  bottom  chord  members  of  the  trusses. 
The  writer  believes  that  even  the  strongest  advocates  of  saw- 
tooth construction  ■will  admit  the  lower  cost  and  superior 
natural  ventilation  of  this  type,  at  least  on  single  buildings 
of  large  area. 

Multi-storied  and  Saw-tooth  Roof  Shops  Compared. 

The  Pratt  &  Whitney  machine  shop  compared  with  a  saw- 
tooth shop  of  equivalent  fioor  area  (125,000  square  feet)  has 
better  natural  ventilation,  is  cooler  in  summer,  has  25,000 
square  feet  of  the  simplest  form  of  roof  against  125,000  square 
feet  of  skylights,  and  has  80  per  cent  less  underground  piping 
to  maintain.  Heat,  light,  and  power  distribution  is  more 
economical  both  in  first  cost  and  in  transmission  losses.  The 
greatest  distance  that  a  truck-load  of  material  would  traverse 
on  elevator  and  floor  from  the  receiving  point  in  one  corner 
to  the  extreme  corner  of  the  upper  floor  is  300  feet  against 
450  feet  from  corner  to  corner  of  a  one-storied  structure. 

As  regards  lighting,  the  saw-tooth  shop  undoubtedly  pos- 
sesses an  advantage  in  the  better  diffusion  of  light,  and  con- 
sequently the  strain  on  the  eyes  is  greatly  minimized.  This 
advantage  may  be  offset  in  a  degree  by  the  use  of  ribbed  glass 
in  the  upper  sash  or  windows  and  by  the  necessary  window 
shades  on  east  and  south  sides  of  a  five-story  building.  The 
writer  has  yet  to  find  that  the  productive  eflSciency  in  any 
saw-tooth  shop  is  greater  than  in  the  many  two  or  more 
stcried  shops  in  the  manufacturing  cities  throughout  the 
country.  The  writer  recently  has  had  experience  in  handling 
a  maze  of  fine  cotton  yarns  in  a  side-lighted  shop  and  can 
fully  appreciate  the  necessity  of  a  soft,  even  light  fqr  textile 
work,  but  cannot  see  the  necessity  for  better  lighting  in  ma- 
chine shops  than  can  be  obtained  by  side  lighting. 

Comparative  Cost. 
The  cost  of  saw-tooth  shops  may  be  40  to  50  cents  less 
per  square  foot  of  floor  space  than  the  high-class  Pratt  & 
Whitney  shop  described,  but  not  less  than  a  shop  of  slow- 
burning  mill  construction.  The  cause  of  this  40  or  50  cents 
difference  per  square  foot  is  partly  shown  by  the  Table  VII. 
These  items,  of  course,  do  not  make  up  the  entire  cost.  The 
column  A  is  for  a  high-class  five-story  machine  shop  for  light 
and  medium  work  and  with  a  floor  space  of  125,000  square 
feet,  gravel  roof  on  plank  sheathing  on  wooden  purlins  sup- 
ported by  steel  roof  beams.  Column  B  is  a  saw-tooth  shop  of 
125,000  square  feet,  roof  slopes  covered  with  slate. 


Much  of  this  apparent  saving  on  buildings  may  be  offeet 
by  the  extra  cost  of  sewers,  piping  and  wiring,  so  that  a  fair 
comparison  of  cost  cannot  be  made  except  for  shops  for  manu- 
facturing like  products,  and  ready  for  operation. 

Reinforced  Concrete  aa  a  Building  Material. 
For  underground  work  reinforced  concrete  is  unsurpassed, 
for  instance  for  tunnels,  foundations,  retaining  walls,  and 
vaiilis.  Pattern  shops  and  pattern  storage  buildings  should 
be  of  real  fire-proof  construction  and  therefore  concrete  Is  an 
ideal  material  for  their  construction.  Concerns  making  light 
work  are  as  well  housed  In  one  type  of  construction  as 
another,  but  for  machine  shops  and  foundries  necessitating 
high  roofs  and  wide  spans,  brick  and  steel  construction  is 
better  suited.  Despite  their  strongly  presented  claims  of  low 
cost,  leading  concrete  construction  companies  In  New  England 
and  the  Central  West,  in  190C.  could  not  meet  the  steel  com- 
panies on  cost  and  time  of  erection,  but  undoubtedly  concrete 
construction  methods  have  been  very  much  perfected  since 
then.  As  the  allowable  stress  per  square  inch  of  section  in 
columns  of  reinforced  concrete  and  steel  is  in  the  ratio  of  one 

TABLE  VII.     COST  IN  CENTS  PER  SQUARE  FOOT  OF  FLOOR  AREA. 

Land— based  on  J435  per  acre 0.2  1.0 

Floors 26.0  22.0 

Steel   work   65.0  16.0 

Walls  and  foundations 31.0  8.4 

Roofs    3.6  40.0 

125.8  87.4 

to  thirteen,  a  concrete  column  occupies  twice  as  much  space 
as  a  steel  column,  and  by  casting  broader  shadows  affects  the 
lighting  adversely.  The  writer  is  loth  to  believe  that  con- 
crete should  be  adopted  as  the  sole  material  of  construction 
for  large  plants.  As  to  cost,  Mr.  Leonard  C.  Wason  writing 
in  the  Engineering  Magazine,  June,  1907,  states  that  rein- 
forced concrete  construction  will  cost  10  to  25  per  cent  more 
than  mill  construction,  arri  20  to  30  per  cent  less  than  flre- 
prcofed  steel  frame  buildings.  On  account  of  the  great  varia- 
tion of  bids  on  reinforced  concrete  construction,  the  writer  is 
unable  to  give  reliable  information  on  cost. 
Conclusions. 

The  engineer  before  commencing  work  on  tentative  plans 
should  visit  the  West  Allis  plant,  even  if  he  never  investi- 
gates another  large  works,  as  he  will  find  that  the  problems 
here  have  been  well  thought  out  and  logically  handled.  It 
will  be  diflicult  to  find  another  plant  (having  so  few  build- 
ings) capable  of  turning  out  a  mjllion  dollars'  worth  of  work 
per  month  within  a  year  after  the  buildings  were  completed. 
The  arrangement  of  space  is  most  excellent,  the  work  is  han- 
dled economically  and  expeditiously,  the  power  transmission 
is  economical,  and  the  interior  equipment  is  in  keeping  with 
the  high  class  character  of  the  buildings. 

For  light  work,  not  requiring  traveling  cranes  to  serve 
many  of  the  machine  tools,  a  three-,  four-,  or  five-storied  shop 
\vith  a  light  court,  as  shown  in  Fig.  10.  is  recommended  where 
compactness  of  plant  is  desired  or  necessitated  through  lack 
of  ground  space  or  high  cost  of  land. 

Mill  cons'ruction  is  cheapest  for  multi-storied  shops,  and  if 
built  to  comply  with  the  rules  cf  the  factory  mutual  com- 
panies will  cost  from  $1.00  to  f  1.10  per  square  foot  of  floor 
area.  Steel  frame  construction,  not  fire-proofed,  will  cost 
from  $1.40  to  $1.60  per  square  foot,  and  reinforced  concrete 
will  cost  from  fl.30  to  $1.50  per  square  foot.  If  the  nature 
of  the  contents  is  combustible,  automatic  sprinklers  should 
be  provided,  and  the  insurance  rate  will  be  from  20  to  35 
cents  per  $100  per  annum  on  either  of  the  three  classes  of 
buildings.  Corrugated  iron  or  steel  covered  buildings  are 
naturally  eliminated  from  consideration  for  these  buildings, 
because  they  are  not  sufliciently  warm  or  permanent  except 
at  a  high  cost  of  maintenance. 

For  light  and  medium  work,  saw-tooth  single-story  shops  of 
40,000  square  feet  area  and  an  average  height  of  25  feet  can 
be  built  for  approximately  $1  per  square  foot,  but  one  must 
be  content  with  a  severely  plain  building,  forbidding  In  ap- 
pearance. 

For  medium  and  heavy  machining,  or  for  light  and  medium 
machining  and  erecting,  the  gallery  type  shown  in  Figs.  7,  9, 
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and  12,  Is  common  to  most  large  plants.  For  building  ma- 
chines up  to  15  tons  wolKht  the  type  of  IniiklinK  shown  in 
Fig.  13  houses  all  departments  of  many  plants  of  25,000  to 
50,000  square  feet  of  floor  space.  For  heavy  work,  demanding 
separate  machine  and  erecting  shops,  the  best  results  are 
obtained  when  the  machine  shops  are  at  right  angles  to  the 
erecting  shop  with  the  cranes  projecting  into  erecting  space 
as  in  Figs.  S,  13,  16,  and  17. 

Very  high  shops  of  wide  span,  and  with  galleries,  are  uni- 
formly of  brick  and  steel  and  cost  from  ?1.G0  to  ?2.00  per 
square  foot  according  to  the  crane  capacity  and  the  gallery 
floor  loads  for  which  the  buildings  are  designed. 

Pattern  storage  buildings  are  generally  2,  3,  or  4  stories  in 
height  with  fire-walls  dividing  the  space  into  compartments. 
Slow-burning  mill  construction,  fire-proofed  steel,  and  con- 
crete are  all  used,  the  wooden  construction  leading;  as  in  all 
guch  buildings,  automatic  sprinklers  are  the  main  reliance 
for  the  protection  of  the  contents,  and  given  that  they  protect 


Fig.  17 
Pig.  17.    Plain  Saw  tooth  Roof. 


M:ich!nerii,.y.T. 


Fig.  18 
Fig.  18.    Aiken  Koof. 


the  contents  they  will  protect  the  buildings.  The  writer  be- 
lieves that  concrete  with  metal  window  frames  and  wire- 
glass  windows  will  be  the  standard  construction  in  the 
future.  In  that  event  no  insurance  need  be  carried  on  the 
buildings.  One  very  important  thing  should  be  remembered 
in  designing  pattern  storage  buildings  and  that  is  to  design 
the  shelving  and  racks  first,  and  then  determine  the  window 
spacing  and  column  spacing. 

Another  thing  that  has  been  impressed  on  the  writer's  mind 
very  strongly  is  to  avoid  outside  down-spouts.  This  is  best 
accomplished  by  extending  the  walls  above  the  roof  in  the 
"parapet  wall  construction"  recommended  by  the  insurance 
companies,  at  the  same  time  securing  a  more  finished  appear- 
ance. The  down-spouts  should  have  copper  wire  strainers  at 
least  10  inches  high  and  saddles  should  be  built  against  the 
parapet  avoiding  sharp  bends  in  the  roofing  felt,  and  the 
counterflashing  should  be  built  into  the  brickwork.  Down- 
spouts inside  will  not  freeze,  and  may  be  of  galvanized  iron 
to  within  about  eight  feet  of  the  floor,  where  they  should 
enter  heavy  cast-iron  piping  which  should  continue  to  the 
horizontal  drains.  The  writer  has  seen,  during  the  past  win- 
ter, gangs  of  men  with  steam  hose  and  fires,  engaged  in 
almost  futile  attempts  to  thaw  out  the  outside  spouts  around 
a  large  plant. 

Roofs  of  large  areas  generally  require  a  great  deal  of  atten- 
tion, and  the  roofs  giving  the  least  trouble  are  of  very  fiat 
pitch  and  covered  with  tar  and  gravel  or  with  tar  and  slag. 

Floors  in  single-story  shops  are  now  mostly  laid  on  con- 
crete with  a  coating  of  coal  tar  between  the  concrete  and  the 
planking,  and  maple  top  floors  are  laid  on  the  under  planking 
to  give  a  hard  wearing  surface  and  to  facilitate  repairs.  Mono- 
lithic concrete  floors  are  fast  superseding  other  kinds  for 
galleries  and  upper  floors,  as  they  add  much  to  the  rigidity 
of  a  building  and  can  be  built  to  stand  heavy  loads  at  a  low 
cost. 

Books  that  are  most  In  demand  for  information  pertaining 
to  the  design  and  construction  of  shops  are:  Cambria  Steel 
Company's,  Jones  &  Laughlin's  or  Carnegie  Steel  Co.'s  hand- 
book, Kidder's  "Architects'  and  Builders'  Handbook,"  and 
Ketchum's  "Mill  Buildings." 

The  preceding  matter  throughout  is  written  with  the  domi- 
nant idea  in  mind  that  the  difference  between  cost  and  selling 
price  is  the  principal  object  in  manufacturing,  and  the  writer 
has  endeavored  to  present  principally  the  points  affecting  this 
difference,  rather  than  those  tending  toward  artistic  per- 
fection. 


DIAGRAMS  FOR   DESIGNING   SPIRAL   GEARS.* 

FRANCIS  J.  BOSTOOKt 

Great  difficulties  are  usually  experienced  In  designing 
spiral  gears,  and  these  difflcullles  are  greatly  accentuated 
when  one  has  to  design  them  for  two  shafts  whose  center 
distance  cannot  be  altered  to  suit  the  gears,  and  also  when 
the  angle  between  the  shafts  is  not  a  right  angle,  and  the 
speed  ratio  Is  not  equal.  The  general  practice  is  to  work  out 
the  gears  by  lengthy  mathematics,  and  should  the  answer  not 
come  out  as  desired,  then  a  new  trial  is  made,  varying  either 
one  or  the  other  factor,  until  the  angles  and  diameters  are  cor- 
rect. This  method  of  "cut-and-try"  entails  a  great  deal  of 
work  and  waste  of  time.  The  following  method,  together 
with  the  diagrams  used  with  It,  will  remove  some  of  the  diffi- 
culties, and  enable  one  to  arrive  at  the  data  required  In  a 
very  short  time.  The  method  adopted  is  graphical,  but  the 
results  may  be  checked  by  simple  figuring. 

As  the  pitch  diameter,  spiral  angle,  and  circular  pitch  are 
interdependent,  they  cannot  be  considered  as  a  starting  point 
in  solving  the  problem,  because  they  are  not  known.  The 
starting  point,  therefore,  must  be  the  speed  ratio,  and  some 
idea  of  the  strength  required,  together  with  the  center  dis- 
tance. These  factors,  as  a  rule,  can  easily  be  ascertained. 
As  it  is  common  usage  to  employ  ordinary  spur  gear  cutters 
of  regular  diametral  pitches  for  cutting  spiral  gears,  the  nor- 
mal pitch,  or  distance  from  one  tooth  to  the  next,  measured 
at  right  angles  to  the  tooth,  must  be  the  same  as  the  pitch  of 
a  spur  gear  for  which  the  cutter  to  be  used  is  intended;  there- 
fore, the  corresponding  diametral  pitch  and  the  speed  ratio 
must  be  the  initial  data,  all  others  being  obtained  afterwards. 

Three  diagrams  are  given  for  the  graphical  solution  of  spiral 
gears.  The  diagram  In  Fig.  1  shows  the  relation  between  the 
quotient  of  number  of  teeth  -^  diametral  pitch,  spiral  angles, 

number  of  teeth 

and  pitch  diameters.     The  quotient  1 is  com- 

dlametral  pitch 
monly  termed  "equivalent  diameter,"  and  will  be  so  referred 
to  in  the  following.  The  diagram  in  Fig.  2  shows  the  rela- 
tion between  the  diametral  pitch,  the  number  of  teeth,  and 
the  equivalent  diameter.  Finally,  the  diagram  in  Fig.  3  shows 
the  relation  between  the  pitch  diameter,  the  spiral  angle,  and 
the  lead  of  the  helix.  We  will  now  proceed  to  give  some 
typical  examples  illustrating  the  use  of  the  diagrams. 

Example  1.  Given  a  gear  having  24  teeth,  6  diametral  pitch, 
and  a  spiral  angle  of  40  degrees.    Find  the  pitch  diameter. 

First  obtain  the  value  of  the  ratio,  number  of  teeth  -^  di- 
ametral pitch,  which,  in  this  case,  can  be  obtained  without 
referring  to  diagram  Fig.  2,  being  simply  24  -^  6  =  4.  Locate 
4  on  the  horizontal  line  in  diagram  Fig.  1,  and  project  verti- 
cally until  the  line  from  figure  4  intersects  the  line  for  40 
degrees  spiral  angle.  Then  follow  the  circular  arc  from  this 
point,  either  to  the  right  or  downward,  reading  off  5.22  on 
the  corresponding  scale,  this  being  the  pitch  diameter.  Should 
the  diameter  be  required  accurately,  we  can  figure  it  by  the 

formula 

No.  of  teeth  1 

Pitch  diameter  = ■ X ■ 

Diametral  pitch       cos  spiral  angle 
1 

=  4  X =  5.222  inches. 

cos  40  deg. 

This  also  gives  a  check  of  the  result  obtained  by  means  of 
the  diagram.  The  lead  of  the  helix  is  now  obtained  from  Fig. 
3,  by  projecting  the. pitch  diameter  5.22  horizontally  to  the 
ladial  line  for  the  spiral  angle,  and  then,  following  the  verti- 
cal line  to  the  lead  scale  at  the  bottom  of  the  diagram,  we 
find,  in  this  case,  a  lead  of  19.6  inches.  Of  course,  the  outside 
diameter  of  the  blank  would  be  5.222  +  2  X  1/6  =  5.555  inches, 
which  is  the  pitch  diameter  +  2  times  the  addendum. 

Example  2.  Required  two  gears  which  are  to  be  equal  in 
all  respects,  the  diametral  pitch  being  8.  and  the  centers  to 
be  approximately  4  inches  apart. 

As  the  centers  are  not  fixed,  the  gears  in  this  case  may  be 


•  For  .idditional  inform.ation  on  this  and  kindred  subjects,  see  the 
article  published  in  the  .Vpril.  190.S,  Issue  of  Machinekt  on  the 
"Derivation  of  Formula  tor  Determining  Spur  Gear  Cutter  Number  for 
Spiral  Gears."  and  other  articles  there  referred  to. 
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<ro=     B 

DP.  =  DIAMETRAL  PITCH  OF 
CUTTER  U6E0 


Jlachinery,y.  T. 


Fig.  1.    Diagram  for  Solution  of  Spiral  Gears. 
DIAMETRAL  PITCH=  DP 
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Fie.  3.    Relation  between  Pitch  Diameter,  Spiral  Angle,  and  Lead  of  Helix. 
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Fig.  4.    Separate  Dia«rrama  for  the  Solution  of  some  of  the  Problems  Presented. 


made  witli  4.')  degrees  spiral  angle,  and  the  center 
distance  may  be  slightly  adjusted  to  suit  the  pitch 
diameters.  Referring  to  Fig.  1,  follow  the  circular 
arc  from  diameter  of  gear  =  4  Inches,  until  it  inter- 
sects the  radial  line  for  45  degrees  spiral  angle;  then 
follow  the  vertical  line  down  to  the  scale  of  the  ratio 
between  the  number  of  teeth  and  diametral  pitch, 
which  Is  found  to  be  2.82.  Then,  from  Fig.  2.  we 
find  that  with  this  ratio  and  8  diametral  pitch,  the 
number  of  teeth  is  not  a  whole  number,  but  the 
nearest  number  is  23,  giving  a  ratio  of  2.875  Instead 
of  2.82,  which,  by  reversing  the  process  and  referring 
to  diagram  Fig.  1,  gives  a  pitch  diameter  of  4  07 
inches.     These  results  may  be  checked  as  follows 

No.  of  teeth  1 

Pitch  diameter  = X 

Diametral  pitch        cos  4'>  deg. 
1 

=  2.875  X =4.07  inches. 

0.707 

The  outside  diameter  is  4.07  +  2X0.125  =  4.32. 
The  lead,  as  obtained  from  diagram  Fig.  3,  in  the 
same  way  as  in  Example  1,  is  12.8  inches. 

Example  3.  Required  a  pair  of  spiral  gears  having 
a  normal  pitch  corresponding  to  10  diametral  pitch, 
having  a  given  center  distance  of  2V<  inches  approxi- 
mately, the  sum  of  the  spiral  angles  being  90  de- 
grees, and  the  speed  ratio  equal  to  5  to  1. 

In  this  case  both  portions  of  diagram  Fig.  I  are 
used,  the  upper  part  being  employed  for  one  gear  and 
the  lower  part  for  the  other,  the  easiest  way  being  to 
get  a  strip  of  paper  with  two  lines  marked  on  its 
edge  5  inches  (twice  the  center  distance)  apart,  drawn 
to  the  same  scale  as  the  diagram.  Move  this  strip 
of  paper  on  the  diagram  (so  that  the  edge  of  the  strip 
passes  through  the  center),  as  indicated  at  A,  Fig. 
4.  until  the  lines  marl\ed  coincide  with  points  where 
the  ratio  of  the  equivalent  diameters  equals  5-^1, 
and  then  determine  from  Fig.  2  that  these  diameters 
also  give  whole  numbers  of  teeth  with  10  diametral 
pitch.  We  find  that  0.5  and  2.5  at  78  degree.s  and 
12  degrees  are  two  such  positions,  and  also  0.6  and 
3.0  at  70  degrees  and  20  degrees.  If  we  use  the 
latter  values,  we  will  have  6  teeth  and  30  teeth  at 
70  and  20  degrees  angle,  respectively.  The  exact  di- 
ameters can  now  he  determined,  as  In  our  previous 
problem,  and  are  1.7.5  and  3.19  inches,  respectively, 
the  outside  diameters  being  0.2  inch  larger,  or  1.95 
and  3.39  inches,  respectively.  This  gives  the  center 
distance  2.47.  These  values  can  now  be  figured  from 
the  formulas  as  before,  and  the  leads  obtained. 

Example  4.  Required  a  pair  of  spiral  gears,  having 
a  fixed  center  distance  of  4.5  inches,  running  at  equal 
speeds,  the  diametral  pitch  being  7. 

The  method  of  procedure  is  similar  to  that  of  the 
last  example,  using  a  strip  of  paper  having  a  distance 
of  9  inches  marl<ed  on  the  edge  in  the  proper  scale, 
as  indicated  at  B  in  Fig.  4.  At  about  40  degrees 
spiral  angle  we  find  in  Fig.  1  the  ratio  of  number 
of  teeth  to  diametral  pitch  to  equal  3.14.  This  ratio 
is  adjusted  on  diagram  Fig.  2.  as  previously  shown, 
so  as  to  enable  one  to  get  a  whole  number  of  teeth 
with  7  diametral  pitch,  this  number  being  In  this 
case  22.  The  ratio  is  then  3.143,  and  following  from 
this  in  Fig.  1  to  the  40-degree  line,  one  obtains  a 
pitch  diameter  of  about  4.1  inches  for  one  gear,  and  at 
50  degrees,  about  4.9  inches  for  the  other.  The  spiral 
angles  should  now  be  carefully  checked  mathemati- 
cally as  follows: 
cos  spiral  angle  (first  gear) 

1 

=  3  143  X =0.766;  spiral  angle  =  40  deg. 

4.1 

cos  spiral  angle  (second  gear) 

1 

=  3.143  X =  0.642; 

4.9 

spiral  angle  =  50  deg.,  nearly. 
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Now  obtain  the  leads  from  diagram  Fig.  3  In  the  same  way 
as  before,  giving  the  leads  of  the  gears  15.4  and  12.9  Inches, 
respectively. 

Example  5.  Required  a  pair  of  spiral  gears,  the  axes  of 
which  are  at  an  angle  of  120  degrees;  center  distance,  4.125; 
the  ratio  of  equivalent  diameters  should  be  as  2  to  3,  and  the 
diametral  pitch  5. 

We  require  first  of  all  two  numbers  representing  the  equiva- 
lent diameters,  these  two  numbers  bearing  the  ratio  to  each 
other  of  2  to  3.  and  giving  a  whole  number  of  teeth  with  5 
diametral  pitch.  These  two  numbers,  when  projected  onto  two 
spiral  angle  lines  In  a  diagram  made  up  as  in  Fig.  1,  the  sum 
of  the  angles  of  which  lines  equals  120  or  60  degrees,  give 
two  diameters  whose  sum  equals  the  center  distance  multi- 
plied by  2.  or  8.25.  In  this  case  we  cannot  use  both  parts  of 
the  diagram  Fig.  1,  as  it  Is  made  up  for  shafts  at  90  degrees 
angle,  and  for  this  reason  we  must  take  the  two  readings  from 
the  same  part  of  the  diagram.  The  ratios  3  and  4.5  at  30  de- 
grees give  corresponding  diameters  of  3.5  and  5.2,  the  sum 
being  S.7.  The  ratios  2.8  and  4.2  giving  14  and  21  teeth  at 
25  and  35  degrees,  respectively,  have  diameters  of  3.1  and  5.15 
(equals  8.25).  From  this  we  see  that  we  can  use  14  and  21 
teeth  and  the  ratios  2.8  and  4.2.  The  diameters  and  spiral 
angles  can  now  be  obtained  graphically,  and  more  accurately 
In  this  manner: 

Draw  two  radial  lines,  as  shown  at  C  in  Fig.  4,  at  120 
degrees  angle,  on  a  separate  piece  of  paper,  and  lay  off  on  these 
to  some  scale  the  equivalent  diameters,  marking  the  end  points 
2.S  and  4.2  as  shown  at  C.  Fig.  4.  From  these  points  draw 
lines  at  right  angles  to  the  radial  lines.  It  is  now  necesssary 
to  find  the  position  of  a  line  8.25  inches  long,  terminating  upon 
these  perpendicular  lines,  and  passing  through  the  center.  A 
strip  of  paper  is  used  in  the  same  manner  as  before,  and  upon 
careful  measuring  of  the  respective  distances  from  the  center 
to  the  lines,  one  obtains  the  distances  3.075  and  5.175  inches, 
which  represent  the  respective  diameters,  the  sum  being  8.25. 
The  spiral  angle  is  obtained  by  measuring  or  calculating  as 
follows: 

1 

cos  spiral  angle  of  first  gear  =  2.8  X =  0.910; 

3.075 

spiral  angle  =  24  deg.  15  min. 

1 
cos  spiral  angle  of  second  gear  =  4.2  X  — ■ ^^0.812; 


5.175 

spiral  angle  =  35  deg.  45  min. 
The  above  examples  will  show  the  careful  student  the  man- 
ner of  working  out  each  kind  of  gear  required,  and  if  the 
directions  are  properly  followed,  this  method  will  be  found 
to  be  a  great  time-saver.  It  may  be  mentioned  that  it  is  ad- 
visable to  keep  the  spiral  angle  as  nearly  equal  In  the  two 
gears  as  possible  in  order  to  obtain  the  greatest  efficiency  of 
transmission.  It  should  be  noted  that  when  diagrams  of  this 
type  are  to  be  used  for  practical  calculation  of  spiral  gears, 
they  should  be  laid  out  in  much  larger  scale  than  that  shown 
in  the  engravings,  and  it  would  be  advisable  to  lay  out  radial 
lines  in  Fig.  1  for  every  degree,  and  vertical  and  horizontal 
lines  for  every  tenth  of  an  inch,  and  circular  arcs  for  equally 
fine  subdivisions.  The  same  is  true  of  the  diagrams  in  Figs. 
2  and  3.  In  Fig.  2.  horizontal  lines  should  be  laid  out  for 
every  tenth  of  an  inch,  and  vertical  lines  should  be  laid  out 
for  all  whole  numbers  of  teeth.  In  Fig.  3,  the  horizontal 
lines  should  be  laid  out  for  every  tenth  of  an  inch,  vertical 
lines  for  at  least  every  0.2  of  an  Inch,  and  radial  lines  for 
every  degree.  This  diagram  should  also  be  laid  out  so  that 
leads  over  20  inches  may  be  read  off.  as  well  as  those  below 

this  figure. 

•     *     * 

Some  manufacturing  concerns,  because  of  general  excellence 
of  product  In  years  gone  by,  have  acquired  so  great  a  reputa- 
tion that  they  have  capitalized  their  reputation,  as  it  were. 
using  the  name  to  bolster  up  an  output  that  no  longer  has 
superlative  merit.  So  marked  Is  this  condition  with  certain 
concerns  to-day  that  one  whose  conversation  is  marked  by 
greater  forcibleness  than  elegance,  remarks:  "So-and-so's 
capitalization  of  good  will  and  mechanical  excellence  has 
»  h of  a  lot  of  water  in  It." 


INSTRUMENTS   FOR  MEASURING  TEM- 
PERATURES. 

In  an  article  in  The  Engineering  Review,  September,  1907, 
entitled  "Practical  Pyrometry,"  the  author  gives  a  compara- 
tive table  of  the  various  types  of  thermometers  and  pyrom- 
eters in  use,  explaining  the  general  principles  upon  which  each 
depends  for  Its  working,  and  stating  the  limits  of  temperature 
between  which  each  type  may  be  used.  This  table,  particu- 
larly valuable  on  account  of  the  concise  form  in  which  the 
Information  it  contains  has  been  put,  is  reproduced  below. 
At  the  present  time  pyrometry  is  becoming  an  important  sub- 
ject in  industrial  life,  and  is  not  any  longer  confined  to  the 
scientific  laboratory  only.    It  wonld   be  difficult  to   mention 

TYPES  OF  THERMOMETERS  IN  GENERAL  USE. 


Range  ia 

degrees 

Class. 

Characteristics 
of  .\ction. 

Type. 

Fahrenl^eit 

over  which 

they  can  be 

used. 

Expansion 

Change  in  volume 
or  length  of   a 

Gas 

32  to  1800 

Mercury,  Jena 

body  with  tem- 

glass and  nitro- 

perature. 

gen 

-^0  to  900 

Glass  and   spirit 

—350  to 

or  petrol 

+  100 

Unequal    expan- 

.  sion    of    metal 

rods 

32  to  900 

Contraction     o  f 

porcelain 

32  to  3250 

Transpiration 

Flow    of   gases 

The  Uehling 

32  to  2900 

and    Vis- 

through   capil- 

cosity 

lary  tubes   or 
small  apertures. 

Thermo  -  elec- 

Electromotive 

Galvanometric . . 

32  to  2900 

tric 

force  developed 

by    the    differ- 

Potentiometric. 

32  to  2900 

ence  in  temper- 

ature   of    two 

thermo-electric 

i 

junctions. 

Electric    R  e  - 

Increase  in  elec- 

Direct reading  on 

sistance 

tric    resistance 

indicator  or 

of  a  wire  with 

bridge  and  gal- 

temperatiire. 

vanometer.    ... 

82  to  3200 

Radiation 

Heat  radiated  by 

Thermo-couple  in 

hot  bodies. 

focus  of  mirror. 

32  to  18,000 

Bolometer 

32  to  18,000 

Optical 

Change  in  bright- 

Photometric com- 

ness or  in  wave- 

parison   

32  to  3600 

length     of    the 

Incandescent  fil- 

light emitted. 

ament   in   tele- 

scope     

32  to  3600 

Nicol  with  quartz 

plate  and  analy- 

zer   

32  to  3600 

Calorimetric 

Specific  heat  of  a 

Copper  or   plati- 

body raised  to  a 

num  ball  with 

high     tempera- 

water vessel . . . 

32  to  2700 

ture. 

Fusion 

Unequal  fusibili- 

Alloys of  various 

ty    of    various 

fusibilities 

32  to  3600 

metals  or  earth- 

1    enware  blocks. 

many  industrial  operations  that  do  not  involve,  during  some 
stage  or  other,  an  accurate  measurement  of  temperature.  To 
the  engineer,  power  station  manager,  foundry  operator,  metal- 
lurgist, and,  last  but  not  least,  the  tool  hardener,  particularly 
when  he  deals  with  high-speed  steel,  the  judgment  of  tempera- 
ture has  become  of  the  first  importance,  as  upon  it  depends 
the  maintenance  of  efficiency  in  the  highest  possible  degree,  or 
the  perfection  of  the  material  under  treatment.  Guess-work — 
concomitant  with  costliness — is  now  being  gradually  replaced 
by  scientific  thermometry,  and  manufacturers  are  realizing 
the  assistance  that  the  physicist  is  capable  of  affording  them 
in  the  vital  matter  of  accurate  high  temperature  measure- 
ment. 
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THE  DESIGN  OP  JIB  CRANES.* 

H    W.   VALLS  t 

Among  the  various 
types  of  Jib  cranes  em- 
ployed for  different 
services  In  the  Indus- 
trial fleld,  the  simple 
underbraced  type  Is 
most  common,  and  has 
been  selected  for  anal- 
ysis In  this  article.  In 
the  Investigation,  the 
method  of  design,  and 
all  the  possible  stresses 
to  which  this  type  of 
crane  may  be  subject- 
ed, are  considered. 
The  treatise  may  ap- 
pear somewhat  lengthy 
for  such  a  simple  ma- 
chine, and  although  some  of  the  stresses  discussed  are  fre- 
quently disregarded  in  actual  practice  because  of  the  employ- 
ment of  large  factors  of  safety,  yet  all  stresses  should  be 
investigated  and  provision  made  for  them,  especially  In 
cranes  of  abnormal  capacities  or  proportions,  or  both,  which 
are  frequently  met  with  in  practice. 

•  As  has  often  been  said,  sound  judgment  is  a  requisite  of  a 
successful  designer.  No  precise  rules  can  ever  be  formulated 
to  cover  all  cases  as  they  arise  in  practice,  and  the  Judgment 
of  tne  designer  is  called  upon  repeatedly  to  decide  the  correct 
proceeding  where  there  Is  no  precedent. 

The  following  discussion  is  of  a  typical  crane,  and  is  treated 
from  a  theoretical  as  well  as  a  commercial  standpoint,  such 
as  would  be  followed  in  the  engineering  oflSce  of  a  manufac- 
turing company. 

The  type  considered  consists  essentially  of  a  structure  in 
which  OF,  a  mast,  rests  on  a  foundation  (see  Fig.  1),  and  is 
supported  at  the  top  by  a  suitable  connection.  AE  Is  a  mem- 
ber secured  to  the  mast,  and  supported  at  D  by  a  strut  DC, 
which  is  bolted  or  riveted  to  a  gusset  plate  on  the  member 
and  mast,  or  connected  to  these  members  either  with  angles 
or  castings  as  in  Fig.  4.  Let  us  first  investigate  the  stresses 
produced  in  these  members  composing  the  frame,  by  the  ex- 
ternal forces  acting  on  the  crane.  The  member  AE,  com- 
monly called  the  Jib,  is  subjected  to  stresses  produced  by  the 
loads  concentrated  at  the  wheels  of  the  trolley,  and  the 
weight  of  the  members  themselves,  which  stresses  we  will 
proceed  to  find.  The  trolley  carrying  the  load  Is  supported 
by  four  wheels  traveling  the  length  of  the  Jib  and  producing 
the  loads  p,  p,  placed  at  a  distance  d  from  each  other.  The 
constant  distance  d  is  known  as  the  wheel  base.  These  wheel 
loads  p,  p  are  equal  to  the  sum  of  the  net  load  to  be  lifted, 
P,  plus  the  weight  of  the  trolley,  ropes  and  bottom  block, 
divided  by  the  number  of  wheels  supporting  trolley,  usually 
four. 

The  Jib  Is  considered  as  a  beam  supported  at  the  Joints  A 
and  D,  having  a  cantilever  end  DE,  and  subjected  to  axial 
tensile,  eccentric  tensile,  eccentric  compressive,  and  flexural 
stresses.  The  length  of  the  cantilever  end  from  D  to  center 
line  of  load,  when  the  load  is  at  extreme  outer  end  of  the 
Jib,  Is  frequently  made  about  one-fourth  the  distance  between 
supports  A  and  D,  since,  in  general,  the  maximum  bending 
moment  produced  by  loads  p,  p  when  at  the  end  of  the  canti- 
lever, and  that  produced  when  the  load  is  midway  between 
A  and  D  are  about  equal.  But,  more  accurately,  this  ratio 
should  be  proportioned  so  as  to  obtain  equal  maximum  fiber 
stresses  in  both  cantilever  and  span,  and  thus  a  Jib  having 
a  constant  cross-section,  such  as  a  rolled  beam  or  channel, 
can  be  economically  employed.  When  loads  p,  p  are  acting 
between  D  and  E,  the  maximum  reaction  R  at  D,  when  the 


•  For  previous  articles  on  this  and  kindred  subjects,  see  "History  of 
Crane  Design."  June.  1908 ;  "Power  Required  for  Cranes  and  Hoists," 
November,  1907.  and  other  articles  there  referred  to. 

t  Address  :    754  Hoover  St.,  Columbus,  Ohio. 

tR.  W.  Vails  was  bom  at  Ponce,  Porto  Rico,  18S0.  He  is  a  drafts- 
man and  designer,  and  has  been  employed  at  the  Deely  Iron  Works, 
New  York  City  :  Bethlehem  Steel  Co.,  South  Bethlehem,  Pa.,  and  the 
Case  Mfg.  Co..  Columbus,  Ohio. 


trolley  Is  at  the  extreme  end  of  the  cantilever,  la  the  sum  o( 
the  products  of  each  of  the  wheel  loads  multiplied  by  the 
ratio  of  the  long  levers  AE  and  AE,  to  the  short  lever  AO. 
Expressing  AE,  AE,,  and  AD  in  terms  of  the  dlmensiou  let- 
ters, we  have  (see  Fig.  1)  6,  (b  —  d),  and  /,  respectively. 
Then  taking  moments  about  A,  the  fulcrum  of  the  lever,  we 
have 

6  (6  — d) 

K  =  pX hpX- (O 

I  2 

This  reaction  R  produces  a  direct  tensile  stress  between  the 
points  A  and  D  of  the  Jib,  and  a  compressive  streaa  in  strut 
CD. 

Let  side  AC  of  the  triangle  ADC  In  Fig.  1  represent  the 
magnitude  of  this  reaction  R;  then  side  AD  represents  the 
value  of  the  tensile  stress,  or 

Bide  AD 

Stress  in  AD  = X  R, 

side  AC 

and,  employing  dimension  letters  <  and  g,  we  obtain 

I 
Stress  in  AZ>  =  —  X  «. 

a 

Substituting  the  value  of  R  of  formula  (1)  for  R.  we  have 

pB  +  p(6  — d)        I        p6  +  p(6  — d) 

Stress  in  AD  = X— = (2) 

I  9  a 

Before  the  section  of  the  Jib  can  be  determined,  it  is  requiriJd 
to  find  the  maximum  flexural  stresses  due  to  the  live  and  dead 
load  bending  moments,  and  combine  them  with  the  axial  or 


Li 
Pig. 


F  Machtn€rj/,y.  r. 
1.    Diagram  of  Type  o    Jib  Crane  selected  for  Analysis  of  Stresses 


direct  tensile  stresses  acting  on  span  AD,  when  the  absolute 
maximum  bending  moment  occurs,  that  is  when  the  wheel 
loads  p,  p  are  so  placed  that  the  center  of  the  span  is  midway 
between  the  center  of  gravity  of  these  loads  and  one  of  the 
trolley  wheels.  They  must  also  be  combined  with  the  stresses 
produced  by  the  eccentric  pull  of  the  ropes  holding  the  load. 
The  direct  tensile  stress  in  the  Jib  to  be  so  combined  is  then 
not  the  maximum  one  Just  found  by  formula  (2),  but  that 
due  to  the  reaction  iJi  when  the  trolley  is  at  the  poaiiion  iu 
the  span  producing  the  greatest  bending  moment,  and  the 
value  of  that  reaction  R,  at  D  is  found  by  taking  the  momenta 
about  support  A,  or. 


i?i  = 


4^:) 


I 


Value  of  R.  at  A  is  found  by  taking  moments  about  sup- 
port D, 


R. 


<'-') 


I 


To  obtain  the  maximum  live  load  bending  moment  we  talio 
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momeutB  about  point  k  under  one  of  the  wheels  (aa  shown  In 
Fig.  1 ) ;  then  we  have 


Maximum  bending  moment 
d 


But  as  H, 


('-:) 


='''><(ri) 


(see  Fig.  3)  =^  f  -^  f,  —  f,  (/,  in  this  case  being  modified  to 
give  tensile  stress  in  bottom  flange,  due  to  eccentricity  of  rope 
loading),  or 


If  we  substitute  this  value  of  B,  in 


the  last  equation,  we  And  the  greatest  live  load  bending  mo- 
ment from 


Live  load  bending  moment 


2j\         2/ 


101 


Dead  load  bending  moment  =  - 


Appro.ximate  total  bending  moment 


p   /         dy      u-l 
'21  \         3  /        8 


(8) 
(4) 

(S) 


where  d  =  wheel  base, 

w  :=  weight  of  jib  between  supports  A  and  D,  which 
weight  must  be  assumed, 
I  =  AJ),  or  span. 
In  regard  to  formula  (5)  it  may  be  said  that  the  customary 
approximate  method  of  adding  the  maximum  live  load  bend- 
ing moment  to  the  maximum  dead  load  bending  moment  Is 
incorrect,  except  in  cases  where  the  maximum  live  load  bend- 
Ins  moment  occurs  at  the  center  of  the  span.    The  correct 
method   for  this  case  is  to  add  to  the  maximum  live  load 
bending  moment  its  increment  of  the  dead  load  moment  at 
that  point,  and  not  the  maximum  value  which  takes  place  at 
the  center  of  the  span.    The  usual  method  is  sufficiently  cor- 
rect for  practical  purposes,  however,  as  it  Is  on  the  safe  side. 
The  unit-stress  /,  due  to  bending,  in  pounds  per  square  inch 
Is  found  from 

wl 


f- 


p  J      dy     wl 

21  \         2  /         8 


I  /         d\ 

Ji  X  -      i>  I  '  +  -  I 
g         \       2/ 


The  unit-stress  due  to  jib  reaction  R^  Is  found  from 

-R, 

/.  = 

a  ag 

Jnit-stress  /,,  due  to  tension  of  rope,  is  found  from 

T        Tz 


(6) 


(7) 


(8) 


a         Z 
where  7  =  tension  in  rope  in  pounds, 

ijj  rvalue  of  reaction   at  D   when   greatest  live  load 

bending  moment  occurs, 
z  =  eccentricity    or    distance    between    center    line    of 

rope  and  center  line  of  member,  in  inches, 
Z  =  section  modulus  of  section, 
a  =  area  of  section  of  member  in  square  inches, 
tf=:  weight  of  Jib  between  supports  A  and  D,  and 
cl,  g,  I.  and  p  designate  quantities  as  indicated  in  Fig.  1. 
The  maximum  compressive  stress  in  top  flange  of  jib  sec- 
tion =  /  —  /,  +  A,  or 

P 


21 


('-:)'4  '■(-:) 


ag 


T 
a 


or  combining 


f-f^+U 


[£(-:)'4] 


Tz 
Z 

-  Tz 


+  ■ (9) 

a 

The  maximum  tensile  stress  in   the  bottom  flange  of  Jib 
when  such  flange  is  opposite  to  the  line  of  action  of  the  rope 


p  t         dy       wl  /        d\ 

2/\  2/  8         ^  \         2/ 


Tz 


ag 


Or  combining. 


f  +  f,-f,= 


[5('-n"^T] 


-t-  Tz 


T 


(10) 


These  results  should  not  exceed  the  specified  fiber  stress  for 
the  structure.  Before  selecting  a  structural  shape  to  resist 
these  maximum  stresses  just  found,  the  stresses  on  the  canti- 
lever end  should  be  considered  as  follows: 

/  =  flexural  stress  due  to  bending. 

/,  =  tensile  stress  due  to  jib  reaction, 

/j  =  compressive  stress  due  to  tension   or  pull  of  ropes. 

Live  and  dead  load  maximum  bending  moment 


=  (p  X  c)  +  [p  X  (c  -  d)] 
and  /,  or  stress  due  to  bending  on  cantilever 


("""i) 


(11) 


pc  +  p  (c  —  d)  + 


Unit  stress  /  : 


(12) 


This  maximum  flexural  stress  takes  place  at  D,  and  Imme- 
diately to  the  left  of  D,  there  exists  at  the  same  time  the  di- 
rect tensile  stress  due  to  the  maximum  reaction  R,  when  the 
trolley  is  at  the  extreme  end  of  the  cantilever  producing  this 
bending  stress,  found  in  formula  (1),  which  also  must  be 
combined  with  the  stress  due  to  the  pull  of  the  rope.  There- 
fore the  unit-stress  at  point  !)  =  /  +  /,  —  /,. 


Rl        p6  +  p(6  — d) 

Unit-stress  /,  ^  —  = 

ag  ag 


Stress  due  to  pull  of  ropes  = 
Unit-stress  /, 


a 


Tz 
Z 


(13) 


(8) 


Therefore  the  maximum  fiber  stress  =r 


]]c  +  p  {c  —  d)  + 


f  +  .u- 

pb 


■p(b-  d) 


ag 


(^y) 


or  combining, 


pc  +  p  (c  —  d)  +  ■ 


Tz 


f+f^-.U 


Z 


pb  +p  (&  —  d) 


(14) 


a 


where  p  =  wheel  load  as  before, 

w=:  weight  of  section  of  jib  from  D  to  its  extremity 
(see  Fig.  1). 


The  compressive  stress  in  strut  CD  is  R  X 


triangle  ADC,  or  R  X  — . 

g 


side  CD 

side  AC ' 


of  the 
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And  since  R  is  maxlimim  when  the  trolley  Is  at  the  extreme 
end  of  the  cantilever,  or 

pB  4-  P  (D  —  d) 

R  = •  (1) 

I 
then  the  maximum  compressive  stress  In  strut  = 

p6  +  p  (b  —  d)        e 

X  —  (15) 

I  0 

[pb  +  p  (b  — d)]  e 

Unit-stress  in  strut  = ,  (see  Fig.  1).  (16) 

agl 

where  o  equals  area  of  cross-section  of  strut. 

The  allowable  unit-stress  per  square  inch  of  section  of  this 
member  Is  found  by  the  usual  Gordon  formulas 

I 
for  structural  steel.  /  =  17,100  —  57  —         (17) 


for  yellow  pine, 


I 
f  =    1,200  —  18  —         (18) 
t 


However,  a  satisfactory  reducing  formula  of  the  Rankine 
type,  extensively  used  by  bridge  companies,  and  specified  by 
some  railroad  companies,  is  recommended.     It  is  as  follows: 

15,000 
for  structural  steel,  /  = ( 19 ) 


I' 


1  +  - 


13,500  r» 
1,200 


for  yellow  pine. 


/  = 


r- 


(20) 


1  +  - 


250*' 
where  I  :=  length  of  strut  in  inches, 

t^  thickness  of  timber  in  inches, 
r  =  least  radius  of  gyration. 
The  stress  in  the  strut  due  to  its  own  weight  is  neglected 
as  being  very  small  in  most  practical  cases. 
I 
Ordinarily  the  ratio  —  should  not  exceed  130;  however,  this 
r 
ratio  is  frequently  increased  if  the  fiber-stress  is  well  under 
the  one  specified,  and  as  lon^  as  its  departure  from  straight- 
ness   will    not    subject    the   strut   to    an   appreciable   bending 
moment. 

The  stresses  that  may  exist  in  the  mast  are  as  follows: 
(See  Fig.  1.) 

(1)  Axial  compression  due  to  reaction  R,  and  weight  of 
structure. 

(2)  Eccentric  stress  due  to  R,  when  trolley  is  at  extreme 
position  on  jib  next  to  mast  for  cranes  where  jib  connects 
to  the  face  of  the  mast,  and  not  at  the  center  line  of  gravity 
of  its  section. 

{?,)   Eccentric  flexural  stress  due  to  tension  in  ropes. 

(4)  Flexural  stress  due  to  direct  tension  in  jib  AE,  and 
to  the  horizontal  component  of  direct  compression  in  the 
strut  DC. 

(5)  Eccentric  flexural  stress  due  to  weight  of  drum  and 
other  hoisting  machinery.  This  last  stress  is  usually  disre- 
garded, however,  exfcept  where  the  jib  and  hoisting  machinery 
are  of  abnormally  large  proportions. 

Unit- stress  f,  = , 


a 


but 


i?3    = 


pl  +  p{l  -  d) 


pi  +  p  (I  -  d) 


I 


therefore      /'i  = 


/ 


pl  +  p  {l  —  d) 


a  al 

i?3  i?32, 

Unit-stress  /a  = 1 (see  Fig.  3), 

a  Z 


(31) 


but 


therefore 


/. 


n     ''^ 

p(i 

-d) 

pl  +  P(i- 

I 

1 

(22) 


T        Tz, 

Unit-stress  /,  =  —  -»- cos  $ 

a         Z 


(28) 


Tension  in  jib  =  H  = 


pb  +  i)(b  -  (I) 


(see  Fig.  2)        (2) 


y 


The  horizontal  component  of  stress  in  strut  is  equal  to  the 
tension  H.  The  mast  is  then  considered  as  a  beam  sup- 
ported by  reactions  H  and  r.     (See  Fig.  2.) 

p  X  b  +  p  ih  —  d)  +w,X) 

r  = (24) 

m 

where  w,  ^  weight  of  structural  frame, 

;■  =  distance  from  center  of  mast  to  center  of  gravity 

of  frame, 
m  =:  distance  between  centers  of  bearings. 
The  quantity  w,  X  j  may  be  omitted  when  the  frame  is  not 
very  large.  The  maximum  bending  moment  in  the  mast  Is 
then  r  X  «  or  r  X  V,  whichever  is  greatest.  Distances  OA 
and  CF,  Fig.  1,  should  be  as  small  as  consistent  with  the  de- 
sign to  obtain  economy. 

rw 
Unit-stress  /'.  at  cantilever  GA  =  — 

Z 


Unit-stress  f'.,  at  cantilever  CF 


(25) 


The  axial  compressive  stress  in  the  mast  due  to  the  whole 
weight  of  the  structure,  should  be  added  to  the  flexural  com- 


y     y    <    t^ Maehtnrru.N.T. 

Fig.  2.    OutUne  of  Crane  for  which  the  Design  is  Calculated. 

pressive  stress  /,'  due  to  bending  when  the  trolley  is  at  the 
extreme  end  of  the  jib,  since  that  part  of  the  mast  imme- 
diately beneatii  C  is  subjected  to  both  at  the  same  time  under 
these  conditions. 

The  stress  //  is  not  added  to  the  stress  //  as  found  by 
formula  (22),  because  they  do  not  take  place  at  the  same 
time,  the  maximum  bending  taking  place  when  the  trolley  is 
at  the  end  of  the  jib,  and  the  maximum  eccentric  compressive 
stress  when  the  trolley  is  close  to  the  mast. 

It  is  sometimes  required,  when  long  jib  members  are  neces- 
sary, to  brace  the  two  shapes  composing  the  jib  at  some  in- 

1 
termediate  point  in  order  to  reduce  the  ratio  — ,  and,  at  the 

r 
same  time,  lessen  the  tendency  of  the  jib  members  to  spread. 
This  is   done   by   securing  structural  shapes  bent  clear  over 

I 
the  jib  trolley.    (See  Fig.  4.)    The  ratio  —  should  not  exceed 

r 
that  above  specified. 

Tbe  pintles  at  G  and  F  should  be  made  large  enough  to 
resist  the  bending  moment  on  them,  and  also  designed  for  a 
safe  bearing  pressure  per  square  inch  of  their  projected  area. 
This  pressure  is  the  quantity  r  in  formula  (24). 

The  jib  end  connection  is  subjected  to  flexural  Stresses  due 
to  the  tension  of  the  rope  or  ropes,  which  should  be  taken 
into  consideration.  The  connection  is  treated  as  a  beam,  and 
the  pull  of  the  rope  or  ropes  as  concentrated  loads  In  the 
middle  or  at  equal  distances  from  the  middle,  according  to 
the  kind  of  connection  employed,  the  beam  in  question  being 
supported  at  both  ends. 
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Example. 
Required  to  design  a  jib  crane  of  the  underbraced  type  to 
lift  a  load  of  10,000  pounds  at  a  radius  of  21  feet  6  Inches; 
distance  between  underside  of  roof  truss  or  top  support  and 
floor  13  feet  6  inches;  jib  to  be  constructed  of  two  structural 
steel  frames  composed  of  standard  size  channels  and  con- 
nscted  together  (see  Fig.  4);  trolley  mounted  on  four  wheels 
running  on  top  flanges  of  jib  member.  Maximum  fiber-stress 
13,000  pounds  per  square  inch,  which  is  allowable  for  hand- 
power  machines.  For  a  load  of  10,000  pounds  we  will  use 
four  parts  of  7/16-inch— 6  strands  of  19  wires— plow  steel 
hoisting  rope,  having  a  breaking  strength  of  17,700  pounds, 

4  X  17,700 

and  will  give  a  factor  of  safety  of  =  7.08,  which 

10,000 
must  also  take  care  of  the  bending  stresses  in  the  ropes.  This 
size  of  rope  will  require  sheaves  of  14  Inches  In  diameter, 
and  will  allow  a  wheel  base  of  36  inches.  Two  ends  of  these 
two  lengths  of  rope  will  wind  on  the  drum,  and  the  other  two 
ends  will  be  supported  at  the  outer  end  of  the  jib  by  an 
equalizing  beam. 

Load  to  be  lifted 10,000  pounds 

Approximate   weight   of   trolley,   ropes 

and  block  500  pounds 

Total 10,500  pounds 

10,500 

which  will  make  the  wheel  loads =  2,625  pounds  each. 

4 

Distance  between  mast  and  joint  D,  Fig.  3,  ^  208  inches. 

Distance  between  jib  and  joint  C  =  120  Inches. 

Distance  between  mast  and  extreme  position  of  outermost 
wheels  of  trolley  ^=  effective  radius  +  half  the  wheel  base  = 
21  feet  6  inches  +  1  foot  6  inches  =  23  feet  =  276  Inches. 

Let  us  first  assume  the  trolley  at  that  position  In  the  spaa 
AB  producing  the  greatest  bending  moment  (see  Fig.  1). 

Maximum  live  load  bending  moment 

3(?25     /  36  \« 

= 1 208 I  =  227,793  inch-pounds.        (3) 

2  X  208  \  2  / 

By  looking  at  the  table  of  properties  of  steel  channels  in 
any  steel  company's  handbook,  we  find  that  a  12-inch  channel 
weighing  20.5  pounds  per  foot,  with  an  area  of  6.03  square 
Inches,  has  a  section  modulus  about  the  axis  perpendicular  to 
the  web  of  21.4,  and  this  value  divided  into  the  live  load 
bending  moment  will  give  a  stress  of  10.644  pounds  per  square 
inch,  which  leaves  us  a  margin  for  the  other  stresses  yet  to 
be  considered.  Therefore,  we  w-ill  temporarily  select  the 
above  shape  for  the  purpose  of  finding  the  bending-moment 
due  to  the  uniform  weight  of  the  member  itself. 

208 
Weight  of  channel  between   A   and   D   ^ —— X  20.5  =  355 

12 
pounds. 

355  X  208 

Dead  load  bending  momenta ^9,230  inch 

8 

(4) 
pounds. 

Approximate  total  bending  moment 

=  227,793  +  9,230  =  237,023   incli-pounds.  (5) 

Unit  Stress  due  to  bending 
p   /         d\°       wl 

n\         2  /  8         237,023 

= = =  1 1 ,076  pounds  per  square 

Z  21.4 

inch.  (6) 

Unit-stress  due  to  reaction  i?, 

/  36  \ 

2625  X  I  208  +  —  I 

= =  817  pounds  per  square  inch.     (7) 

120  X  6.03 

10,000 

Tension  in  ropes  ^ =2,500  pounds. 

4 
Unit-stress  due  to  tension  in  rope 

2,500         2,500  X  8 

= 1 =  1 ,348  pounds  per  square  inch.    ( 8 ) 

6.03  21.4 


Total  stress  on  top  flange  =/-/,-{-/,  =  11,076  —  817  + 
1,348  =  11,607  pounds  per  square  inch  (9),  which  stress  Is 
under  the  one  specified;  the  shape  tentatively  selected  may 
therefore  be  used  for  this  member  of  the  crane. 

93 
Weight  of  cantilever  end  of  jlb  =  — X  20.5  =  159  pounds. 

12 
Unit  stress  due  to  bending 

93 
2,625  X  68  H-  2,625  X  32  +  159  X  — 

2 
= : ■ =  12,^13  pounds  per  Sq. 


21.4 
Inch. 

Unit-stress  due  to  reaction  R 

2,625  X  276  +  2,625  X  (276  —  36) 

•    ~  120  X  6.03 

inch. 

Unit-stress  due  to  pull  in  rope 


(12) 

-  =  1,872   pounds  per  sq. 
(13) 


2,500  2,500  X  8 

■  -) =:  1,348  pounds  per  square  inch.   (8) 


6.03  21.4 

Total  unit-stress  on  top  flange  of  cantilever  := 
12,613  +  1,872  — 1,348  =  13,137  pounds  per  square  inch.  (14) 
which  is  137  pounds  per  square  inch  more  than  the  specified 
stress.     In  practice,  this  will  not  be  considered  of  sufficient 
importance  to  change  the  design. 


^Machtner\i,N.Y. 
Fig.  3.    General  Dimensions  of  Crane  to  be  Desigrned. 

Total  length  of  jib  member  =  25  feet  1  inch,  or  301  inches. 
Least  radius  of  gyration  of  12  X  20.5  pounds  channel  =  0.81. 

length  301 

The  ratio  = =  371,  consequent- 
least  radius  of  gyration       0.81 
ly  the  channels  of  the  two  frames  should  be  braced  at  least  at 
a  point  midway  between  the  end   connection   and    the  mast. 
(See  Fig.  4.)                          

Length  of  strut  DC  =  \l  120=+  208' =  240.13  inches.  Select- 
ing a  15  X  33-pound  channel  having  a  cross-sectional  area  of 
9.9  square  inches,  and  least  radius  of  gj'ration  of  0.91,  for 
strut,  we  have  the  compressive  unit-stress 

[2,625  X  276  +  2,625  (276  —  36)]  X  240.13 

: —   =    1,316   pounds 


per  square  inch. 
Allowable  stress 


208  X  120  X  9.9 
15,000 


240.13= 


(16) 

=  2.440  pounds  per  sq. 
inch.     (19) 


1+- 


13,500  X  0.91' 
The  ratio  of  the  length  of  the  strut  to  its  least  radius  of 

240.13 
gyration    is ^264.   which   is   excessive;    the    maximum 

0.91 
unit-stress,  however,  is  very  low,  only  1.316  pounds  per  square 
inch,  or  hardly  more  than  half  of  that  allowed  by  the  formula 
(19).  As  there  is  not  a  channel  rolled  by  any  mill  vith  a 
greater  "least  radius  of  gyration"  than  the  one  we  have  em- 
ployed, we  may  stiffen  the  strut  laterally  by  riveting  an  angle 
to  its  web  in  the  inside  cr  back  of  channel.  Unless  the  ratio 
130  must  be  adhered  to,  the  channel  should  be  left  as  it  is  as 
long  as  the  member  shows  no  great  deflection  under  load. 
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Let  us  now  investigate  the  stresses  existing  in  the  mast, 
which  we  assume  Is  composed  of  two  12  X  20.5-pound  chan- 
nels. The  distance  from  center  of  mast  to  nearest  wheel 
when  the  trolley  Is  at  the  extreme  position  next  to  mast  ;=  11 

inches. 

2.G25  (208  —  11)  -t- 2,625  (208  — 11  — 3G) 

Then  «,== =  ''.518 

208 
pounds. 

As  the  two  vertical  shapes  composing  the  mast  are  latticed 
together,  we  will  take  the  two  equal  reactions  R,  (one  which 
acts  on  one  channel  and  the  other  on  the  opposite  one)  to  be 
resisted  by  the  two  shapes  combined,  therefore  the  least 
radius  of  gyration  of  the  mast  as  built  Is  then  that  perpen- 
dicular to  the  web  of  the  channels,  whose  value  Is  4.61. 

Then  the  allowable  compressive  stress 

15,000 

= =  13,761  pounds  per  sq.  inch.     (19) 

162' 


Maximum  bending  moment  on  channel  =  2,500  X  (9  —  4)  ^ 
12,500  inch-pounds. 

12,500 

Unlt-Btre88  = =  7,143  pounds  per  square  Inch. 

1.75 


Horizontal  reaction  on  pintles 
2,625  X  276  +  2,625  (276  —  36) 


162 


-  =  8,361  pounds. 


(24) 


1+ 

13,500  X  4.61- 

Un  it-stress  /', 

2,625  (208  —  11)  -f  2,625  (208- 


■11  —  36) 


square  inch. 


6.03  X  208 


•  =:749    pounds    per 
(21) 


Assuming  the  pintles  to  be  4  inches  long,  and  taking  mo- 
ments about  a  lever  arm  from  the  center  of  the  bearing  to 
the  support  (=2  Inches),  we  have,  bending  moment  =  8,361 
X  2  =  16,722  inch-pounds.  Unit-Eftress  on  pintles  should  not 
exceed  9,000  pounds  per  square  inch  for  machine  steel. 

Section    modulus    of    a    circular    sections: ^0.098d', 

32 
where  d^  diameter  of  section. 

'  I        1(5722 

Diameter  of  pintle  —  d  =  ^l =  2.66  inches. 

N  0.098  X  9000 
The  bearing  pressure  on   pintles  should   not  exceed   1,000 

8,361 
pounds  per  square  inch  of  projected  area.     Therefore  


1,000 


I  Machinery, H.T. 


Fig.  4.     Crane  calculated  to  lift  a  Load  of  ID. COO  Pounds  at  a 
Radius 'Of  21  feet  6  inches. 

Stresses  1\  do  not  take  place  in  this  gusset-connected  frame. 

Unit-stress  /',  due  to  tension  c£  rope 

2.500        2,500  X  16 
=  — 1 ■ X  cos  9  deg.  30  min.       (23) 


6.03 


21.4 


=  2.257  pounds  per  square  inch.     (See  Fig.  4.) 
Horizontal   reaction  at  top  and  bottom  of  mast  when  load 
is  at  extreme  outside  end  of  jib^ 


2.625  X  276  +  2,625  (276  —  36) 


-  =  8,361  pounds.     (24) 


162 
Unit-stress  /',  due  to  bending  moment  at  top  of  mast  = 

8.361  X  22 

=8,548  pounds  per  square  inch. 

21.4 


(25) 


Maximum  unit-stress  immediately  beneath  point  A  of  mast 
=  f. -4-/',  =  8,548  +  2,257=  10.805  pounds  per  square  inch. 

For  the  end  connection  of  the  jib  at  E  we  Select  a  12-inch 
X  20.5  pounds  channel  for  the  sake  of  symmetry,  and  pro- 
ceed to  investigate  the  bending  stress  to  which  it  is  subjected 
due  to  the  pull  of  the  ropes.  The  distance  between  the  jib 
members  is  IS  inches.  The  pull  on  the  ropes  is  2.500  pounds. 
The  section  modulus  of  the  channel  in  consideration  about  an 
axis  parallel  to  the  web  is  1.75.  Two  ropes,  both  four  inches 
f-om  the  center  of  connecting  channel  are  used  (see  Fig.  4). 


=  8.36  square  inches  are  required.    We  will  make  the  pintles 
2%  inches  in  diameter  by  4  inches  in  length,  which  will  give 
8,361 

a  bearing  pressure  of =760  pounds  per  square  inch. 

2.75  X  4 


The  existence  of  the  large  number  of  trees,  known  as  En- 
gelmann  spruce,  on  the  high  slopes  of  the  interior  mountain 
system,  extending  from  British  Columbia  southward  to  Ari- 
zona and  New  Mexico,  has  induced  the  U.  S.  Forest  Service 
to  undertake  experiments  to  determine  whether  this  tree, 
which  is  comparatively  small  and  which  is  not  considered  a 
very  valuable  timber  tree,  can  be  used  for  making  paper  pulp. 
Samples  have  been  received  from  the  national  forests  of 
Wyoming,  Colorado  and  Utah,  and  these  have  been  treated 
ly  the  sulphite  process,  and  pulp  obtained  from  which  is  se- 
cured paper  fully  as  good  as  that  made  from  Eastern  spruce. 
The  results  of  preliminary  trials  on  seasoned  wood  shows 
that  it  gives  a  fiber  fully  as  valuable  as  that  from  its  East- 
ern relative.  The  fiber  of  Engelmann  spruce  seems  to  be 
slightly  shorter  than  that  of  the  Eastern  spruce,  but  it  is  of 
sufficient  length  to  be  used  for  the  latter  in  nearly  all  the 
manufactured  products,  and  there  is  apparently  no  reason 
why  it  should  not  be  so  used  provided  that  other  conditions 
cf  manufacture  and  transportation  are  favorable. 

»  «  • 
It  is  stated  in  the  English  Mechanic  and  World  of  Science 
that  an  English  company  has  succeeded  in  obtaining  photo- 
graphic films  where  the  natural  colors  of  the  objects  photo- 
graphed are  reproduced.  The  photographs  are  obtained  by  a 
direct  method,  and  are  made  for  use  in  a  moving  picture  appa- 
ratus. The  company  has  given  an  exhibition  of  the  results 
obtained  to  members  of  the  press,  and  it  appears  that  this 
invention  marks  a  decided  advance  in  color  photography. 
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A  NEW  MECHANICAL  TEST  FOR  HARDNESS.* 


J.   F    BPBINOEH.t 


Even  when  men  first  began  to  harden  Bteel,  they  probably 
Bought  some  method  of  ascertaining  in  particular  cases 
whether  their  object  had  been  accomplished.  Perhaps  the 
testing  tool  was  nothing  more  than  a  fragment  of  Hint  or 
another  piece  of  steel  known  to  be  hard.  Certain  jewels — 
as  the  diamond — are  well  suited  to  a  process  which  depends 
upon  scratching.  In  fact,  this  process  is  in  common  use 
everywhere  even  at  the  present  day.  The  test  by  filing  is  not 
to  be  despised  as  it  is  easily  applied,  and  if  the  file  is  a  good 
one,  the  results  are  sufficiently  accurate  and  reliable  for  a 
considerable  class  of  work.  But  the  file  is  an  instrument 
inadequate  to  the  requirements  of  modern  metallurgists  and 
manufacturers.  This  is  true  for  two  reasons:  First,  the 
alloy  steels  seem  to  possess  the  property  of  being  able  to 
resist  a  file,  apart  from  hardness.  Thus,  a  piece  of  manganese 
self-hardening  tool  steel  may  be,  in  reality,  softer  than  a 
specimen  of  a  pure  carbon  steel,  and  yet  resist  the  attacks 
of  the  file  equally  well.  In  explanation  of  this  phenomenon, 
it  has  been  suggested  that  the  hard  manganese  resists  the 
file  while  the  iron  substratum  remains  soft.  The  combination 
as  a  whole  would  not  be  so  hard,  although  able  to  withstand 
the  file.  This,  however,  seems  really  to  involve  the  proposi- 
tion that   such  steel   is  not  a  perfect  chemical   combination. 


The  Scleroscope — An  Instrument  for  Testing  the  Hardness  of  Metals. 

but  that  particles  of  manganese  are  held  imbedded  in  iron  or 
an  iron  alloy.  Perhaps  this  may  be  so;  but  if  it  is  true,  then 
the  action  of  such  steel  on  the  file  is  very  similar  to  that  of 
an  emery  wheel.  The  emery  itself  is  very  hard,  but  is  held 
in  a  matrix  that  is  soft.  However,  whether  we  accept  this 
explanation  or  not,  it  is  doubtful  whether  we  have  good  rea- 
son to  contend  that  a  specimen  of  alloy  steel  is  as  hard  as  a 
piece  of  pure  carbon  steel,  merely  because  it  resists  the  file 
equally  well. 

The  second  objection  to  the  file  is  that  it  affords  no  reliable 
means  of  making  accurate  comparisons  between  different 
degrees  of  hardness.  It  is  sometimes  of  importance  in  cases 
where  one  element  of  a  machine  slides  against  another  to 
ascertain  which  of  the  two  is  the  harder.  The  difference  may 
be  very  slight,  yet  it  will  readily  be  granted  that  this  differ- 
ence might  become  of  importance  if  lubrication  failed.  For, 
the  harder  piece  would  then  cut  or  wear  the  softer.  If  such  a 
contingency  is  possible,  then  it  is  important  that  the  more 
expensive  part  shall  be  the  harder.  A  little  reflection  will 
convince  one  that  this  principle  of  associating  a  harder  valu- 
able part  with  a  softer  less  valuable  part,  has  application 
everywhere  in  machine  construction;  but  in  order  to  apply 
this  principle  widely,  it  is  necessary  to  be  able  to  determine 
differences  in  hardness  where  these  differences  are  quite 
small  in  amount. 

A  modern   instrumental  means  of  testing  for  small   differ- 


•  For  additional  Information  on  this  subject,  see  the  article  on  "The 
Brlnell  Method  of  Testing  the  Hardness  oi  Metals"  published  in  the 
September,  1908,  issue  of  Machineet. 

\  Address  :    625  W.  135th  St.,  New  York  City. 


ences  in  hardness  is  that  known  as  the  Brinell  device.  In 
accordance  with  this  method,  a  steel  ball  is  pressed  against 
the  specimen  to  be  tested.  The  permanent  indentation  formed 
is  then  measured^ — say.  for  depth.  Assuming  that,  with  the 
compression  the  same  and  with  a  ball  of  the  same  size  and 
hardness,  the  variations  in  depth  of  indentation  furnish  a 
means  of  quantitatively  determining  variations  in  the  degree 
of  hardness;  it  only  remains  to  measure  these  depths  with 
sufficient  accuracy,  and  we  shall  obtain,  by  referring  to  a  pre- 
viously calculated  table,  a  series  of  numerical  values  express- 
ing the  variations  in  hardness.  Of  course,  the  deeper  the 
indentation,  the  softer  the  substance;  so  that  it  it  is  desired 
that  the  numbers  increase  with  the  Increase  in  hardness,  we 
have  only  to  take  the  reciprocals.  This  mechanical  test  for 
hardness  has  found  pretty  extended  introduction.  But  It  may 
well  be  questioned  whether  hardness  Is  really  tested  by  the 
slow  formation  of  an  indentation.  There  can  be  no  doubt  that 
resistance  to  slow  penetration  is  tested  by  this  procedure,  but 
is  resistance  to  slow  deformation  what  we  mean  by  hardness? 
I  scarcely  think  so. 

A  piece  of  sealing-wax  resists  deformation  but  feebly  if  the 
deforming  procedure  is  applied  gradually.  We  should  hardly 
say  that  the  hardness  of  this  substance  is  of  so  low  a  degree 
as  this  slight  resistance  to  slow  displacement  of  its  particles 
would  indicate.  Then  again,  it  is  quite  conceivable  that 
toughness  might  so  contribute  its  assistance  in  withstanding 
a  slow  deformative  process  that  the  result  could  not  be  looked 
on  as  an  accurate  indication  of  hardness  alone.  Now  what 
we  call  toughness  appears  to  be  slow  in  its  operation.  That 
is,  at  the  beginning  of  a  deformative  effort  there  is  a  yielding 
of  the  particles;  this  is  followed  by  resistance  to  further  dis- 
placement. But  time  seems  to  be  required  for  the  develop- 
ment of  this  resistance.  What  we  call  hardness  appears  to  be, 
on  the  contrary,  a  resistance  that  is  instantly  available.  That 
is  to  say,  in  hardness  there  is  an  instantaneous  resistance  to 
displacement  of  particles.  This  conception  of  the  difference 
between  hardness  and  toughness  as  the  difference  between  an 
instantaneous  and  a  slower  recovery  of  particles,  seems  to 
strilte  close  to  the  truth.  Adopting  this  distinction  as  a  true 
criterion,  we  should  derive  a  test  for  hardness  by  testing  for 
the  instantaneous  recuperative  power  of  metals. 

In  the  process  employed  by  Mr.  Shore  (Shore  Instrument  & 
Mfg.  Co.,  226  W.  24th  St.,  New  York  City),  carried  out  by 
means  of  the  hardness-testing  instrument  (the  scleroscope — 
see  Fig.  1)  which  he  has  developed,  the  energy  of  resistance 
at  the  moment  when  the  elastic  limit  is  exceeded  seems  to  be 
the  thing  measured.  And  this  would  appear  to  be  just  about 
what  we  mean  by  hardness.  A  tiny  hammer,  pointed  at  the 
lower  end,  falls  from  a  fixed  height  upon  the  specimen,  strik- 
ing a  blow  exceeding  the  elastic  limit.  The  rebound  is  then 
measured. 

In  the  first  experiments,  a  steel  ball  was  used  as  the  ham- 
mer, but  the  results  were  only  partially  satisfactory.  In 
fact,  the  inventor  was  well-nigh  on  the  point  of  giving  up 
when  he  met  a  French  expert  in  metals  by  the  name  of  Dr. 
Herould.  Following  out  certain  of  his  suggestions,  Mr.  Shore 
has  succeeded  in  producing  an  instrument  which  apparently 
gives  great  promise  of  solving  the  problem  of  the  testing  of 
hardness.  The  difficulty  with  the  ball-shaped  hammer  was 
that  it  was  incapable  of  striking  a  sufficiently  hard  blow  to- 
get  adequate  results,  especially  with  hardened  tool-steel,  so 
the  area  of  contact  was  reduced,  although  the  weight  was 
kept  large  in  comparison.  In  fact,  the  blow  struck  by  the 
sharper  of  the  two  varieties  of  hammer  used  in  the  sclero- 
scope, is  estimated  at  75,000  pounds  per  square  inch.  The 
point  which  strikes  Is,  however,  so  small  on  the  tip  that  with 
a  fall  of  ten  inches  the  weight  of  the  whole  hammer  is 
required  to  be  but  a  small  fraction  of  an  ounce. 

But  the  determination  of  these  points,  while  important, 
was  not  by  any  means  a  complete  solution.  A  great  difficulty 
arose  in  connection  with  the  material  for  the  hammer;  it 
was  necessary  to  have  extraordinary  hardness  combined  with 
a  non-crystalline  structure.  The  diamond  was  found  unequal 
to  the  requirements  of  the  case,  and  after  much  investigation 
in  which  the  scleroscope — although  itself  still  Imperfect — 
assisted,  a  method  of  treating  tool  steel  was  developed,  which 
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produces,  under  favorable  conditions,  a  very  hard  steel  capa- 
ble of  the  exacting  duty  required.  The  absolute  weight  of 
the  entire'  hammer  is  little,  but  relatively  to  the  striking 
area  it  is  very  great.  This  hammer,  having  a  cylindrical 
body,  is  guided  in  its  fall  by  a  glass  tube.  Great  difficulty 
has  been  experienced  in  getting  tubes  with  a  sufficiently  per- 
fect bore.  There  seems  to  be  no  commercial  method  of  manu- 
facturing such  tubes,  so  the  method  of  test-and-reject  is  em- 
ployed, resulting  in  a  very  great  waste. 

The  tube  is  secured  to  a  frame  in  a  vertical  position  with 
the  lower  end  open.  Upon  exhausting  the  air  by  means  of  a 
rubber  bulb  connection,  the  hammer  is  drawn  to  the  top 
where  it  is  held  by  a  suitable  catch.  When  it  is  desired  to 
release  the  hammer,  a  hook,  seen  in  Kig.  1  at  the  top  and 
to  the  left,  is  drawn  downwards  by  the  left  band  while  the 
right  compresses  a  second  rubber  bulb,  seen  on  the  table. 
Upon  releasing  the  bulb,  the  hammer  drops  and  Its  point 
strikes  sharply  the  piece  of  metal  to  be  tested.  The  rebound 
of  the  hammer  is  measured  against  a  scale  graduated  from 
0  to  140,  secured  in  position  back  of  the  glass  tube.  To  aid 
In  reading  the  rebound,  a  magnifying  glass  is  supplied.  After 
some  practice,  its  assistance  may  be  dispensed  with,  if  desired. 


Fig.  ^.    Shalt  and  Box  of  a  Lathe  being  Tested  to  determine  the 


Relative  Hardness 

However,  to  use  it,  it  is  secured  in  such  position  as  to  cover 
the  possible  region  of  the  expected  reading.  The  rod  to  the 
left  of  the  tube  is  the  support  to  which  the  magnifying 
attachment  is  secured  and  along  which  it  is  adjustable.  The 
rod  to  the  right  of  the  tube  is  a  plumb-rod;  it  swings  freely 
from  a  point  of  attachment  above,  and  enables  the  operator 
to  keep  the  tube  vertical. 

The  instrument  proper — that  is,  apart  from  the  supporting 
stand — may  be  used  to  test  parts  of  machinery  in  position. 
In  this  way  a  shaft  and  box  may  be  tested  to  determine  the 
relative  hardness.  See  Fig.  2.  In  using  the  instrument  with 
the  stand,  the  specimen  is  placed  on  the  table  or  secured  in 
a  holder.  It  is  necessary  that  the  actual  point  tested  should 
be  clean  and  horizontal,  and  that  the  piece  should  be  firmly 
held.  If  the  specimen  is  quite  irregular,  it  may  be  held  in  a 
support  of  asphaltum  and  tar.  This  combination;  while  yield- 
ing to  slow  pressures,  is  quite  unyielding  when  the  blow  is 
instantaneous — as  with  the  scleroscope  hammer.  Of  course, 
the  upper  part  of  the  specimen  at  the  point  to  be  tested  must 
be  horizontal.  If  necessary  to  test  more  than  once,  the  piece 
should  be  slightly  moved  so  as  to  expose  a  fresh  point  to  the 
hammer.  The  indentation  made  is,  however,  very  minute,  so 
that  several  are  usually  unobjectionable. 


The  scale,  as  already  mentioned,  runs  from  0  to  140.  The 
hardness  of  the  finest  steels  ranges  from  100  to  110.  Porce- 
lain and  glass  have  higher  grades,  while  unhardened  steels, 
brass,  zinc,  and  lead  show  lower  and  lower  degrees.  Unham- 
inered  or  unrolled  lead  produces  a  rebound  of  but  two  gradua- 
tions. The  question  may  arise  with  some  whether  the  gradu- 
ations should  all  be  of  equal  size — whether,  in  fact,  they 
should  not  progressively  Increase  as  one  goes  from  one  end  of 
the  scale  to  another.  It  seems  that  there  should  be  no  differ- 
ence. What  It  is  desired  to  measure  Is  the  energy  of  the 
rebound.  Now  the  energy  of  falling  (or  rebounding)  bodies 
varies  with  the  first  power  of  the  space  traversed,  so  that 
with  equal  increases  of  energy  we  shall  have  equal  increases 
of  the  space  rebounded.  The  scale  may  be  regarded,  then,  as 
affording  readings  which  are  strictly  proportional  to  the 
energy  of  resistance  of  the  metal  being  tested,  when  the 
elastic  limit  is  exceeded.  If  we  regard  this  energy  of  resist- 
ance as  indicative  of  what  we  mean  by  hardness,  then  the 
scleroscope  seems  to  fulfill  the  requirements  of  a  scientific 
measurer  of  this  important  property  of  metals. 

One  of  the  great  results  of  the  introduction  of  scientific 
methods  of  precise  quantitative  measurement  of  hardness, 
promises  to  be  in  the  determination  of  the  relation  of  the 
cutting  tool  to  the  work  to  be  machined.  We  are  all  aware 
that  the  tool  must  be  harder;  but  how  much  harder?  And 
how  express  this  relation  in  intelligible  language?  The 
scleroscope,  it  is  hoped,  will  afford  a  pretty  definite  answer  to 
this  problem.  The  law  has  been  laid  down  that  the  compara- 
tive hardness  between  tool  and  work  as  determined  by  sclero- 
scope readings,  should  be  in  the  ratio  of  3  to  1  or  4  to  1,  in 
order  to  secure  the  best  commercial  results.  In  illustration 
of  this  point,  we  may  take  the  case  of  work  to  be  machined 
consisting  of  a  1  per  cent  carbon  tool  steel.  Unannealed,  such 
steel  is  found  upon  testing  to  disclose  a  hardness  varying 
from  40  to  45  points.  According  to  the  above  law,  the  cutting 
tool  should  be  at  least  about  120  to  135  hard;  but  the  same 
steel  properly  annealed,  is  only  about  31  hard.  Consequently, 
it  is  not  at  all  difficult  to  find  a  suitable  material  for  the 
cutting  tools.  Thus,  a  fine  quality  of  pure  carbon  tool  steel, 
well  hardened,  has  a  hardness  of  95  to  110,  and  is  conse- 
quently suitable  to  cut  material  of  a  hardness  of  31.  Now  if 
this  principle  as  to  relative  hardness  necessary,  can  be  thor- 
oughly established  for  all  kinds  of  metals,  an  element  of 
scientific  certainty  will  be  introduced  into  machine  practice. 
This  will  make  for  economy  of  time  and  tool. 

Again,  it  is,  of  course,  to  be  expected  that  if  two  metal 
parts  wear  or  rub  against  each  other,  the  harder  of  the  two 
will  cut  the  softer,  whether  the  difference  is  small  or  great, 
so  that  it  is  often  important  to  know  whether  the  more  expen- 
sive part  is  really  the  harder.  The  scleroscope  would  seem  to 
afford  a  means  of  determining  with  precision  slight  differ- 
ences in  hardness,  thus  enabling  the  manufacturer  to  assem- 
ble contacting  moving  parts  on  the  principle  of  a  harder 
expensive  piece  in  association  with  a  softer  cheaper  one. 
Thus  in  an  electrical  repair  shop,  instances  may  readily  be 
found  of  the  steel  shaft  cut  by  the  brass  box,  the  box  cut  by 
the  shaft,  and  a  pretty  even  wear  of  both.  From  an  econom- 
ical point  of  view,  it  is  much  better  to  have  the  brasses  worn 
than  the  shaft,  and  with  such  an  instrument  as  the  sclero- 
scope it  would  be  possible  to  predetermine  this  economically 
better  result.  It  would  seem  an  easy  matter  for  an  automo- 
bile manufacturer,  say,  so  to  specify  the  hardness  of  the  gear 
wheels  used,  that  the  gear  manufacturer  could  supply  him 
with  a  uniform  product. 

A  further  illustration,  which  suggests  itself,  is  the  possi- 
bility of  assembling  the  outer  and  inner  rings  of  ball  bearings 
so  as  to  equalize  the  wear  of  the  two  raceways.  Other  things 
being  equal,  the  inner  raceway  wears  more  rapidly  because 
the  convex  ball  contacts  with  a  rather  sharply  convex  raceway 
(convex  as  seen  transversely),  while  in  the  case  of  the  outer 
raceway  the  convex  ball  contacts  with  a  more  gradual  and 
concave  curve.  By  adjusting  this  inequality  through  associa- 
tion of  a  hard  inner  ring  with  a  softer  outer  ring,  the  wear 
may  be  equalized. 

An  important  application  of  quantitative  hardness  tests, 
would  appear  to  be  in  connection  with  high-speed  steels. 
Now  such  steels  disclose  upon  testing  with  this  instrument,  a 
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hardness  varying  from  80  to  105.  This  Is  at  ordinary  tem- 
peratures, however,  and  shows  scarcely  as  high  a  degree  as 
the  best  of  the  pure  carbon  steels.  The  effectiveness  of  high- 
speed steels  depends  largely  upon  the  fact  that  at  tempera- 
tures of  600  to  1,000  degrees,  at  which  pure  carbon  steels 
would  lose  their  temper,  they  retain  a  high  degree  of  hard- 
ness, amounting,  say,  to  75  on  the  scleroscope  scale.  This  is 
sufficient— following  the  principle  of  3  to  1— to  do  heavy  ma- 
chining on  annealed  machinery  steel  measuring  25  on  the 
same  scale.  But,  if  the  heat  developed  by  high  speed  and 
heavy  cuts,  succeeds  in  lowering  the  high-speed  steel  of  the 
tool  much  lower  than  75,  then  it  Is  no  longer  an  effective  tool. 
It  becomes  of  importance  then  to  test  high-speed  steels  for 
their  effectiveness  under  temperature  conditions  obtaining  In 
actual  service.  It  is  a  small  matter  to  know  that  a  certain 
tool  of  high-speed  steel  is  very  hard  when  cold;  what  is  Its 
condition  when  hot?  By  heating  the  tool  to  the  required 
temperature,  and  then  testing  with  the  scleroscope,  its  condi- 
tion may  be  determined.  It  is  thought  that  thus  the  real 
effectiveness  of  the  high-speed  steels  may  be  determined  in 
advance  of  their  use  or  even  of  their  purchase. 

It  is  deserving  of  serious  consideration  that  the  scleroscope 
method  is  not  limited  to  particular  metals.  It  seems  applica- 
ble to  practically  all  the  metals,  not  only  for  comparing  differ- 
ent varieties  of  the  same  metal,  but  for  comparing  specimens 
of  different  metals.  Thus,  as  already  pointed  out,  brass  may 
be  compared  with  steel. 


BAND  AND  BLOCK  BRAKES. 

A.  L.   CAMPBELL.' 

Formulas  for  band  and  block  brakes  are  not  easily  ob- 
tained, because  many  mechanical  hand-books  do  not  give  any 
information  on  this  subject.  In  order  to  supply  a  possible 
need  in  this  direction,  the  formulas  given  in  the  current 
supplement  have  been  compiled.  These  formulas  are  based 
on,  and  agree  in  form  with,  the  formulas  for  these  classes 
of  brakes  given  in  "Des  Ingenieurs  Taschenbuch,"  published 
by  the  Hiitte  Association,  Berlin,  Germany. 

In  any  band  brake,  such  as  shown  in  Fig.  1  in  the  Supple- 
ment, where  the  brake  wheel  rotates  in  a  clockwise  direc- 
tion, the  tension  in  that  part  of  the  band  marked  x  equals 

1 

P ;    and   in  that  part   marked   y.   the   tension   equals 

<;/*»  — 1 


Cfi* 


In  these  expressions. 


pounds;    coefficient   ^  =  0.2,    and    angle    of   contact  =  240    de- 

240 
grees,  or  fl  =  x   tt  =  4.18.    The  rotation  Is  clockwlae. 

180 
Find  force  F  required. 

_  _    P6    /    cmB     \        100  X  4  /    2?ri8^'"-«>''';_;^  \  _ 


ecfl  —  1 

P^  tangential  force  in  pounds  at  rim  of  brake  wheel, 

e  =  base  of  natural  logarithms  =:  2.71828, 
li  =  coefficient  of  friction  between  the  brake  band  and  the 

brake  wheel, 
5:=  angle  of   contact   of  the   brake  band   with   the  brake 

wheel      expressed      in      radians      (one      radian  = 

180  deg. 
=  57.296  degrees). 

For  simplicity  in  the  formulas  presented,  the  tensions  at 
X  and  y  (Fig.  1,  band  brakes)  are  denoted  T,  and  7";,  respec- 
tively,  for   clockwise    rotation.     When    the    direction    of   the 

rotation  is  reversed,  the  tension  in  x  equals  T,=^P 

ei^« — 1 

,  w-hich  is  the  re- 


and  the  tension  in  y  equals  T,  =  P- 


e^fl  — 1 
verse  of  the  tension  in  the  clockwise  direction. 

The  value  of  the  expression  e^^  occurring  in  these  formulas 
may  be  most  easily  solved  by  means  of  logarithms.  The  value 
of  ei^o  is  found  by  multiplying  the  logarithm  of  e  by  tha 
product  of  the  numerical  values  of  m  and  0.  and  finding  the 
number  whose  logarithm  is  equal  to  the  result  of  this  multi- 
plication. The  procedure  may  be  best  illustrated  by  an  ex- 
ample. 

In  a  band  brake  of  the  type  in  Fig.  1  in  the  Supplement, 
dimension    a=;24    inches,    and    6:=  4    Inches;    force   P  =  100 
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X  
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2.81 


16.66  X 


39.4. 


1 


-1  2.31 

The  formulas  given  for  the  brakes  in  the  Supplement  are 
not  empirical,  but  are  theoretically  correct.  They  can  be 
mathematically  verified.  By  means  of  calculus  the  values 
represented  by  J",  and  Tj  for  the  band  brakes  may  be  de- 
duced, while  the  various  expressions  for  F  are  obtained  by 

TABLE  OF  VALUES  OF  e*'*. 


Proportion 
of 

Steel  Band 

Leather  Belt  on 

Contact 

to  Whole 

on 

Wood. 

Cast  Iron. 

Circumfer- 

Cast  Iron, 

e 

M  =  0.18 

Slightly 

Very 

Slightly 

Damp. 

— 

Greasy. 

Greasy. 

Greasy. 

M  -0.88 

2^ 

m  =  0.47 

li  =  0.12 

^  =  0.1)8 

0.1 

1.12 

1.34 

1.01 

1.19 

1.27 

0.2 

1.25 

1.81 

1.16 

1.42 

1.61 

0.3 

1.40 

3.43 

1.25 

1.69 

2.05 

0.4 

1.57 

3.26 

1.35 

3.03 

3.60 

0.43.5 

1.63 

3.51 

1.38 

2.11 

2.76 

0.45 

1.66 

3.78 

1.40 

2.21 

2.93 

0.475 

1.71 

4.07 

1.43 

2.31 

3.11 

0.5 

1.76 

4.38 

1.46 

2.41 

3.30 

0.525 

1.81 

4.71 

1.49 

3.52 

3.50 

0..55 

1.86 

0.63 

1.51 

2.63 

3.73 

0.6 

1.97 

5.88 

1.57 

3.81 

4.19 

0.7 

3.21 

7.90 

1.66 

3.43 

5.33 

0.8 

3.47 

10.60 

1.83 

4.09 

6.75 

0.9 

3.77 

14.30 

1.97 

4.87 

8.57 

1.0 

3.10 

19.20 

3.13 

5.81 

10.90 

1.5 

5.45 

2.0 

9.60 

3..-) 

16.90 

3.0 

39.80 

3.0 

53.40 

equating  the  moments  of  the  forces  involved  about  any 
point  of  the  brake,  preferably  about  its  fulcrum,  or  fixed 
point.  For  the  block  brakes  the  whole  question  is  one  of 
moments.  For  example,  in  Fig.  3,  for  clockwise  rotation, 
by  taking  moments  about  the  fulcrum  we  obtain  F  {a  -^  6)  — 

Pb 
Pc  = , 


From  which 


Pb 


+  Pc 


a  +  b   \iJi         bf 


a  +  b 

The  calculations  for  determining  the  value  of  e^^"  are  rather 
cumbersome,  and  the  accompanying  table  is  appended  in  order 
to  save  the  computation  of  this  value  for  certain  values  of  n, 

and  certain  angles  6. 

*  *     * 

An  interesting  little  slide  rule  has  been  brought  out  by 
Kolesch  &  Co.,  New  York.  This  slide  rule  is  only  about  half 
as  long  as  the  ordinary  slide  rule,  and  its  weight  does  not 
exceed  1%  ounce;  but  it  can  be  used  to  the  same  advantage, 
with  equal  reliability  and  accuracy,  as  the  larger  rules.  The 
subdivisions  are  the  same  as  those  of  the  larger  instruments, 
and  in  order  to  make  it  possible  for  the  eye  to  read  oft  the 
results  with  the  same  convenience  as  on  a  larger  rule,  a 
magnifying  glass  is  placed  in  the  runner,  so  that  the  divi- 
sions appear  to  the  eye   as  clearly  as  those  of  larger  slide 

rules. 

*  *    * 

Somebody  asked  the  successful  business  man  how  he  man- 
aged to  accomplish  so  much.  He  smiled  as  he  told  them  that 
the  secret  lay  in  always  doing  the  next  thing  next. — The 
Silent  Partner. 
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METHOD  OF  LAYING  OUT  AND  CUTTING  CAMS.* 

HERBERT  C    BABNEB.I 

Working  by  guess,  or  by  the  rule  of  thumb,  is  practiced 
quite  as  much,  if  not  more,  in  the  making  of  cams  as  in 
any  other  Uind  of  machine  work.  I'ossibly  this  is  so  because 
a  little  leeway  Is  generally  given  for  the  action  of  cams  in 
the  design  of  many  machines,  and  the  time-honored  cut  and 
try  methods  are  relied  on  to  bring  the  movements  within 
necessary  limits.  It  is  certainly  a  fact  that  many  a  man 
who  has  laid  out  and  cut  cams  does  not  know  just  what  their 
performances  will  be  until  they  are  asscmbU'd  in  their  ma- 
chine and  tested.  • 

In  this  arti<le  we  will  consider  the  method  of  laying  out 
a  cam  the  requirements  of  which  are  as  complicated  in  prin- 
ciple as  any  ordinarily  used.     We  will  then  review  a  process 


Plfif.  1.    Layout  of  Cam. 

for  making  the  master  cam,  which  is  generally  used,  and  also 
another  process  not  generally  employed,  but  of  much  greater 
service. 

The  cam  which  we  will  lay  out  is  seen  in  Fig.  1.  It  turns 
toward  the  left  and  moves  a  1-inch  roller  A  which  controls 
the  lever  B  swinging  on  the  stud  C.  The  cam  is  to  be  keyed 
to  a  shaft,  together  with  several  other  cams,  in  all  of  which 
the  keyway  is  at  the  beginning  of  the  cycle.  The  require- 
ments which  follow  are  selected  to  illustrate  as  simply  as 
may  be  the  method  employed.  The  head  of  the  lever  B, 
which  is  12%  inches  long,  is  to  remain  at  rest  until  the  cam 
has  turned  150  degrees  from  the  zero  point  or  beginning  of 
the  cycle;  it  is  then  to  advance  1%  inch  in  43  degrees;  then 
it  will  dwell  for  35  degrees  more,  and,  finally,  retreat  1% 
inch  in  92  degrees,  after  which  it  will  dwell  for  the  remain- 
der of  the  cycle.  In  Fig.  1  it  is  seen  that  the  roller  A  is 
located  at  one-third  of  the  distance  from  the  pivot  of  the  lever 
to  its  head.  Hence  a  movement  of  one-half  inch  is  required 
of  the  roller  in  the  cam  to  move  the  lever  head  1%  inch. 

Layout  of  Cam. 
We  will  now  begin  the  layout.  Draw  first  the  circum 
ference  of  the  cam;  its  diameter  w'e  will  make  10  inches. 
With  tlie  keyway  on  the  vertical  diameter,  draw  a  line 
through  its  center.  With  this  line  as  zero,  divide  the  circum- 
ference into  30  degree  sections,  as  shown,  and  number  them. 
Now  draw  the  circle  D  with  a  radius  of  4  3/16  inches,  to  show 
the  extreme  outer  position  of  the  center  of  the  roller,  and 
the  circle  E  with  a  radius  of  3  11/16  inches,  to  show  the  ex- 
treme inner  position  of  the  center  of  the  roller.  Next,  with 
the  center   of  the   cam  as  its  center,  draw  the  circle  F,  so 


that  it  will  pass  tluougli  the  center  of  the  stud  C.  BeglnnlUK 
with  the  center  of  the  stud  C  as  zero,  divide  this  circle  Into 
sections  and  number  them,  as  shown,  for  each  CO  degrees. 
Such  further  subdivisions  as  may  be  needed  later  may  be 
made  when  required. 

Proceed  now  with  care  to  place  the  needle  of  a  pair  of  good 
compasses  In  the  center  of  the  roller  A,  and  adjust  them  so 
that  the  pencil  point  will  pass  through  the  center  of  the 
stud  C.  We  will  call  this  radius  R.  Now  having  In  mind 
the  requirements  stated  above,  one  being  that  the  cam 
should  turn  150  degrees  from  Its  zero  before  the  roller  moves, 
place  the  end  of  the  compasses  at  150  degrees  on  the  circle 
D.  Holding  the  needle  here,  with  the  radius  R  draw  an 
arc  intersecting  the  stud  circle  F  at  the  point  G.  It  Is  seen 
that  the  point  of  intersection  Is  at  60  degrees  on  the  circle 
F.  Now  place  the  needle  point  43  degrees  further  along  on 
the  stud  circle,  or  at  103  degrees,  and  with  the  radius  R  draw 
an  arc  intersecting  the  circle  E  at  the  point  H.  The  point 
H  marks  the  halt  of  the  advance  of  the  roller,  and  the  be- 
ginning of  its  dwell.  Now  move  the  needle  35  degrees  fur- 
ther along  the  stud  circle  to  138  degrees,  and  with  the  radius 
R  draw  another  arc  intersecting  the  circle  E  at  the  point  /. 
This  point  marks  the  end  of  the  dwell  and  the  beginning  of 
the  retreat.  Now  move  the  needle  92  degrees  further  along 
the  stud  circle  to  230  degrees  and  with  the  radius  R  draw 
an  arc  intersecting  the  circle  D  at  the  point  K.  This  point 
marks  the  end  of  the  retreat  and  the  beginning  of  the  dwell 
for  the  remainder  of  the  cycle. 

The  points  H,  I  and  K  being  marked,  draw  radii  through 
them  extending  to  the  circumference  of  the  cam  circle. 
Knowing  that  the  roll  begins  to  advance  at  150  degrees  on 
the  cam,  the  advance  is  seen  to  continue  for  45  degrees.  The 
roll  then  dwells  for  35  degrees  and  retreats  in  90  degrees, 
after  which  it  dwells  until  the  next  advance  begins.  It  is 
proper  that  these  figures  do  not  agree  with  the  figures  for 
the  lever  movement  stated  above.  Barring  possible  slight 
errors  in  the  layout,  they  are  correct  for  the  cam. 

The  radius  of  the  inner  wall  of  the  raceway  or  groove  is, 
of  course,  Vo  inch  less  than  that  of  the  path  of  the  cam 
center.     Hence  the  radius  ef  the  inner  wall  of  the  outer  dwell 


•  For  additional  information  on  this  subiect.  see  "Laying  Out  Cams 
for  Rapid  Motions."  February,  1908,  and  otber  articles  there  referred  to. 
t  Address  :   158  Underbill  Ave.,  Brooklyn,  N.  Y. 
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Fig.  2.     Common  Method  of  MUiing  Master  Cams. 

is  3  11/16  inches,  and  that  of  the  inner  dwell  is  3  3/16  inches. 
This  inner  wall  is  the  counterpart  of  the  master  cam  which 
will  be  used  to  cut  the  cam  groove. 

Common  Method  of  Making  Master  Cams. 

Assuming  that  the  master  cam  has  been  properly  machined 
and  roughed  down,  we  will  consider  briefly  the  generally 
used  method  of  finishing  it.  This  method  comprises  mount- 
ing the  master  cam  in  the  dividing  head  of  a  universal  mill- 
ing machine,  and  gearing  the  head  with  the  feed-screw  of  the 
table  so  that  the  table  will  advance  in  proper  ratio  with  the 
turning  of  the  work  In  the  dividing  head.  In  Fig.  2  the  mas- 
ter cam  is  mounted  as  above  described,  and  held  against  a 
cutter  in  the  vertical  spindle  milling  attachment  on  a  mill- 
ing machine.  This  cutter  is  of  the  same  diameter  as  the 
roll  which  will  be  used  in  the  cam. 

The  process  is  as  follows:  Feed  the  work  against  the  cut- 
ter until  the  cutter  is  3  11/16  inches  from  the  center  of  the 
master  cam.  Now,  with  the  key-slot  of  the  master  cam  which 
is  the  "zero"  of  the  cam,  directly  in  line  with  the  cutter, 
turn  the  work  150  degrees.     This  finishes  a  part  of  the  outer 
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dwell  of  the  cam.  The  next  operation  Is  to  feed  the  work 
against  the  cutter  Vj  inch  while  the  dividing  head  turns  45 
degrees.  Since  45  degrees  is  %  of  360  degrees,  or  one  turn, 
we  want  gears  which  will  turn  the  work  %  of  a  revolution 
while  the  table  advances  Vl-  inch.  This  is  equal  to  one  turn  of 
the  work  while  the  table  advances  4  inches.  The  gears  on 
a  feed-screw  with  four  threads  per  inch,  and  40-tooth  worm- 
gear  In  the  dividing  head  are, 

Gear  on  worm  36, 

First  gear  on  stud  36, 

Second  gear  on  stud  28, 

Gear  on  screw  70. 

Having  connected  these  gears  with  care,  feed  the  work 
against  the  cutter  0.500  inch.     The  gears  will  at  the  same 
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Fig.  3.     Improved  Method  of  MlUing  Master  Cams. 

time  turn  the  work  45  degrees.  This  will  give  the  advance 
of  the  cam.  Now,  with  the  table  clamped  where  it  is,  turn 
the  work  35  degrees  further.  This  will  give  the  inner  dwell 
of  the  cam.  Now  change  the  gears  so  that  the  work  will  turn 
90  degrees  while  the  table  is  backed  away  i/o  inch.  This  may 
be  done  by  removing  the  first  gear  on  the  stud  with  36  teeth 
and  replacing  it  with  a  72-tooth  gear.  Having  done  this  with 
care  to  avoid  disturbing  the  w-ork  during  the  change,  back 
the  work  away  from  the  cutter  0.500  inch.  The  gears  w-ill 
have  turned  the  work  90  degrees  more,  the  intermediate  hav- 
ing been  properly  adjusted.  This  will  give  the  retreat  of  the 
cam.  Now,  with  the  table  clamped  where  it  is,  turn  the  work 
until  the  cutter  reaches  the  part  already  finished. 

This  method,  which  has  just  been  described,  is  very  con- 
venient when  the  change  gears  will  give  the  combinations 
that  are  necessary,  but  it  will  often  happen  that  the  desired 
combination  cannot  be  made  with  even  an  approach  to  ac- 
curacy. This  difficulty  may  be  overcome,  however,  by  a 
method  which  is  not  in  general  use,  but  by  which  any  desired 
result  may  be  obtained. 

Improved  Method  for  Producing  Master  Cams. 

For  convenience  we  will  suppose  that  the  master  cam 
could  not  be  cut  with  the  gears  named  or  with  any  others,  in 
the  vertical  position.  We  will  proceed  as  follows:  Mount  the 
roughed  out  master  cam  as  before  in  the  dividing  head,  and 
place  a  1-inch  end  mill  in  the  vertical  milling  attachment,  but, 
instead  of  setting  them  in  a  vertical  position,  incline  each 
at  an  angle  of  23  degrees  34  minutes,  as  shown  in  Fig.  3. 
The  reason  for  this  -will  appear  later. 

By  inspection  we  see  that  if  the  work  be  fed  against  the 
cutter.  Fig.  3,  the  cutter  will  enter  the  work  and  approach 
the  mandrel.  We  also  see  that  if  the  angle  of  inclination  be 
increased  or  reduced,  the  rate  with  which  the  cutter  ap- 
proaches the  mandrel  will  vary  likewise.  A  convenient  combi- 
nation of  gears  to  use  in  this  case  is  one  which  will  turn 
the   work   360    degrees   while  the   table   advances   10    inches. 


This  result  may  be  obtained  by  using  four  36-tooth  gears  to 
turn  the  work. 

Having  milled  the  master  cam  for  the  first  150  degrees  to 
a  radius  of  3  ll/lC  as  before  mentioned,  we  must  find  the 
correct  distance  to  feed  the  table  forward  in  order  to  make 
the  cutter  approach  the  mandrel  %  inch  while  the  work 
turns  45  degrees.  The  computation  is  done  as  follows: 
Forty-five  degrees  is  %  of  300  degrees.  Since  the  table  is 
geared  to  advance  10  inches  while  the  work  turns  360  de- 
grees, the  table  will  advance  %  of  10  inches  while  the  work 
turns  45  degrees.  Thus  the  advance  is  IV*  inch  to  the 
45-degree  turn  of  the  work.  By  inspection  we  see  that  in 
Fig.  3  the  cctter  and  the  work-face  form  two  sides  in  a  right 
angle  triangle  with  a  hypothrnuse  of  I'i  inch  and  one  side 
of  i/o  inch.  By  solving,  we  find  the  angle  a  to  be  23  degrees 
34  minutes,  as  mentioned  above.  Having  now  properly  con- 
nected the  gears  to  mill  the  advance  on  the  cam,  feed  the  table 
ahead  1.250  inch.  As  just  stated,  this  will  make  the  cutter 
approach  the  mandrel  %  inch  while  the  gears  will  have 
turned  the  work  45  degrees.  Now  with  the  table  clamped 
where  it  is,  turn  the  work  35  degrees  more.  We  are  then 
ready  to  begin  the  retreat  of  the  cam.  We  must  arrange 
gears  which  will  turn  the  work  90  degrees  while  the  table  is 
backed  1%  inch.  By  removing  the  36-tooth  gear  from  the 
screw  and  replacing  it  with  a  72-tooth  gear,  we  get  this 
result.  Carefully  make  the  change  so  as  not  to  disturB  the 
worK,  and  then  back  the  table  1.250  inch.  The  gears  will 
have  turned  the  work  90  degrees  further.  Now,  with  the 
table  clamped  where  it  is,  turn  the  work  until  the  master 
cam  is  completed. 

This  system  for  making  cams  may  be  used  only  where 
uniform  movements  are  required.  While  we  have  used  it 
to  entirely  finish  a  master  plate  cam,  any  part  of  any  cam 
requiring  uniform  motion  may  be  milled  in  this  way  with  a 
degree  of  accuracy   not   readily  obtained   in   any   other  way. 


Fig.  4.    Milling  a  Master  Cam  for  a  Drum  Cam. 

In  fact,  the  work  should  be  as  true  as  the  machine  on  which 
it  is  done.  The  same  system  may  be  used  to  make  a  master 
cam  for  a  drum  cam,  as  shown  in  Fig.  4.  Note,  however,  that 
the  work  is  set  23  degrees  34  minutes  from  the  vertical  posi- 
tion, while  the  cutter  inclines  at  right  angles  to,  instead  of 
parallel  with,  the  axis  of  the  mandrel.  The  same  combinations 
of  gears  would  be  used  if  the  drum  cam  action  were  similar 
to  the  one  which  we  have  discussed.  The  exceedingly  low  cost 
of  making  master  cams  by  this  method  makes  it  profitable 
to  provide  a  master  cam  for  cutting  the  groove  In  a  single 
cam. 

Special  Cutter  for  Finishlngr  Grooved  Cams. 
A  source  of  constant  annoyance  in  milling  grooves  in  cast 
ii-on    cams    lies    in    the    fact    that    finishing    cutters    quickly 
wear  and  become  under  size.     They  must  then  be  laid  aside 
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or  used  for  taking  the  roughing  cutB.  while  a  innv  cutter  of 
full  size  is  used  for  finishing.  We  will  not  discuss  the  prac- 
tice of  putting  a  piece  of  paper  in  the  collet  to  make  the 
small  cutter  run  out  of  true.  Anotlier  source  of  trouble,  even 
with  cutters  with  spiral  flutes,  is  the  tendency  of  the  cut- 
ter to  chatter,  unless  it  is  perfectly  grovmd  and  all  other 
conditions  are  exactly  right.  Still  a  tliird  trouble  is  in  tho 
tendency  of  the  cutter  to  cut  more  on  one  side  than  on  the 
other  and  to  dig  out  stock  in  spots  In  the  groove. 

In  Fig.  5  is  shown  an  extremely  simple  tool,  the  usefulness 
of  which  cannot  be  overestimated  for  finishing  grooves  In 
cast  iron  cams.  It  is  a  piece  of  tool  steel,  suitably  machined 
to  mount  on  an  arljor.  It  is  turned  on  the  outside,  with  enough 
stock    left    on    for   grinding,   after   which    the   spiral    grooves 
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Fig.  5.    Special  Finishing?  Cutter  for  Cam  Grooves. 

shown  in  the  developed  surface  are  milled  with  an  angular 
cutter.  The  piece  is  then  hardened  and  ground  to  size. 
The  cam  groove  which  we  are  to  finish  is  roughed  out  from 
0.002  inch  to  0.012  inch  below  size;  the  roughing  cutter  is 
removed  from  the  spindle  of  the  cam-cutting  machine,  and  this 
special  tool  is  mounted  in  its  place.  The  cam  is  then  fed 
against  the  tool  until  the  too)  reaches  the  bottom,  when  the 
cam  is  turned  one  complete  revolution.  The  tool  will  leave  a 
true  groove  exactly  the  right  size,  and  without  chatter  marks 
or  hollows. 

By  reason  of  the  form  of  the  cutting  or  scraping  edges,  it 
will  outlast  many  ordinary  cutters.  Used  in  connection  with 
it,  a  single  roughing  cutter  may  be  repeatedly  sharpened 
before  it  becomes  too  small  for  good  results. 

*     *     * 

TO  FIND  THE  CENTER  OF  A  SHAFT. 

The  ways  of  amateurs  are  interesting — and  sometimes  In- 
structive. The  machinist  will  find  the  following  question  and 
answer,  clipped  from  the  column  of  a  worthy  contemporary, 
whose  name  we  forbear  to  publish,  interesting,  somewhat 
amusing,  but  scarcely  instructive,  however — that  is  from  a 
practical  standpoint.  Imagine  a  mechanic  with  a  tool  box 
filled  with  auger  bits  of  various  diameters  for  boring  blocks 
of  wood  so  that  he  could  center  all  sizes  of  shafts  likely  to 
come  his  way!  Follow-ing  is  the  sketch  with  the  question 
and  answer  referred  to: 

What  is  a  good  method  for  finding  the  center  of  a  shaft? — 
A.  G. 

In  a  block  of  wood  three-fourths  inch  thick  bore  a  hole 
with  an  augur  bit,  just  the  size  of  the  shaft.    Allow  the  point 


of  the  bit  to  just  show  through  the  block.  Place  the  block 
over  the  end  of  the  shaft,  and  the  center  may  then  be  marked 
with  a  sharp  pointed  prick  punch. 

*     *     * 
The  Cincinnati  Shaper  Co.,  Cincinnati,  O.,  informs  us  that 
it  has  a  patent  pending  on  its  shaper  key-seating  attachment 
illustrated  and  described  in  our  September  issue. 


ELECTRO-CHEMICAL  CLEANING  BATHS. 

In  a  paper  presented  before  the  American  Brass  Founders' 
Association,  by  Mr.  Charles  H.  Proctor,  Arlington,  N.  J.,  the 
electrolytic  process  of  cleaning  metals  was  described.  The 
process  is  comparatively  new,  the  first  published  account  of  it 
appearing  about  three  years  ago,  and,  although  used  by  many 
large  concerns.  It  Is  not  as  generally  known  as  it  should  be, 
considering  the  good  results  obtained  and  the  cheapness  of 
the  process. 

Alkaline  substitutes,  such  as  sodium  carbonate,  potassium 
carbonate,  potassium  hydroxide  and  sodium  hydroxide  in  solu- 
tion in  varying  degrees  of  concentration,  and  with  small  poi- 
tions  of  potassium  cyanide,  develop  sufllcient  hydrogen,  with 
a  current  of  4  to  8  volts,  with  the  bath  at  nearly  boiling  tem- 
perature, to  entirely  remove  all  organic  substances  from  tho 
surface  of  metal,  leaving  same  chemically  clean.  The  use  of 
this  method  has  been  constantly  inci-easing,  and  at  the  present 
time  very  few  large  concerns,  particularly  those  engaged  in 
the  manufacture  of  hardware,  are  without  electrochemical 
cleaning  baths. 

The  action  of  an  electro-cleanser  is  similar  to  the  action  of 
an  electroplating  bath.  The  only  difference  as  far  as  the 
development  of  gases  is  concerned,  is  that  no  metal  being  in 
solution  and  the  anode  being  insoluble,  no  metal  is  deposited, 
but  with  a  strong  current  a  copious  evolution  of  oxyhydrogen 
gas  is  developed  upon  the  articles,  which  attack  the  organic 
matter  upon  the  surface,  practically  lifting  it  off  and  by  rapid 
evolution  of  the  gases  carries  it  to  the  surface.  The  small 
quantity  of  potassium  cyanide  contained  in  solution  absorbs 
the  slight  oxidation  that  might  be  upon  the  surface,  and  by 
the  combined  action  produces  a  surface  clean  enough,  after 
washing  in  clear  water,  for  any  deposits. 

The  arrangement  of  an  electro-cleaning  bath  is  very  simple. 
Prepare  a  wrought  -iron  tank  of  proportions  best  adapted  to 
the  amount  of  work  to  be  cleansed.  This  should  be  heated 
with  steam  coils  of  Iron.  Across  the  top  of  the  tank  an  insu- 
lated frame  should  be  constructed.  Upon  this  frame  place 
three  conducting  poles,  as  on  the  regular  plating  bath.  To  the 
two  outside  poles  the  positive  current  should  be  carried  direct. 
This  can  best  be  accomplished  with  at  least  lA-inch  copper 
wire  flexible  cables.  To  the  center  pole  the  negative  current 
is  connected  with  a  cable  of  the  same  dimensions;  no  rheostats 
are  necessary.  The  stronger  the  current  the  greater  the  evo- 
lution of  gases  and  the  quicker  the  cleansing  operation  is 
accomplished. 

Although  direct  contact  can  be  made  w-ith  the  positive  cur- 
rent to  the  tank  itself,  in  practice  better  results  have  been 
obtained  with  anodes  of  sheet  iron  not  more  than  6  inches 
wide  and  of  a  length  in  proportion  to  the  depth  of  the  tank. 

The  electro-cleaning  solution  should  consist  (for  ordinary 
purposes)  of  3  to  4  ounces  caustic  potash  to  each  gallon  of 
water,  and  to  every  100  gallons  of  solution  8  ounces  cyanide 
of  potassium.  This  can  be  varied  according  to  conditions.  It 
is  advisable  to  add  at  least  %  pound  of  cyanide  each  week. 
Where  the  articles,  such  as  iron  or  steel,  contain  much  oil  or 
grease  upon  the  surface,  the  density  of  the  solution  can  be 
increased.  For  articles  of  brass,  copper  or  bronze  that  have 
been  polished,  use  a  solution  of  carbonate  of  soda  in  the  pro- 
portion of  2  ounces  soda  and  %  ounce  caustic  potash  to  each 
gallon  of  water,  with  the  addition  of  4  ounces  of  cyanide  to 
every  100  gallons  of  solution.  If  much  organic  matter  is  upon 
the  surface  of  the  articles  to  be  cleansed,  it  is  advisable,  where 
an  air  pressure  can  be  obtained  from  an  ordinary  blower,  to 
arrange  a  pipe  so  that  the  current  of  air  can  be  deflected  upon 
the  surface  of  the  solution,  thus  keeping  the  center  of  the 
solution  clear  of  the  insoluble  substance  that  arises  to  the 
surface.  When  the  cleanser  is  at  rest,  as  much  of  this  mat- 
ter as  possible  should  be  removed. 

It  should  be  the  aim  of  the  operator  to  use  the  same 
methods  of  avoiding  all  unnecessary  contamination  as  he 
would  in  electro-depositing  baths.  It  is  obvious  even  to  those 
who  have  not  practiced  this  method  of  cleansing  metallic 
articles  that  large  quantities  of  work  can  be  treated  very 
rapidly,  and  this  is  the  case  especially  where  frames  or  racks 
are    used    in    the    plating    operations. 
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CABLE  HAULING  ON  THE  NEW  MAN- 
HATTAN BRIDGE. 
From    llie  windows  of   llie   Industrial    Press  business  oftlce 
tlie  construction  of  I  lie  new  Manhattan  Bridge,  spanning  the 
East   River,  can   be   plainly   seen.     This   is  the   fourth   great 
bridge  joining  Manhattan  and  Long  Island,  the  others  being 


the  well-laiown  suspension  form.  The  towers  of  the  Man- 
hattan Bridge  are  built  of  structural  steel  and  were  completed 
a  few  months  ago.  At  the  present  time  the  process  of  "spin- 
ning" or  hauling  the  cables  is  going  on.  Preliminary  to 
spinning  the  cables,  temporary  footbridges  were  erected,  these 
being   suspended    on    I'V, -inch   cables.     These    cables   support 


Figr.  1.    View  of  One  of  the  Anchorages  of  the  Manhattan  Bridge,  sho-wing  the  Stranda  which  are  to  form  the  Main  Cables,  resting  in  Temporary  Saddles. 


Pig.  2.    One  of  the  Sheaves  used  for  Hauling  the  SmaU  Steel  Cable 
Wires  across  the  River. 

the  Brooklyn  Bridge  and  Williamsburg  Bridge,  both  com- 
pleted, and  the  Blackwell's  Island  Bridge,  nearly  finished. 
The  latter  is  of  the  cantilever  type,  and  the  other  three  are  of 


Fig.  3.    View  of  the  Temporary  Foot-bridges  which  Support 
the  Hauling  Cables. 

four  foot-bridges  on  which  the  workmen  stand,  and  also 
sustain  the  hauling  rope  supports  which  guide  and  control 
the     spinning     of     the     wire     ccmposing     the     four     main 
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cables.  Each  cable  will  contain  37  strands  of  256  wires  each, 
a  total  of  9,472  wires  per  cable,  which  must  be  strung  wire  by 
wire.  The  enormous  amount  of  work  involved  will  be  done 
by  machinery  driven  by  electric  motors. 

The  stringing  of  the  wires  in  each  cable  Is  accomplished 
by  means  of  two  traveling  sheaves  carried  on  opposite  legs  of 
an  endless  steel  rope.  Each  sheave  consists  of  a  three-foot 
grooved    wheel    fastened    to    the    hauling    rope    by    means    of 


Each  hauling  rope  is  driv<.-ii  by  a  Gu-il.P.,  220-volt  Crocker- 
Wheeler  form  W  motor.  This  is  the  type  of  motor  designed 
by  the  Crocker-Wheeler  Company  for  rolling  mill  duty,  and 
is  well  adapted  to  work  of  this  kind  where  sudden  overloads 
and  frequent  starting  and  slopping  are  likely.  The  motors 
are  fully  enclosed  and  ca(iable  of  withstanding  all  kinds  of 
weather  and  rough  handling.  The  driving  mechanism  Is 
shown  in  Figs.  4  and  S.     Eaili  motor  is  geared  to  a  counter- 


Fig.  4.    Cable  Hauling  Machinery.  Brooklyn  Anchorage  Manhattan  Bridge. 


wrought  iron  bracliets,  as  shown  in  Fig.  2.  The  hauling  rope 
is  three-quarters  inch  diameter,  and  runs  above  the  position 
of  the  bridge  cables  on  heavy  rollers  supported  on  uprights 
on  the  temporary  foot-bridge.  See  Fig.  3.  There  are  five 
of  these  hauling  rope  supports  on  the  center  span,  two  on 
each  end  span  and  one  on  each  tower.  The  hauling  sheaves 
move  back  and  forth  across  the  bridge  from  anchorage  to 
anchorage,  a  distance  of  3,223  feet.  They  are  attached  one 
to  each  leg  of  the  hauling  rope  so  that  they  move  in  opposite 
directions. 

The  wire,  which  is  0.192  inch  in  diameter  (No.  6  Roebling 
gage),  is  delivered  to  the  bridge  on  enormous  reels  or 
spools,  weighing'  three  tons  each.  Half  of  these  reels  are 
placed  at  each  end  of  the  bridge.  The  end  of  the  wire  from 
a  reel  at  each  end  of  the  bridge  is  put  over  the  hauling  sheave 
at  that  end  and  fastened  to  the  anchorage.  The  machinery 
is  then  started  and  the  sheaves  move  across  the  bridge,  un- 
winding one  wire  from  each  reel.  Two  wires  are  thus  strung 
by  each  sheave  every  time  it  crosses  the  bridge.  When  the 
sheave  reaches  the  opposite  side  of  the  bridge  the  bight  of 
the  wire  is  taken  off  and  made  fast  to  that  anchorage,  and  a 
new  wire  hauled  from  that  side  on  the  return  trip. 

The  wires  are  laid  in  temporary  saddles  of  four  grooved 
pulleys  at  each  anchorage.  See  Fig.  1.  As  the  hauling  of 
each  strand  of  2.56  wires  Is  completed,  the  wires  are  bound 
together  at  intervals,  and  the  strand  is  lifted  from  the  tempo- 
rary saddle  by  means  of  a  chain  hoist  and  laid  in  its  proper 
place  in  the  permanent  saddle.  Two  strands  of  each  cable  are 
strung  simultaneously  by  the  two  sheaves  of  each  hauling 
rope. 

There  is  a  separate  hauling  mechanism  for  each  of  the  four 
bridge  cables,  so  that  they  are  strung  independently  of  each 
other.  Delays  are,  therefore,  not  cumulative.  The  delays  in 
one  cable  affect  that  cable  alone,  and  the  work  proceeds  on 
the  others.  This  results  in  a  very  considerable  saving  of 
time. 


shaft  at  a  ratio  of  5  to  1,  and  the  counter-shaft  is  bevel  geared 
to  the  driving  shaft  at  a  5  to  1  ratio.  On  the  driving  shaft, 
above  the  gears,  is  a  wood-lined,  grooved,  six-foot  traction 
wheel,  which  drives  the  hauling  rope.  A  five-foot  idler  wheel 
is  also  provided  so  that  the  hauling  rope  passes  the  traction 
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ilachhtcru.X.l'. 
Pig.  5.    Elevation  and  Plan  of  the  Cable  Hauling  Machinery. 

wheel  twice,  to  produce  the  necessary  grip.  The  driving 
motors  are  all  located  on  the  anchorage  at  the  Brooklyn  end 
of  the  bridge. 

The  hauling  rope  moves  at  a  speed  of  approximately  480 
feet  per  minute.  It  carries  the  sheaves  across  the  river  in 
about  seven  or  eight  minutes.  Allowing  for  the  time  used  in 
attaching  wires  at  each  end,  about  three  trips  are  made  per 
hour.     It  is  estimated  that  at  this  rate  the  work  of  hauling 
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will  occupy  four  montlis,  some  timo  being  consumed  In  fixln? 
Kuide  wires  for  each  strand  and  in  adjusting  the  wires  after 
they  are  hauled. 

The  reels  of  wire,  as  already  stated,  are  stored  at  both 
ends  of  the  bridge.  The  wire  was  delivered  by  John  A.  Roeb- 
ling's  Sons  Co.,  the  same  firm  which  delivered  the  wire  for 
the  old  Brooklyn  Bridge  thirty  years  ago.  The  work  of 
building  the  cables  is  being  carried  on  by  the  Glyndon  Con- 
tracting Co..  of  New  York  City. 

The  hauling  equipment  for  this  bridge  differs  from  any  pre- 
viously used.  It  will  be  remembered  that  in  hauling  the 
tables  for  the  Williamsburg  Bridge  two  steam  engines  were 
used,  connected  to  the  same  driving  shaft.  It  later  became 
necessary  to  cut  this  shaft  and  use  the  engines  independently 
to  avoid  cumulation  of  delays.  Even  with  that  arrangement 
only  two  cables  could  be  hauled  simultaneously.  The  Glyndon 
Company's  cable  hauling  plant  has  doubled  the  capacity,  and 
besides  being  electrically-  instead  of  steam-driven,  it  is  easier 
of  manipulation  and  control. 

*     *     « 

FITCHBURG  COOPERATIVE  INDUSTRIAL 
SCHOOL  COURSE. 

The  Fitchburg  Iron  Workers'  Association,  Fitchburg,  Mass., 
recently  tendered  a  banquet  to  the  members  of  the  Fitchburg 
city  government  and  school  board,  and  laid  before  them  the 
plans  for  an  industrial  school  to  be  incorporated  in  the  present 
high  school  system,  which  was  readily  taken  up  by  the  city 
government,  and  has  been  put  into  operation. 

The  idea  is  somewhat  unique,  and  bids  fair  to  become  an 
essential  factor  in  industrial  education  in  towns  and  cities  of 
limited  size  throughout  the  country.  The  plan,  as  outlined, 
is  in  a  form  of  an  apprenticeship  system  whereby  boys  hav- 
ing passed  the  first  year  In  high  school,  take  up  during 
three  years,  a  mechanical  course  studying  one  week  In  the 
school,  and  the  following  week  working  in  the  shops.  A 
special  instructor  has  been  employed,  and  special  text-books 
provided.  The  boys  are  taken  in  pairs  by  the  manufactur- 
ing companies,  and  the  boy  who  has  studied  in  school  a  week, 
on  Saturday  morning  at  11  o'clock  goes  to  the  shop  and  learns 
on  what  particular  job  the  other  boy  has  been  working,  and 
how  it  is  handled,  so  that  he  can  come  in  the  following  Mon- 
day morning  and  begin  work  where  his  mate  left  off,  thus  fol- 
lowing the  shop  course  without  necessitating  instruction  on 
the  part  of  the  shop  foreman. 

Mr.  Hunter,  the  man  in  charge  of  this  work,,  has  had  more 
applications  than  could  be  taken  care  of  the  first  year,  and  at 
the  present  time  all  the  boys  are  working  in  the  shops  and 
will  continue  to  do  so  until  the  school  opens.  The  coopera- 
tive industrial  high  school  course  is  as  follow-s: 

FIRST  TEAR,  ALL  SCHOOL  WORK. 

English    4  periods  per  week. 

Shop  Mathematics   5         "  " 

Mechanics  5         "  " 

Freehand  and  Mechanical  Drawing.  .5 
Current  Events  2 

SECOND  TEAR,  SCHOOL  AND  SHOP  WORK. 

English    4  periods  per  week. 

Shop  Mathematics   5         "  " 

Chemistry     4         "  "        " 

Electricity  and  Heat  4 

Freehand  and  Mechanical  Drawing.  .8        "  " 

THfRD  TEAR.  SCHOOL  AND  SHOP  VTOBK. 

English    4  periods  per  week. 

Shop  Mathematics  4         "  "         " 

Commercial      Geography.      Business 

Methods  and  Conditions   4 

Advanced    Chemistry    or    Industrial 

History    5 

Freehand  and  Mechanical  Drawing.  .8 

FOURTH  TEAR,  SCHOOL  AND  SHOP  'WORK. 

English    4  periods  per  week. 

Civics  and  American  History 5        "  " 

Applied   Mathematics    5 

Mechanical  and  Freehand  Drawling.  .8        " 
Discussion    of    Current    Mechanical 
Appliances    2         "  "         " 

Shop  work  consists  of  instruction  in  the  operation  of  lathes, 
planers,  drilling  machines,  in  bench  and  floor  work,  and  in 
ether  machine  work  according  to  the  ability  of  the  appren- 


tice as  pertaining  to  the  particular  branch  of  manufacture  in 
the  shop  where  he  is  employed. 

Copy  of  the  rules  and  conditions  of  this  system  is  given 
below : 

Rules  and  Conditions. 

Under  Which  Special  Apprentices  Taking  the  Four-Year 
Cooperative  Industrial  Course  at  the  High  School  of 
Fitchburg  Are  Received  for  Instruction  at  the  works  of 

Blank  Machine  Co. 

1.  The  Applicant  for  apprenticeship  under  this  agreement 
must  have  satisfactorily  met  requirements  for  entrance  to  this 
course  at  the  high  school. 

2.  The  apprentice  is  to  work  for  us  continually,  well  and 
faithfully,  under  such  rules  and  regulations  as  may  prevail, 
at  the  works  of  the  above  company,  for  the  term  of  approxi- 
mately 4.9.')0  hours,  commencing  with  the  acceptance  of  this 
agreement,  in  such  capacity  and  on  such  work  as  specified 
below : 

Lathe  Work, 
Planer  Work, 
Drilling, 

Bench  and  Floor  Work. 

And    such    other    machine    work,    according    to    the 
capacity   of   the    apprentice,    as    pertains   to    our 
branch  of  manufacturing. 
This  arrangement  of  work  to  be  binding  unless  changed  by 
mutual  agreement  of  all  parties  to  this  contract. 

3.  The  apprentice  shall  report  to  his  employer  for  work 
every  alternate  week  when  the  high  school  is  in  session.  an(J 
on  all  working  days  when  the  high  school  is  not  in  session, 
except  during  vacation  periods  provided  below,  and  he  shall 
be  paid  only  for  actual  time  at  such  work. 

4.  The  apprentice  is  to  have  a  vacation,  without  pay,  of  two- 
weeks  each  year,  during  schcol  vacation. 

5.  The  employer  reserves  the  right  to  suspend  regular  work 
wholly,  or  in  part,  at  any  time  it  may  be  deemed  necessary, 
and  agrees  to  provide  under  ordinary  conditions  other  work 
at  the  regular  rate  of  pay,  for  the  apprentice  during  such 
period. 

6.  Should  the  conduct  or  work  of  the  apprentice  not  be  satis- 
factory to  employer,  he  may  be  dismissed  at  any  time  without 
previous  notice.  The  first  two  months  of  the  apprentice's  shop- 
work  are  considered  a  trial  time. 

7.  Lost  time  shall  be  made  up  before  the  expiration  of  each 
year,  at  the  rate  of  wages  paid  during  said  year,  and  no  year 
of  service  shall  commence  till  after  all  lost  time  by  the  ap- 
prentice in  the  proceeding  year  shall  have  been  fully  made  up. 

8.  The  apprentice  must  purchase  from  time  to  time  such 
tools  as  may  be  required  for  doing  rapid  and  accurate  work. 

9.  The  said  term  of  approximately  4,9.50  hours  (three-year 
shop  term)  shall  be  divided  into  three  periods  as  stated 
below,  and  the  compensation  shall  be  as  follows,  payable  on 
regular  pay-days  to  each  apprentice: 

For  the  first  period  of  approximately  1.6.50  hours:  10  cents- 
per  hour. 

For  the  second  period  of  approximately  1.650  hours:  11 
cents  per  hour. 

For  the  third  period  of  approximately  1.650  hours:  12'o 
cents  per  hour. 

10.  The  above  wage  scale  shall  begin  the  first  day  of  July 
preceding  the  apprentice's  entrance  upon  the  first  year  of 
shop  work  of  the  high  school  industrial  course. 

The  satisfactory  fulfilment  of  the  conditions  of  this  contract 
leads  to  a  diploma,  to  be  conferred  upon  the  apprentice  by 
the  school  board  of  Fitchburg  upon  his  graduation,  which 
diploma  shall  bear  the  signature  of  an  officer  of  the  company 
with  which  he  served  his  apprenticeship. 


AN  AMERICAN  MECHANIC  IN  EUROPE. 

With  reference  to  installment  No.  5  of  the  above  series 
which  appeared  in  your  August  issue,  we  find  on  page  909' 
(engineering  edition)  a  reference  to  ourselves  in  which  it 
is  stated:  "The  company  usually  builds  the  machines  In 
lots  of  three  throughout  all  departments,  only  occasionally 
making  a  larger  number  at  a  time." 

We  believe  the  above  must  be  a  printer's  error  or  due  to  &■ 
misunderstanding  on  the  part  of  the  author,  as  we  informed 
him  we  built  the  machines  in  lots  of  three  dozen.  This  ap- 
plies to  machines  3  feet  6  inches,  and  4  feet  radius,  and  to  a- 
number  of  lighter  machines  up  to  5  feet  and  6  feet  radius  on 
special  classes  of  work.  The  heavy  type  of  machines  weigh- 
ing from  7  to  8  tons  and  upwards  cannot,  of  course,  be  put. 
through    in   such   large   quantities. 

Halifax,  England.  Wxlxjam.  A-squith.  Ltd. 
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THE  STEAM  HAMMER  AND  ITS  USE. 

JAMES  CHAN  • 

One  of  the  greatest  changes  In  the  way  of  liiipiovetnent  in 
the  art  of  blacksmitUlng  came  with  tlio  steam  hammer.  It 
made  possible  the  making  of  heavy  foi'gings  from  one  solid 
piece  of  iron  or  steel,  which  previously  had  to  be  made  in 
sections  and  welded  together.  Welding  is  still  necessary  on 
a  great  many  kinds  of  blacksmith  work,  but  with  the  steam 
hammer  it  can  be  done  in  less  time  and  to  better  advantage 
than  is  possible  by  hand.  The  majority  of  people,  including 
blacksmiths,  seem  to  have  only  one  conception  of  a  steam 
hammer,  that  of  a  piece  of  machinery  intended  for  striking 
a  heavy  blow;  this  is  the  principal,  but  by  no  mt-ans  the 
only  purpose  for  which  it  can  be  used.  With  a  good  equip- 
ment of  tools  and  a  good  operator  it  is  possible  to  do  nearly 
any  kind  of  machine  blacksmlthing — all  but  the  finishing 
touches — at  the  steam  hammer.  If  necessary  it  can  also  be 
used  to  do  drop  forging  and  as  a  trimming  press,  shears, 
bulldozer,  and  vise,  and  for  a  variety  of  other  purposes. 

With  all  its  advantages  it  is,  as  a  rule,  one  of  tlic  most 
abused  pieces  of  machinery  to  be  found  around  a  manufac- 
turing plant.  For  every  other  kind  of  machine  there  is 
usually  a  skilled  operator.  If  it  happens  to  be  operated  by 
a  boy,  or  any  one  else  who  does  not  thoroughly  uiulerstaiui 
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Figs.  1  to  3.    Example  of  "Work,  and  Tools  for  "Breaking  Down"  Forgings. 

it,  he  is  generally  doing  so  under  the  directions  of  a  compe- 
tent man.  For  the  steam  hammer,  as  with  every  thing  else 
in  the  blacksmith  shop,  anything  is  good  enough — an  ordi- 
nary laborer,  a  small  boy,  or  any  one  who  comes  along,  pro- 
vided he  can  be  hired  for  a  small  amount  of  money,  regard- 
less of  safety  or  economy.  To  get  the  best  results  from  a 
steam  hammer,  however,  as  with  any  other  kind  of  machine, 
it  is  absolutely  essential  that  the  operator  thoroughly  under- 
stands his  business.  He  should  be  as  conversant  with  the 
working  parts  and  mechanism  as  an  engineer  should  be  with 
an  engine,  and  should  be  able  to  do  all  minor  repairing,  such 
as  packing  glands,  adjusting  guides,  valves,  etc.  As  a  ma- 
chine operator,  he  should  be  classed  with  skilled  labor,  and 
paid  according  to  his  ability.  Like  all  other  classes  of  help, 
really  good  steam  hammer  operators  are  scarce  from  the 
fact  that  the  unskilled  laborer  usually  gets  the  same  rate 
of  wages. 

The   purpose   for   which    the   steam   hammer   is   principally 
used   is  to  draw   iron   or  steel  to  smaller  dimensions  in  the 
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Fig.  4.    Use  of  Breaking  Down  Tool  and  V-block  in  the  Steam  Hammer. 

making  of  forgings.  This  can  be  done  to  the  best  advantage 
if  the  dies  are  slightly  crowned  in  the  center,  not  necessarily 
over  1/16  inch  for  each  die,  and  the  edges  rounded  off  to 
about  a  radius  of  3/32  inch.  Any  one  who  has  done  work 
with  a  steam  hammer  will  appreciate  the  advantage  of  having 
the  dies  crowned.  In  drawing  stock  with  perfectly  level  dies, 
the  drawing  is  most  in  evidence  where  the  edges  come  in 
contact  with  the  metal;  in  the  center  it  is  simply  spread  out, 

•  Address  :  Dlfi  West  Third   St.,  Plalnfield,  N.  J. 


there  being  nothing  in  the  dies  themselves  to  give  it  a  ten- 
dency to  draw  when  a  blow  is  struck  by  the  hammer.  Wlih 
the  dies  crowned,  a  blow  will  be  more  effective,  and  the 
spreading  of  stock  will  be  reduced  to  a  minimum.  It  is  also 
an  advantage  to  have  the  sides  of  the  dies  square,  so  that  in 
making  forgings  such  as  are  shown  in  Fig.  1,  the  shoulder 
will  be  as  near  as  possible  at  right  angles  with  the  body 
of  the  piece. 

In  "breaking  down"  stock  for  a  shoulder  a  tool  similar  in 
construction  to  Klg.  2  should  be  used,  the  head  or  part  which 
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Pig.  e.    Correct  and  Incorrect  Types  of  Swages  for  Steam  Hammer. 

does  the  work  being  in  the  shape  of  one-quarter  of  a  circle. 
with  the  edges  slightly  rounded  to  prevent  cutting.  This  tool 
will  break  down  a  shoulder  square.  It  can  be  used  either 
right  or  left-hand,  and  its  shape  gives  it  a  tendency  to  crowd 
towards  the  shoulder  which  will  leave  the  stock  at  that  point 
up  to,  or  slightly  larger  than,  the  original  dimensions.  This 
tool  presents  decided  advantages  over  the  round  tool  com- 
monly used,  as  this  latter  has  a  tendency  to  drag  down  the- 
edges  near  where  it  is  used,  making  it  necessary  to  upset 
and  finish  the  work  by  hand  to  get  the  body  of  the  forging 
uniform  throughout.  When  round  stock  Is  being  broken 
down  it  is  usually  placed  in  a  circular  tool  similar  to  a 
swage,  which   necessitates   the   using  of   a   different  tool   for 
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Fig.  7 
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Swages  for  Making  Blank-headed  Eye-bolts, 
for  Forging  Hubs. 


Fig.  7.    Swages 


each  size  of  stock.  If  a  tool  is  used  of  the  style  shown  in 
Fig.  3,  which  is  made  in  the  form  of  a  V-block  with  a  cir- 
cular bottom,  it  will  accommodate  several  sizes  of  stock. 
Four  or  five  such  tools  of  different  sizes  will  cover  a  large 
range  of  work. 

Fig.  4  shows  how  the  breaking  down  tool  and  the  V-block 
should  be  used  in  the  steam  hammer.  The  V-block  is  placed 
upon  the  bottom  die,  the  work  is  laid  in  the  V-block,  and  the 
breaking  down  tool  on  top  of  the  work  at  the  point  intended 
for  the  shoulder.  The  tool  is  guided  by  hand  until  the  piece 
has  been  marked  all  the  way  around.  It  can  then  be  driven 
in,  turning  the  piece  continually,  until  it  has  reached 
the  required  depth.  In  drawing  the  shank  of  a  forging,  such 
as  is  show-n  in  Fig.  1,  it  should  be  kept  square  until  it  has 
been  reduced  to  the  required  size;  the  corners  are  then 
worked  in  until  an  octagon  shape  is  obtained;  and,  finally, 
the  corners  are  rounded.  This  procedure  prevents  the  center 
being  "piped." 

In  finishing  round  work,  it  should  be  done  as  far  as  pos- 
sible at  the  steam  hammer,  using  spring  swages.  Of  these 
there  are  several  styles.  Fig.  5  shows  at  the  top  the  style 
which  is  simplest  and  most  satisfactory  to  use.  The  swages* 
are  made  in  two  separate  parts  and  held  together  by  one 
rivet,  and  provided  with  a  band  to  keep  them  in  alignment 
without  having  to  use  a  guide  pin.     The  impression  in  eachj 
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part  should  be  half  the  depth  of  the  diameter  of  the  piece 
the  swages  are  intended  to  finish,  so  that  It  would  be  Impos- 
sible to  swage  a  forging  under  size.  The  edges  or  lips  should 
l.e  well  backed  off  to  prevent  a  fin  or  flash  being  formed.  It 
a  fln  or  flash  Is  formed  upon  a  piece  of  work  while  It  la 
being  finished  in  swages  or  dies,  it  is  liable  to  get  worked 
Into  the  forging  when  It  is  turned  for  the  next  blow  of  the 
hammer,  forming  what  is  known  as  a  cold  shut.  This  may 
not  be  noticed  on  the  forging,  but  will  show  up  when  the 
work  is  machined;  it  is  unsightly  on  machine  steel  pieces, 
and  renders  tool  steel  useless  for  all  cutting  purposes. 

Swages  of  the  style  shown  at  the  top  in  Fig.  5  can  be  made 
to  form  collars,  ends  for  connecting-rods,  blank-headed  eye 
bolts,  forgings  with  ball  ends,  and  a  variety  of  oth^r  pieces. 
No  machine  work  is  necessary  on  this  kind  of  swage,  as 
It  can  be  made  and  finished  complete  in  the  blacksmith- 
shop  by  using  a  dummy,  or  a  forging  made  as  near  as  pos- 


Figa.  8  and  9.    Pin  to  be  Forged,  and  Tool  used  for  Carrying 
Out  the  Operation. 

sible  to  the  dimensions  of  the  pieces  for  which  the  swage 
is  intended.  This  sample  forging  is  used  for  finishing  the 
impression,  after  it  has  been  partly  worked  to  shape,  by 
heating  the  swage,  and  placing  the  dummy  in  it.  The 
swage  takes  its  impression  from  the  dummy  in  the 
same  manner  as  forgings  take  their  shape  from  swages  or 
■dies.  This  method  of  making  tools  is  known  as  typing,  and 
can  be  employed  to  good  advantage  on  a  great  many  kinds  of 
torgings,  when  the  quantity  to  be  made  is  such  that  it  will 
justify  the  making  of  tools.  All  forgings  made  in  tools  as 
here  described  will  be  duplicates  and  finished  in  less  time 
than  would  be  possible  by  hand. 

Fig.  6  shows  a  swage  for  making  blank-headed  eye  bolts,  or 
any  forging  with  a  circular  head  and  a  plain  round  shank. 
These  are  different  from  other  swages  in  that  they  have  the 
edges  of  the  impression  sharp  where  the  head  of  the  forging 
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Figs.  10,  11  and  12.    Forging  an  Angle  Iron. 

is  formed  to  insure  a  perfect  circle.  A  fin  or  flash  may  be 
worked  out  where  the  impressions  meet,  but  it  will  do  no 
harm  as  it  can  be  trimmed  off  with  a  chisel.  The  edges  of 
the  part  of  the  impression  where  the  shank  is  formed  should 
be  rounded  off,  as  a  flash  formed  at  that  point  would  cause 
'trouble  in  finishing  with  ordinary  spring  swages. 

When  forgings  with  hubs  are  to  be  made,  ring  swages,  as 
shown  in  Fig.  7,  shouW  be  used.  All  that  is  necessary  is  to 
select   stock   heavy   enough   to   allow   the    ends  of   the    hubs 


being  llnlshed.  The  work  is  heated,  placed  in  the  swage, 
given  a  few  blows  by  the  steam  hammer,  and  the  hub  is 
formed,  both  sides  being  in  perfect  alignment.  The  stock 
worked  out  at  the  sides  can  be  trimmed  off  with  a  chisel. 
This  may  seem  wasteful,  but  the  time  saved  will  more  than 
compensate  for  the  loss  of  material.  For  round  bosses  a  tool 
similar  to  halt  the  swage.  Fig.  7,  should  be  used;  or  a  plain 
ring  made  of  round  stock  would  answer  the  purpose,  by  being 
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Fig,  13.    Tool  for  Drawing  Work  too  abort  for  Breaking  Down 
under  the  Steam  Hammer. 

placed  upon  the  stock  while  it  is  hot,  and  struck  a  few  blows 
with  the  steam  hammer.  It  may  be  well  to  explain  the  differ- 
ence between  hubs  and  bosses;  hubs  project  on  both  sides  of  a 
forging,  while  bosses  only  project  on  one  side. 

In  making  forgings  of  the  style  shown  in  Fig.  8,  it  is  cus- 
tomary to  draw  them  from  stock  of  larger  diameter  than 
the  shank,  and  finish  them  in  a  heading  tool.  When  a 
quantity  has  to  be  made,  it  is  of  advantage  to  use  stock  the 
proper  size  for  the  shank,  cut  in  lengths,  and  to  use  a  tool 
as  shown  in  Fig.  9.  This  tool  is  bored  out  just  deep  enough 
for  the  length  of  the  shank  and  counterbored  to  accommo- 
date the  head.  The  stock  should  be  heated  on  one  end,  placed 
in  the  tool,  a  few  blows  given  by  the  steam  hammer,  and 
the  forging  is  completed.  A  small  hole  should  be  drilled 
through   the  bottom  of  the  tool,  so  that    ft    can    be    turned 


^TTwc- 

RECESS  FOR  ) 
FIN  OR  FLASH 

Fig.  14.    Dies  for  Drop  Forging  under  the  Steam  Hammer. 

up  side  down,  and  the  forging  removed  with  a  punch.  Six 
forgings  can  be  made  in  this  way  in  the  same  time  as  it 
would  take  to  make  one,  if  drawing  it  from  heavier  stock. 

In  making  angular  forgings,  stock  of  about  the  right  size 
for  the  ends  of  the  angles  is  usually  selected,  bent,  and  the 
corner  worked  back  until  it  is  square.  This  takes  consider- 
able time  and  careful  working,  or  a  cold  shut  will  be  formed 
inside  the  corner.  With  a  steam  hammer,  pieces  of  this 
shape  call  be  made  with  very  little  trouble  by  using  stock 
heavy  enough  to  allow  a  solid  corner  being  formed  as 
shown  iu  Fig.  10,  which  can  be  done  by  using  a  round  tool 
to  break  down  each  side  of  the  piece  intended  for  the  angle, 
drawing  the  ends  to  the  required  size.  Then  the  piece 
is  bent  in  a  V-block  with  a  tool  made  for  the  purpose,  as 
shown  in  Fig.  11.  The  result  will  be  a  piece  as  shown  in 
Fig.  12.  The  V-block  should  have  an  included  angle  of  90 
degrees,  and  be  rounded  at  the  top  edges,  as  shown,  to  prevent 
marking  the  ends.  The  tool  for  bending  should  have  the  edge 
or  corner  rounded  so  that  it  will  form  a  fillet  iuside  the 
forging.  Nearly  any  size  of  angle  can  be  made  with  the 
same  tools. 
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A  tool  for  drawing  work  wliicli  is  all  brolveii  down  to  one 
side,  or  between  shoulders  or  bosses,  when  the  distance  Is 
too  short  to  reach  across  the  dies,  is  shown  In  Fig.  13.  The 
head  is  square,  and  the  corners  rounded,  each  to  a  different 
radius,  so  that  fillets  of  different  dimensions  may  be  formed 
with   the  same  tool. 

Small  pieces  can  be  drop  forged  at  the  steam  liammer 
without  changing  the  ordinary  dies,  by  using  dies  as  shown 
In  Fig.  14.  The  impressions  are  sunk  the  same  as  In  regular 
drop  forging  dies.  The  dies  are  kept  in  alignment  by  two 
guide  pins,  and  opened  by  two  spiral  springs  placed  on  the 
guide  pins.  The  dies  are  removed  from  the  hammer  dies  by 
means  of  the  handle  attached  to  the  back  as  shown.  Forg- 
ings  made  in  this  style  of  dies  are  equal  in  every  respect 
to  regular  drop  forgings,  with  the  exception  that  it  requires 
more  time  making  them.  The  steam  hammer  can  be  used  to 
trim  the  forgings  by  using  a  trimming  die  and  punch  as 
shown   in    Figs   l.'i   and    Ifi.     Trimming   dies   of   tlie   style    In 


Fig. 15 


^ 


Fig.  17 
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Fig.  16 

Figs.  15,  16.  and  17.    Trimming  Die  and  Punch,  and  Completed  Work. 

Fig  15,  with  open  end,  should  be  made  heavy  enough  to  pre- 
vent spreading,  or  breaking  through  the  back,  as  they  have 
no  supporting  device  of  the  kind  provided  for  dies  In  the 
trimming  press.  They  also  ought  to  be  deep  enough  to  allow 
of  the  forging  dropping  out  of  the  reach  of  the  punch  when 
it  is  trimmed.  Fig.  16  shows  the  punch,  the  face  of  which 
should  be  concaved  to  fit  the  forging  it  is  intended  to  be 
used  for.  Fig.  17  shows  the  forging  made  in  the  dies  In 
Fig.  14.  The  ends  of  the  shanks  are  left  heavy  so  that  they 
can  be  finished  either  for  eye-bolts  or  hooks.  When  made 
into  hooks  the  shanks  are  left  longer,  finished  in  spring 
swages,  and  bent  on  a  former  made  specially  for  that  pur- 
pose. The  style  of  dies  here  described  can  only  be  used  for 
small  work,  and  only  then  when  the  quantity  is  such  that  it 
will  justify  the  expense  of  making  the  tools. 

The  steam  hammer  can  be  used  ■  as  a  punch  press,  when 
that  machine  is  not  available,  by  using  a  die  and  punch  as 
shown  in   Fig.   18.     The  die  is  made  on  the  same  principle 
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Fig.  18.    Punch  and  Die  for  Punching  Holes  under  the  Steam  Hammer. 

as  spring  swages,  the  top  part  acting  as  a  guide  for  the 
punch.  The  lower  part,  or  die  proper,  should  be  thick  enough 
to  allow  the  scrap  from  the  hole  and  the  punch  dropping 
below  the  level  of  the  guide,  otherwise  the  punch  would  be 
liable  to  be  bent  or  broken.  Punches  need  never  be  longer 
than  the  depth  of  the  die,  and  should  be  tapered  from  the 
face  to  give  them  clearance  when  being  driven  through  the 


stock.  This  style  of  die  and  punch  can  be  used  on  hot  work, 
as  for  removing  the  stock  between  the  Jaws  of  wrenches,  the 
centers  of  eye-bolts  when  being  forged  by  hand,  etc. 

In  shops  where  there  are  no  shears  the  steam  hammer 
can  be  used  for  cutting  off  cold  stock  by  using  tools  as  shown 
in  Figs.  19  and  20.  Only  one  tool  of  each  kind  Is  shown,  but 
the  tool  can,  of  course,  only  be  used  in  pairs,  one  below  and 
one  over  the  stock,  so  that  their  edges  will  just  pass  by  each 


Fig.  19 


Fig.  20 

Figs.  19  and  20.    Tools  used  under  Steam  Hammer  for  Shearing  OfT  Block. 

Other,  the  same  as  the  jaws  of  shears.  Fig.  19  shows  the 
tools  used  for  flat  stock,  while  Fig.  20  shows  the  shape  of 
tools  for  round  stock.  These  tools  are  not  as  handy  as  shears, 
nor  quite  as  safe,  but  are  superior  to  saw  or  chisel  in  cutting 
up  stock  for  forging. 

In  forging  rings  of  rectangular  section  it  is  customary  to 
use  stock  of  about  the  right  dimensions  for  the  section,  bend 
it  to  shape,  and  weld  it.  This  is  all  right  for  small  rings,  or 
large  rings  with  small  section;  but  when  the  size  exceeds  5 
inches  inside  diameter,  and  the  section  ly^  inch  square,  it  is 
advisable  to  make  the  rings  from  the  solid  stock  for  several 
reasons,  principal  of  which  are  the  saving  of  time,  a  more 
uniform  section,  and  a  perfectly  solid  forging  when  the  ring 


Fig.  21.    Steam  Hammer  Fixture  used  when  Forging  Rings. 

is  finished.  This  latter  is  impossible  with  a  welded  ring, 
except  at  cost  and  labor  out  of  all  proportion  with  the  size 
of  the  job.  To  begin  with  the  ends  of  the  stock  must  be 
upset  to  allow  for  waste  in  welding,  and  bent  in  the  form  of 
a  circle,  which  distorts  the  shape  of  the  material;  the  outside 
is  drawn  out  while  the  inside  is  upset  or  compressed.  The 
only  part  of  the  stock  which  retains  its  original  size  is  the 
neutral  line  at  the  center  of  the  bar.  After  the  ring  has  been 
welded,  it  has  to  be  flattened  and  trued  up  all  over  to  get.it 
anything  like  uniform.  Then,  there  are  always  chances  of 
a  poor  weld,  which  makes  the  finished  piece  useless  for  all 
practical  purposes. 

When  rings  are  to  be  made  from  the  solid,  the  first  thing 
to  be  done  is  to  find  the  right  amount  of  stock  to  use,  which 
can  be  done  by  consulting  hand-books,  or  by  figuring  out  the 
cubic  contents  ol  a  solid  piece  having  the  same  diameter 
and  the  same  thickness  as  the  ring  for  which  It  is  in- 
tended, deducting  the  number  of  cubic  inches  equal  to  the 
hole,  and  allowing  enough  extra  material  for  waste  in  forg- 
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ing,  ami  for  nuisliiuR  in  tlie  machine  shop.  Cut  off  a  piece 
(it  round  8(oclv  the  |)iopor  length,  and  upset  it  under  the 
steam  hammer  until  it  is  of  the  same  thickness  as  the  face 
of  the  ring  to  bo  forged.  Punch  a  hole  in  the  center,  and 
"drift"  until  it  is  approximately  of  the  diameter  required  in 
the  finished  ring.  The  lower  die  should  then  he  removed 
from  the  steam  hammer,  and  a  fixture  of  the  style  shown  In 
the  half-tone.  Fig.  21,  keyed  in  its  place.  This  fixture  is 
made  in  the  form  of  a  double  V-block,  the  V's  being  circular 
In  the  bottom,  and  of  an  angle  of  about  120  degrees,  allowing 
the  use  of  different  sizes  of  mandrels  in  drawing  the  rings 
to  the  required  size.  The  ring  or  piece  of  stock  with  the 
hole  punched  through  it  is  then  placed  between  the  V's,  and 
the  mandrel  slipped  through  the  hole  and  turned  by  means 
of  the  handles  clamped  to  the  shank.  In  turning  the  man- 
drel, the  ring  is  turned  with  it,  bringing  a  different  point 
in  line  with  the  top  die  for  each  stroke  of  the  hammer.  This 
is  done  until  the  proper  size  has  been  reached,  using  larger 
mandrels  as  the  hole  increases  in  size.  Rings  up  to  50 
pounds  can  be  made  complete  in  two  heats.  Larger  rings  up 
to  the  full  capacity  of  the  steam  hammer  can  be  made  by 
using  a  larger  fixture  in  the  anvil  block  by  removing  the 
chair  for  the  lower  die.  It  is  advisable  to  use  hollow  man- 
drels for  the  larger  sizes  to  facilitate  their  handling.  Rings 
made  from  the  solid  in  the  manner  here  outlined  can  be  com- 
pleted in  one-third  the  time  required  for  welded  rings.  The 
section  is  uniform  throughout,  and  no  poor  welds  or  over- 
heated spots  show  up  in  the  machining. 

If  the  steam  or  power  hammer  were  used,  as  it  should  be, 
to  do  the  heaviest  and  most  difficult  work,  the  art  of  black- 
smithing  would  be  made  more  attractive,  and  the  manufac- 
turers' profits  would  be  increased. 


THE  GISHOLT  SHOP  BAND. 

The  Gisholt  band  illustrated  here  is  an  outgrowth  of  the 
Gisholt  Club,  a  social  organization  of  the  employes  of  the 
Gisholt  Machine  Co.,  Madison,  Wis.  The  main  object  of  the 
club  is  to  promote  acquaintanceship  and  good  fellowship 
among  the  employes  and  their  families.  A  room  is  provided 
by  the  company  in  which  various  entertainments  are  given 
during  the  year,  and  lecturers  are  employed  from  time  to  time 
to  speak  on  topics  of  general  interest.     An  event  of   impor- 
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Giaholt  Machine  Co.  Band. 

tance  is  an  annual  picnic  held  on  ground  across  Lake  Men- 
dota,  near  Madison.  The  picnic  this  year  took  place  on 
August  8.  In  all  these  entertainments  the  Gisholt  band  is 
in  evidence,  and  its  members  have  acquired  such  proficiency 
that  it  plays  very  good  music.  A  pleasing  feature  of  the  club 
during  the  summer  is  the  open-air  concerts  given  by  the 
band  on  a  piece  of  vacant  property  adjoining  the  Gisholt 
works.  The  club  organization  and  the  band  auxiliary  tend 
to  bind  together  the  employes  to  work  for  the  common  good. 
and  are  in  line  with  all  sound  movements  for  the  promotion 
of  progress  in  coordinating  human  interests  and  manufactur- 
ing methods. 


EINAB  MORIN* 

EXAMPLES  OF  DESIGNS  OF  OPEN  DRILL  JIGS. 

A  typical  example  of  an  open  drill  jig,  very  similar  to 
the  one  developed  and  explained  in  the  September  issue,  is 
shown  in  Fig.  73.  The  work  is  located  against  the  three  locat- 
ing pins  A,  and  held  in  place  against  these  pins  by  the  three 
set-screws  7?.  The  three  straps  C  hold  the  work  securely 
against  the  finished  pad  in  the  bottom  of  the  jig  These 
clamps  are  so  placed  that  when  the  work  has  been  drilled  and 
the    clamp   screws    loosened,    the    clamps    will    swing   around 


Fiff.  73.    Example  of  Open  DriU  Jig.    View  ahowiug  Front  Side. 

a  quarter  of  a  turn,  allowing  the  work  to  be  lifted  directly 
from  the  jig  and  a  new  piece  of  work  inserted,  when  the 
clamps  are  again  turned  around  into  the  clamping  position, 
and  the  screws  tightened.  These  straps  are  integral  parts  of 
the  jig;  at  the  same  time,  they  are  quickly  and  easily  manupu- 
lated,  and  do  not  interfere  with  the  rapid  removal  and  inser- 
tion of  the  work.  The  strength  and  rigidity  of  the  feet  in 
proportion  to  the  jig  should  be  noted,  this  strength  being 
obtained  by  giving  proper  shape  to  the  feet,  without  using 
an  unnecessary  quantity  of  metal. 

The  jig  in  Fig.  73  is  also  designed  to  accommodate  the  com- 
ponent part  of  the  work  when  it  is  being  drilled.  When 
this  is  done,  the  work  is  held  on  the  back  side  of  the  jig, 
shown  in  Fig.  74.  This  side  is  also  provided  with  feet, 
and  has  a  finished  pad  against  which  the  work  is  held.  The 
locating  pins  extend  clear  through  the  central  portion  of  the 
jig  body,  and,  consequently,  will  locate  the  component  part 
of  the  work  in  exactly  the  same  position  as  the  piece  of  work 
being  drilled  on  the  fi-ont  side  of  the  jig.  The  same  clamp- 
ing straps  are  used,  the  screws  being  simply  put  in  from  the 
opposite  side  into  the  same  tapped  holes  as  are  used  when 
clamping  on  the  front  side  of  the  jig.  The  four  holes  D  are 
guide  holes  for  drilling  the  screw  holes  in  the  work,  these 
being  drilled  the  body  size  of  the  bolt  in  one  part,  and  the 
tap  drill  size  in  the  component  part.  The  lining  bushing  in 
the  holes  D  serves  as  a  drill  bushing  for  drilling  the  body 
size  holes.  The  loose  bushing  E,  Fig.  73,  is  used  when  drill- 
ing the  tap  holes  in  the  component  part,  the  inside  diameter 
of  this  bushing  being  the  tap  drill  size,  and  the  outside  diame- 
ter a  good  fit  in  the  lining  bushing.  The  two  holes  jP,  Fig. 
74,  are  provided  with  drill  bushings  and  serve  as  guides  when 
drilling  the  dowel  pin  holes,  which  are  drilled  below  size, 
leaving  about  0.010  inch,  and  are  reamed  out  after  the  two 
component  parts  of  the  work  are  put  together.  The  two 
holes  shown  in  the  middle  of  the  jig  in  Fig.  73,  and  which  are 
provided  with  lining  bushings,  and  also  with  loose  bushing?;, 
as  shown  inserted  in  Fig.  74,  may  be  used  for  drilling  and 
reaming  the  bearing  holes  for  the  shaft  passing  through  the 
work.  In  this  particular  case,  however,  they  are  only  used  tor 
rough-drilling  the  holes,  to  allow  the  boring-bars  to  pass 
through  when  finishing  the  work  by  boring  in  a  special  bor- 
ing jig,  after  the  two  parts  of  the  work  have  been  screwed; 
together. 
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The  large  bushings  shown  beside  the  jig  In  Fig.  73  are  the 
loose  bushings  shown  in  place  in  Fig.  74.  It  will  be  noted 
that  the  b\ishings  are  provided  with  dogs  for  easy  removal, 
as  explain(>(l  in  the  Installment  in  the  May  issue,  and  illus- 
trated in  I'lg.  11.  As  the  central  portion  of  the  jig  body  is 
rather  thin,  it  will  be  noticed  in  Fig.  74  that  the  bosses  for 
the  central  holes  project  outside  of  the  jig  body  in  order  to 
give  a  long  enough  bearing  to  the  bushings.  This,  of  course, 
can  be  done  only  when  such  a  projection  does  not  interfere 
with  the  work.    The  bosses,  in  this  particular  case,  also  serve 


Fig.  74.    Kear  View  of  Drill  Jig  shown  In  Fig.  73. 


wrench  may  be  used  for  tightening  and  unscrewing  all  of 
them.  It  can  also  be  plainly  seen  from  the  half-tones  thai 
there  are  no  unncccHBarlly  finislied  surfaces  on  the  jig,  a 
matter  which  is  highly  Important  In  economical  production 
of  tools. 

Another  example  of  an  open  drill  Jig,  similar  In  design  lu 
the  one  just  described.  Is  shown  In  Fig.  75.  The  work  to  be 
drilled  in  this  jig  is  shown  at  .4  and  B  at  the  right-hand  side 
of  the  Jig.  In  this  case,  the  work  Is  located  from  the  circu- 
lar ends.     The  two  pieces  A  and  B  are  component  parts,  and 


Fig.  75.    Drill  Jig  ueed  for  Drilling  Work  shown  to  the  Right. 


Pig.  7a.    Drill  Jig  shown  in  Fig.  75  with  Work  in  Place. 


Fig.  77.    Rear  View  of  Drill  Jig  ahown  in  Fig.  75,  with  Cover  to 
be  Drilled  in  Place. 


Pig.  78.    DrlU  Jig  for  Parts  of  Friction  Clutches  which  are 
shown  at  the  Right. 

another  purpose.  They  make  the  jig  "fool-proof,"  because 
the  pieces  drilled  on  the  side  of  the  jig  shown  In  Fig.  73 
cannot  be  put  on  the  side  shown  in  Fig.  74,  the  bosses  pre- 
venting the  piece  from  being  placed  in  position  In  the  jig. 

Attention  should  be  called  to  the  simplicity  of  the  design  of 
this  jig.  It  simply  consists  of  a  cast  iron  plate,  with  finished 
seats,  and  feet  projecting  out  tar  enough  to  reach  below  the 
work  when  drilling,  three  dowel  pins,  set-screws  for  bringing 
the  work  up  against  the  dowel  pins,  three  clamps,  and  the 
necessary  bushings.  The  heads  of  all  the  set-screws  and  bolts 
should,  if  possible,  be  made  the  same  size,  so  that  the  same 


Fig.  79.    Drill  Jig  ahown  In  Fig.  78.  with  one  of  the  Pieces 
to  be  Drilled  in  Place. 

when  finished  are  screwed  together.  The  piece  A  is  located 
against  three  dowel  pins,  and  pushed  against  them  by  set- 
screw  C,  and  held  in  position  by  three  clamping  straps,  as 
shown  in  Fig.  76.  In  this  case,  the  straps  are  provided  with 
oblong  slots  as  indicated,  and  when  the  clamp  screws  are 
loosened,  the  clamps  are  simply  pulled  backward,  permitting 
the  insertion  and  removal  of  the  work  without  interference. 
It  would  be  an  improvement  on  this  clamping  arrangement  to 
place  a  stiff  helical  spring  around  the  screws  under  each 
strap,  so  that  the  straps  would  be  prevented  from  falling 
down   to  the  bottom   of  the  jig  when  the  work   is  removed. 
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At    the    same    time    this    would     prevent     the     straps     from 
swiveling  arouiul  the  screws  when  not  clamped. 

In  Fig.  77.  the  part  H  in  Fig.  75  is  shown  clamped  in  posi- 
tion for  drilling,  the  opposite  side  of  the  jig  being  used  for 
this  purpose.  In  jig  design  of  this  liind  it  is  necessary  to 
provide  some  means  so  that  the  parts  A  and  B  will  be  placed 
each  on  the  correct  side  of  the  jig,  or,  as  said  before,  the  jig 
should  be  made  "fool-proof."  In  the  present  case,  the  parts 
cannot  be  exchanged  and  placed  on  the  wrong  side,  because 
the  cover  or  guard  B  could  not  be  held  by  the  three  straps 
in  Fig.  7G.  on  account  of  the  screws  for  the  straps  not  being 
long  enough.     On   the  other  hand,  the   piece  A  could  not  be 
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Fiff.  SO.    Drill  Jig  shown  in  Fig.  78  used  for  Drilling  Friction  Sleeve. 

placed  on  the  side  shown  in  Fig.  77.  because  the  long  bolt  and 
strap  used  for  clamping  on  this  side  would  interfere  with 
the  work. 

It  may  appear  to  be  faulty  design  that  three  straps  are 
used  to  fasten  the  piece  A  in  place,  and  only  one  is  employed 
for  holding  piece  B.  This  difference  in  clamping  arrange- 
ment, however,  is  due  to  thQ  different  number  and  the  differ- 
ent sizes  of  holes  to  be  drilled  in  the  different  pieces.  The 
holes  in  the  piece  A  are  larger  and  the  number  of  'holes  is 
greater,  and  a  heavier  clamping  arrangement  is,  therefore, 
required,  inasmuch  as  the  thrust  on  the  former  Is  correspond- 
ingly greater,  the  multiple  spindle  drill  being  used  for  drill- 
ing the  holes.  If  each  hole  were  drilled  and  reamed  individu- 
ally, the  design  of  the  jig  could  have  been  comparatively 
lighter. 

In  the  design  shown,  the  locating  of  each  piece  individu- 
ally in  any  but  the  right  w-ay  Is  also  taken  care  of.  The 
piece  A.  which  is  shown  in  place  in  the  jig  Fig.  76,  could  not 
be  swung  around  into  another  position,  because  the  strap  and 
screw  at  E  would  interfere.  For  the  same  reason  the  cover 
or  guard  B  could  not  be  located  except  in  the  right  way.  As 
shown  in  Fig.  77,  the  strap  and  screw  would  have  to  be  de- 
tached from  the  jig  in  order  to  get  the  cover  In  place,  if  it 
were  turned  around.  The  locating  pins  for  the  work  pass 
clear  through  the  body  of  the  jig,  and  are  used  for  locating 
both  pieces.  The  pieces  are  located  diagonally  in  the  jig, 
because,  by  doing  so,  it  is  possible  to  make  the  outside 
dimensions  of  the  jig  smaller.  In  this  particular  case  the 
parts  are  located  on  the  machine  to  which  they  belong,  in 
a  diagonal  direction,  so  that  the  additional  advantage  is 
gained  of  being  able  to  use  the  same  dimensions  for  locating 
the  jig  holes  as  are  used  on  the  drawing  for  the  machine  de- 
tails themselves.  This  tends  to  eliminate  mistakes  in  making 
the  jigs  as  well. 

Sometimes,  when  more  or  less  complicated  mechanisms  are 
composed  of  several  parts  fitted  together  and  working  in 
relation  to  each  other,  as,  for  instance,  friction  clutches. 
one  jig  may  be  made  to  serve  for  drilling  all  the  individual 
parts,  by  the  addition  of  a  few  extra  parts  applied  to  the  jig 
when  different  details  of  the  work  are  being  drilled.  In 
Figs.  78,  79,  and  80,  such  a  case  is  illustrated.  The  pieces 
A.  B,  and  C.  in  Fig.  78,  are  component  parts  of  a  friction 
clutch,  and  the  jig  in  which  these  parts  are  being  drilled,  is 
shown  in  the  same  figure,  to  the  left.  Suppose  now  that  we 
wish  to  drill  the  friction  expansion  ring  A.  The  jig  is 
bored  out  to  fit  the  ring  befo're  it  is  split,  and  when  it  is  only 


rough-turned,  leaving  a  certain  number  of  thousandths  of  an 
inch  for  finishing.  The  piece  is  located,  as  shown  in  Fig.  79, 
against  the  steel  block  D  entering  into  the  groove  in  the 
ring,  and  is  then  held  by  three  hook-bolts,  which  simply 
are  swung  around  when  the  ring  is  inserted  or  removed. 
The  hook-bolts  are  tightened  by  nuts  on  the  back  side  of  the 
jig.  Three  holes  marked  !•:  in  Fig.  79,  are  drilled  simultane- 
ously in  the  multiple  spindle  drill,  and  the  fourth  hole  F 
(see  P'ig.  78),  is  drilled  by  turning  the  jig  on  the  side.  The 
steel  block  D,  Fig.  79,  is  hardened,  and  has  a  hole  to  guide 
the  drill  when  passing  through  into  the  other  side  of  the  slot 
in  the  ring.  The  block  is  held  in  place  by  two  screws  and 
two  dowel  pins. 

AVhen  drilling  the  holes  in  the  lugs  in  the  friction  sleeve  B, 
Fig.  78,  the  block  D  and  the  hook-bolts  are  removed.  It  may 
be  mentioned  here,  although  it  is  a  small  matter,  that,  these 
parts  should  be  tied  together  when  removed,  and  there  should 
be  a  specified  place  where  all  the  parts  belonging  to  a  par- 
ticular jig  should  be  kept  when  not  in  use.  The  friction 
sleeve  B  fits  over  the  collar  O,  Fig.  80.  This  collar  is  an 
extra  piece,  belonging  to  the  jig,  and  used  only  when  drilling 
the  friction  sleeve;  it  should  be  marked  with  instructions  for 
what  purpose  it  is  used.  The  collar  O  fits  over  the  projecting 
finished  part  H  in  the  center  of  the  jig,  and  is  located  in  its 
right  position  by  the  keyways  shown.  The  keyway  in  the 
friction  sleeve  B.  which  must  .be  cut  before  the  piece  can  be 
drilled,  and  placed  in  the  right  relation  to  the  projecting 
lugs,  locates  the  sleeve  on  the  collar  G,  which  is  provided 
with  a  corresponding  keyway.  A  flange  on  the  collar  G,  as 
shown  more  plainly  at  L  in  Fig.  80,  locates  the  friction  sleeve 
at  the  right  distance  from  the  bottom  of  the  jig,  so  that  the 
boles  will  have  a  proper  location  sidew-ays.  Two  collars,  G 
and  L.  are  used  for  the  same  piece  B,  this  being  necessary 
because  the  holes  M  and  M  in  the  projecting  lugs  shown  in 
P"'ig.  78  are  placed  in  the  same  relation  to  the  sides  of  the 
friction  sleeve.  The  collars  are  marked  to  avoid  mistakes, 
and  corresponding  marks  on  the  jig  provided  so  as  to  assure 
proper  location.  The  friction  sleeve  is  clamped  in  place  by  a 
strap  which  in  this  case  does  not  form  an  integral  part  of 
the  jig.  This  arrangement,  however,  is  cheaper  than  it  would 
have  been  to  carry  up  two  small  projections  on  two  sides  of 
the  jig,  and  employ  a  swinging  leaf  and  an  eye-bolt,  or  some 


Fig.  81.    DHU  Jig  for  Holes  in  Rim  of  Hand-wheel. 

arrangement  of  this  kind.  Besides,  the  strap  is  rather  large, 
and  could  not  easily  get  lost.  The  jig  necessarily  has  a  num- 
ber of  loose  parts,  on  account  of  being  designed  to  accomodate 
different  details   of  the   friction   clutch. 

The  friction  disks  C.  in  Fig.  78,  when  drilled,  fit  directly 
over  the  projecting  finished  part  H  of  the  jig,  and  are  located 
on  this  projection  by  a  square  key.  The  work  is  brought  up 
against  the  bottom  of  the  jig  and  held  in  this  position  by 
the  same  strap  as  is  used  in  Fig.  80  for  holding  the  friction 
sleeve.  The  bushings  of  different  sizes,  shown  in  Fig.  80, 
are  used  for  drilling  the  different  sized  holes  in  the  different 
parts. 

In  all  the  various  types  of  drill  jigs  described  above,  the 
thrust   of   the   cutting   tools   are   taken   by   the   clamping   ar- 
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rangement.  In  many  caBes,  however,  no  actual  clamping  ar- 
rangements are  used,  but  the  work  Itself  takes  the  thrust 
of  the  cutting  tools,  and  one  depends  entirely  upon  the  lo- 
cating means  to  hold  the  piece  or  jig  in  the  right  position 
when  perlorming  the  drilling  operation.  It  may  be  well  to 
add  that  large  bushings  ought  to  be  marked  with  the  size 
and  kind  of  cutting  tool  for  which  tliey  are  intended;  and  the 
corresponding  place  in  the  jig  body  where  they  are  to  be  used 
should  be  marked  so  that  the  right  bushing  can  easily  be 
placed    in   the  right  position. 


Fig.  82.    MisceUaneous  Examples  of  Open  DriU  Ji£rs. 

A  few  more  examples  of  open  drill  jig  designs  of  various 
types  may  prove  instructive.  In  Fig  81  are  shown  two  views 
of  a  jig  for  drilling  two  holes  through  the  rim  of  a  hand- 
wheel.  To  the  left  is  shown  the  jig  itself  and  to  the  right  the 
jig  with  the  hand-wheel  mounted  in  place,  ready  for  drilling. 
As  shown,  the  hand-wheel  is  located  on  a  stud  through  its 
bore,  and  clamped  to  the  jig  by  passing  a  bolt  through  the 
stud,  this  bolt  being  provided  with  a  split  washer  on  the 
end.  The  split  washer  perbiits  the  easy  removal  of  the 
hand-wheel  when  drilled,  and  the  putting  In  place  of  another 
hand-wheel  without  loss  of  time.  The  hand-wheel  is  located 
by  two  set-screws  B  passing  through  two  lugs  projecting  on 
each  side  of  a  spoke  in  the  hand-wheel,  the  set-screws  B 
holding  the  hand-wheel  in  position  while  being  drilled  by 
clamping  against  the  sides  of  the  spoke.  The  jig  is  fastened 
on  the  edge  of  the  drill  press  table,  in  a  manner  similar  to 
that  indicated  in  the  half-tone,  so  that  the  table  does  not 
interfere  with  the  wheel.  The  vertical  hole,  with  the  drill 
guided  by  bushing  G,  is  now  drilled  In  all  the  hand-wheels, 
this  hole  being  drilled  into  a  lug  in  the  spoke  held  by  the  two 
set-screws  B.  When  this  hole  is  drilled,  the  jig  is  moved  over 
to  a  horizontal  drilling  machine,  and  the  hole  D  is  drilled  in 
all  the  hand-wheels,  clamping  the  jig  to  the  table  of  the  ma- 
chine in  a  similar  manner  as  on  the  drill  press. 

In  Pig.  82,  at  A,  an  open  drill  jig  of  a  type  similar  to  those 
shown  in  Figs.  73  and  75,  is  shown.  This  jig,  however,  is 
provided  with  a  V-block  locating  arrangement.  An  objection- 
able feature  of  this  jig  is  that  the  one  clamping  strap  is 
placed  in  the  center  of  the  piece  to  be  drilled.  Should  this 
piece  be  slender,  it  may  cause  it  to  bend,  as  there  is  no 
bearing  surface  under  the  work  at  the  place  where  the  clamp 
is  located,  for  taking  the  thrust  of  the  clamping  pressure. 

At  B  and  C  in  the  same  engraving  are  shown  the  front  and 
back  view  of  a  drill  jig,  where  the  front  side  B  is  used  for 
drilling  a  small  piece  located  and  held  in  the  jig  as 
usual;   and  the  back  side  C,  which  is  not  provided  with  feet. 


is  located  and  applied  directly  on  the  work  itself  In  the  place 
where  the  loose  piece  Is  to  be  fastened,  the  work  In  this 
case  being  so  large  that  it  supports  the  jig.  instead  of  the  Jig 
supporting  the  work. 

At  D  in  the  same  engraving  is  shown  a  Jig  for  locating 
work  by  means  of  a  tongue  A'.  This  tongue  fits  Into  a  corre- 
sponding slot  in  the  work.  This  tneans  for  locating  the  work 
was  referred  to  more  completely  in  connection  with  locating 
devices.  Finally,  at  F,  Is  shown  a  jig  where  the  work  Is  lo- 
cated by  a  slot  G  In  the  jig  body,  into  which  a  corresponding 
tongue  In  the  work  fits. 

It  has  not  been  possible  to  show  actual  designs  of  more  than 
a  few  types  of  open  drill  jigs,  the  design,  of  course,  varying 
according  to  the  work  to  be  drilled.  The  examples  shown, 
however,  will  Indicate  the  most  common  constructions,  and 
exhibit  plainly  the  application  of  the  general  principles  laid 
down    for    jig    design    in    the    previous    Installments    of    this 

series. 

*     •     • 

AUTOMATIC  PROFILING  MACHINE. 
The  accompanying  half-tones  illustrate  a  profiling  machine 
of  the  horizontal  type,  which,  while  on  the  one  hand  being 
provided  with  a  guiding  pin  resting  on  a  former,  as  in  ordi- 
nary profiling  machines,  also  combines  this  guiding  arrange- 
ment with  the  feature  of  having  a  positive  rotary  as  well  as 
linear  movement  of  .the  work-carrying  slide.  This  permits 
work  of  any  shape  being  profiled,  either  circular  or  nearly 
circular,  or  such  having  a  long,  narrow  oblong  outline.  In  the 
latter  case,  if  the  machine  were  not  provided  with  a  combina- 
tion movement  of  the  kind  referred  to,  it  would  require  that 
the  cutter  head  would  rise  and  fall  through  a  considerable 
distance.    With  this  combination  movement,  however,  supnle- 


Fig.  1.     Automatic  Profiling  Machine  buUt  by  Messrs.  J.  Parkinson 
&,  Son,  Shipley,  England. 

menting  the  movement  caused  by  the  guide  pin  on  the  former, 
any  shape  can  be  profiled  with  but  a  very  slight  movement  of 
the  cutter  head. 

The  machine  is  built  by  Messrs.  J.  Parkinson  &  Son,  Ship- 
ley, England,  and  w-as  originally  designed  for  milling  the  out- 
line of  bicycle  cranks  and  the  connecting-rods  for  small  com- 
bustion engines.  In  the  accompanying  half-tone.  Fig.  4,  a 
bicycle  crank  is  shown  fastened  to  the  work-carrying  slide. 
The  main  features  of  the  machine  may  be  stated  in  a  summary 
manner  as  follows:  The  rate  of  feed  is  the  same  on  both  the 
rotary  and  linear  movements,   so   that  the  rate  of  output  is 
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governed  only  by  the  strength  of  the  cutter  and  the  quality 
•of  finish  required.  It  profiles  automatically  right  around  the 
article  to  be  machined  cither  once  or  as  many  times  as  de- 
Fired;  It  required,  the  machine  can  be  set  to  trip  automatically 
on  the  conclusion  of  a  portion  of  a  revolution.  The  alteration 
for  different  lengths  of  linear  motion  In  proportion  to  rotary 
motion   is  made  simply  by   replacing  a  single  pin,  while  the 


The  work  head  is  driven  from  a  cone  pulley  on  the  baclc  of 
the  machine,  which  can  be  connected  to  or  disconnected  from 
the  driving  mechanism  of  the  head  by  a  clutch.  There  are 
two  worm-wheels  in  the  head,  one  at  the  front  and  one  at  the 
back.  These  two  worm-wheels  are  driven  at  exactly  the  same 
speed,  but  the  front  worm-wheel  is  only  driven  intermittently. 
The  front  worm-wheel  carries  the  .guides  in  which  works  the 
slide  for  the  linear  motion,  as  shown  in  the  lialf-tones.  Figs. 
3  and  4.  In  this  slide  are  fixed  two  compound  racks  placed 
face  to  face.  The  racks  are  made  compound  in  order  to  be 
able  to  compensate  for  wear  and  eliminate  back-lash.  Be- 
tween the  two  racks  a  pinion  is  placed  which  is  driven  direct- 
ly through  a  shaft  from  the  back  worm-wheel.  The  pinion 
is  so  placed  that  when  in  mesh  with  one  rack  it  just  clears 
the  other,  as  plainly  shown  in  Fig.  3.  This  arrangement,  of 
course,  throws  the  axis  of  the  two  worm-wheels  eccentric 
with  each  other  to  an  extent  equal  to  the  addendum  of  the 
rack  teeth.  In  order  to  understand  the  action  of  the  machine 
it  should  first  be  kept  in  mind  that  the  back  worm-wheel  and 
therefore  the  pinion  meshing  with  the  rack,  are  always  revolv- 
ing at  a  constant  speed. 

Now,  suppose  that  the  front  worm-wheel  is  stationary.  The 
small  pinion  which  rotates  with  the  back  worm-wheel  will 
drive  the  rack  with  which  it  is  in  mesh.  When  the  slide  thus 
driven  reaches  the  desired  position  in  its  travel,  the  screw 
at  the  end  of  the  slide  comes  In  contact  with  a  lever  by  means 
of  which  the  front  worm-wheel  is  engaged  and  commences  to 
rotate.  This  is  done  either  by  allowing  a  friction  gear  to 
start  driving  the  worm  or  by  allowing  a  positive  clutch  to 
come   into   action.     Both   worm-wheels   are   now   revolving   in 


Fig.  2.     Rear  View  of  the  Automatic  Profiling  Machine. 

turning  of  a  tumbler  lever  converts  the  action  of  the  machine 
to  a  purely  rotary  one.  There  is  but  one  trip  movement  for 
the  double  change  from  rotary  to  linear  motion  and  back  from 
linear  to  rotary  motion. 

The  general  appearance  of  the  machine  is  shown  in  Figs.  1 
and  2,  the  former  showing  a  front  view  and  the  latter  a  back 
view  of  the  machine.  It  is  driven  by  a  single  belt  from  the 
■counter-shaft,  both  the  cutter  spindle  and  the  work-holding 
Tiead  receiving  its  motion  from  this  pulley.     The   spindle  is 


/fAlU/f/£fftylf.y 


Fig.  3.    View  of  the  Worlc  Head  showing  the  Slide  for  Linear  Motion. 

carried  by  a  swlveling  bracket  as  shown,  and  driven  by  a  pair 
of  spiral  gears.  The  cutter  can  be  lifted  clear  of  the  work  by 
means  of  a  hand  lever  indicated  at  the  front  of  the  machine. 
The  former-pin  or  runner  is  carried  by  the  same  bracket  as 
the  cutter  spindle,  and  the  latter's  path  is  made  to  conform 
to  the  path  of  the  former-pin  by  means  of  a  pantograph  link 
thereby  transferring  the  shape  of  the  former  geometrically  to 
the  work  to  be  machined. 


Fig.  4.    Bicycle  Cranit  fastened  to  the  Work-carrying  Slide. 

unison,  and  therefore  the  linear  movement  of  the  racks  and 
the  slide  ceases;  but  inasmuch  as  the  axis  of  the  front  worm- 
wheel  is  eccentric  with  that  of  the  pinion,  the  rack  that  was 
In  mesh  with  the  pinion  Is  gradually  withdrawn,  and  the  other 
racK  is  brought  in  mesh  until  at  the  end  of  half  a  revolution 
the  pinion  is  in  full  mesh  with  the  second  rack  and  the  front 
worm-wheel  is  brought  to  a  stand-still  automatically  on  ac- 
count of  releasing  the  pressure  on  the  lever  by  the  screw  in 
the  end  of  the  slide. 

Immediately  when  the  front  worm-wheel  ceases  to  rotate, 
the  slide  is  once  more  driven  in  a  linear  direction  by  the  pin- 
ion, but  the  motion  of  the  slide  is  in  the  opposite  direction  In 
relation  to  its  guides  on  the  worm-wheel.  This  cycle  can  be 
repeated  any  number  of  times.  When  a  different  length  of 
linear  motion  is  required  a  longer  or  shorter  screw  is  placed 
in  the  end  of  the  slide  to  act  on  the  stop.  When  a  purely 
rotary  movement  is  required  the  stop  Is  permanently  removed 
from  the  front  worm-wheel. 

»     *     * 

A  creosoted  wood  conduit  was  recently  removed  from  Sixth 
Avenue,  New  York  City,  and  was  found  to  be  in  excellent 
condition  after  21  years'  use.  This  conduit,  which  is  the 
product  of  the  Wyckoff  Creosoting  Co.,  was  placed  in  1887, 
and  had  to  be  removed  this  year  in  the  excavation  for  the 
Hudson  River  Tunnels.  It  is  in  as  good  shape  as  when  laid, 
and  is  being  stored  for  possible  future  use. 
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ITEMS  OF  MECHANICAL  INTEREST. 


A  WKENCH  FOK  WING  NUTS. 
Most  of  U8  have  had  to  tighten  up  wing  nuts  by  hand, 
which,  of  course,  is  wliat  they  are  Intended  for,  but  some- 
times it  Is  convenient  to  be  able  to  apply  some  tool  for  the 
tightening  up  of  tliose  nuts.  For  such  a  purpose  the  simple 
little    tool    illustrated    in    the    accompanying    line    engraving. 


cracking  iliiring  the  drying  proceaseB  are  largely  eliminated. 
The  same  advantages  In  this  respect  as  are  manifest  In 
inserted  teeth  milling  cutters  would  be  gained  In  this  •Inserted 
teeth"  emery  wheel. 


A  Wrench  for  Tightening  Wing  Nuts. 

taken  from  the  Horseless  Age.  will  be  found  convenient.  The 
•wrench  is  made  of  flat  stock  about  3/16  inch  thick.  Tlie 
handle  .1  is  made  in  various  sizes,  according  to  the  size  of 
the  wing  nut,  five  times  the  distance  across  the  wings  of  the 
n\it  being  the  usual  practice.  Two  slots  B  are  cut  at  right 
angles  to  each  other  in  the  circular  part  of  the  wrench,  as 
shown.  At  their  intersection  the  central  opening  is  enlarged, 
so  as  to  permit  the  screw  on  which  the  wing  nut  turns  to  enter. 


INTERESTING  TYPE  OP  EMERY  WHEEL. 
The  accompanying  illustration,  reproduced  from  The 
Mechanical  Engineer.  .Tuly  17,  190S,  shows  a  type  of  emery 
wheel  which  is  claimed  to  be  a  decided  improvement  on  the 
ordinary  type  of  cup  wheel  made  in  a  continuous  ring.  The 
advantages  depend,  it  is  claimed,  on  the  fact  that  the  spaces 
between  the  teeth,  or  blocks,  of  the  emery  wheel  permit  the 
air  to  freely  play  around  them,  thereby  keeping  them  cool, 
and  giving  the  dust  created  by  the  grinding  an  opportunity 
to  more  easily  escape.    The  teeth  are,  in  reality,  loose  sections 


New  Type  of  Emery  "Wheel  which,  it  is  claimed,  is  Superior 
to  the  Ordinary  Cup  Wheel. 

or  segments,  held  in  a  special  chuck.  Each  segment  is  secured 
thoroughly  by  a  set-screw  which  is  tapped  through  the  enclos- 
ing casing,  the  screws  acting  on  special  clamping  plates, 
forcing  the  segraents  down  into  the  opening  provided  for 
them,  thereby  wedging  them  in  place.  This  type  of  emery 
wheel  has  been  patented  by  Messrs.  Luke  &  Spenser,  Ltd., 
Eroadheath,  England. 

It  is  difficult  to  say,  off-hand,  to  what  extent  a  wheel  made 
up  in  this  manner  will  prove  practical.  It  seems  that  there 
are  some  very  strong  points  in  its  favor.  While  it  may  seem 
at  first  sight  as  if  a  wheel  of  this  type  would  be  more  expen- 
sive to  make  than  the  ordinary  cup  wheel,  that  factor  is 
likely  to  be  offset  by  the  fact  that  the  "teeth"  of  the  wheel 
shown  are  very  simple  parts  to  make,  and  the  great  loss 
incidental  to  emery-wheel  manufacture  due  to  breakage  and 


THE  BERLIN  SUSPENDED  RAILWAY. 
The  transportation  problem  within  the  city  llmiu  has  lately 
(ommanded  a  great  deal  of  attention  in  Berlin,  Germany,  on 
account  of  the  rapid  extension  of  the  city.  The  city  Is  already 
provided  with  subway  and  elevated  railroads,  running  from 
east  to  west,  but  has  not  adequate  rapid  transit  facilities 
from  north  to  south.  It  has  been  concluded  that  the  expendi- 
ture incident  to  a  subway  would  not  be  warranted  by  the 
trafBc,  and  It  was  necessary  to  decide  upon  some  kind  of  au 
elevated  structure.  It  was  considered,  however,  that  the  ordi- 
nary elevated  railroad  structure,  as  found  in  American  cities, 
shut  out  too  much  light  from  the  street  below,  and  the  type 
of  suspended  railroad,  as  indicated  by  the  accompanying  line- 
engraving,  is  projected.  The  dotted  lines  indicate  one-half  of 
the  steel  structure,  which  consists  simply  of  a  single  column, 
or  pedestal,  in  the  center  of  the  street,  being  provided  at  the 
top  with  the  necessary  structure  for  carrying  one  rail  on  each 
side.     As  shown  in  the  illustration,  but  one  rail  is  necessary 


Machinery.X.  T.  [ 
End  Elevation  of  Car  resting  upon  the  Single  Rail  upon  which  It  Travels. 

for  the  traffic  in  each  direction,  the  car  being  suspended  be- 
low the  rail  by  substantial  hangers,  and  the  center  of  gravity 
of  the  car  being  exactly  below  the  center  of  the  rail.  In 
curves,  the  car  will  swing  inward  or  outward,  according  to  the 
direction  of  curvature,  and  the  unpleasant  sensation  to  pas- 
sengers commonly  experienced  on  curves  is  avoided.  The  sys- 
tem permits  not  only  much  sharper  curves  than  are  per- 
missible in  ordinary  railroad  construction  to  be  used,  but 
there  is  less  need  of  slower  speed  around  the  curves,  the 
average  speed  being  twenty  miles  an  hour.  In  order  to  make 
the  objection  to  the  elevated  structure  as  slight  as  possible,  an 
ornamental  design  has  been  adopted,  and  the  rails  are  located 
34  feet  above  the  level  of  the  street. 

*  *  * 
It  is  announced  in  Figaro  that  work  has  begun  on  the  con- 
struction of  a  central  station  of  wireless  telegraphy  in  Paris 
to  be  used  in  connection  with  the  Eiffel  tower.  The  station 
itself,  which  will  be  provided  with  receiving  and  transmitting 
apparatus  of  exceptional  power,  is  placed  under  ground,  and 
is  joined  by  wires  with  the  extreme  top  of  the  tower.  It  is 
claimed  that  there  are  good  reasons  for  believing  that  with 
a  similar  station  erected  in  New  York,  direct  communication 
between  New  York  and  Paris  would  be  possible.  Lee  DeForest 
has  announced  that  such  a  station  will  be  established  in  the 
tower  of  the  Metropolitan  Life  building  and  that  he  hopes  to 
establish  telephonic  as  well  as  telegraphic  communication 
across  the  Atlantic. 
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MACHINERY  Is  published  In  four  editions.  The  practical  work  of  the  shop 
is  thoroug-hly  covered  in  the  Shop  Edition— $1.00  a  year,  comprising  more  then 
430  reading  pages  and  36  Shop  Operation  Sheets,  containing  step-by-step  illus- 
trated directions  for  performing  36  different  shop  operations.  The  Engineering 
Edition — $2. CO  a  year,  coated  paper  $2. 50— contains  all  the  matter  in  the  Shop 
Edition,  Including  Shop  Operation  Sheets,  and  about  250  pages  a  year  of  ad- 
ditional matter,  which  Includes  a  review  of  mechanical  literature,  and  forty- 
eight  6x9  data  sheets  filled  with  condensed  data  on  machine  design,  engin- 
eering practice  and  shop  w^ork.  The  Foreign  Edition,  $3.00  a  year,  comprises 
the  same  matter  as  the  Engineering.  RAILWAY  MACHINERY,  $2. GO  a  year,  is  a 
special  edition,  Including  a  variety  of  matter  for  railway  shop  work— same  size 
as  Engineering  and  same  nunaber  of  data  sheets. 

COOPERATIVE  INDUSTRIAL  EDUCATION. 

The  cooperative  educational  plan  instituted  in  Cincinnati 
by  which  students  in  the  Cincinnati  University  are  enabled 
to  obtain  practical  knowledge  of  machine  construction  and 
mechanical  work  in  the  Cincinnati  shops  has  attracted  much 
favorable  attention.  Analogous  to  this  plan  is  a  new  move- 
ment in  industrial  education  just  put  into  effect  in  Fitchburg, 
Mass.  This,  we  believe,  is  one  of  the  most  practical  plans 
of  industrial  education  ever  formulated,  and  an  account  of  it 
will  be  found  on  another  page  of  this  issue.  Briefly,  the 
plan  is  to  educate  young  men  in  the  machine-shop  art  and  in 
the  high  school,  simultaneously.  The  students  taking  the 
cooperative  course  are  arranged  in  pairs,  one  student  spending 
one  week  in  the  high  school  while  his  partner  works  in  the 
shop.  The  next  week  the  position  is  reversed,  and  so  on.  The 
lads  taken  into  this  course  must  have  previously  spent  one  year 
in  high  school,  and  they  are  required  to  take  a  three-year 
apprenticeship  course  in  mechanical  work,  so  that  a  four- 
year  high  school  course  and  the  machine  shop  apprenticeship 
are  finished  the  same  year. 

The  general  result  of  such  an  educational  system  should 
be  highly  satisfactory,  both  as  regards  the  manufacturers 
and  the  boys.  It  is  common  experience  that  the  most  ac- 
tive mental  state  exists  with  a  moderate  degree  of  physical 
exercise,  so  that  students  attending  high  school  one  week 
and  working  in  the  shop  the  next  should  be  in  the  fittest  con- 
dition for  acquiring  the  elements  of  a  trade  and  appreciating 
the  value  of  an  academic  education.  The  condition  of  such  a 
boy  upon  graduation  is  advantageous.  He  is  not  necessarily 
committed  to  being  a  machinist  all  his  life,  but  is  as  free  to  en- 
ter any  other  vocation  as  are  his  mates  who  have  only  the  ad- 
vantage of  an  academic  education.  The  fact  that  he  is  the  mas- 
ter of  a  trade  will  be  a  very  valuable  help  to  him,  however, 
even  if  his  ambition  lies  in  the  direction  of  higher  education 
and  a  profession.  A  poor  boy  can  earn  his  way  in  a  more  dig- 
nified and  agreeable  manner  than  the  majority  of  poor  stu- 
dents, who  generally  have  to  resort  to  all  sorts  of  menial 
occupations  to  get  along.  It  the  cooperative  student  chooses 
to  become  a  machinist,  his  general  education  and  special  me- 
chanical instruction  should  fit  him  to  fill,  ultimately,  the  high- 
est positions  in  the  manufacturing  world. 


UNLAWFUL  USES  OF  PATENTED  MACHINES, 
.An  Interesting  point  in  patent  law  was  recently  passed  on 
by  the  Circuit  Court  of  the  United  States  in  the  Eastern  Dis- 
trict of  Pennsylvania,  in  a  suit  to  enjoin  the  further  use  of 
patented  machines  that  had  been  sold  for  scrap.  The  court 
enjoined  the  use  by  a  manufacturing  concern  of  two  crank- 
shaft lathes  sold  by  the  complainant  company  to  a  junk  man. 
The  machines,  which  were  nearly  complete  in  all  essential 
details,  were  bought,  repaired,  and  put  in  use  by  a  competitor. 
The  judge  of  the  circuit  court  in  granting  the  injunction  re- 
straining the  use  of  the  machines  by  the  defendant  company, 
held  that  while  the  purchaser  of  a  patented  article  from  one 
who  is  authorized  to  sell,  becomes  possessor  of  an  absolute 
property  right  in  it  (Keeler  vs.  Standard  Folding  Bed  Co., 
157  U.  S.  689)  which  he  is  capable  of  also  transmitting  to 
others,  in  this  case  the  right  of  use  did  not  follow  the  sale, 
inasmuch  as  the  complainant  company  sold  the  machine  as 
scrap.  "A  sale  as  scrap  was  a  sale  not  to  use,  but  to  destroy; 
and  cannot  be  wrested  into  a  sale  of  the  patented  machines 
because  the  different  parts  could  be  picked  up  and  put  together 
again.  (Wortendyke  vs.  White,  2  Ban.  &  Ard.  25;  Cotton  Tie 
Co.  vs.  Simmons.  106  U.  S.  89)."  It  was  also  alleged  by  the 
complainant  company  that  the  machines  were  fraudulently 
disposed  of  by  a  foreman  who  now  is  an  officer  of  the  defen- 
dant company. 

The  principal  enunciated  in  the  judge's  decision  is  impor- 
tant to  users  of  second-hand  patented  machinery  and  appa- 
ratus of  whatever  description,  especially  if  the  route  by  which 
they  came  into  the  users  factory  is  obscure.  It  seems  doubt- 
ful that  the  decision  is  entirely  sound,  as  such  a  ruling  might 
easily  be  made  to  impose  unwarranted  hardship  on  innocent 
purchasers.  If  there  were  no  other  remedy  for  the  unlawful 
use  of  discarded  patented  machines,  there  would  be  good 
reason  for  the  injunction,  but  any  concern  about  to  dispose 
of  machinery  for  scrap  can  separate  the  parts  and  break  them 
up  so  that  reconstruction  is  impossible.  The  sale  of  a  machine 
in  workable  or  nearly  workable  condition,  and  without  de- 
stroying the  possibility  of  use,  appears  to  us  to  carry  with  it 
an  implied  right  to  make  further  use  thereof  for  its  original 
purpose.  The  decision  referred  to,  if  sustained,  might  have 
unexpected  results.  For  example,  it  might  cause  serious  inter- 
ference with  the  sale  of  second-hand  patented  steam  boilers, 
if  the  manufacturers  were  disposed  to  place  an  embargo  on 
their  further  use.  Steam  boilers  are  commonly  disposed  of 
by  power  companies  and  others  to  junk  dealers,  when  they 
have  outlived  their  usefulness  for  high-pressure  work.  The 
junk  men  sometimes  sell  them  to  persons  who  want  low-press- 
ure boilers  for  steam  heating  and  other  work  not  so  severe 
as  power  generation,  and  it  seems  unreasonable  that  such  a 
boiler,  sold  without  breaking  up,  should  not  be  used  by  the 
purchaser  for  the  designed  purpose.  The  fact  that  it  was  sold 
to  the  junk  dealer  ostensibly  as  scrap  should  not  entail  the 
destruction  of  the  boiler  unless  a  specific  agreement  was  made 
to  that  effect.  The  second-hand  value  of  a  boiler  having  a 
possible  further  use  is  greater,  of  course,  than  if  it  were  sold 
to  be  converted  into  scrap;  but  if  the  fact  that  the  construction 
happens  to  include  some  patented  feature  can  be  used  to 
prevent  further  use  beyond  the  original  buyer,  an  injustice 
would  undoubtedly  be  worked  on  unsuspecting  purchasers. 

The  case  in  point  is  considerably  complicated  by  the  alle- 
gation that  an  employe  of  the  complainant  company  disposed 
of  the  machines  fraudulently,  having  sold  them  among  other 
scrap  when  the  officials  of  the  company  had  no  intention  of 
disposing  of  the  machines,  which  it  is  alleged  had  simply  been 
removed  from  the  machine-shop  while  awaiting  repairs  and 
further  use.  It  is  not  clear  from  the  text  of  the  decision 
whether  the  judge  took  particular  cognizance  of  this  fact  in 
granting  the  injunction,  or  whether  he  based  his  opinion 
entirely  on  the  fact  that  the  machines  were  sold  for  scrap  and 
that  such  sale  did  not  carry  with  it  the  right  of  use  for  their 
original  purpose.  A  fraudulent  sale,  of  course,  would  not 
carry  with  it  the  right  of  use  of  a  patented  article,  or  any 
other  right  or  title;  but  as  the  complainant  company  was 
unable  to  establish  a  fraudulent  sale,  it  appears  that  the 
court's  decision  was  based  simply  on  the  assumption  that  a 
sale  for  scrap  is  not  a  sale  for  use,  and  that  the  user  may 
be  enjoined  from  such  use. 
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PRESERVING  RECORDS. 

Some  tiiiK'  ago  we  published  an  editorial  ou  "Keeping 
Tilings  Seven  Years,"  In  which  was  questioned  the  advisa- 
bility of  storing  away  for  future  use  odds  and  ends  left  around 
the  shop.  There  are  two  departments  in  tlie  shop,  however, 
where  almost  everything  pertaining  to  the  work  should  be 
kept,  even  wlien  it  apparently  lias  passed  its  time  of  use- 
fulness. Tlii'se  departments  are  the  general  odiie  and  the 
drafting-room.  IJttle  need  be  said  about  preserving  the 
records  in  the  office.  Those  pertaining  to  the  mercantile  end 
of  the  business  are,  of  course,  carefully  preserved;  but  in 
the  drafting-room,  the  practice  is  not  always  well  defined. 
Regular  drawings,  it  is  true,  are  filed  away,  but  a  con- 
siderable part  of  the  w-ork  in  the  average  drafting-i'oom  con- 
sists in  making  small  sketches,  often  in  a  hurry,  for  some 
special  work  in  the  shop.  Often  these  are  made  simply  in 
pencil  and  are  not  traced  or  blue-printed,  the  sketch  itself 
being  sent  out  in  the  shop,  so  that  no  record  is  left  in  the 
drafting-room.  Sometimes  the  sketch  Is  lost  In  the  shop, 
the  work  perhaps  being  half  completed,  and  under  such  cir- 
cumstances it  is  much  more  difficult  to  make"  another  draw- 
ing that  will  conform  to  the  worlc  partly  done,  than  it  was 
to  make  the  original  lay-out.  The  saving  of  time  incident 
to  this  method  of  sending  sketches  and  drawings  into  the 
shop  is  usually  so  small  that  it  does  not  seem  wortli  while 
to  invite  all  the  trouble  that  often  comes  from  it;  and  for 
this  reason  a  record  of  everything  in  the  shape  of  a  drawing, 
sketch,  order  or  specification  which  goes  into  the  shop  from 
the  drafting-room,  should  always  be  kept  in  some  form  so  as 
to  preserve  a  permanent  record.  While  it  may  require  a  few 
more  hours'  worlv,  at  times,  to  systematically  adhere  to  this 
policy,  in  the  long  run  it  will  save  a  great  deal  of  trouble  and 
expense.  Of  course,  we  know  that  in  hundreds  of  drafting- 
rooms  such  a  system  is  already  in  force,  but  we  also  know 
that  in  a  great  many  the  haphazard  methods  referred  to  are 
practiced. 

The  faculty  of  memory,  while  one  of  the  most  wonderful 
qualities  of  the  human  mind,  is  at  the  same  time  one  of  the 
most  uncertain,  and  it  often  fails  at  the  very  time  when  its 
accurate  working  is  of  the  greatest  importance.  For  this  rea- 
son anything  icorth  rememhering  is  icorth  placing  on  record. 
The  drafting-room  may  seem  to  be  overcrowded  with  the  card 
indexes,  files  or  cabinets  necessary  to  a  scrupulous  adherence 
to  this  principle;  but  there  will  be  less  time  wasted  searching 
for  things  mislaid  or  destroyed.     Time  is  money. 


GUESSWORK  IN  MACHINE  TOOL  DESIGN. 

Machine  tool  designers  and  men  engaged  primarily  in  the 
construction  of  small  machinery  of  that  type,  who  have  not 
had  experience  along  other  lines  of  mechanical  achievement, 
are  often  prone  to  look  upon  calculations  and  formulas  for 
the  strength  of  materials  and  similar  means  for  exact  analy- 
ses as  rather  unnecessary,  and  of  interest,  not  to  practical 
men,  but  merely  to  the  student.  Engaged,  as  they  are,  in 
work  where  no  great  damage  is  done  if  a  part  proves  too  weak 
and  breaks,  as  it  can  easily  be  repaired  and  replaced,  the 
new  part  being  sometimes  made  a  little  stronger  or  of  the 
same  dimensions  and  liable  to  break  again  under  too  heavy 
stresses,  they  do  not  seem  to  fully  realize  that  in  some  kinds 
of  engineering  work  such  failures  cannot  be  risked,  for  they 
may  result  in  loss  of  life  and  property  of  appalling  magnitude. 

If  a  belt  from  the  counter-shaft  to  the  driving  pulley  should 
happen  to  be  too  narrow  and  should  break  under  the  stress 
of  a  heavy  cut,  the  mishap  may  be  inconvenient  and  cause 
a  little  trouble,  but  as  a  rule  no  great  damage  is  done;  while  if 
the  mast  on  a  crane  intended  to  lift  10,000  pounds  buckles  and 
fails  when  a  large  casting  of  this  weight  is  suspended  from 
the  hook,  with  several  men  on  the  foundry  floor  near  by,  the 
danger  and  the  loss  is  too  serious  to  be  lightly  considered.  A 
lever  on  an  automatic  machine  subject  to  constant  vibrations 
may  finally  break;  the  breakage  may  cause  temporary  diffi- 
culty, but  no  great  harm  is  done,  and  the  damage  is  merely 
a  small  pecuniary  one;  but  if  one  of  the  trusses  on  a  railway 
bridge  is  improperly  calculated  and  designed  and  gives  way 


under  the  weight  of  an  express  train,  the  damage  cannot  be 
expressed  in  dollars  and  cents. 

Thus  there  Is  some  reason  why  men  engaged  In  the  design 
of  small  machinery  should  leave  so  much  to  guesswork,  de- 
pending largely  on  "snap"  Judgment,  a  condition  which  Is  not 
pcrralsslblo  In  the  design  of  machinery  subjected  to  stresBes 
where  failure  means  considerable  ilamage,  This  element  of 
chance  and  guesswork  plays  an  Important  pari  in  the  design 
of  machine  tools,  too  Important,  in  fact,  for  the  continued  pres- 
tige of  designers.  There  are  many  things  that  could  be  calcu- 
lated to  a  certainty,  even  on  machine  tools,  which  are  propor- 
tioned merely  on  the  designer's  Judgment,  and  the  outcome  Is 
left  to  chance  in  many  cases  where  It  Is  unnecessary.  The 
judgment  of  a  machine  tool  designer,  of  course,  is  one  of  his 
greatest  assets,  but  he  should  not  despise  the  manner  In  which 
the  designer  of  other  classes  of  machinery  works,  where  It 
is  necessary  to  determine  exactly  the  dimensions  and  the  con- 
ditions of  the  design.  He  should  learn  rather  to  adapt  himself 
to  methods  of  exact  analysis  when  and  where  the  conditions 
demand  it.  The  combination  of  the  qualities  of  instinctive 
machine  design  and  design  by  mathematical  analysis  Is  most 

invaluable. 

•    •     • 

MACHINE   TOOL  BUILDING  AND  ECONOMICS. 

The  mechanical  progress  of  the  last  twenty-five  years  has 
been  marvelous.  The  new  inventions  which  have  been  brought 
forth,  and  which  are  constantly  being  perfected,  have  placed 
the  machine  industry,  and  particularly  the  machine  tool  manu- 
facture, on  an  extremely  high  plane  mechanical'.y.  Our  highly 
developed  and  firmly  established  shop  systems,  proper  man- 
agement, and  general  all-around  intelligence,  have  made  eco- 
nomical production  in  the  shops  possible  in  a  degree  which 
was  not  expected  even  a  few  years  ago.  But,  in  spite* of  all 
this,  we  have  temporary  depressions  in  the  machinery  trade, 
for  which  there  seems  to  be  no  reasonable  cause.  The  tact 
is,  however,  that  our  business  men.  as  well  as  our  mechanics, 
while  they  have  developed  the  science  of  individual  economics 
of  the  shop  to  a  high  perfection,  invented  and  improved  labor- 
saving  machinery,  and,  in  general,  placed  the  business,  indus- 
trially, on  the  firmest  ground,  have  not  given  due  attention 
to  the  outside  influences,  those  influences  which  do  not  depend 
upon  the  individual  economics  of  each  shop,  but  upon  the 
economical  principles  applied  to  the  nation  as  a  whole. 

It  is  not  the  office  of  Machinery  to  teach  political  economy, 
but  inasmuch  as  the  machine  tool  industry,  and  all  other 
industries  in  the  country,  for  that  matter,  can  only  secure  for 
themselves  a  small  portion  of  the  prosperity  to  which  they 
are  actually  entitled,  if  they  are  hampered  by  adverse  con- 
ditions of  economics  applied  to  the  nation,  we  consider  it 
proper  to  ask  our  readers  to  give  more  attention  to  a  subject 
that  is  fully  as  important  to  the  development  of  the  trade  to 
which  they  have  devoted  themselves,  as  the  economical  and 
commercial   development  of  the  individual  shops. 

There  is  but  one  legitimate  cause  for  hard  times  and  that  is 
the  failure  of  crops.  When  depressions  and  hard  times  occur 
without  being  provoked  by  this  cause,  the  reason  is  an  arti- 
ficial one,  which  can  be  removed  if  we  only  give  due  attention 
to  the  economic  problems  that  cause  it.  Wonderful  as  our 
industrial  progress  during  the  past  century  has  been,  it  will 
prove  of  little  value  in  the  end,  if  the  manufacturer  as  well 
as  the  mechanic  do  not  find  it  easier  to  secure,  on  the  one 
hand,  a  fair  profit,  or.  on  the  other,  continuous  employ- 
ment at  fair  wages.  It  is  time  that  the  men  employed  in 
industries  which  depend  so  largely  on  the  solution  of  some 
of  our  economic  problems,  should  no  longer  Ignore  giving 
attention  to  so  important  a  subject. 

Inventions  alone  are  not  the  only  thing  necessary  to  the 
prosperity  of  the  machine  industry.  It  is  equally  important 
that  each  man,  whether  he  be  a  manufacturer  or  an  employe, 
receives  a  fair  equivalent  for  his  exertions,  and  that  he 
should  not  need  to  fear  depressions  caused  simply  by  arti- 
ficial economic  conditions.  If  the  business  men  and  the 
mechanics  of  this  country  would  give  more  attention  to  eco- 
nomic conditicns  and  problems  of  this  character,  they  could 
better  safeguard  themselves  against  such  difficulties. 
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CURRENT  MECHANICAL  EVENTS-LEADING  ARTICLES  OF  THE  TECHNICAL  PRESS. 


As  the  result  of  tlie  agitation  which  has  been  In  progress 
for  many  years,  the  technical  schools  and  universities  of 
Prussia  have,  by  a  recent  tiecree,  been  opened  to  women.  Sucli 
privileges  had  already  been  granted  in  some  of  the  smaller 
states. 

The  experiments  on  the  elevated  railway  lines  in  Chicago  to 
eliminate  noise  by  the  use  of  a  gravel  roadbed  on  the  struc- 
ture, has  recently  been  abandoned,  as  the  gravel  not  only 
failed  to  reduce  the  noise,  but  held  water,  with  Injurious 
effects  to  the  structure. 


The  best  preventative  for  spontaneous  ignition  of  coal,  says 
Compressed  Air,  is  a  small  cylinder  containing  compressed 
carbon  dioxide,  filted  with  a  fuse  plug  melting  at  200  degrees 
F.  A  cylinder  one  foot  long  and  3  inches  in  diameter  is 
sufficient  to  take  care  of  8  tons  of  coal. 


Two  motor  shows  are  to  be  held  in  France  the  latter  part 
of  this  year,  one  being  for  private  and  the  other  for  commer- 
cial vehicles.  Both  exhibits  will  take  place  in  the  Grand 
Palais.  The  show  for  pleasure  cars  will  be  open  from  Novem- 
ber 28  to  December  13,  and  that  for  commercial  motors  from 
December  22  to  29. 


The  importance  of  cement  in  engineering  work  is  indicated 
by  a  contract  recently  made  by  the  United  States  Government 
with  the  Atlas  Portland  Cement  Co.  for  the  Panama  Canal. 
The  c()ntract  is  for  4,500,000  barrels  of  Portland  cement  at  a 
cost  of  $.5,500,000.  This,  it  is  said,  is  the  largest  single  con- 
tract ever  given  out  in  the  Portland  cement  business.  The 
contract  calls  for  a  minimum  shipment  of  2,000  barrels  a  day 
and  a  maximum  of  10,000.  The  present  productive  capacity 
of  the  company  is  40,000  barrels  per  day. 


The  Pennsylvania  Railroad  forestry  department  has  just 
coinpleled  its  forestry  planting  for  this  year.  It  is  stated  by 
Railroad  Men  that  625,000  trees  were  planted.  This  makes  a 
total  of  2,425,000  trees  set  out  by  the  Pennsylvania  Railroad 
up  to  the  present  time.  The  object  is  to  create  an  adequate 
supply  of  timber  for  ties  reciuired  in  years  to  come.  The 
Pennsylvania  Railroad  evidently  is  taking  active  steps  in 
regard  to  the  preservation  of  natural  resources.  The  true  way 
of  preserving  our  forests  is  not  necessarily  not  to  use  them, 
but  to  replant  them. 


Cotton  gins,  printing,  spinning,  weaving  machines,  and 
scientific  instruments  are  being  exported  from  Japan  to  China, 
India  and  the  United  States.  The  exports  of  machinery  for 
1907  is  reported  by  Consul  General  H.  B.  IMiller,  of  Yokohama, 
to  have  increased  61  per  cent,  and  there  is  an  increase  over 
the  average  for  five  years  of  250  per  cent.  Thus  far  the  ex- 
ported machines  have  been  mostly  copies  of  foreign  models, 
but  the  makers  of  viojins  at  Nagoya  have  invented  labor- 
saving  appliances,  and  the  tea-firing  machinery  used  in  Japan 
is  chiefly  of  native  invention. 


The  twelve  new  torpedo  boats  under  construction  for  the 
German  Navy  are  to  be  driven  by  steam  turbines.  According 
to  Engineering,  it  is  planned  to  try  four  different  types  of 
turbines.  The  three  boats  which  the  Vulcan  yards  near  Stet- 
tin are  constructing  are  to  be  equipped  with  turbines  of  the 
Curtis  type.  The  four  boats  which  the  Schichau  yards  of 
Elbing  and  Danzig  have  undertaken  to  build,  will  have  Melms 
and  Pfenninger  turbines.  Of  the  five  torpedo  boats  under 
construction  at  the  Germania  yards  at  Kiel,  four  are  equipped 
with  Parsons,  and  one  with  Zoelly  turbines. 


A  union  railway  station  is  now  in  the  course  of  construe 
tion  at  Leipzig.  Germany,  which  will  be  one  of  the  largest  in 
the  world.     The  five  terminal  stations  which  are  in  Leipzig 


at  the  present  time,  will  all  be  removed  upon  the  completion 
of  the  new  terminal.  This  latter  is  to  have  26  parallel  tracks 
which  will  accommodate  the  trains  of  13  different  lines,  and 
between  each  pair  of  tracks  is  to  be  a  walk  40  feet  wide,  so 
that  the  total  width  of  the  train  shed  will  be  nearly  1,000 
feet.  The  main  facade  of  the  building  will  be  1,115  feet  wide, 
or  over  350  feet  greater  than  the  facade  of  the  new  Union 
Terminal  at  Washington,  D.  C,  which  is  at  present  the  larg- 
est in  this  country. 


The  Cunard  steamer  Lusitania  broke  all  records  on  her 
western  trip  ending  August  21.  She  crossed  the  Atlantic  in 
4  days  and  15  hours,  the  total  distance  traversed  being  2,780 
knots.  The  best  day's  run  was  650  knots.  The  best  hourly 
speed  was  25.66  knots  and  the  average  for  the  trip  was  25.05 
knots.  This  trip  demonstrates  the  ability  of  the  vessel  to 
make  the  average  speed  required  by  the  terms  of  the  subven- 
tion allowed  by  the  British  Government,  it  being  required  by 
the  terms  that  the  vessel  make  one  trip  at  the  rate  of  25 
knots. 


Wliile  the  discussion  of  the  recent  disaster  of  the  collapse 
of  the  Quebec  bridge  is  still  occupying  the  engineering  pro- 
fession, reports  of  a  similar  accident  come  from  Germany. 
On  July  9  a  bridge  under  construction  over  the  Rhine,  at 
Cologne,  fell,  and  at  least  fourteen  of  the  men  engaged  on 
the  bridge  work  lost  their  lives,  and  nine  men  were  taken 
from  the  water  severely  injured.  The  traveler  used  in  erect- 
ing the  central  span  collapsed,  and  carried  with  it  all  of  the 
steel  work.  While  not  as  disastrous  an  occurrence  in  regard 
to  the  loss  of  life  as  the  Quebec  bridge  collapse,  it  was  perhaps, 
merely  by  chance  that  no  rnore  men  were,  at  the  time,  en- 
gaged on  the  work  on  the  bridge,  and  the  occurrence  of  two 
accidents  of  so  similar  a  character,  one  in  America  and  one 
in  Europe,  indicates  that  the  engineer  has  still  a  great  deal 
to  learn  and  that,  particularly  in  structural  work,  too  great 
pains  can  never  be  taken  by  those  in  charge  of  design  or 
erection.  

In  an  editorial  in  Engineering  News  attention  is  called  to 
the  practice  of  sending  catalogues  to  prospective  customers 
without  price  lists,  even  though  a  price  list  may  have  been 
specifically  requested.  The  idea  is  that  the  customer  should 
state  in  detail  the  particular  machines  he  is  interested  in, 
and  prices  will  be  furnished  him  for  these  only.  Sometimes, 
however,  the  lack  of  definite  information  given  to  the  cus- 
tomer is  the  cause  of  loss  of  big  contracts.  In  the  present 
case,  a  firm  in  Chile  had  requested  manufacturers  of  mining 
and  smelting  machinery  to  furnish  catalogues  and  prices. 
Many  American  manufacturers  furnished  catalogues,  but  did 
not  attach  price  lists,  whereas  all  the  European  manufacturers 
gave  definite  prices  and  terms.  As  correspondence  between 
Chile  and  the  United  States  requires  some  six  weeks  or  two 
months  in  each  direction,  and  delay  was  not  permissible  in 
this  case,  the  result  was  that  an  order  for  ?75,000  worth  of 
machinery  was  cabled  to  Europe  and  lost  by  the  American 
trade.  

The  original  supply  of  coal  in  the  state  of  Pennsylvania 
is  estimated  by  Mr.  M.  R.  Campbell,  of  the  United  States 
Geological  Survey,  to  amount  to  21.000,000,000  short  tons 
in  the  anthracite  fields,  and  112,574,000  000  short  tons  in  the 
bituminous  fields.  It  is  interesting  to  note  the  statement 
that  by  the  methods  of  mining  anthracite  coal  in  former 
years,  for  every  ton  of  coal  mined  and  marketed  one  and  one- 
half  ton  were  either  wasted  or  left  in  the  ground  as  pillars 
for  the  protection  of  the  workers,  so  that  the  actual  yield 
was  only  about  40  per  cent.  This  percentage  of  waste  has 
been  greatly  reduced  in  later  years.  Of  the  original  available 
supply,  as  mentioned  above,  it  is  estimated  that  there  is 
IT.dOO.OOO.OnO  tons  of  anthracite  coal  left,  of  which  one 
ton  can  be  mined  for  each  ton  lost.  This  would  indicate  that 
the  Peunsylvania  fields  can  still  yield  100  times  the  quantity 
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of  autliraiili-  pro(lu(<'(l  iu  1907.  Tlie  supply  of  bituminoiiR 
coal  at  the  rate  ot  production  in  1907  would  not  be  exhaused 
for  nearly  500  years. 


Economy  in  the  use  of  material  is  the  first  law  in  manu 
facturing,  but  there  are  certain  economies  that  may  be  obvi- 
ous when  once  known,  but  which  have  developed  slowly  and 
have  to  be  seen  to  be  appreciated.  In  the  manufacture  of 
twist  drills  it  formerly  was  the  practice  to  cut  bar  stock  for 
drills  into  short  lengths  about  six  feet  long.  It  finally  was 
realized  that  "every  bar  has  two  ends,"  and  that  the  propor- 
tion of  waste  with  the  six-foot  bars  was  more  than  with  the 
12-  to  14-foot  bars.  The  Standard  Tool  Co.,  Cleveland.  O.,  no 
longer  cuts  its  stock  into  lengths  as  short  as  12  or  14  feet 
even,  but  stores  them  in  mill  lengths  of  24  to  28  feet,  thus 
reducing  the  waste  due  to  croppage  to  a  minimum.  The 
stock  is  stored  on  end  in  a  concrete  storage  warehouse  spe- 
cially constructed  for  convenience  in  unloading  from  cars  ami 
supplying  the  needs  of  the  factory.  Tlie  stock  is  leaned  against 
the  side  walls  and  a  central  rack.  Each  stock  has  its  own 
stall,  the  sizes  running  from  %  inch  up.  Of  course,  the 
small  sizes  come  in  shorter  mill  lengths,  it  not  being  feasible 
to  handle  or  store  these  in  lengths  of  2-1  feet  or  more.  Thf 
central  rack  in  this  storehouse  has  three  arc  lights  overhead 
for  illuminating  the  stock  at  night  or  during  the  dark  days  in 
winter.  The  storehouse  is  warmed  by  five  hot-air  discharge 
flues  distributed  in  the  warehouse  so  as  to  keep  the  steel  at 
a  comfortable  temperature  to  handle,  no  matter  what  the  out- 
side weather  may  be. 


AERONAUTIC  RECORDS. 

Leon  Delagrange,  president  of  the  Aviation  Club  of  France, 
established  a  new  world's  record  with  his  aeroplane  at  Issy, 
near  Paris,  September  G.  His  machine  remained  in  the  air 
29  minutes,  54  4/5  seconds,  and  circled  the  field  15  1/2  times, 
covering  a  distance  of  about  15  1/4  miles.  On  the  following 
day  Delagrange  remained  in  the  air  31  minutes,  but  was 
penalized  three  minutes  because  his  machine  touched  the 
earth  while  making  the  first  round  of  the  field.  On  September 
5  Wilbur  Wright  made  a  flight  with  his  aeroplane  at  Le  Mans. 
France,  of  19  minutes  48  2/5  seconds  and  traveled  between 
14  1/3  and  15  miles.  Following  is  a  partial  record  of  the 
progress  of  the  heavier-than-air  flying  machines  during  the 
past  year,  taken  from  the  New  York  Times: 

Oct.  15,  1907 — Henry  Farman  traveled  285  meters  near 
Paris. 

Jan.  13,  1908 — Farman  won  the  Deutsche  Archdeacon  Prize 
by  sailing  a  kilometer  in  a  circle  near  Paris. 

March  20 — Farman  flew  his  aeroplane  ly^  miles  near  Paris. 

May  13 — The  Wrights  flew  3  miles  in  3  minutes  near  Paris. 

May  IS — Baldwin's  aeroplane  White  Wings  made  a  short 
flight  near  Hammondsport,  and  five  days  later  traveled  183 
yards  and  then  upset. 

May  27 — Delagranges  aeroplane  flew  6  miles  before  the 
King  of  Italy  at  Milan,  and  next  day  made  a  record  flight  of 
10  miles. 

June  29 — Bieriot's  monoplane  won  the  Aero  Club's  medal 
by  flying  100  yards. 

July  4 — Curtiss's  aeroplane  the  June  Bug  flew  one  mile, 
and  won  the  Scientific  American  Cup. 

July  7 — Farman  won  Armongaud's  $2,000  prize  by  remain- 
ing twenty  minutes  and  twenty  seconds  in  the  air. 

Aug.  2. — Farman,  at  the  Brighton  Beach  track,  went  700 
yards  in  forty  seconds. 

Sept.  2 — Two  Cornell  instructors  covered  three  miles  in 
five  minutes  in  an  aeroplane  of  their  own  making. 

Sept.  3— While  Orville  Wright  at  Washington  covered  two- 
thirds  of  a  mile  In  one  minute,  his  brother  Wilbur,  at  Le 
Mans,  France,  covered  six  miles  in  ten  minutes. 

Sept.  5— At  Le  Mans,  Wilbur  Wright  covered  15  miles  in 
twenty  minutes  in  his  aeroplane. 

Sept.  9 — Orville  Wright  made  two  record-breaking  flights 
near  Washington  with  the  machine  under  perfect  control. 
The  distance  covered  in  the  longest  flight  was  about  40 
miles,  the  time  being  62  minutes  and  15  seconds. 

Sept.  11 — Orville  Wright  again  breaks  his  record  by  re- 
maining in  the  air  70  minutes  and  24  seconds. 


SMOKELESS  FUEL. 
Mecliunival  Engineer.  August  14,  190«. 
Mr.  Sherard  Cowper-Coles  of  flrosvenor  Mansions,  82  Vic- 
toria Street,  Westminster,  London,  bae  recently  patented  the 
following  process  for  the  manufacture  of  smokoleaB  fuel. 
About  one-third  part  by  weight  of  wet  peat  and  twolliirdg 
part  by  weight  of  bituminous  coal  In  a  finely  divided  state, 
are  placed  in  a  retort  and  heated  to  a  temperature  sufficiently 
high  (about  850  deg.  F.)  to  drive  off  those  hydrocarbons  that 
l)roduce  smoke,  the  generation  of  the  steam  from  the  peat 
assisting  in  this  operation.  It  will  be  understood  that  the 
temperature  is  not  raised  materially  higher  than  is  necessary 
to  drive  oft  the  hydrocarbons,  as  above  stated.  The  heat  is 
applied  for  about  five  hours.  The  bituminous  coal  binds  the 
peat  together  to  a  coherent  mass  and  forms  a  fuel  of  high 
calorific  value,  which  is  readily  ignited  in  a  grate  m  the  ordi- 
nary Way  and  burns  economically  and  without  smoke.  In 
practice  the  retort  may  be  provided  with  relief  valves  and 
arranged  so  as  to  maintain  a  pressure  of  10  pounds  per  square 
inch.  The  retort  may  also  be  fitted  with  a  plunger  which  is 
forced  to  one  end  when  the  contents  are  in  a  plastic  state, 
and  it  may  be  heated  in  any  convenient  way,  such  as  by  heat 
externally  applied  or  by  burning  some  of  tlie  gases  generated 
after  partial  purification.  The  watery  extract,  containing  tar 
of  complex  constitution,  pyroligneous  acid,  and  other  pro- 
ducts derived  from  the  carbonization  of  peat,  in  addition  to 
the  gases  above  referred  to,  is  advantageously  condensed  and 
utilized  for  the  production  of  a  pitch  of  superior  quality,  and 
the  usual  condensibie  products  obtained  from  the  bituminous 
coal  in  the  retort  may  be  collected  and  used  for  any  desired 
purpose.  In  some  cases  the  contents,  after  the  above  described 
process  has  been  completed,  may,  either  while  still  hot  or 
after  they  have  cooled,  be  discharged  into  a  solution  of  cal- 
cium chloride.  By  this  means  the  smokeless  fuel  is  rendered 
slightly  deliquescent  and  always  retains  a  certain  quantity  of 
moisture.  The  coal  or  the  peat,  or  both,  may  also  be  moistened 
with  a  solution  of  calcium  chloride  before  being  placed  in  the 
retort. 


THE  MANUFACTURE  OF  SLAG-CONCRETE  BRICKS. 
Engineering.  August  14,  1908. 
The  amount  of  slag  produced  per  ton  of  iron  from  the  blast- 
furnace, varies  in  amount  from  %  ton  to  about  I'i  ton, 
according  to  the  ores  used;  and,  with  the  enormous  output  of 
pig  irpn  at  the  present  time,  it  is  not  surprising  that  attempts 
are  continually  made  to  find  some  satisfactory  means  ot 
turning  this  material  to  account.  The  manufacture  of  con- 
crete bricks  from  blast-furnace  slag  has  become  a  commercial 
process  of  some  value.  The  material,  containing  as  it  does  a 
large  amount  of  lime  and  silica,  is  eminently  suitable  for 
such  a  purpose.  The  granulation  of  the  slag  is  first  effected 
by  running  it,  while  still  in  a  molten  condition,  into  water. 
After  granulation,  the  slag  is  passed  between  squeezing-rollers 
for  the  purpose  of  removing  the  excess  of  water  and  crushing 
any  large  particles.  For  mixing  with  the  slag,  white  unslaked 
lime  has  proved  most  satisfactory,  ground  to  an  8,000  mesh. 
The  lime  should  not  contain  more  than  %  per  cent  magnesia. 
The  slag  and  unslaked  lime  in  proportions  of  95  to  93  per 
cent  slag  to  5  to  7  per  cent  lime,  are  tipped  into  a  large 
hopper  and  passed  thence  to  a  steam  jacket  mixing  machine; 
the  heat,  together  with  the  moisture  in  the  slag,  starting  the 
reaction  of  the  lime.  It  is  then  taken  to  the  presses,  in  which 
the  pressure  is  exerted  on  the  9  x  3-iiich  side,  thus  insuring 
uniform  thickness  of  all  bricks,  and  from  these  presses  the 
bricks  are  taken  to  steaming  chambers.  The  slag  must  be  of 
uniform  grey  quality,  or  variations  in  the  color  of  the  bricks 
will  result.  The  success  of  the  bricks  depends  on  the  care 
and  uniformity  with  which  the  various  operations  are  carried 
out.  Uniformity  of  mixture  and  of  pressing  are  most  impor- 
tant. The  moisture  carried  by  the  slag,  when  mixed  with  the 
unslaked  lime  in  the  mixing  hopper,  should  not  be  more  than 
8  to  10  per  cent.  The  resulting  bricks  compare  very  favorably 
with  red  bricks,  and  are  of  a  more  uniform  quality  than 
cement  bricks  made  of  zinc  slag  and  lime,  or  refuse  clinker. 
They  have  a  crushing  strength  of  between  2,500  pounds  and 
3,000  pounds  per  square  inch,  and  have  withstood  very  severe 
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boiling  and  freezing  tests.  The  bricks  are  satisfactory  for 
building  purposes,  and  masonry  built  with  them  has  fire- 
resisting  qualities  as  good  as,  if  not  superior  to,  that  built  of 
red  briclv.  Coloring  matter  can  be  added,  if  necessary,  when 
mixing  the  lime  and  slag.  The  cost-sheet  suggests  that  there 
may  be  a  considerable  future  before  this  process,  for  the  prices 
compare  favorably  with  other  bricks  of  equal  quality. 


BRAZING  CAST  IRON  AND  OTHER  METALS. 

Frank  N.  Blake  in  tlie  Horseless  Age,  August  2(),  lilOH. 
Brazing  consists  in  uniting  metal  parts  by  flowing  melted 
brass,  technically  termed  spleter,  between  them.  It  is  prac- 
tically identical  with  soldering,  except  that  spelter  is  substi- 
tuted for  solder,  and  that  a  much  greater  degree  of  heat  is 
necessary.  In  the  greater  degree  of  heat  required  to  melt 
spelter  lies  one  of  the  advantages  which  brazed  work  possesses 
over  that  which  is  soldered,  the  finished  work  enduring  more 
heat  without  breaking  or  weakening;  but  the  chief  advantage 
lies  in  its  superior  strength  at  all  temperatures  and  its  appli- 
cability to  a  large  variety  of  uses.  Cast  iron  is  a  common 
material  which  is  prone  to  break,  and  which  can  now  be 
brazed.  The  production  of  the  necessary  heat  is  an  important 
part  of  the  process  of  brazing,  and  constitutes  the  chief  diffi- 
culty and  almost  the  only  source  of  expense.  For  small  work, 
a  plumber's  hand  gasoline  torch  can  be  used  in  what  may  be 
termed  an  amateur  sort  of  way,  but  for  common  use  a  forge, 
gasoline  brazer,  or  a  jet  of  gas  supplemented  by  a  blast  of 
air  can  be  satisfactorily  used.  The  latter  constitutes  the 
cleanest,  most  convenient,  and  effectual  brazing  fire. 

A  bed  of  coke  or  charcoal  on  a  forge  hearth  is  an  excellent 
resting  place  for  the  work  during  the  process  of  brazing.  A 
backing  of  firebrick  or  of  asbestos  is  of  considerable  assist- 
ance in  confining  and  reflecting  the  heat,  though,  of  course, 
these  do  not  contribute  to  the  heating  process  in  the  way  that 
inflammable  backings  do.  There  is  considerable  opportunity 
for  the  display  of  judgment  and  discretion  in  the  arrange- 
ment of  the  backing;  aside  from  the  saving  of  time  and  fuel 
there  is,  on  large  and  difficult  work,  all  the  difference  between 
success  and  failure  in  the  way  the  heat  is  applied  and  utilized. 
Before  work  is  assembled  for  brazing  it  should  be  well 
cleaned  by  file,  scraper,  scratch  brush  or  other  means;  rust 
and  scale  do  not  favor  the  ready  flowing  of  the  fused  spelter, 
though  it  will  sometimes  take  hold  of  even  such  unfavorable 
surfaces.  Cast  iron  may  be  cleaned  by  first  heating  to  a 
bright  red,  and,  after  cooling,  brushing  the  fracture  anh  adja- 
cent parts  with  a  scratch  brush.  After  thoroughly  cleaning 
the  work  and  securing  good  bright  surfaces,  the  parts  must 
be  fastened  together  in  the  exact  position  they  are  to  occupy 
when  the  job  is  completed.  Usually  the  pieces  are  secured 
by  pinning,  but  sometimes  screws,  bolts,  wire,  clamps  of 
various  sorts,  and  even  fire-clay  can  be  used  to  hold  the  parts 
in  place.  Whenever  practicable,  the  parts  should  be  secured 
in  such  a  manner  that  the  job  can  be  turned  over  during  the 
process  of  brazing,  without  disturbing  the  relation  of  the 
parts  to  each  other,  thus  affording  a  better  chance  to  apply 
the  flux  and  spelter. 

Alcohol  used  in  a  common  gasoline  torch  has  been  said  to 
give  a  greater  heat  than  gasoline,  the  reason  given  being  that 
it  requires  less  air,  and  consequently  the  flame  is  cooled  less 
by  it.  As  alcohol  contains  fewer  heat  units  than  gasoline,  it 
would  seem  a  less  suitable  fuel  to  use  for  this  purpose,  but 
perhaps  the  need  of  less  air  may  explain  the  difference 
claimed  for  it. 

A  simple  and  good  formula  for  cast  iron  brazing  is  as 
follows: 

Ounces. 

Boric   acid    16 

Chlorate  of  potash,  pulverized 4 

Carbonate  of  iron 3 

Mix  and  keep  dry,  as  moisture  or  long  exposure  to  air 
renders  it  less  efficient.  When  used,  mix  with  grain  spelter. 
Heat  the  work  to  a  nice  brazing  heat  and  apply  flux  and 
spelter  with  an  iron  rod,  flattened  and  spoon  shaped  at 
the  end. 

Borax  is  much  used  for  flux  in  brazing  wrought  iron  and 
steel;    it  is  not  expensive,  and  one  can  be  sure  of  getting  a 


good  article  by  buying  of  a  reputable  dealer.  In  any  brazing, 
the  work  Is  first  brought  to  a  bright  red  heat,  flux  is  applied, 
and  then  mixed  flux  and  spelter.  Sometimes  considerable 
"coaxing"  Is  required  in  order  to  make  the  melted  metal 
flow  into  the  joints;  but  with  the  flux  applied  first  and 
allowed  to  find  its  way  into  the  cracks  and  openings,  the 
spelter  will  follow  if  carefully  led  and  rubbed  with  the  hot 
iron  rod.  After  one  side  of  the  work  has  been  brazed,  it  is 
turned  over  and  the  other  side  is  treated  in  the  same  manner. 

In  preparing  work  for  brazing,  too  close  a  fit  may  be  made, 
for  the  melted  brass  will  not  find  its  way  into  the  most 
minute  recesses.  One  one-thousandth  of  an  inch  is  about  as 
small  a  space  as  spelter  will  readily  flow  into. 

After  brazing  cast  iron,  it  is  a  good  plan  to  let  it  cool 
slowly,  sudden  chilling  being  regarded  as  injurious  in  some 
cases.  Whatever  process  is  employed  it  is  a  good  rule  to 
have  the  work  bright  and  clean,  and  to  use  plenty  of  heat; 
these,  together  with  good  flux  and  spelter,  constitute  the 
essentials.  Experience  is  always  valuable,  but  that  comes 
only  with  practice. 


TESTING  STEEL  TAPES  AT  THE  NATIONAL  BUREAU 
OF  STANDARDS. 

Herbert  T.  Wade  in  the  Engineering  Keirs,  August  13,  1908. 
One  of  the  most  important  functions  of  the  National  Bureau 
of  Standards  at  Washington,  D.  C,  is  the  testing  and  stand- 
ardization of  steel  tapes  of  various  lengths  and  forms,  used  in 
engineering  work.  These  tests  range  from  the  minute  and 
critical  examination  and  study  of  the  steel  and  invar  tapes 
of  the  U.  S.  Coast  and  Geodetic  Survey,  employed  in  the  accu- 
rate measurement  i)f  base-lines,  to  the  inspection  of  the  ordi- 
nary steel  tapes  of  the  surveyor  and  engineer.  All  of  these 
tests  are  carried  on  in  a  specially  designed  laboratory,  which  is, 
without  doubt,  the  best  equipped  for  this  kind  of  w-ork  of  any 
testing  bureau  or  physical  laboratory  in  the  world.  In  fact, 
it  can  be  only  compared  with  a  somewhat  similar  room  of 
less  than  half  the  length  at  the  International  Bureau  of 
Weights  and  Measures  at  Sevres,  near  Paris.  Both  of  these 
laboratories  are  located  underground,  in  order  to  secure  a 
constancy  of  temperature,  but  the  Washington  testing  room 
not  only  is  better  designed  and  equipped,  but  already  its  con- 
stants are  known  with  a  high  degree  of  precision.  The  room 
is  about  8  feet  below  the  surface  of  the  ground,  171  feet  in 
length,  and  is  about  8.2  feet  in  width  and  height.  It  is  lined 
with  white  enamel  brick,  lighted  by  electricity,  and  contains 
steam  and  brine  coils  in  addition  to  ventilation  Inlets  and 
outlets,  so  that  by  the  aid  of  thermostats  the  temperature  can 
be  controlled  within  narrow  limits. 

On  one  side  against  the  wall  is  the  United  States  Bench 
Standard  of  length,  which  consists  of  a  steel  bar  mounted  on 
rollers  and  supported  horizontally  on  brackets.  Opposite  this 
standard  is  the  comparator  proper,  used  for  the  determination 
and  standardization  of  steel  and  invar  tapes  for  base-line 
measurement,  and  also  for  standardization  of  base  bars  of  5 
meters  in  length  from  the  national  prototype  meter  standard. 
The  floor  of  the  room  is  of  concrete,  on  which  is  laid  a  track 
for  the  carriage  containing  the  ice  trough  in  which  the  bar, 
used  as  a  standard,  is  carried  when  measurements  and  com- 
parisons are  being  made.  There  are  eleven  stone  piers  spaced 
1G.4  feet  apart,  and  on  these  are  mounted  the  micrometer- 
microscopes.  Each  pier  is  14  X  14  inches  in  cross  section 
and  is  set  on  a  concrete  base  16  inches  square  and  18  inches 
deep,  the  bases  of  the  piers  being  separated  from  the  floor  by 
a  space  of  2  inches.  This  makes  the  piers  and  their  founda- 
tions entirely  independent  of  the  floors  or  the  structural  walls 
of  the  building.  At  the  north  end  of  the  tunnel  the  base  of 
the  terminal  pier  was  built  through  a  small  vault  to  solid 
ground  beneath,  and  is  about  8  feet  in  height  and  6  feet 
square.  The  piers  at  the  ends  carry  not  only  the  micrometers 
but  also  the  marking  bolts  identifying  the  beginning  and  end 
of  the  standard  distance.  The  tunnel  thus  arranged  affords 
a  comparator  50  meters  (164  feet)  in  length,  which  is  suffi- 
cient for  the  long  tapes  used  in  geodetic  surveying.  It  might 
be  said,  in  passing,  that  the  development  of  the  accurate  use 
of  tapes  in  the  measurement  of  base-lines  has  been  a  striking 
feature  of  the  work  of  the  U.  S.  Coast  and  Geodetic  Survey  in 
recent  years,  and  such  precision  has  been  attained  in  the  use 
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of  these  tapes  for  ineasiirenients  of  base  lines  that  they  seem 
destined  to  supplant  the  more  cumbersome  base-burs. 

Within  a  few  years,  invar  tapes,  made  from  an  alloy  of 
steel  and  nickel,  discovered  by  M.  Ch.  Kd.  Ouillaunie.  of  the 
International  Hureau  of  Weifihts  and  Measures,  have  been 
thoroughly  tested  in  the  field  after  standardization  in  tho 
laboratory,  and  the  accuracy  and  convenience  of  their  use 
has  been  clearly  demonstrated.  In  using  the  comparator,  the 
first  step  is  to  standardize  a  5-meter  steel  or  other  bar  In 
terms  of  the  IT.  S.  National  Prototype  Standard,  which  is  a 
meter  bar  of  platinnm-iridium  made  at  the  International  Bur- 
eau of  Weights  and  Measures  at  Sevres,  and  like  the  other 
similar  national  standards  of  length  of  the  nations  of  the 
world,  known  most  accurately  in  terms  of  the  International 
Prototype  Meter  preserved  at  the  Bureau.  To  transfer  the 
meter  to  tlie  five-meter  bar,  there  are  in  the  third  interval  of 
five  meters  between  the  piers,  measuring  from  the  south  end 
of  the  tunnel,  four  similar  and  intermediate  piers  spaced  a 
meter  apart.  These  piers  are  of  similar  size  and  construc- 
tion to  the  others,  and  on  them   the  micrometer-microscopes 
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Horizontal  and  Vertical  Sections  of  the  Tape  Tesung  Chamber, 

can  be  placed  so  that  the  meter  bar  passed  successively  over 
the  intervening  five  meter  distances  will  give  a  standard  dis- 
tance of  five  meters  with  which  the  five-meter  standard  may 
be  compared.  The  micrometer-microscopes  are  placed  on  iron 
brackets  or  arms  which  are  attached  tirmly  but  in  an  adjust- 
able manner  to  the  tops  of  the  stone  piers,  each  of  the  latter 
having  a  hole  cut  through  its  top  below  the  microscope  arm 
so  that  light  from  an  Incandescent  lamp  hung  back  of  the 
pier  can  be  used  for  the  illumination  of  the  microscope  and 
bar. 

The  micrometer-microscopes  used  in  the  standardization 
work  of  the  Bureau,  have  been  tested  for  many  years  by  the 
Division  of  Weights  and  Measures  of  the  Bureau  of  Stand- 
ards and.  previous  to  Its  establishment,  by  the  Office  of  Stand- 
ard Weights  and  Measures  of  the  Coast  Survey,  so  that  the 
constants  and  operation  of  these  instruments  are  known  thor- 
oughly, though  the  usual  adjustment  is  for  one  division  on 
the  head  of  the  micrometer  to  correspond  to  one  micron  on 
the  bar.  The  standard  meter  is  placed  In  shaved  Ice  in  a 
trough  mounted  on  two  trucks.  This  trough  can  be  raised 
or  lowered  by  simple  and  exact  adjustments,  and,  in  fact,  the 
bar  in  the  trough  may  be  adjusted  under  the  microscopes  to 
a  micron,  or  one-thousandth  of  a  millimeter.  The  standard 
meter  Is  placed  under  one  of  the  microscopes  at  the  beginning 
or  end  of  the  five-meter  Interval,  and  the  cross  hairs  are  set 
with  great  precision  on  the  fiducial  line  marking  the  limit 
of  the  standard  distance.  Then  the  second  microscope  and 
Its  cross  hairs  are  set  on  the  line  at  the  opposite  end  of  the 
bar  with  similar  accuracy.  The  bar  on  the  supporting 
carriage  is  then  moved  along  between  the  second  and  third 
piers  and  similar  adjustments  are  made.  In  this  way  the 
standard  length  of  five  meters  is  established,  and  the  value  of 
the  five-meter  bar  which  then  can  take  the  place  of  the  stand- 
ard meter  In  the  Ice  trough.  Is  obtained.  The  value  of  the 
meter  at  the  temperature  of  melting  ice,  0  degree  Centigrade, 
Is  accurately  known,  and  this  temperature  figures  as  a  stand- 
ard In  all  metric  determinations.  With  a  five-meter  standard 
accurately  determined.  It  Is  possible  to  measure  successively 
the  ten  Intervals  of  the  50-meter  base  of  the  tunnel,  the  pro- 
cess being  precisely  similar  to  that  followed  In  getting  the 
value  of  the  five-meter  bar. 

Not  only  must  the  temperature  of  the  bars  In  the  Ice  trough 
be  known  and  regulated,  but  the  temperature  of  the  tunnel 


itself  and  of  the  tapes  under  lest.  For  this  purpose  there 
are  carried  on  the  walls  of  the  room  14  lines  of  pipe,  the  upper 
twelve  of  which  are  used  for  circulating  brine  cooled  to  a 
temperature  of  — 10  degrees  Ccutigrade  and  enabling  the  tem- 
perature of  the  room  to  be  reduced  to  0  degree  Centigrade 
with  facility.  The  two  lower  lines  of  pipe  contain  steam 
when  desired,  so  that  not  only  can  the  coefficients  of  expan- 
sion of  the  tapes  be  measured,  but  the  temperatures  of  ordi- 
nary field  work  duplicated.  This,  of  course,  does  not  obviate 
the  necessity  of  taking  exact  thermometer  readings  at  each 
observation  and  detei-mination,  and  these  are  made  as  usual 
with  carefully  calibrated  thermometers. 

The  microscopes  at  the  ends  of  the  50-meter  comparator,  to 
which  reference  has  been  made,  are  referred  to  the  bronze 
bolts  in  the  pier  foundation  to  insure  their  greater  stability. 
Having  the  distance  between  the  two  terminal  microscopes 
accurately  determined  with  the  ice  bar  apparatus,  it  is  only 
necessary  to  substitute  the  steel  or  invar  tapes  and  to  apply 
the  standard  tension  with  spring  balances  which  previously 
have  been  calibrated  with  correct  weights  in  another  labora- 
tory of  the  Bureau.  The  tapes  can 
be  supported  at  such  intervals  as 
would  be  employed  in  field  work,  and, 
by  the  temperature  regulating  ap- 
paratus already  described,  the  tem- 
perature of  the  vault  can  be  varied 
and  the  coefficients  of  expansion  can 
be  determined  with  great  precision. 

In  making  the  standard  tests,  meas- 
urements are  made  with  the  ice  bar 
apparatus    in    the    morning   and    then 
again  at  night,  and  the  mean  of  the 
two  measurements  is  the  standard  dis- 
tance     for      the      day.        The      tapes 
ordinarily    are    measured    after    they 
have  remained  all   night  in  the  laboratory  comparator  room 
and    have    assumed    its    temperature.        In    recent    tests    of 
invar  tapes  the  coefficient  of  expansion  of  tapes  of  50  meters 
in   length   was   determined   with   precision   to   a  micron,   and 
was  found  to  range  from  0.000000374  to  0.00000044  for  1  de- 
gree Centigrade.     Thus  invar  has  a  coefficient  of  expansion  of 
about  1/28  that  of  steel,  so  that  working  under  ordinary  coa- 
dltions   where   the   refinements   of  the   most   precise   geodetic 
work  are  not  necessary,  a  temperature  correction  can  be  neg- 
lected.    The  determination  of  the  expansion  of  the  invar  and 
steel  tapes  Involved  a  study  of  the  constants  of  the  compara- 
tor room  itself,  and  it  was  found  that  the  entire  tunnel  shrinks 
about  slx-hundredths  of  an  inch  in  passing  from  a  tempera- 
ture of  100  degrees  F.  to  32  degrees  F. 

The  work  in  the  laboratory  Is  so  arranged  that  there  can 
be  measurements  made  each  day,  and  there  is  a  direct  com- 
parison of  the  tapes  with  the  five-meter  bar  on  each  occasion. 
This  bar,  which  has  been  used  for  many  years,  so  that  its 
constants  are  know-n  with  high  precision,  is  of  steel,  with  the 
terminals  of  the  standard  distance  indicated  by  lines  on  plat- 
inum-irldlum  plugs.  In  testing  invar  tapes  the  tension  used 
is  10  kilogrammes,  while  ordinary  steel  tapes  of  100  feet  are 
stretched  at  a  tension  of  10  pounds.  The  chief  practical  ad- 
vantage of  the  Invar  tape  is  that  its  small  coefficient  of  expan- 
sion not  only  simplifies  measurements  generally,  but  in  par- 
ticular, permits  of  accurate  measurements  being  made  in  the 
daytime  instead  of  at  night,  as  Is  essential  in  using  steel 
tapes  in  base-line  measurement. 

On  the  w-all  opposite  the  comparator  is  the  50-meter  U.  S. 
Bench  Standard  for  testing  ordinary  steel  tapes.  This  has 
been  formed  of  five  cold-rolled  steel  bars,  about  33  feet  in 
length,  welded  end  to  end  with  thermite.  As  previous  to  the 
welding  the  bars  were  well  fitted  and  cleaned,  the  result  is  a 
continuous  bar  1C5  feet  In  length.  Not  only  are  the  terminal 
distances  marked  by  platinum-iridium  plugs  with  fine  trans- 
verse lines,  but  at  various  regular  intervals  similar  plugs  are 
inserted,  so  that  the  intermediate  distances  on  a  tape  can  be 
verified  with  accuracy.  These  plugs  are  inserted  every  10 
feet  for  the  tapes  with  the  customary  divisions,  and  every 
5  meters  for  the  metric  tapes,  the  distances  being  correct  at 
62  degrees  F.  for  the  customary  measures,  and  at  0  degree 
Centigrade  for  the  metric  scale.  Ordinarily,  the  tapes  are 
laid  fiat  on  the  steel  bar,  but  if  desired  they  can  be  suspended 
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on  small  pins  on  (lip  outside  of  the  bar  and  the  conditions 
of  support  arranged  to  simulate  those  in  the  field.  Tlic  bar 
Itself  is  free  to  move  on  rollers  carried  on  brackets  fastened 
to  the  masonry  wall  and  spaced  at  intervals  of  40  inches,  so 
that  not  only  is  it  kept  hornzontal,  but  it  is  free  to  expand 
and  contract  with  changes  in  temperature. 

The  Bureau  of  Standards  not  only  tests  metal  tapes  for  the 
various  government  departments,  but  also  for  manufacturers 
and  engineers  vipon  payment  of  nominal  fees,  depending  on 
the  length  of  the  tapes  and  the  number  of  divisions  examined. 
The  charges  range  from  7.5  cents  for  tapes  not  longer  than  100 
feet,  and  supported  throughout  the  entire  length,  to  $2.25  for 
tapes  400  feet  in  length  with  comparisons  at  the  100.  200. 
and  300-foot  divisions.  If  the  tape  is  supported  at  intervals, 
the  Bureau  doubles  the  charge,  while  determining  the  coeffi- 
cient of  expansion,  testing  under  different  tensions,  determin- 
ing the  modulus  of  elasticity,  or  other  tests  are  made  for 
suitable  and  reasonable  fees. 

The  tests  can  be  made  as  elaborate  as  desired,  but  in  most 
cases  it  is  sufficient  to  compare  the  tapes  with  the  U.  S.  Bench 
Standard  for  the  total  distance  and  some  of  the  more  im- 
portant subdivisions,  as  the  coefficient  of  expansion  of  the 
majority  *of  steel  tapes  is  practically  that  of  the  standard 
steel  bar— 0.0000063  per  degree  Fahrenheit  or  0.0000114  Centi- 
grade— so  that  a  direct  comparison  with  the  latter  suffices 
and  will  afford  an  adequate  determination  of  its  accuracy  tor 
most  purposes.  If  the  tape  in  construction  and  tests  complies 
with  the  requirements  of  the  Bureau,  it  will  be  certified,  and 
the  Bureau  of  Standards  test  number  corresponding  to  the 
number  of  the  certificate  issued  will  be  stamped  or  etched  on 
the  tape. 

Since  the  Bureau  has  undertaken  the  testing  of  tapes  there 
has  been  an  increase  in  the  accuracy  of  those  available  for 
engineers,  and  there  is  no  reason  to-day  tor  any  one  to  have 
any  uncertainty  about  the  accuracy  of  his  measures  with  the 
Bureau  of  Standards  ready  to  make  final  and  conclusive  tests 
on  payment  of  a  small  fee.  In  the  year  ending  June  30,  1907, 
135  tapes  were  submitted  for  test  by  engineers  and  surveyors 
in  all  parts  of  the  country. 


THE  DIRECT  PRODUCTION   OF  COPPER  TUBES, 
SHEETS,  AND  WIRE. 

Paper  by  Mr.  Shcrard  O.  Cowper-Coles  read  before  the  British 
Institution  of  Mechanical  Engineers,  -/itly,  r.iOS. 

The  numerous  processes  involved  in  the  production  of  suit- 
able copper  and  its  subsequent  conversion  into  copper  sheets, 
tubes,  and  wire  by  a  series  of  operations,  such  as  rolling, 
drawing,  and  annealing,  would  occupy  too  much  time  to  be 
referred  to  even  briefly;  therefore  the  author  has  limited  the 
paper  to  the  direct  production  of  copper  tubes,  sheets,  and 
wire  by  electrolysis  from  impure  copper.  The  methods  de- 
scribed are  all  based  on  the  work  of  Davy  and  the  law  of  elec- 
trolysis established  by  Faraday  in  1833,  namely,  that  when 
a  current  of  electricity  is  passed  through  a  solution  contain- 
ing metallic  salts  and  two  or  more  electrodes,  one  of  which  is 
soluble  in  the  Solution,  a  known  quantity  of  metal  is  trans- 
ferred from  one  electrode  to  the  other  for  a  given  quantity 
of  electric  current;  that  is  to  say,  if  the  soluble  electrode 
(the  anode)  is  connected  to  the  positive  pole,  and  assuming 
the  metal  and  the  electrolyte  employed  to  be  pure,  a  weight 
of  metal  will  be  deposited  upon  the  cathode  connected  to  the 
negative  pole,  corresponding  to  the  amount  dissolved  from  the 
anode.  If  the  anode  is  of  impure  metal  many  difficulties  are 
introduced,  and  if  the  current  is  increased,  to  a  sufficient 
density  to  enable  the  metal  to  be  deposited  at  such  a  rate  as 
will  give  commercial  results,  other  serious  difficulties  arise. 
Electro-metallurgists  have  been  working  for  thirty  years  or 
more  devising  methods  to  overcome  the  difficulties  experienced 
in  applying  Faraday's  law  to  the  commercial  production  of 
copper  tubes,  sheet,  and  wire  from  comparatively  Impure 
copper  having  the  physical  properties  of  wrought  copper, 
when  deposited  at  a  sufficiently  rapid  rate. 

The  refining  of  copper  by  electrolysis  has  now  assumed 
vast  proportions,  and  the  annual  output  of  electrolytic  copper 
in  the  year  1907  has  been  estimated  at  400,000  tons,  equal  to 
56  per  cent  of  the  world's  production,  and  the  capital  sunk 
in  the  Industry  at  about   £15,000,000.     The  whole  of  the  cop- 


per thus  produced  is  In  the  form  of  rough  slabs  or  cathode 
plates  which  have  to  be  smelted  and  worked  to  the  desired 
forms.  Electro-metallurgists  have  been  striving  for  many 
years  to  devise  a  process  which  does  away  with  the  smelting 
of  copper  after  it  has  been  electrolytically  refined,  and  to 
electro-deposit  copper  after  the  refining  operation  in  such  a 
form  that  it  can  be  placed  direct  on  the  marliot  as  finished 
sheets,  tubes,  and  wire. 

The  author,   when   carrying   out  some   experiments   on   the 
production  of  copper  tubes  and  sheets  by  electro-deposition  on 
rotating  cathodes,  observed  that  when  the  speed  was  greatly 
increased,  entirely  new  re- 
sults   were    obtained,    and 
that  a  current  density  of 
200   amperes   or   more   per 
square   foot   could   be    em- 
ployed, the  copper  remain- 
ing smooth   and   having   a 
tensile    strength    equal    to 
the   best    rolled    or   drawn 
copper,  and  in  some  cases 

a      tensile      strength      some      Fig.  l.    copper  cathode  in  the  Form  or  b 

Cone  to  determine  Critical  Speed. 

50    per   cent   higher    than 

that  obtained  by  the  ordinary  process  of  casting  and  roll- 
ing, the  tensile  strength  increasing  with  the  rate  of  rota- 
tion of  the  mandrel.  The  result  of  revolving  a  mandrel  at  a 
comparatively  high  speed  is  that  every  molecule,  a?  it  is 
deposited,  is  burnished  or  rubbed  down  so  as  to  produce  a 
tough  fibrous  copper,  the  usual  order  of  things  being  reversed, 
the  present  practice  being  to  put  the  mechanical  work  into  a 
mass  of  copper  by  rolling  or  drawing  instead  of  treating  each 
molecule  separately.  This  observation  led  to  further  experi- 
ments, which  resulted  in  evolving  the  process  now  known 
as  the  centrifugal  copper  process  for  the  manufacture  of 
sheets,  tubes,  and  wire,  which  will  now  be  described  in  de- 
tail,  together  with   the   results  obtained. 

After  a  long  series  of  experiments  had  been  made  to  de- 
termine the  best  composition  for  the  electrolyte  and  the  most 
economical  current  density  to  employ,  the  critical  speed  was 
accurately  determined  by  means  of  revolving  cathodes  in  the 
form  of  cones,  Fig.  1.  By  observing  the  point  at  which  the 
copper  remains  smooth,  and  by  measuring  the  circumference 
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Fig.  2.    Vat  used  for  produclngr  Copper  Sheets  by  the  Centrlftieral  Process. 

of  the  cone  at  that  point  and  multiplying  it  by  the  number 
of  rotations  per  minute,  the  critical  speed  is  readily  deter- 
mined; 200  amperes  per  square  foot  is  found  to  be  the  most 
economical  current  density,  although  a  current  density  up  to 
500  amperes  per  square  foot  can  be  employed  by  increasing 
the  rate  of  rotation,  but  the  increased  cost  due  to  increased 
voltage  renders  such  a  current  impracticable  for  ordinary  com- 
mercial work. 

One  of  the  chief  difficulties  inherent  in  any  electrolytic  or 
wet  process  for  the  production  of  copper  tubes  and  sheets,  is 
having  any  working  parts,  such  as  bearings,  in  an  acid  copper 
sulphate  solution,  and  this  was  one  of  the  first  troubles  en- 
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countcri'il  wlieu  woikiiiy  llie  I'l'iitrlfiigal  pioioss  on  n  commer- 
cial scale.  This  difficulty  was  eventually  ovt'iconie  by  con- 
structing vats  In  the  form  of  an  annular  ring,  as  shown  In 
Fig.  2.  If  will  be  observed  that  by  s\ich  an  arrangement  all 
working  parts  are  outside  the  vat  and  do  not  come  into  con- 
tact with  the  electrolyte,  so  that  the  l>carlngs  can  be  lubri- 
cated in  the  ordinary  way;  only  the  actual  lace  of  the  mandrel 
on  which  tlio  copper  is  to  bo  deposited  is  immersed  in  the 
electrolyte.  The  cathode  consists  of  a  steel  or  cast-iron  cylin- 
der closed  at  one  end,  to  which  Is  attached  on  the  inside  a 
steel  rod  projecting  below  the  edge  of  the  mandrel  to  guide  it 
into  position;  the  cylinder  can  be  5  or  6  feet  In  diameter 
or  even  larger,  so  as  to  produce  a  copper  sheet  of  say  20  feet 
long  by  4  or  5  feet  broad.  Anodes,  composed  of  crude  copper, 
are  placed  around  the  mandrel  with  intervening  spaces,  and 
are  fed  forward  by  suitable  mechanical  means,  as  the  copy-jr 
dissolves  away,  so  as  to  keep  the  voltage  constant. 

One  great  advantage  of  the  centrifugal  process  Is  that  <^ 
very  low  voltage  is  required  even  when  employing  a  very  high 
current  density;  for  instance,  only  0.8  of  a  volt  is  required  at 
the  terminals  of  the  vat  when  working  at  a  current  density 
of  200  amperes  per  square  foot  of  cathode  surface.  The  effect 
of  revolving  the  ca- 
thode Is  five-fold;  it 
keeps  the  electrolyte 
agitated,  so  that  there 
is  always  a  fresh  sup- 
ply of  copper  Ions  in 
proximity  to  the 
cathode;  each  mole- 
cule of  copper  as  It  is 
deposited  on  the  ca- 
thode is  burnished  or 
rubbed  down  by 
means  of  the  skin 
friction  between  the 
revolving  cathode  and 
the  electrolyte;  the 
rotation  prevents  any 
foreign  matter  that 
may  be  in  suspension 
in  the  electrolyte  set- 
tling on  the  cathode 
and  becoming  entan- 
gled by  further  cop- 
per being  deposited 
around  or  over  it;  It 
brushes  away  any 
air-bubbles  on  the 
cathode,  which  are 
the  cause  of  nodules 
forming;  and  the 
rotation  of  the  ca- 
thode ensures  the 
thickness  of  copper  being  uniform,  even  when  a  mandrel  of 
say  8  feet  in  length  Is  employed. 

The  method  of  making  tubes  by  the  centrifugal  process  is 
as  follows:  A  mandrel  somewhat  smaller  than  the  finished 
internal  diameter  of  the  tube  is  prepared  by  coating  it  with 
an  adhesive  coating  of  copper  by  first  depositing  copper  upon 
the  surface  from  an  alkaline  solution  and  then  thickening 
it  up  in  an  acid  solution,  the  surface  being  highly  burnished 
and  treated  chemically  to  ensure  the  easy  removal  of  the 
deposited  tube.  The  mandrel  thus  prepared  is  then  placed 
in  a  vat  as  shown  in  Fig.  3.  When  the  desired  thickness 
has  been  obtained,  the  mandrel  is  removed  and  placed  in  a 
horizontal  or  vertical  lathe,  and  a  round-faced  roller  run  over 
the  surface  so  as  slightly  to  expand  the  deposited  copper, 
which  can  then  be  readily  drawn  off. 

Copper  sheets  are  prepared  in  a  similar  manner,  the  only 
difference  being  that  the  mandrels  are  of  much  larger  diame- 
ter, and  a  narrow  insulating  strip  is  fitted  down  one  side  so 
that  the  sheet  can  be  easily  removed  by  inserting  a  tool 
under  one  of  the  edges  of  the  deposited  copper.  It  is  no  more 
costly  by  the  centrifuf^a!  ijrocess  to  nialie  lliiii  sheets  tli:in 
thiclc  ones;  copper  foil  can  be  made  in  five  minutes,  direcl 
from   crude  copper.     Copper   tubes  produced   by   this   process 
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Fig.  3.     Vat  used  when  making  Tubes  by 
the  Centrifugal  Process 


without  any  drawing,  have  given  a  maxiinuni  stress  of  17 
tons,  and  tubes  after  drawing  have  withstood  a  pressure  of 
3,000  pounds  per  B<iuaro  in<:h  without  showing  any  signs  of 
distress.  Sheets  made  without  any  rolling  have  given  a  maxi- 
mum stress  of  28  to  30  tons  per  square  Inch,  according  to  the 
peripheral  speed  at  which  the  mandrels  were  revolved. 

The  production  of  copper  wire  by  electrolytic  means  Is  a 
more   difficult   problem    than    the    production   of  copncr    tnl."* 
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Pig.-).  Diagram  Hhuvrlng  Method 
of  forming  Weak  Line  of  Cleavage 
due  to  CrystaUlne  Structure. 
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Fig.  6.  Diagram  niiovi.i.K  the  Ef- 
fect of  Sharp  and  hounded  Cor- 
ners on  the  Cryatalllne  Structure 
of  Metal  deposited  on  Mandrel 


and  sheets.  Various  processes  have  been  suggested  and  tried 
from  time  to  time,  such  as  the  electro-deposition  of  copper 
on  thin  wire,  until  it  has  obtained  a  considerable  thickness, 
and  then  drawing  the  thickened  wire  down  to  a  comparatively 
fine  wire.  Experiments  have  been  made  with  such  processes, 
but  so  far  they  have  not  been  worked  commercially. 

Copper  wire  is  made  by  the  centrifugal  process  in  the  fol- 
lowing manner:  A  mandrel  similar  to  that  used  for  making 
copper  sheets  is  employed,  around  which  a  spiral  scratch  is 
made,  the  pitch  being  determined  by  the  size  of  wire  re- 
quired. The  effect  of  the  spiral  scratch  (which  need  only  be 
very  light,  but  must  be  angular),  is  to  cause  the  crystalline 
structure  of  the  copper  to  form  a  cleavage  plane,  as  shown 
in  Fig.  4.  It  will  be  observed  that  the  copper  divides  exactly 
at  the  apex  of  the  scratch,  that  is.  the  copper  deposited  in  the 
scratch  is  equally  divided  and  forms  a  small  V-shaped  fin 
on  two  sides  of  the  copper  strip.  It  the  scratch  is  not  angular, 
but  rounded  at  the  base,  the  copper  will  not  divide,  as  the 
crystals  are  radial,  as  shown  in  Fig.  5.  After  the  desired 
thickness  has  been  obtained,  approximating  the  pitch  of  the 
spiral  scratch,  the  mandrel  is  removed  from  the  depositing 
cell  and  placed  in  a  vertical  position  on  a  special  lathe,  and 
the  copper  strip  is  unwound,  as  illustrated  in  Fig.  6,  at  an 
angle  of  about  4.5  degrees  to  the  face  of  the  mandrel.  During 
the  process  of  unwinding,  the  small  fin  or  burr  is  removed 
by  passing  the  wire  through  a  suitable  die  and  then  through 
a  wire-drawing  machine  provided  with  three  or  more  draw- 
plates  to  reduce  the  strip  to  the  desired  diameter.  By  em- 
ploying a  mandrel  of  6  or  7  feet  in  diameter,  lengths  of  wire 
4  or  5  miles  long  can  be  made 
in  one  operation.  Reference 
was  previously  made  to  this  ipi ■".-•.  r 
method  of  making  copper  wire 
in  the  November,  1905,  issue 
of  Machinery. 

The  advantages  of  an  electro 
lytic  process  as  compared  to  a 
smelting  process  are  many,  and 
the  day  is  not  far  distant 
when  copper  will  no  doubt 
be  leached  direct  from  the  ore 
and  electrolyzed  with  insoluble  anodes,  to  produce  finished 
copper  sheets  and  tubes  in  one  operation  direct  from  the  ore 
without  the  infermediate  process  of  smelting  and  refining. 
The  centrifugal  process  is  a  step  in  this  direction,  as  it  is 
capable  of  depositing  copper  from  its  solutions  by  using  in- 
soluble anodes  in  the  form  of  finished  tubes  or  sheets  in  one 
operation.  The  centrifugal  process  is  at  least  ten  times  faster 
than  any  existing  electrolytic  process,  and  a  high  current 
density  can  be  employed  without  deteriorating  the  quality  of 
the  copper.  The  plant  is  simple  and  free  from  mechanical 
complications,  and  the  amount  of  copper  locked  up  for  a 
given  output  is  small  compared  to  other  processes.  The 
process  is  of  interest  to  mechanical  engineers,  ^s  it  conclu- 
sively proves  that  to  get  a  high  tensile  strength  in  metals 
combined  with  ductility,  it  is  not  essential  to  put  a  large 
amount  of  work  into  the  metals  as  hitherto  has  been  con- 
sidered necessary,  by  the  processes  of  swaging,  rolling  or 
drawing,  but  that  a  very  small  amount  of  energy  will  suffice 
when  applied  in  the  manner  described. 


Pig.  6. 


Unwinding  the  Copper  Strip 
from  the  Mandrel. 
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CUTTING  AND  KEYSEATING  CHANGE   GEARS 
ECONOMICALLY. 

BAQUET, 

This  article  is  a  kind  of  appendix  to  the  one  on  machining 
change  gears  which  appeared  in  the  April  issue.  Through  in- 
formation obtained  later,  I  was  rather  surprised  to  learn  that 
the  method  of  broaching  keyseats  therein  described  was  com- 
paratively unknown  in  America.  So  I  thought  a  bit  more  in- 
formation might  he  acceptable. 

Of  course  the  "pull"  broaching  machine  as  made  by  the 
Lapointe  Machine  Tool  Co.  in  America  and  Smith  &  Coven 
try  in  England,  are  well  known  examples  of  broaching  ma- 
chines, hut  I  do  not  fancy  either  of  them  (from  a  casual  knowl- 
edge of  the  machines)  for  keyseating  change  gears,  because 
every  time  a  gear  or  stack  of  gears  has  been  operated  on,  the 
machine  must  be  stopped  to  place  another  in  position. 

With  the  "push"  method  the  machine  runs  continuously, 
it  being  comparatively  easy  to  keyseat  a  gear  at  every  stroke, 
the  machine  running  at  from  120  to  140  strokes  (forward  and 
return)   per  hour. 

Another  objection  to  the  "pull"  type  when  applied  to  this 
work  is  the  difficulty  of  making  the  long  slim  cutters  which 
must  of  necessity  be  made  in  one  piece,  whereas  with  the 
cutter  bar,  illustrated  herewith,  the  cutters  may  be  made  in 
two  or  more  parts.  My  previous  article  stated  that  the  cut- 
ters were  fixed  to  the  bar  by  screws  from  the  under  side,  but 
since  that  w-as  written  w-e  have  found  a  better  way. 

The  objection  to  the  first  method  is  that  the  cutters  must  be 
exceptionally   wide    to   admit    of    using    reasonable    size     of 
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Bar  with  Inserted  Cutters  for  Keyseating  Change  Gears. 

screws.  We  have  had  a  lot  of  trouble  with  the  cutters  break- 
ing at  the  tapped  hoies,  so  after  some  study  I  evolved  the 
one  shown  in  sketch. 

It  will  be  seen  that  there  are  no  holes  in  the  cutters,  so 
that  they,  therefore,  may  be  made  the  same  width  as  the 
keyseat  to  be  cut.  The  beveled  ends  and  the  clamping  arrange- 
ment at  the  center  ensure  a  solid  job  and  also  make  it  pos- 
sible to  insert  new  cutters  with  very  little  trouble.  Of  course, 
it  will  be  understood  that  the  taper  of  the  cutting  edges  from 
B  to  C  is  not  a  straight  line  from  end  to  end.  The  presence 
of  the  clamping  plate  at  the  center  necessarily  does  away 
with  two  or  three  of  the  cutting  edges  so  that  if  BAG  were 
all  in  the  same  straight  line  the  tooth  A  would  have  two  or 
three  times  too  much  stock  to  remove. 

The  largest  bar  we  have  at  present  is  IV2  inch  diameter 
for  keyseats  %  inch  wide,  3/16  inch  deep,  and  18  inches  of 
cutting  edges  seems  to  be  about  right.  Of  course,  the  overall 
length  of  the  bar  is  unimportant,  but  I  should  not  reduce 
the  length  of  the  cutting  edges  for  1  incli  bars  for  keyways 
Vi  inch  by  ^^  inch  and  over. 

While  in  my  previous  article  I  showed  how  we  did  the 
work  on  a  planer,  it  would  be  far  more  convenient,  where 
there  is  much  small  keyseating,  to  make  a  special  machine. 
This  machine  would  always  be  ready  and  it  would  then  pay 
to  keyseat  even  odd  gears  in  this  manner.  A  machine  for 
this  work  is  very  simple  and  could  be  made  very  cheaply. 
All  that  is  required  is  a  gap  lathe  bed,  a  central  screw  driven 
by  two  belts  (open  and  crossed),  a  reciprocating  carriage 
driven  by  the  screw,  and  a  suitable  bracket  for  the  work  to 
press  against. 

The  cutter  bars  could  be  kept  in  close  proximity  to  the 
machine;  then  if  even  a  single  gear  required  to  be  keyseated 
it  would  only  be  necessary  to  insert  the  correct  size  of  bush, 
start  the  machine,  mount  the  gear  on  the  cutter  bar,  insert 


bar  in  end  bracket,  and  the  job  is  finished  in  less  time  than 
it  takes  to  tell  about  It. 

I  think  it  would  pay  almost  anyone  to  make  a  special  nia- 
cliiue  in  prel'ennce  to  rigging  up  a  planer;  but  at  the  saiu" 
time  It  must  not  be  supposed  that  the  machine  would  be  kept 
constantly  at  work.  It  would  take  rather  a  big  shop  and 
a  large  number  of  gears  to  keep  one  of  these  nuichiues  in  full 
employment,  but  an  hour  or  two's  run  a  day  will  be  quite  suffi- 
cient to  pay  a  good  percentage  on  the  Investment. 

It  should  also  be  mentioned  that  the  keyseats  are  kept  up 
to  size   (depth)   by  putting  tissue  paper  under  the  cutters. 

Another  point  I  should  like  to  particularly  emphasize  is  the 
importance  of  the  method  of  indexing,  christened  block  index- 
ing for  want  of  a  better  name,  [Also  known  as  multiple  index- 
ing— Editor]  which  was  referred  to  in  my  previous  article. 
1  am  firmly  convinced  that  where  the  ordinary  consecutive 
indexing  method  is  in  use  on  gears,  say  up  to  6  diametral 
pitch,  it  is  possible,  by  introducing  block  indexing,  to  increase 
the  speed  and  feed  so  that  the  output  is  raised  by  fifty  per 
cent.  Not  only  this,  but  with  the  latter  method  and  the  in- 
creased speed  and  feed,  the  cutter  and  finished  gear  will  be 
actually  cooler  than  it  would  have  been  under  the  former  con- 
ditions after  doing  an  equal  amount  of  work.  The  Brown  & 
Sharpe  Mfg.  Co.,  in  the  book  of  instructions  sent  out  with 
their  gear-cutting  machines,  decs  not  in  my  opinion  attach 
sufficient  importance  to  this  method  of  indexing;  they  dismiss 
the  question  as  follows:  "The  advantage  claimed  for  omitting 
one  or  more  teeth  before  cutting  is  the  more  even  distribu- 
tion of  heat  throughout  the  blank.  On  the  other  hand,  how- 
ever, good  results  can  be  obtained  by  arranging  the  speed 
and  feed  slow  enough  to  avoid  heating." 

This  was  written  a  few  years  ago,  before  high-speed  steel 
wakened  up  machine  tool-makers.  It  was,  no  doubt,  permis- 
sible then  to  "run  slow  enough  to  avoid  heating,"  but  now 
modern  conditions  demand  that  we  should  run  as  near  the 
top  speed  and  feed  as  we  can  get,  finding  ways  and  means 
of  dissipating  the  heat  generated. 

Those  mechanics  who  have  never  tried  this  method  will  be 
surprised  to  learn  how  the  heat  is  dissipated  by  simply  skip- 
ping a  few  teeth.  At  our  works  we  would  never  think  now  of 
cutting  change  gears  by  the  ordinary  consecutive  indexing 
method.  The  table  (see  Data  Sheet  Supplement)  is  exactly  like 
the  one  we  use  with  our  B.  &  S.  machine,  but  it  is  quite 
a  simple  matter  to  calculate  one  for  any  other  make  of 
machine.  Suppose,  for  example,  that  the  change  gear  table 
supplied    with    any    particular    machine    gave    the    following 

20  30 

change  gears  to  index  a  certain  number  of  teeth  —  and  — 

60  50 

(20  and  30  being  drivers  in  both  cases):   then  if  we  wish  to 
cut   say   every   fifth   tooth    (this    depends   on   the   number   of 
teeth  in  the  gear,   it  must  not  be  a  multiple)    multiply  the 
20        30  20        30         5  1 

fraction  —   X  —  by  5.     Then  we  have  —  X  —  X' — ■  =  — 
60        50  60         50  1  1 

In  this  particular   case  equal  gears  would   divide  the  blank 
so  that  every  fifth  space  was  cut. 

I  notice  in  the  series  of  articles  ■•Gear-Cutting  Machinery," 
which  have  recently  appeared  in  these  columns,  that  one 
machine  (February.  1908,  engineering  edition),  by  J.  Parkin- 
son &  Son,  Shipley,  England,  is  specially  arranged  for  block 
or  multiple  iudexiug.  but  as  shown  above,  nearly  any  ma- 
chine can  be  set  up  with  very  little  trouble,  though,  no  doubt, 
there  would  be  some  difficulty  with  the  smaller  pinions;  but 
block  indexing  does  not  make  as  much  difference  when  the 
gears  to  be  cut  have  only  a  small  number  of  teeth,  so  that 
it  is  not  really  a  very  serious  difficulty  after  all. 

*     *     * 

The  largest  apartment  building  in  the  world  will  be  built 
in  New  York  City,  on  Broadway  and  Amsterdam  Avenue,  be- 
tween 86th  and  87th  Streets.  It  will  cover  the  entire  block 
and  will  be  350  feet  long.  200  feet  wide  and  150  feet  high.  It 
will  be  tw-elve  stories  in  height,  and  will  have  175  apartments, 
containing  from  nine  to  fourteen  rooms  each.  The  building 
will  be  constructed  in  the  form  of  a  hollow  rectangle,  the 
courtyard  in  the  center  being  250  x  100  feet  wide.  The  struc- 
ture will  cost  $3,000,000. 
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THE  STRENGTH  OP  HELICAL  GEARING.* 

It  has  long  been  possible  to  pioiliuc  ;i  double  helical  form 
of  cut  gearing  by  bolting  together  a  pair  of  spiral  wheels  of 
opposite  hand,  but  this  method  of  construction  is  far  from 
satisfactory  on  account  of  the  extreme  difficulty  of  bringing, 
at  anything  like  a  reasonable  cost,  the  two  sides  Into  accurate 
register.  About  five  years  ago  Herr  Wiist,  of  Zurich,  con- 
ceived the  idea  of  generating  both  sets  of  spiral  teeth  in  a 
single-wheel  blank  by  using  two  hobs  of  opposite  hand  to  cut 
the  teeth  simultaneously.  The  difTiculty  was  to  find  means 
whereby  the  teeth  on  each  side  could  be  cut  through  to  the 
center.  This  difficulty  was,  however,  solved  when  the  teeth 
were  staggered,  so  that  the  centers  of  the  teeth  on  one  side 
of  the  wheel  coincided  with  the  centers  of  the  spaces  between 
the  teeth  on  the  other  side.  Wheels  and  pinions  of  this  form 
are  now  manufactured  by  the  Power  Plant  Company,  Limited, 
West  Drayton,  Middlesex.  The  result  of  the  method  adopted 
by  this  firm  will  be  better  understood  on  reference  to  Fig.  1, 

which  is  a  reproduc- 
tion of  an  actual  pin- 
ion of  seven  teeth 
which  was  cut  in  this 
way.  Not  only  have 
wheels  so  made  proved 
quite  satisfactory,  but 
they  have  been  found 
to  possess  the  advan- 
tages incidental  to  the 
old  stepped  type  of 
g8aring,  viz.,  greater 
freedom  from  backlash 
and  shock;  and  machine-cut  double  helical  gears  of  this  type 
are  far  stronger  than  straight-cut  gears  of  equal  pitch  and 
width.  The  capacity  of  a  gear-tooth  to  transmit  power  depends 
on  the  metal  section  available  at  the  base  to  resist  the  maxi- 
mum bending  stress.  In  the  case  of  ordinary  straight-spur 
gears,  the  teeth  are  subjected  to  greatly  varying  bending 
stresses  while  in  engagement,  and  the  maximum  stress  on  a 
driven  tooth  occurs  when  a  driving  tooth  first  engages  it  at  .the 
extreme  tip.  The  bending  stress  is  then  proportional  to  the 
product  of  the  driving  force  into  the  height  of  the  tooth. 

With  double  helical  wheels  the  conditions  are  much  less 
severe.  What  is  meant  will  be  understood  on  reference  to 
Fig.  2  below,  which  shows  in  development  a  portion  cf  the 
rim  of  a  wheel   cf  50  teeth,  having  staggered  double  helical 


Fig    1.    A  7-tooth  Herringbone  Gear  formed 
by  the  Wiist  Process. 
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Fig    2.    Tbe  Instantaneous  Lines  of  Contact  made  by  Three  Contiguous 
Teeth  with  their  Mating  Teeth. 

teeth  cut  at  23  degrees,  and  a  width  equal  to  five  times  the 
circular  pitch.  The  three  teeth.  A.  B.  and  C.  are  all  in  engage- 
ment at  the  same  time,  and  the  normal  elevations  of  these 
teeth  are  shown.  The  wheel  of  50  teeth  is  considered  to  be 
driven  by  a  pinion  of  25  teeth,  and  the  representation  is  made 
at  the  moment  when  the  center  of  tooth  B  is  engaged  at  the 
pitch  line.  In  order  to  make  a  comparison  with  straight  spurs 
it  is  necessary  to  average  the  contact  across  tlie  three  teeth 
A.  B.  and  C.  This  is  shown  by  the  horizontal  lines  in  Fig.  3. 
which  are  obtained  by  averaging  the  ordinates  of  the  contact 
lines  in  the  upper  view  of  Fig.  2.     On  comparison  of  Figs.  2 


and  3,  it  will  be  nolueil  that  the  average  contact  for  .1  is  at 
its  lowest  and  ('  at  lis  highest,  while  the  average  for  B  is 
about  the  pitch-line.  As  the  wheels  roll  on,  these  average 
contact  lines  change  in  position,  but  on  any  one  tooth  they 
never  rise  above  the  level  shown  for  A  In  Klg.  3,  nor  fall 
below  that  for  C  in  the  same  figure.  Thus  for  every  tooth 
there   is  a  zone  within   which   the   limits  of  average  contact 
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Ftg.  3.    The  Average  Lines  of  Contact  on  the  Ibree  Teeth. 

must  lie,  as  illustrated  by  Fig.  4.  Here  the  shaded  portion  Y 
shows  the  variation  of  average  contact  for  the  case  under  con- 
sideration, while  X  is  the  working  height  of  the  tooth.  For 
teeth  cut  at  23  degrees  to  the  axis,  on  a  wheel  whose  width  Is 
five  times  the  circular  pitch,  Y  equals  about  0,44A'  for  a  wheel 
of  50  teeth  driven  by  a  pinion  of  25  teeth. 

Fig.  5  shows  the  corresponding  variation  of  contact,  and  of 
bendiug  stress,  in  a  straight-cut  spur-wheel  under  similar  con- 
ditions. It  will  therefore  be  seen  that  the  reduced  variation 
of  stress  allows  the  employment  of  much  finer  pitches,  for 
equal  powers  and  speeds,  than  are  permissible  for  straight- 
cut  gears. 

The  particular  case  considered  is  merely  given  for  illustra- 
tion, but  the  same  method  of  comparison  holds  good  for  any 
combination.  In  general,  the  variation  of  bending  stress  on 
double  helical  staggered  teeth  is  less  than  in  the  case  con- 
sidered, because  the  comparatively  fine  pitch  employed  usually 
leads  to  wheels  of  many  teeth,  the  number  being  rarely  less 
than  100,  and  rising  sometimes  to  500.  Another  advantage 
claimed  for  these  helical  teeth  is  that  their  gradual  engage- 
ment tends  to  eliminate  shocks,  and  this  effect  is  increased  by 

MACHINE  CUT  OOUBLE  HELICAL  (STAGGERED) 

TEETH. WUST.S  SYSTEM  QRCrNARV  STRAIGHT  CUT  TEETH 


TCH  LIKE 


•  From  an  article  entitled   "Machine-cut   Donijle   Helical   V^'beels" 
Eiiginn'rinff,  February  21,  IOCS. 


Fig.  4.  Shaded  Area  shows  Range  Fig.  5.  Shaded  Area  shows  Range 
of  Average  Line  of  Contact  on  Her-  of  Line  of  Contact  on  Spur  Gear 
ringbone  Tooth.  Tooth. 

the  Stepped  form  of  teeth  adopted.  The  smoothness  of  run- 
ning, which  is  the  direct  outcome  of  these  special  features, 
consequently  makes  it  possible  to  produce  noiseless  gears 
without  having  recourse  to  intrinsically  weak  pinion  materi- 
als, such  as  raw  hide,  or  fiber. 

[The  form  of  gearing  here  shown  is  that  produced  by  the 
Wiist  machine,  described  in  the  April,  19oS.  installment  of  the 
series  of  articles  on  gear-cutting  machinery  which  we  have 
just  finished.  The  great  advantage  of  this  form  of  herring- 
bone gearing  would  seem  to  be  the  possibility  of  producing 
it  at  a  reasonable  cost.  We  do  not  understand  the  difficulty 
mentioned  in  the  above  article  of  bringing  the  two  sides  of  a 
split  gear  of  this  style  into  accurate  register.  If  the  two  sides 
are  not  in  accurate  register,  the  pinion  will  float  sideways  on 
the  gear  slightly  until  it  is  in  engagement  equally  on  eacti 
side.  The  shaft  should  be  left  free  for  end-wise  movement 
for  this  purpose,  and  no  collars  are  necessary.  We  are  not, 
furthermore,  inclined  to  believe  that  the  staggered  form  of 
tooth  is  of  any  advantage  whatsoever,  except  as  it  facilitates 
manufacture.  The  herringbone  gear  itself  has  the  effect  of  a 
stepped  gear  of  an  infinite  number  of  steps,  so  it  is  perfect 
in  this  respect,  and  staggering  the  teeth  cannot  make  it  any 
more  perfect. 

The  main  subject  matter  of  this  article,  however,  relating 

to  the  strength  of  helical  gearing,  is  new  so  far  as  we  know. 

It  is  evidently  a  fact  that  helical  gearing  is  stronger  than  spur 

gearing  of  the  corresponding  size,  owing  to  the  fact  that  at  no 

time  is  the  whole  breadth  of  any  one  tooth  subjected  to  the 

maximum  pressure,  that  pressure  occurring  cnly  at  one  point. 

— Editor.] 

«     «     * 

Don't  tell  what  you  would  do  if  you  were  someone  else — 
just  show  what  you  can  do  yourself. — Speed. 
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OXY-ACETYLENE  PROCESS  OF  METAL  CUT- 
TING AND  AUTOGENOUS  WELDING.* 
Within  the  past  seven  years  a  valuable  tool,  uniciue  in  its 
characteristics,  has  been  developed  for  cutting,  shaping,  and 
welding  metals,  in  the  oxy-acetylene  "torch,"  which  now  is 
so  well  advanced  that  it  bids  fair  to  displace  other  emergency 
cutting  and  welding  means  to  a  large  extent.  The  oxy-acety- 
lene process  had  its  inception  in  France,  the  first  experimenter 
being  Mr.  Edmund  Fouche,  of  Paris,  who  began  his  work  on 
it  in  1901.  The  principle  of  the  oxy-acetylene  torch  or  burner 
is  essentially  the  same  as  that  of  tlie  oxy-hydrogen  blow-pipe. 


Pig.  1.    DavlsBournonvlUe  Oxy-aoetylene  Cutting  and  Welding  Torches. 

which  has  been  used  for  many  years  for  generating  intense 
heat.  But  though  the  oxy-hydrogen  flame  is  intensely  hot,  the 
flame  produced  by  the  oxy-acetylene  torch  is  so  much  hotter 
that  the  two  are  not  in  the  same  class.  The  temperature  pro- 
duced by  the  oxy-hydrogen  flame  is  rated  by  authorities  at 
about  4.000  degrees  P.,  while  that  of  the  oxy-acetylene  flame 
is  estimated  at  about  6,300  degrees  F.  Not  only  is  the  flame 
of  acetylene  much  hotter  than  hydrogen,  but  the  number  of 
B.  T.  U.  per  cubic  foot  Is  about  five  times  as  great,  being  as 
330  to  1,600.  Hence  both  the  intensity  and  amount  of  heat  is 
greatly  increased  in  the  flame  of  the  oxy-acetylene  torch.  A 
comparison  between  the  two  instruments  has  been  aptly  put 
as  like  that  of  "a  finely  pointed-tool  and  a  blunt  instrument." 
While  the  temperature  of  the  flame  of  the  oxy-hydrogen 
torch  is  high  enough  to  melt  and  even  vaporize  most  com- 
mercial metals,  when  the  heat  is  confined,  it  is  not  high  enough 


Pig.  2.    Samples  of  Steel  and  Cast  Iron  \^elding.  and  Cutting  done 
with  Oxy-acetylene  Flame. 

to  fuse  the  edges  of  metals  and  make  autogenous  welding 
commercially  profitable.  At  least  this  appears  to  be  the  case 
in  the  present  development  of  the  art.  The  rapid  radiation  and 
conduction  of  heat  away  from  the  joint  prevents  perfect  fusion 
and  joining,  but  with  the  vastly  hotter  oxy-acetylene  flame, 
autogenous  w-elding  becomes  easy  and  rapid.  Even  aluminum, 
which  conducts  heat  aw-ay  with  great  rapidity  and  can  be 
locally  fused  with  difficulty,  yields  to  the  oxy-acetylene  flame 
and  joins  perfectly,  the  joint  being  entirely  homogeneous.     In 

•For  previous  articles  on  autogenous  welOing.  see  "Blow-pipe  Metal 
Welding  with  Acet.vlene,"  March,  1004  :  ".\cetvlene  Gas  for  Welding," 
SeiJtember.  1006;  and  "Autogenous  Welding,"  July,  1907.  For  articles 
on  storage  n(  acetylene  gas  in  acetone,  sec  ".\cetone  as  an  .\bsorber  of 
Acetylene  Gas  Under  Pressure."  December.  ]!)03.  and  "The  Acetylene 
Safety  Storage  System."  .\ugust.  ino4.  For  article  on  oxygen  cutting, 
see  "The  Use  of  0.\ygen  for  Remoying  Ulasl  Furnace  Obstructions." 
.Tuly,   1U06. 


fact,   the  autogenous  weld   thus  produced    is  the  only  known 
method  of  joining  aluminum  that  will  not  separate  with  use. 

The  commercial  development  of  metal-cutting  and  auto- 
genous welding  has  been  taken  up  by  several  concerns  in  the 
United  States  and  Europe.  The  processes  are  essentially  the 
same,  the  difference  being  in  the  construction  of  the  torches 
and  the  manner  in  which  the  gases  are  generated.  Great  dif- 
ficulties have  been  met  in  cheaply  producing  pure  oxygen  gas. 
The  cheap  production  of  acetylene  had,  to  a  great  extent,  been 
satisfactorily  solved  in  the  extensive  development  of  acetylene 
lighting,  but  even  this  art  had  to  be  further  developed  to  meet 
all  the  requirements  of  metal  welding  and  cutting  work. 
There  are  four  or  five  commercial  means  of  making  oxygen, 
these  being  principally  the  oxone  or  barium  process,  the  liquid 
air  process,  the  epurite  process,  and  the  chlorate  of  potash 
process.  The  latter  process  is  used  by  the  Davis-Bournonville 
Co.,  New  York,  and  the  following  notes  relate  to  the  develop- 
ment of  the  art  of  metal  cutting  and  autogenous  welding,  as 
reached  by  this  concern. 

The  chlorate  of  potash  process  of  generating  oxygen  is  well 
known,  being  perhaps  the  simplest  method.  It  will  be  found 
described  in  elementary  works  on  chemistry.  The  oxygen  of 
chlorate  of  potash  can  be  driven  off  by  gentle  heat,  and,  in 
practice,  the  potash  is  placed  in  a  closed  retort  and  subjected 


Fig.  3.    Welding  together  the  Parts  of  a  Drawn  Steel  Retort.    The  Operator 
feeds  the  Joint  with  a  Special  Grade  of  Iron  Wire. 

to  a  comparatively  low  temperature.  The  reduction  is  facili- 
tated by  the  addition  of  black  dioxide  of  manganese  in  the 
proportion  of  14  pounds  of  manganese  to  100  pounds  potash. 
The  oxygen  gas  is  passed  through  scrubbers  and  is  pumped  into 
receivers.  The  pressure  in  the  receivers  is  varied  according 
to  the  use,  it  being  desirable  to  compress  from  125  to  1.50 
pounds  per  square  inch  for  metal  cutting,  while  15  pounds 
pressure  suffices  for  autogenous  welding.  The  acetylene  gas  is 
produced  in  the  Davis  generator  which  is  adapted  to  all  press- 
ures up  to  15  pounds  per  square  inch.  The  machine  is  auto- 
matic and  feeds  lump  carbide  perfectly  up  to  sizes  that  pass 
through  1-inch  screen.  The  theoretical  quantity  of  water  to 
carbide  is  about  '2  pound  to  1  pound  carbide,  but  to  absorb  the 
heat  of  the  chemical  transformation  the  generator  is  required 
to  have  a  water  capacity  of  1  gallon  water  to  1  pound  carbide. 
For  repair  shops  and  work  outside  of  the  shop,  a  portable 
apparatus  is  required,  and  for  such  purposes  th^  oxygen  and 
acetylene  gases  are  stored  in  small  cylinders.  The  storage  of 
oxygen  is  a  simple  matter  ot  pumping  the  gas  into  the  cyl- 
inders until  the  required  pressure  has  been  reached.  The 
storage  of  undiluted  acetylene  under  pressure  in  tanks  is 
impracticable,  but  fortunately,  it  was  discovered  in  1S96  by 
Claude  and  Hesse,  two  French  engineers,  that  acetone,  a  fluid 
derived  from  the  dry  distillation  of  wood,  is  a  remarkable 
solvent  for  acetylene,  being  capable  of  absorbing  25  times  its 
volume  at  60  degrees  F.  for  each  atmosphere.  At  ten  atmo- 
spheres, or  150  pounds  pressure  per  square  inch,  a  gallon  of 
acetone  absorbs  250  gallons  of  acetylene  gas.  When  absorbed 
bv   acetone,  acetylene  is  non-explosive  under  heavy  pressure. 
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A  red-hot  wire  might  be  thrust  iuto  the  receiver  with  abso- 
lutely no  effect,  provided  there  is  no  free  space  occupied  by 
acetylene  gas.  To  prevent  the  possibility  of  there  being  free 
spaces  for  the  accunuilation  of  gas,  acetylene  storage  tanks 
were  designed  by  Mr.  lOdmuiid  Kouche,  which  are  paclied  with 
porous  brick,  asbestos  or  other  neutral  porous  material,  thus 
filling  the  entire  free  spaces  and  atfording  storage  for  the 
acetone  and  acetylene  gas  only  In  the  cells  of  the  filling. 

Fig.  1  shows  the  Davlsnournonville  Co.'s  cutting  and 
yelding  torches.  The  upper  ilUistratioa  is  the  cutting  tcrcli 
and  differs  from  the  welding  torch  shown  in  the  lower  illus- 
tration simply  in  that  it  has  an  auxiliary  detachable  oxygen 
tube  secured  to  the  side.  The  welding  torch  has  an  acetylene 
gas  tube  and  an  oxygen  tube  which  combine  in  a  tip  or  nozzle 
from  which  the  united  gases  flow  and  burn.  The  upper  tube 
In  each  illustration  is  for  oxygen,  while  the  lower  tube  is  for 
acetylene,  the  two  gases  uniting  at  the  end  of  the  removable 
tip  within  the  body  of  the  torch.  The  enlarged  portion  of  the 
torch  in  the  acetylene  pipe  is  packed  with  porous  material  to 
prevent  flash-backs  extending  bpyond  the  torch  itself. 

Samples  of  welding  and  cutting  are  shown  in  Fig.  2.  The 
pieces  at  the  left  are  parts  of  two  steel  strips  which  were 
welded  edge  to  edge.  The  welded  piece  was  cut  in  two 
and  the  lower  specimen  shown  was  bent  over  on  the  weld 
through   an   angle   of  about    120   degrees.     The   ground  parts 


foot.  The  oxygen  for  the  heating  Jet  is  carried  at  14  to  18 
pounds  pressure,  while  the  pressure  of  the  oxygen  cutting  jet 
supply  is  much  higher,  being  about  12,'>  pounds  pressure. 
Only  one  oxygen  cylinder  Is  required,  however,  the  low  pres- 
sure welding  flame  supply  being  taken  fr<  ni  the  high-pressure 
supply  and   regulated  by  a  reducing  valve. 

Fig.  3  illustrates  the  welding  of  thin  steel  retorta  used  for 
generating  oxygen  gas.  The  material  for  the  retorts  Is 
brought  in  drawn  shape,  one  part  being  made  with  a  collar 
and  the  other  having  a  rounded  bottom.  The  length  of  the 
retort  is  too  great  to  permit  it  being  drawn  in  one  piece, 
hence  the  necessity  of  welding  the  two  parts  together  near 
the  center.  The  following  is  an  approximate  cost  of  welding 
l/16inch  metal.  The  consumption  of  acetylene  is  2.8  cubic 
feet  per  hour;  of  oxygen  3.6  cubic  feet  at  a  pressure  of  8  to 
10  pounds.  The  rate  of  welding  is  about  50  feet  per  hour, 
and  with  labor  at  30  cents  per  hour,  the  total  cost  per  hour 
is  43.6  cents,  or  less  than  9/10  per  cent  per  lineal  foot.  The 
cost  of  welding  increases  with  the  thickness  of  material,  of 
course,  reaching  an  estimated  cost  of  37  1/2  cents  per  lineal 
foot  for  7/lG-  to  i/o-inch  thick  metal. 

In  Fig.  4  is  illustrated  the  welding  of  a  broken  flange  on  a 
casting.  This  job,  which  would  have  been  diflicult  and  ex- 
pensive by  brazing,  was  easily  accomplished.  In  this  illus- 
tration, as  in  Fig.  3,  the  operator  is  shown  feeding  material 


Fig    4.    Welding  the  Broken  Flange  of  a  Cast  Iron  Base.    The  Opprator 
feeds  the  Joint  vrith  a  Cast  Iron  Rod. 

on  the  left  end  of  each  piece  indicate  a  perfectly  homogeneous 
union.  The  piece  in  the  lower  right-hand  space  is  made  up  of 
cast  ii'on  and  steel  welded  together.  The  cast  iron  is  welded 
to  itself  as  indicated  in  the  illustration,  and  to  the  steel,  the 
union  in  each  case  being  perfect.  However,  because  of  the 
difference  in  expansion  and  contraction,  there  is  danger  of  a 
crack  appearing  in  cast  iron  welded  to  steel  unless  it  is  care- 
fully cooled  off.  Right  here  it  might  be  said  that  expansion 
and  contraction  are  the  greatest  foes  of  antogenous  welding, 
and  to  effect  satisfactory  work  on  some  pieces,  it  is  neces- 
sary to  raise  the  temperature  by  pre-heating  before  welding 
is  commenced.  Then  the  difference  in  temperature  of  the 
welded  and  unwelded  parts  is  not  so  great.  Moreover,  this 
practice  has  the  advantage  of  saving  gas  that  otherwise  would 
be  required  to  heat  adjacent  parts  before  fusion  is  reached. 
The  upper  right-hand  piece  shown  in  Fig.  2  is  a  sample  of 
y^-inch  steel  plate  cut  out  with  the  cutting  torch.  The  piece 
illustrated  is  shown  reduced  to  about  one-half  the  actual  size, 
and  it  gives  an  idea  of  the  width  of  kerf,  the  kerf  being  about 
%  inch  wide.  Cutting  steel  with  a  torch  is  much  more  spec- 
tacular and  impressive  than  welding,  the  metal  being  cut 
away  rapidly  and  passing  off  in  scintillating  sparks.  The 
work  is  done  with  comparative  rapidity.  A  No.  1  tip  will  cut 
up  to  %-inch  steel  at  the  rate  of  60  feet  per  hour,  with  a 
consumption  of  12  cubic  feet  of  acetylene  and  15 V2  cubic  feet 
of  oxygen  in  the  heating  jet  and  60  cubic  feet  of  oxygen  in 
the  cutting  jet.  The  cost  of  operation  with  labor  at  30  cents 
per  hour  is  estimated  at  $2.6S.  or  about  A' 2  cents  per  lineal 


Fig.  6.     Cutting  Off  Steel  Sheet  Piling  with  Oxygen  Cuning  Torch 
sho^ring  Portable  Apparatus. 

into  the  weld,  the  same  as  a  tinner  feeds  solder  when  solder- 
ing. For  welding  steel  and  wrought  iron  a  special  iron 
wire  is  used,  and  for  welding  cast  iron,  rods  of  cast  iron. 

Fig.  5  illustrates  the  use  of  the  cutting  torch  cutting  off 
steel  sheet  piling.  This  work,  as  before  stated,  is  done  with 
rapidity,  and  is  a  very  spectacular  performance.  In  the  case 
of  cutting,  the  combustion  of  the  steel  materially  raises  the 
temperature  and  assists  in  the  work.  This  was  pointed  out  by 
Chevalier  C.  de  Schwarz  in  a  paper  read  before  the  .May,  1906, 
meeting  of  the  Iron  and  Steel  Institute,  and  it  gives  one  a 
startling  idea  of  the  power  of  the  oxygen  cutting  flame  when 
the  concentration  of  the  heat  units  produced  is  known.  Burn- 
ing 1  pound  of  acetylene  with  oxygen  produces  from  18,250  to 
21.500  B.T.U.  The  mean  value  may  be  taken  as  about  19,750 
B.T.U.  per  pound,  and  the  number  of  cubic  feet  at  at- 
mospheric pressure  at  about  14Vj.  Now,  the  burning  of  1 
pound  of  steel  with  oxygen  produces  approximately  2,970 
B.T.U.,  but  at  atmospheric  pressure  1  pound  of  acetylene  gas 
nils  6,750  times  the  space  of  1  pound  of  steel.  Hence,  the 
intensity  of  the  heat  with  perfect  combustion  of  the  steel  in 

6,750  X  2,970 

oxygen  will  be,  theoretically, =  1.015  times  the 

19,750 
intensity  of  heat  of  the  oxy-acetylene  flame.  As  a  matter  of 
fact,  of  course,  this  enormous  temperature  is  not  even  re- 
motely approached,  because  the  metal  dissolves  at  a  far  lower 
temperature  and  passes  off  in  sparks,  which  are  speedly  cooled 
by  the  atmosphere.  F".  E.  R. 
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DEVICES  FOR  GRINDING  FLUTING  CUTTERS. 

ERIK  OBERO.* 

In  the  .lanuary  issue  of  Maciii.nery  a  coiilributor  described 
a  simple  device  for  grinding  angular  cutters.  The  principle 
embodied '  in  this  device  Is  used  In  almost  all  devices  for 
grinding  angular  cutters,  or  formed  cutters  having  regular 
milling  cutter  teeth.  In  the  case  of  formed  cutters  with  regu- 
lar milling  cutter  teeth,  it  is,  of  course,  necessary  that  the 
teeth  be  ground  around  the  edges  instead  of  the  teeth  being 
only  ground  on  the  faces  as  is  the  case  with  eccentrically 
relieved  teeth.  In  Fig.  1  are  shown  two  types  of  milling  cut- 
ters which  may  be  ground  with  devices  working  on  the  prin- 
ciples indicated  and  described  be'.ow.  The  cutter  A  is  a  regu- 
lar fluting  cutter  for  taps,  and  the  cutter  B  is  a  formed  fluting 
cutter. 

la  Fig.  3  is  shown  the  device  used  for  grinding  a  tap  fluting 
cutter.     The  angle  included  between  the  two  faces  on  the  flut- 
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Fig.  1.    Shape  of  Regular  Tap  and  Formed  Fluting  Cutters. 

Ing  cutter  is  85  degrees,  and  the  angle  between  the  two  faces 
C  and  D  in  the  device  for  grinding  the  teeth  of  these  cutters 
is  also  85  degrees,  one  side  making  .30  and  the  other  55  de- 
grees with  a  line  at  right  angles  to  the  axis  of  stud  A  on 
which  the  cutter  is  mounted  while  grinding.  The  device  con- 
sists of  a  base-plate  G.  having  three 
feet  which  rest  on  a  special  table  cii 
the  grinding  machine,  shown  in  Fig. 
5,  which  will  be  more  fully  described 
later.  On  this  base-plate  G  slides  a 
cutter  holding  slide  H.  which  has  a 
groove  in  the  bottom,  fitting  a  tongue 
projecting  from  the  base-plate.  An 
oblong  slot  is  provided  in  tlie  base-plate 
as  shown  at  P,  so  that  the  slide  H  can 
he  clamped  to  the- base-plate  by  the 
screw  L,  at  any  place  within  the  length 
of  the  slot.  The  screw  K  passing 
through  the  lug  R  driven  into  the  base- 
plate G,  and  acting  upon  the  slide  H, 
permits  the  necessary  adjustment. 
The  slide  U  holds  a  stud  or  spindle  A. 
passing  through  a  projecting  standard 
F  of  the  slide.  The  cutter  to  be  ground 
is  mounted  on  this  stud. 

It  will  be  evident  upon  explanation 
of  the  action  of  this  device  in  grinding 
the  cutters,  that  these  must  be  so 
mounted  upon  the  stud  A  that  the 
apex  of  the  included  angle  between  the 
two  angular  faces  (that  is,  the  point 
P,  Fig.  1,  where  the  angular  sides 
would  meet  if  extended)  shall  be  on 
the  same  center  line  as  the  point  .Y 
of  the  grinding  fixture,  where  the  two 
sides  C  and  D  meet  (see  Fig.  3).  In 
order  to  obtain  the  fine  adjustment 
necessary  to  bring  these  two  points  on  the  same  center  line, 
that  end  of  stud  A  which  enters  in  the  bearing  in  the 
standard  F  is  provided  with  threaded  portions  on  which 
adjusting  nuts  are  mounted.  Collars  are  placed  on  the 
smaller  diameter  of  A.  against  the  shoulder  M,  so  that  the 
adjustment  necessary  to  be  made  by  the  nuts  will  be  com- 
paratively  small,  the  collars  taking  up  the  main  difference  in 
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width  of  the  various  cutters  to  be  ground.  On  the  outside  end 
of  the  stud  A  is  a  collar  B,  and  a  set-screw,  having  a  large 
round  slotted  head,  which  is  used  for  binding  the  collar 
against  the  cutter.  It  will  be  noted  that  this  collar  is  cut 
oft  on  one  side  to  an  angle.  This  is  done  in  order  to  permit 
the  collar  to  clear  the  emery  wheel  of  the  grinder  when  the 
side  of  the  cutter  tooth  next  to  the  collar  is  being  ground. 

As  shown  at  A.  in 
Fig.  1,  the  cutters  to 
be  ground  have  their 
two  faces  connected 
with  the  small  radius, 
different  for  different 
kinds  and  sizes  of 
fluting  cutters.  This 
radius  is  obtained  by 
permitting  the  faces 
of  the  cutter  teeth  to 
project  slightly  out- 
side of  the  faces C  and 
1)  of  the  base-plate  G, 
Fig.  3,  when  the  cut- 
ter is  in  position  on 
the  shaft  A,  the  point 
P  of  the  cutter,  however,  still  being  in  line  with  the  point 
.V  of  the  device,  as  mentioned  above.  When  in  use,  the 
grinding  device  is  placed  on  the  table  of  the  grinding  ma- 
chine, as  shown  in  Fig.  5.  This  table  is  mounted  directly 
on  the  grinding  machine  knee,  and  is  provided  with  a  guide 
strip  E.  The  hardened  shoe  X.  in  Fig.  3,  slides  against 
this  guide  strip  E  in  Fig.  5,  and  by  swinging  the  device 
around  so  that  first  the  face  C  comes  along  the  guide  strip 
E,  and  then  turning  it  around  the  point  .V  until  the  face 
D  rests  against  the  guide  strip,  the  cutter  is  ground  to  the 
same  angle  as  that  of  the  base-plate  G  in  Fig.  3,  and  a 
radius  will  be  formed  at  the  point  of  the  cutter,  its  length 
depending   upon   the   distance   the   faces   of   the   cutter   teeth 


Fig.  2. 
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End  View  of  Formed  Fluting  Cutter 
Grinding  Device. 


Fig.  3.    Device  for  Grinding  Tap  Fluting 
Cutter  shown  at  A,  Fig.  1. 


Pig.  4. 


Device  for  Grinding  Formed  Fluting 
Cutter  shown  at  B,  Fig.  1. 


project  outside  of  the  faces  C  and  D.  Different  angles  may 
be  obtained  by  t)utting  tapered  strips  along  the  sides  C  and 
D.  the  angle  included  between  the  faces  of  the  strips  being 
the  same  as  the  angle  between  the  faces  of  the  teeth  of 
the  cutter.  The  base-plate  for  this  device  should  o^  made 
of  machine  steel,  and  the  faces  C  and  D  should  be  case- 
hardened.  If  tapered  strips  are  screwed  onto  the  faces  C  and 
D  to   accommodate   ether   angles  than   the   ones   referred   to, 
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these  strips  shouUl  also  be  made  of  luuchiue  steel  and  case- 
hardened.    Slide  H  is  made  of  cast  iron. 

The  engraving,  Fig.  5,  shows  the  special  table,  previously 
mentioned,  on  the  cutter  grinding  machine.  This  table  con- 
sists of  a  cast  iron  body,  provided  with  two  tool  steel  plates  .S 
on  the  top.  forming  the  table  surface.    These  plates  are  hard- 


mlttlng  a  greater  or  Icfs  amount  to   be  ground  off  from  the 
teeth  of  different  cutters. 

In  Fig.  6  is  i}hown  a  device  which  Is  used  (or  setting  the 
slide  ;/  in  Fig.  3  to  such  a  position  that  the  correct  radius 
will  be  ground  at  the  apex  of  the  angle  of  the  cutter  teeth. 
The  stud  C  is  screwed  into  the  top  of  any  kind  of  a  base-  or 
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Fig.  5.    Grinding  Device  for  Cutters,  on  Table  of  Grinder. 


•ened  and  ground  to  prevent  too  rapid  wear  as  the  feet  of  the 
grinding  device  constantly  slide  on  thelf  top  surface.  The 
guide  strip  E  is  also  made  of  tool  steel  and  hardened. 

At  T  in  Fig  5  a  stud  is  shown  projecting  up  from  the  top 
of  the  table.  From  this  stud  extends  an  arm  W,  which  Is 
used  for  setting  the  cutter  tooth,  as  shown,  the  cutter  being 


surface-plate.  This  stud  has  a  slot  or  groove  cut  in  its  top 
surface,  and  a  regular  4-inch  machinist's  scale,  preferably 
graduated  In  lOOths  or  64ths  of  an  inch,  is  laid  in  this  slot 
at  the  top  and  held  by  means  of  the  set-screw  B.  the  upper 
part  of  the  round  stud  C  being  split  so  that  the  scale  can  be 
gripped  in  the  slot  cut  for  it,  as  if  placed  in  a  split  chuck. 
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Fig.    6.      Device  for    Setting  Grinding 
Fixtures    to    grind    a    Certain    Radius   at 
Point  of  Cutter. 

indicated  by  dotted  lines.  It  is,  of  course,  necesssary  that 
each  tooth  be  exactly  at  the  same  height  as  the  others,  vihen 
ground,  so  that  the  diameter  of  the  cutter  measured  over  any 
two  teeth  will  be  exactly  the  same.  The  cutter  is  held  simply 
by  frictional  resistance,  and  the  indexing  around  is  done  by 
hand  by  the  operator.  The  table  can  be  fed  out  and  in,  by 
■means  of  a  feed-screw  with  a   knurled  head  Y.  thereby  per- 


Fig.  7.    Gage  for  Fluting  Cutters. 


When  the  device  in  Fig.  3  is  to  be  set  so  as  to  grind  a  cer- 
tain radius,  the  pin  A,  Fig.  6,  is  placed  against  the  edge  of 
the  point  .Y  in  the  base-plate  G.  Fig.  2,  and  the  slide  II  is 
adjusted  so  that  the  cutter  touches  the  end  D  of  the  scale  In 
Fig.  6.  When  the  scale  is  so  set  that  m  equals  n.  the  cutter 
to  be  ground  will  have  no  radius,  but  will  have  a  sharp  edge  at 
the  point.     When  m  is  shorter  than  h.  the  difference  between 
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II  and  HI  will  give  a  relative  measure  of  the  radius  that  will 
result  between  the  faces  of  the  cutter  teeth;  but  It  must  be 
understood  that  this  difference  does  not  give  the  exact 
radius.  This  would  be  measured  from  the  side  D  of  the  plate 
G  to  the  side  of  the  cutter.  Of  co\irse,  the  arrangement  In 
Fig.  6  may  be  used  for  measuring  this  length  also,  by  placing 
the  face  D  against  pin  A,  and  the  angular  side  of  the  cutter 
tooth  against  the  end  of  the  scale. 

The  device  In  Fig.  7,  finally,  is  used  for  inspecting  the  cut- 
ters when  ground.  The  cutter  is  placed  on  the  stud  A,  the 
stud  entering  the  hole  In  the  cutter,  and  the  gage  pin  B, 
having  a  large  head  ground  flat,  is  pushed  up  against  the 
ends  of  the  teeth  in  the  cutter.  This  permits  not  only  the 
length  of  the  different  teeth  In  the  same  cutter  to  be  gaged, 
but  in  cases  where  several  cutters  are  used  In  a  set  for  fluting 
taps,  all  the  cutters  In  the  set  can  be  gaged  to  find  out  if 
they  are  of  exactly  the  same  diameter.  The  gage  stud  B  is 
fed  in  and  out  by  means  of  the  micrometer  screw  C,  having  a 
graduated  head  as  shown.  Wlien  the  stud  B  has  been  set  to 
the  size  of  one  cutter  in  the  set  of  cutters,  it  is  clamped  In 
place  by  the  clamp  screw  D.  If,  however,  the  other  cutters 
in  the  set  should  prove  to  be  smaller  or  larger  than  the  first 
(Utter,  the  clamp  screw  D  can  be  loosened  and  the  micrometer 
screw  adjusted  so  as  to  move  B  in  the  desired  direction,  and 
the  amount  that  the  cutters  are  smaller  or  larger  than  the 
size  of  the  other  cutters  In  the  set  can  be  determined  by 
reading  off  the  number  of  thousandths  directly  on  the  gradu- 
ated head  of  the  micrometer  screw  C.  This  head  should  be 
graduated  so  that  each  graduation  reads  0.001  inch.  A  pointer 
E  is  screwed  to  the  end  of  the  gage  stud  B,  for  enabling  cor- 
rect reading  of  the  graduations.  Collars  may  be  put  on  stud  A 
to  accommodate  smaller  or  larger  thicknesses  of  cutters,  or 
the  binding  screw  F  may  be  loosened  and  the  stud  A  moved  up 
enough  to  accommodate  thinner  cutters,  the  cutters  resting  on 
the  shoulder  G. 

In  Fig.  4  is  shown  a  device  used  In  conjunction  with  the 
grinding  table  Fig.  5  for  grinding  the  shape'  of  formed  fluting 
cutters,  such  as  shown  at  B  in  Fig.  1.  The  principle  of  this 
device  Is  practically  the  same  as  that  In  Fig.  3.  It  will  be 
noticed,  however,  that  In  order  to  permit  the  device  to  be 
swung  around  so  as  to  grind  the  complete  form  of  the  fluting 
cutter,  a  slot  T,  cut  on  a  circular  arc,  has  been  provided  in  the 
base  of  the  device,  and  the  top  portion  is  swiveled  around  the 
stud  A.  At  the  front  end  of  the  slide  B,  a  threaded  hole  D 
is  provided  for  the  screw  which  holds  the  former  for  the  vari- 
ous drill  fluting  cutters  to  this  slide,  the  slide  being  adjust- 
able to  take  care  of  the  different  diameters  of  the  cutters. 
In  Fig.  2  Is  shown  a  side  view  of  this  device,  which  plainly 
shows  the  design  of  the  cutter  holding  slide,  the  arbor,  and 
its  adjustment.  It  will  be  noticed  that  in  this  case,  instead 
of  adjusting  the  cutter  arbor  by  means  of  two  nuts,  on  each 
side  of  standard  F.  the  stud  C  has  the  smaller  end  threaded 
directly  Into  the  upright  F  and  the  nut  E  simply  acts  as  a 
binding  or  check  nut.  A  slot  is  provided  for  a  screw-driver 
In  the  end  of  the  stud  C  to  facilitate  adjustment.  It  will  be 
noticed  that  In  the  device  In  Fig.  4  the  former  Is  not  attached 
directly  to  the  base  of  the  device,  but  Is  placed  on  an  inde- 
pendent slide.  On  account  of  this,  there  is  no  need  of  having 
any  sliding  adjustment  between  the  base  H  of  the  device  and 
the  standard  F.  all  adjustment  being  taken  care  of  by  the 
slide  B,  having  the  formers  attached  at  D,  as  mentioned.  The 
general  shape  of  the  formers  used  Is  shown  at  K. 

*  *     * 

The  experiments  undertaken  by  various  inventors  for  ob- 
taining a  satisfactory  solution  to  the  problem  of  wireless 
telephony  seem  to  be  crowned  with  success.  In  a  previous 
Issue  we  referred  to  the  achievements  of  Valdemar  Poulsen, 
the  Danish  inventor.  Three  French  naval  officers  have  now 
succeeded  in  constructing  an  apparatus  by  means  of  which 
they  have,  according  to  the  Petit  Parisien,  been  able  to  dis- 
tinctly hear  talking  and  singing  over  a  distance  of  90  miles. 

*  «     « 

Once  in  a  while  a  concern  hustles  so  everlastingly  to  beat 
a  competitor  that  it  works  Itself  out  of  business.  Success  Is 
not  necessarily  in  beating  the  other  fellow  but  In  serving  your 
own  trade  so  well  that  it  finds  you  indispensable. 


ELECTRIC  WELDING  OF  TOOLS. 

The  accompanying  illustration  received  from  the  Thomson 
Electric  Welding  Co.,  Lynn,  Mass.,  shows  samples  of  electric 
welding  which  are  of  special  Interest  to  macliine  shop  man- 
agers, foremen,  and  others  Interested  In  economical  shop 
practice.  They  illustrate  the  economy  in  the  use  of  high- 
speed steel,  made  possible  by  the  electric  welding  process. 
The  upper  left-hand  figures  show  a  counterbore  made  with  a 
carbon  steel  shank  and  high-speed  cutting  part  electrically 
welded  thereto.  Below  these  views  are  views  of  a  lathe  center 
with  carbon  steel  shank  and  high-speed  steel  tip,  before  and 


Samples  of  Tools  ElectricaUy  "Welded  for  Economy  of  High  Speed 
Steel  and  to  effect  Repairs. 

after  finishing.  In  the  same  Illustration  are  shown  diamond 
point,  side  and  turning  lathe  tools  of  high-speed  steel  welded 
onto  carbon  steel  or  machine  steel  shanks. 

A  twist  drill  broken  in  the  shank  can  be  repaired  by  weld- 
ing on  a  new  piece,  and  with  high-speed  twist  drills,  the  sav- 
ing in  expense  Is  considerable.  The  process  is  also  advantage- 
ous in  making  extension  drills.  The  ordinary  practice  Is  to 
weld  on  a  wrought  Iron  shank  or  to  Insert  a  wrought  Iron 
filling  piece,  because  of  the  difficulty  of  making  welds  in  steel. 
The  electric  welding  process  makes  It  possible  to  weld  on 
carbon  steel  shanks  which,  of  course,  are  stiffer  and  stronger 
than  wrought  Iron.  The  figure  directly  below  the  lathe  tools 
shows  a  twist  drill  with  a  repaired  tang,  the  tang  having 
been  twisted   off  and   replaced   by  another   tang   electrically 

welded. 

*     *     * 

Mr.  G.  Scott  Ram,  electrical  inspector  of  factories  in  Great 
Britain,  has  called  attention  to  the  danger  of  electric  hand 
lamps  of  certain  construction.  In  some  lamps  a  brass  tube  is 
introduced  inside  of  the  handle  as  a  chamber  for  t!ie  wire, 
and  the  flexible  wire  Is  nipped  between  the  porcelain  and  the 
end  of  the  brass  tube  at  the  lower  end.  The  Insulation  of  the 
wires  is  often  scraped  off  far  enough  to  bring  It  in  contact 
with  the  brass  tube,  and  as  this  latter  is  not  always  com- 
pletely covered  by  a  non-conducting  handle  the  danger  in 
handling  the  lamp  is  obvious.  If  a  person  holding  such  a 
lamp  happens  to  be  standing  on  a  metal  floor  or  on  damp 
ground,  or  Is  otherwise  in  connection  with  the  earth,  he  may 
get  a  severe  shock,  and  in  all  probability  he  will  be  unable 
to  release  his  hold  of  the  lamp,  and  serious  results  will  ensue. 
The  two  most  important  points  to  be  borne  in  mind  In  the 
design  of  a  lamp  which  can  be  used  without  danger  is  that 
there  should  be  no  metallic  connection  between  the  lamp 
holder  and  any  other  metal  part  of  the  fitting,  and  that  ths 
flexible  wires  In  passing  from  the  lamp  holder  shall  not  be 
taken  through  a  metal  tube,  or  otherwise  In  any  way  come  in 
contact  with  any  metal  part  of  the  fitting.  In  buying  electric 
band  lamps,  customers  should  carefully  examine  the  construc- 
tion and  see  that  it  agrees  with  the  rules  laid  down  above. 
Here  is  a  case  where  simple  common  sense  and  no  extra 
expense  will  add  greatly  to  the  safety  in  the  industries  where 
hand  lamps  are  required  to  be  used. 
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MACHINE  SHOP  PRACTICE. 


MACHINING  THE  HOLE  FOR  THE  PUNCH  AND  FINISHING 
A  BLANKING  DIE. 

In  the  Scpti'inber  issue  of  MAciii.NrFtY.  tlio  way  in  wlilcli  a 
coimuon  blaiiUing  die  is  planed  and  laid  out  was  described. 
After  the  die  has  been  laid  out  accurately  the  next  step  is  to 
machine  the  hole  for  the  blanking  punch.  The  way  in  which 
this  Is  done  will  depend  somewhat  upon  the  shape  of  the 
tlank  which  is  to  be  produced.  As  the  hole  through  the  die 
which  we  have  selected  as  an  example  and  which  is  shown  on 
Shop  Operation  Sheet  No.  76,  has  circular  ends,  the  lathe  can 
be  used  to  advantage  for  machining  these  ends.  A  plan  of 
the  die  blank  after  being  laid  out.  is  shown,  and  also  a  view 
of  the  blank  strapped  to  the  lathe  faceplate. 

First,  one  hole  is  drilled  and  bored  to  the  required  radius 
for  the  ends,  then  the  blank  is  shifted  on  the  face-plate  and 
the  operation  repeated.  In  order  to  facilitate  setting  the 
work  accurately,  an  indicator  M  is  used.  This  is  attached 
tT  the  tool-post,  and  its  end  inserted  in  the  center  punch 
mark  located  in  the  center  of  the  hole  to  be  drilled  and 
bored.  As  the  work  is  revolved,  any  circular  movement  of 
the  center  punch  mark  will  cause  the  end  G  of  the  indicator 
to  move  in  a  much  larger  circle.  By  keeping  the  tail-stock 
center  close  to  the  end  G.  the  result  of  each  attempt  to  shift 
the  work  on  the  face-plate  and  locate  it  in  its  correct  position, 
will  be  plainly  visible.  When  the  center  punch  mark  coin- 
cides with  the  axis  of  the  lathe  spindle,  the  end  of  the  indi- 
cater  will  remain  stationary. 

The  next  step  is  to  remove  the  core.  This  can  usually  be 
done  most  conveniently  by  drilling  a  row  of  holes  just  inside 
the  line  representing  the  outline  of  the  master  templet.  If 
each  alternate  hole  is  first  drilled  and  then  the  remaining 
ones,  the  holes  can  be  spaced  closer  and  drilled  with  less  dif- 
ficulty, and  there  will  be  no  bridges  between  adjacent  holes 
to  hold  the  core  in  place.  It  is  necessary  that  a  die  have 
clearance,  as  shown  in  the  sectional  views.  Figs.  1  and  2,  in 
order  that  the  blanks,  when  sheared  from  the  stock,  may  fall 
through  the  die:  therefore,  when  drilling,  if  a  thin  strip  is 
inserted  beneath  the  blank  and  on  the  side  farthest  from  the 
hole  being  drilled,  so  that  the  hole  is  inclined  to  the  vertical 
equal  to  the  clearance  angle,  considerable  labor  will  be  ren- 
dered unnecessary  when  finishing  the  die.  The  holes  can  also 
be  drilled  at  right  angles  to  the  face  of  the  die  and  then 
reamed  out  with  a  taper  reamer,  but  the  former  method  is 
more  practicable. 

Most  of  the  surplus  metal  can  now  be  removed  with  a  sharp 
chisel,  but  it  the  die  is  large  it  can  be  conveniently  machined 
on  the  planer  or  shaper  by  strapping  it  to  an  angle  plate 
which  is  inclined  to  the  vertical  sufficiently  to  give  the  die  the 
proper  amount  of  clearance.  Of  course,  this  work  may  be 
done  more  easily  on  a  regular  dieslottting  machine,  if  one  is 
available.  If  chipping  is  resorted  to,  the  chisel  should  always 
be  driven  away  from  the  top  of  the  die  as  there  is  danger, 
when  chipping  from  the  other  direction,  of  the  metal  breaking 
away  outside  of  the  lines.  At  times  it  may  be  advantageous 
to  drill  a  single  hole  large  enough  to  insert  a  milling  cutter, 
and  then  work  out  the  core  on  a  vertical  milling  machine  or 
a  horizontal  machine  w-ith  a  vertical  attachment.  A  taper 
cutter  can  then  be  used  for  giving  the  die  clearance. 

The  next  step  is  to  finish  the  hole  to  conform  to  the  shape 
of  the  master  templet.  This  is  usually  done  by  filing.  A 
short  piece  of  heavy  wire  should  be  fastened  to  the  center 
of  the  blank,  and  perpendicular  with  it,  as  this  will  be  con- 
venient for  handling  the  templet  when  fitting  the  die  to  it. 

The  die  is  fastened  in  a  vise  with  its  top  or  face  toward 
the  back  of  the  vise.  The  hole  is  then  filed  to  the  line  pre- 
viously scribed  on  the  die  face.  The  templet  should  be  fre- 
quently tried  in  the  hole,  the  bearing  points  being  marked 
with  a  pencil,  and  then  removed  with  the  file;  this  operation 
is  repeated  until  the  hole  fits  the  templet  perfectly  and  is 
large  enough  to  allow  it  to  just  pass  through.  When  testing 
the  hole,  the  surface  of  the  templet  should  be  kept  parallel 
with  the  top  of  the  die.  As  the  work  is  nearing  completion 
it  may  be  necessary  to  remove  it  from  the  vise  each  time  the 


templet  is  Inserted,  to  enable  one  to  see  the  minute  openings. 
A  piece  of  white  paper  held  on  the  opposite  aide  of  the  blank 
will,  however,  suffice  for  llie  earlier  stages  of  the  work. 

The  amount  of  clearance  ordinarily  given  a  die  Is  from  1 
to  2  degrees.  When  the  hole  is  being  filed  to  size  the  clear- 
ance angle  Is  made  correct  and  uniform  by  testing  the  work 
with  a  die-makers'  square,  which  differs  from  other  squares 
in  that  the  blade  is  set  at  an  angle  with  the  stock,  of  90  de- 
grees plus  the  clearance  angle.  In  the  sectional  views  shown 
in  the  engraving,  two  methods  of  giving  clearance  to  dies 
are  Illustrated.  In  the  one  the  clearance  extends  to  the  top 
of  the  die,  while  in  the  other  there  is  a  space  of  about  Vm 
inch,  which  is  practically  straight,  a  very  small  amount 
of  clearance  being  given.  For  very  soft  metals,  such  as 
soft,  thin  brass,  the  first  method  is  preferable,  but  for 
harder  materials  such  as  hard  brass,  sheet  steel,  etc..  It  Is 
better  to  have  the  clearance  end  a  little  below  the  cutting 
edge.  With  a  die  made  in  this  way  thousands  of  blanks  can 
be  cut  without  any  great  variation  in  their  size,  as  grinding 
the  face  of  the  die  will  not  enlarge  the  hole  to  any  appreci- 
able extent. 

The  clearance  should  be  filed  as  straight  as  possible,  so 
that  the  blanks,  when  cut.  can  fall  through  fhe  opening  easily. 
To  file  a  narrow  surface  straight  is  difficult  and  requires  con- 
siderable practice,  and  while  one  only  becomes  proficient  in 
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Sectional  Vle^vs  of  Blanking  Die  Illustrating  Two  Methods  of 
Giving  Clearance. 

work  of  this  character  through  practice,  still  a  hint  as  to  the 
proper  method  of  procedure  may  be  useful.  When  the  file 
begins  its  stroke,  the  downward  pressure  exerted  by  the  left 
hand  holding  the  outer  end  should  be  maximum,  while  a 
minimum  pressure  is  given  by  the  right  hand;  as  the  file  ad- 
vances, the  pressure  from  one  hand  decreases  while  that  from 
the  other  increases.  After  considerable  practice,  one  is  en- 
abled, unconsciously,  to  regulate  the  pressures  on  each  end 
cf  the  file  so  that  rocking  is  prevented.  If  the  surface  being 
filed  becomes  rounded  this  can  usually  be  removed  by  using 
a  sharp  scraper  which  will  cut  the  metal  quite  rapidly. 

After  the  die  is  finished,  the  punch  is  laid  out  from  it.  If 
a  die-makers'  clamp,  such  as  was  illustrated  in  the  Shop  Op- 
eration Sheet  accompanying  the  September  issue,  is  available, 
it  will  be  convenient  for  holding  the  punch  against  the  die 
when  laying  it  out.  The  amount  of  clearance  between  the 
punch  and  die  is  varied  with  the  thickness  of  the  stock;  for 
thin  material,  as  for  example,  tin.  the  punch  should  be  a 
close  sliding  fit,  but  for  heavy  plate  iron  there  should  be  a 
clearance  equal  to,  at  least,  1/16  the  thickness  of  the  stock. 
The  pressure  required  to  force  the  punch  through  the  stock 
is  less  when  there  is  clearance  between  the  punch  and  die, 
but  if  this  clearance  be  too  great,  a  tapering  hole  will  be  the 
result.  A  slight  taper  is  not,  however,  objectionable  on  some 
classes  of  work. 

It  is  well  known  that  brass  becomes  brittle  at  a  tempera- 
ture of  about  550  to  900  degrees  F.  This  is  caused  by  the 
presence  of  lead  or  oxides  of  lead,  or  both.  This  brittleness, 
it  is  stated  in  the  Mining  Journal  (Londoni  can  be  prevented 
by  mixing  a  certain  amount  of  phosphorus  with  ordinary 
brass  when  heated  above  550  degrees  F.  The  proportion  of 
phosphorus  varies  from  0.03  to  0.10  per  cent.  In  some  cases, 
when  brass  objects  are  subjected  to  high  temperatures,  and 
the  metal  generally  does  not  give  satisfactory  service,  phos- 
phor brass  gives  excellent  results,  as  for  example,  in  the  case 
of  brass  tubes  for  superheated  steam. 


LETTERS   UPON   PRACTICAL   SUBJECTS. 

Articles  contributed  to  Machinery  with  the  expectation  of  payment  must  be  submitted  exclusively. 


WRITING  CAM. 

One  of  the  manifold  uses  to  which  cam  motion  may  be  ap- 
plied, is  illustrated  in  the  accompanying  engraving  of  an 
arrangement  called  a  writing  cam.  It  consists  of  two  cams 
of  such  outlines  that  a  complete  turn  will  make  the  pencil 
at  the  end  of  the  upper  follower  A  trace  the  letters  U,  W, 
make  the  short  dashes  in  place  of  periods  behind  each  letter, 
and  return  to  the  starting  point.  A  closer  inspection  shows, 
that  while  the  upper  follower  carrying  the  pencil,  makes  up 
and  down  movements,  the  lower  one  B,  by  means  of  a  spring 
which  keeps  it  in  contact  with  the  lower  cam  face,  advances 
the  paper  at  the  proper  rate  in  accordance  with  the  move- 
ments of  the  pencil. 

In  designing  the  cams,  the  first  step  is  to  construct  the 
chart  shown  in  the  lower  right  corner.  For  this  purpose  the 
letters  or  words  are  carefully  drawn  out  and  framed  up  as 
shown   in   the  smaller  rectangle,   which  is   then  divided   into 


line  drawn  from  between  ON.  The  curve  then  stays  at  this 
height  for  the  other  straight  part  of  the  U  to  radius  20.  then 
drops  from  jV  to  M  and  radius  22,  for  the  break  between  the 
two  letters.  In  forming  the  \V,  the  curve  drops  successively 
from  M  22,  to  J  34,  to  O  4C.  to  D  Tig,  to  A  70,  each  of  these 
drops  corresponding  to  one  straight  part  of  the  letter  W. 

If  the  uniform  law  of  motion  had  been  followed,  the  curves 
would  have  been  straight  lines  for  the  straight  parts  of  the 
letters.  In  the  present  case  this  would,  however,  result  in 
sharp  corners  at  the  joints  of  the  W,  which  again  would  re- 
sult into  abrupt  changes  in  the  cam  outline.  To  avoid  this, 
the  harmonic  law  of  motion  has  been  used,  which  insures 
continuous  and  smooth  curves  and  cam  outlines.  The  lines 
from  70  to  96  are  for  the  return  stroke,  and  being  of  minor 
importance  no  special  law  of  motion  has  been  employed. 

To  lay  out  the  cams,  the  base  circle  and  the  large  circle 
which  passes  thi-ough  the  fulcrum  of  the  upper  lever  follow- 


Fig.  1.    Method  of  Laying  Out  the  Curves  for  the  Two  Cam 

a  sufficiently  large  number  of  equal  parts,  which  are  denoted 
by  the  letters  of  the  alphabet,  reading  from  right  to  left. 
To  get  the  chart  proper,  a  larger  rectangle  is  drawn  of  any 
convenient  length.  The  lower  part  of  this  figure  is  of  the 
same  height  as  the  letters,  and  contains  the  curves  of  the 
upper  cam  C,  while  the  height  from  the  base  to  the  top  line 
is  equal  to  the  length  of  the  smaller  rectangle,  as  can  be 
seen  by  the  letters  on  the  vertical  line,  and  contains  the 
curves  for  the  lower  cam. 

The  base  line  is  next  divided  into  an  even  number  of  equal 
parts,  a  multiple  of  four  being  preferable,  because  these  lines 
represent  as  many  radii,  and  the  base  circle  has  to  be  di- 
vided into  the  same  number  of  parts.  In  the  present  case. 
96  divisions  were  chosen  as  this  permits  of  convenient  sub- 
division. Having  completed  this  step,  the  next  is  to  evenly 
distribute  or  virtually  stretch  the  letters  over  the  lower 
part  of  the  figure,  leaving  enough  room  for  the  home  stroke, 
and  then  referring  to  the  letters  at  the  end  of  the  rectangle, 
find  the  curve  for  the  lower  cam  D.  For  instance,  referring 
to  the  chart,  while  the  pencil  forms  the  straight  line  of  the 
V  which  extends  over  radius  1-6,  the  paper  does  not  move, 
therefore,  that  part  of  the  curve  for  the  lower  cam  is  a  hori- 
zontal straight  line.  The  curved  part  of  the  same  letter 
covers  radius  6-14,  and  as  the  motion  is  uniform,  the  other 
curve  drops  uniformly  to  the  intersection  of  radius  14  and  a 


s  ^vbich  Control  the  Movements  of  the  Pencil  and  Paper. 

er,  are  drawn  and  divided  into  tlje  same  number  of  equal 
parts  as  the  chart.  In  numbering  these  radii,  care  must  be 
taken  in  locating  the  zero  point  for  each  cam,  which  lies  at 
the  respective  point  of  contact  of  cam  and  follower.  Going 
out  from  the  base  circle,  the  distances  of  the  chart  are 
stepped  off  on  the  corresponding  radii.  As.  however,  the  up- 
per follower  moves  in  circular 
arcs,  it  is  evident  that  the  dis- 
tances must  be  laid  off  on  arcs 
drawn  from  the  various  division 
points  of  the  fulcrum  circle  with 
a  radius  equal  to  the  lengths  of 
the  follower  from  fulcrum  to 
point  of  contact.  Connecting 
then  the  various  points  so  found 
by  a  continuous  line,  the 
theoretical  cam  curve  is  obtained. 

If  roller  followers  are  used,  the  working  curve  is  found  by 
the  usual  process  of  reducing  the  contour  an  amount  equal  to 
the  radius  of  the  roller.  In  this  case  this  applies  to  the  upper 
cam  only. 

The  working  curve  of  the  lower  cam  is  identical  with  the 
theoretical,  except  for  a  correction  due  to  the  circular  move- 
ment of  the  pencil,  which  would  give  the  letters  a  distorted 
appearance,  as  shown  in  Fig.  2.     It  is  therefore  evident  that. 


^£iichincry,X.  T. 


Pi(r.  2.  The  Letters  as  they 
would  appear,  o^ving  to  the  Cir- 
cular Movement  of  the  Pencil,  if 
the  Cam  .controlling:  the  Move- 
ment of  the  Paper  were  not  cor- 
rected to  prevent  it. 
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it  a  straight  Hue  is  to  be  drawn,  the  paper  must  be  moved 
back  and  forth  just  enough  to  take  up  the  arc  formed  by  the 
pencil.  The  way  to  find  the  proper  distance  to  be  added  is 
shown  at  E,  where  a-b  is  the  height  of  the  letters  and  arc 
ad-h  the  path  of  tlie  pencil.  The  divisions  are  tlie  numbers 
of  the  radii  over  wliich  tlio  part  of  the  letter  extends.  The 
chart  shows  that  each  stroke  of  the  U,  covers  10  radii,  from 
0  to  10  ami  10  to  20,  while  tlie  W  reciuires  12  for  each  stroke, 
from  22  to  31,  from  ?.i  to  4C,  from  46  to  5S  and  from  .'.S  to  70. 
Two  constructions  are  therefore  necessary.  Adding  now  the 
distance  between  line  a-b  and  arc  a-d-b  to  the  corresponding 
radius  to  the  previously  found  curve,  the  rectified  working 
outline  of  the  cam  is  obtained. 

To  produce  the  break  between  the  letters,  a  little  metal 
strip  at  the  bottom  of  the  upper  cam,  presses  the  upper  fol- 
lower down  at  the  proper  moment  and  thus  lifts  the  pencil 
off  the  paper.  Tlie  same  principle  is  applied  for  the  return 
stroke.  As  scon  as  the  last  part  of  the  W  is  formed,  at 
radius  70,  as  the  chart  shows,  the  pencil  is  lifted  and  goes 
to  the  bottom  line  from  radius  70  to  75.  At  radius  75  the 
metal  strip  is  interrupted  and  the  pencil  drops  down  and 
forms  the  dash  behind  the  W  from  radius  75  to  76,  where 
the  lower  cam  dwells  from  76  to  77  to  give  the  pencil  time 
to  rise  and  thus  insure  a  sharp  line  to  the  finish.  The  same 
process  is  repeated  for  the  dash  behind  the  U,  where  the 
dwell  extends  from  8S  to  89. 

As  a  suggestion,  it  might  be  said  that  it  is  advantageous 
to  use  a  fairly  large  construction  and  also  to  avoid  letters 
where  straight  lines  appear,  as  far  as  possible,  as  this  would 
facilitate  the  work  considerably  by  permitting  the  use  cf 
uniform  motion  curves  throughout  and  thus  doing  away  with 
the  correction  mentioned  before.  This  correction  might  also 
be  avoided  by  the  introduction  of  some  mechanical  device 
for  converting  the  arc  formed  by  the  pencil  into  a  straight 
line,  as  for  instance  Watts  straight  line  motion,  or  other 
contrivances.  A.  E.  Schulz. 

Chicago,   111. 


TO   HARDEN  HACK-SA\^r  BLADES  IN 

QUANTITIES. 

In    the    How    and    Why   page    of   the   August    issue,    H.    G. 

asks  for  information  concerning  the  way  in  which  hack-saw 

blades  are  hardened  in  large  quantities.     Blades  may  be  hard- 


Cast  Iron  Box  in  which  Blades  are  Pttclied 


and  Heated. 


Fig.  1. 

ened  in  quantities  by  using  cast  iron  boxes  of  the  style  shown 
in  Fig.  1,  in  which  to  heat  them.  The  boxes  should  be  large 
enough  to  accommodate  about  three   dozen  blades  placed  on 


3Iacrliner|J,^'.\', 
Fig.  2.    Oil  Tank  for  Hardening  Hack-aaw  Blades. 

edge  with  the  back  down.  A  little  charcoal  should  be  used 
at  the  sides  to  keep  the  teeth  of  the  outside  blades  from 
coming  in  contact  with  the  sides  of  the  box.     The  blades  are 


then  placed  in  the  muffle  of  a  furnace  and  allowed  to  remain 
until  they  have  reached  the  proper  temperature  for  harden- 
ing. They  can  then  be  removed  with  a  pair  of  tongs  made 
to  fit  the  shanks  un  the  endB  of  the  boxes.  The  blades  should 
then  be  carefully  dumped  on  the  Inclined  chute  of  a  llnsceil 
oil  bath  which  is  shown  in  Fig.  2.  The  tank  containing  the 
oil  is  placed  inside  a  wooden  tank  which  Is  filled  with  water 
which   keeps  the  oil  from  getting  overheated.     Water  is  sup- 


OAS  TORCH 


coupnutto  Ain 


^acftlnfri/,S.Y. 
Fig.  3.     Method  of  Hardening  Flexible  Hack-saw  Blades. 

plied  through  pipe  A.  and  strikes  directly  on  the  lower  side 
of  the  chute  down  which  the  blades  slide  on  their  way  to  the 
bottom  where  they  collect  in  a  wire  or  perforated  sheet  metal 
basket  B.  An  overflow  pipe  C  is  placed  at  one  end  of  the 
water  tank  to  carry  off  the  warm  water  which  rises  to  the 
top.  The  oil  tank  should  rest  upon  legs  several  inches  long, 
so  as  to  raise  it  above  the  bottom  of  water  tank  to  allow  a 
free  circulation  of  the  water.  When  the  blades  are  fairly 
cooled  off,  the  basket  containing  them  can  be  removed  from 
the  oil  and  allowed  to  drip  over  the  tank 
the  oil  has  left  the  blades;  they  can  then 
cleaned  by  being  immersed  in  a  soda  kettle  or  by  placing 
them  in  clean  sawdust.  Flexible  blades  are  treated  differ- 
ently, they  being  hardened  on  the  teeth  only.  A  fixture  of 
the  style  shown  in  Fig.  3  is  used  for  this  method  of  harden- 
ing. The  blades  are  placed,  back  down,  between  two  power- 
driven  rolls  A  which  rotate  in  different  directions,  and  which 
feed  the  blades,  by  friction,  between  two  guides  B  and  past 
the  flame  from  a  gas  torch  which  heats  the  teeth  sufficiently 
for  hardening.  A  compressed  air  jet  strikes  the  hot  teeth 
immediately  after  they  pass  the  torch.  The  temper  does  not 
have  to  be  drawn  on  blades  hardened  by  either  process,  ex- 
cept at  the  ends,  which  is  usually  done  with  a  torch. 

Plainfleld,  N.  J.  James  Cbas. 


until    most    of 
be   thoroughly 


RACK  CUTTING  ON  THE  SHARER. 

We  recently  had  occasion  to  cut  a  rack  for  a  mandrel  press 
which  was  in  process  of  construction  in  our  shops  for  our 
own  use.  As  we  desired  to  complete  the  machine  with  the 
facilities  at  hand,  it  was  somewhat  of  a  question  as  to  what 
method  would  be  used  for  spacing  the  teeth  of  the  rack,  which 
was  to  be  cut  in  the  shaper,  a  Lodge  &  Davis  machine  about 
twenty  years  old  but  still  in  good  repair.  The  first  sugges- 
tion was  to  clamp  a  finished  rack,  of  the  same  pitch,  in  the 
vise  with  the  rack  to  be  cut,  and  set  the  tool  for  each  cut 
by  see-sawlng  the  table  back  and  forth  until  the  tool  dropped 
easily  into  the  finished  rack,  which  would  give  the  proper 
spacing.  The  plan  was  abandoned  for  several  reasons,  among 
which  was  the  fact  that  we  did  not  have  an  S-pitch  finished 
rack  to  use  in  this  way.  Furthermore,  the  rack  was  to  be 
cut  in  a  round  piece,  about  three  inches  in  diameter,  which 
had  been  shaped  down  flat  for  a  part  of  its  length,  as  shown 
in  Fig.  1.  In  addition  to  this,  its  shape  rendered  clamping 
a  finished  rack  with  it  somewhat  difficult,  and  as  the  piece 
was  in  position  to  cut  the  teeth  after  shaping,  it  would 
have    to   be   reset.      The    following   plan    was   then    adopted: 
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The  diametinl  piuh  of  the  rack  being  8,  Its  circular  pitch  Is 

=  0.3927  inch,  and  this  Is  the  amount  the  table  has  to  be 

S 

moved  for  each  cut.    The  number  of  threads  per  Inch  of  feed- 
screw was  found  to  bo  4;  therefore  its  pitch  is  V»   inch  =  0.25 


Fig.  1.    Mandrel  Pr«8B  Rack  to  be  Cut  In  the  Sheper. 

inch,  or  tor  one  turn  of  the  feed-screw  the  table  is  moved  0.25 
inch.    To  move  the  table  a  distance  equal  to  the  pitch  will' require 

0.3927 

=  1.5708  turns  of  the  feed-screw.     The  decimal  part  of 

0.25 

this  number,  or  0.5708  Is  almost  equal  to  4/7,  so  that  1  4/7 
turns  of  the  feed-screw  moves  the  table  a  distance  equal  to 
1  4/7  X  0.25  inch  =  0.3927  inch,  appro.ximately,  which  is  the 
proper  spacing. 

In  the  practical  operation  of  this  scheme,  in  order  to  get 
the   fractional    part   of   a   turn   desired,   the   index   plate   and 


Pig.  2. 


Machinery.  jV.  i'. 

The  Index  Plate  attached  to  the  Shaper. 


worm-crank  from  the  milling  machine  were  brought  into  use 
and  placed  as  shown  in  Fig.  2.  The  pawl  and  ratchet  feed  of 
the  shaper  were  removed,  and  the  index  plate  A,  with  a  49-hole 
circle,  was  clamped  in  its  place,  a  shouldered  bushing  being 
used  to  make  the  fit  and  keep  the  index  plate  concentric  with 
the  feed-screw.  The  worm-crank  B  was  then  fastened  to  the 
rod  C  with  a  screw,  and  this  rod  clamped  to  the  saddle  by  a 


TABLE  GIVING  NUMBER  OF  TURNS  OF  FEED-SCREW  FOR  INDEXING 

A  GIVEN  PITCH. 

Pitch  of  Rack. 

Pitch  of  Thread  on  Feed-screw. 
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thumb-screw,  not  shown.  The  fraction  4/7  =  28/49,  and  for 
spacing  the  28  holes,  a  piece  of  wire  D,  of  a  proper  diameter 
to  fit  loosely  in  the  holes  of  the  index  plate,  was  bent  at  the 
ends  to  such  a  length  as  to  span  26  spaces  on  the  49-hole 
circle,  leaving  the  other  two  holes  of  the  28  open  to  receive 
the  pin  of  the  worm-crank,  one  hole  at  each  end  of  the  wire. 
The  work  was  then  spaced  just  as  the  teeth  are  spaced  in  the 
milling  machine,  and  was  found  accurate.  When  the  feed- 
screw shaft  is  too  large  for  the  hole  in  the  index  plate,  the 


latter  may  be  mounted  on  the  back  end  of  the  screw   where 
the  nut  is  placed  to  take  up  lost  motion. 

As  the  method  has  a  wide  application  for  sjiacing  equal 
divisions,  the  accompanying  table  was  prepared  to  apply  to 
racks  up  to  20  diametral  pitch,  and  for  a  number  of  different 
pitches  of  feed-screw. 

Thus,  to  space  a  9-pitch  rack  on  a  shaper  having  a  feed- 
screw with  6  threads  per  inch,  we  find  from  the  table  that  it 
requires  2  2/21  turns,  which  will  be  accomi)lished  with  the 
index  plate  having  a  21-hole  circle,  taking  two  full  turns 
+  2  holes  on  the  21-hole  circle.  The  errors  tabulated  in  the 
table  are  in  ten-thousandths  of  an  inch  for  each  space,  the 
sign  showing  whether  the  space  thus  given  is  too  great  or  too 
small.  Thus,  an  error  —  1  shows  each  space  to  be  0.0001  inch 
too  short.  The  total  error  in  a  rack  of  100  teeth  would  then 
be  but  1/100  Inch,  which  is  negligible  for  most  work.  How- 
ever, the  errors  are  all  tabulated,  that  none  may  fall  into  error 
by  using  the  approximations  hero  given.  If  it  is  desired  to 
use  this  method  to  cut  a  rack  to  work  with  a  gear,  the  pitch 
of  which  is  given  in  circular  measure,  the  spacing  may  be 
done  as  follows.  Suppose  the  pitch  of  pinion  to  be  13/16  inch, 
and  the  feed-screw  has  5  threads  per  inch:  13/16  inch  ^  0.8125 
inch,  and  one  turn  of  the  screw  moves  the  table  1/5  inch  ;=  0.2 

0.8125 

inch.      The     turns    required    are    therefore    =:  4.0625 

0.2 
=  4  1/16  turns,  which  will  be  made  by  using  the  circle  with 
16  holes.  W.  L.  Benitz. 

Notre  Dame,  Ind. 


GRAPHICAL  DETERMINATION  OF  THE 
CROSS-ROLL  CURVE. 

In  the  December,  1907,  issue  of  Machinery  was  given  a 
mathematical  derivation  of  the  cross-roll  curve.  In  the  July, 
190S,   issue   was   given   a  graphical   method   which,   however. 


Pig.  1.    Graphical  Method  of  Laying  Out  Cross-roll  Curve. 

seems  rather  awkward  and  cumbersome.  The  following  graph- 
ical methods  will  be  found  far  more  convenient.  Lay  out  in 
two  views  the  axis  of  the  cross  roll  and  the  center  line  of  the 
pipe,  as  shown  in  Fig.   1.     Intersect  both  projections  by  sev- 


Jfarh/jicry..V.r. 
Fig.  2.    Method  in  Fig.  1  Simplified. 

era!  parallel  planes,  all  perpendicular  to  the  axis  of  the  roll. 
The  sections  of  the  pipe  will  all  be  ellipses;  the  corresponding 
sections  of  the  roll  must  be  circles  tangent  to  these  ellipses. 
The  radii  of  these  circles  may  be  set  off  from  the  axis  of  the 
cross-roll  in  their  respective  planes,  and  the  form  of  the  cross- 
roll  curve  thereby  determined. 
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The  amount  of  work  required  tor  this  construction  may  be 
reduced,  and  the  accuracy  of  the  construction  increased,  by 
arranging  tlie  sections  so  that  all  the  sections  of  the  pipe 
coincide,  noting,  of  course,  the  corresponding  change  in  posi- 
tion of  the  axis  of  the  roll  in  each  case.  Such  a  construction 
is  shown  In  Fig.  2.  When  this  nietliod  is  used  the  ellipse 
need  be  drawn  but  once.  The  line  AH  represents  the  axis  of 
the  cross  roll,  and  the  line  CD  the  center  line  of  the  pipe.  The 
ellipse  is  the  section  of  the  pipe  intersected  by  a  plane  per- 
pendicular to  the  axis  of  the  roll  at  4. 


pT "I  Mdchfnery.y.Y, 

Fig.  3.    Another  Graphical  Method  for  Laying  Out  the  Cross-roU  Curve. 

Radii  of  arcs  tangent  to  the  ellipse  having  centers  at  0',  1', 
2',  3',  and  4'  are  laid  off  from  0,  1,  2,  3.  4  upon  lines  at  right 
angles  to  AB.  These  radii  determine  the  shape  of  the  curve. 
The  points  0',  1',  2',  3',  4'  are  so  located  that  the  distance 
0'1'  =  1"1,  0'2'=:2"2,  etc. 

The  construction  shown  in  Fig.  3  is  based  on  the  fact  that 
if  the  pipe  were  of  zero  diameter,  the  cross-roll  would  be  in 
hyperboloid  of  revolution  generated  by  the  revolution  of  the 
center  line  CD  about  the  axis  AB.  The  curve  EF  for  this 
hyperboloid  is  determined  as  shown.  For  a  pipe  of  given 
diameter  the  form  of  the  cross-roll  is  a  cun'e  parallel  to  the 
curve  of  this  hyperboloid,  and  at  a  distance  inside  of  it  ei^ual 
to  the  radius  R  of  the  pipe.  The  curve  GR  is  therefore  the 
required  cross-roll  curve.  E.  H.  Wood. 

Ithaca,  N.  Y. 


EXTENSION  TOOL  HOLDER. 

The  extension  tool  holder  for  the  shaper,  which  is  shown 
in  the  engraving,  is  extremely  convenient  and  useful,  and  can 
be  made  at  small  cost.     The  one  shown  is  for  a  16-inch  shaper, 


the  cutter  Into  any  poBltion.  I  have  found  It  to  be  an  ad- 
vantage in  doing  work  with  an  extension  tool  oi  this  kind, 
to  reverse  the  position  of  the  cutter,  so  that  It  will  take  a 
draw  cut.  If  used  In  this  way,  there  should  be  an  additional 
taper  pin  put  through  In  some  such  poF.itlon  as  B,  so  as  to 
make  it  more  rigid  for  the  draw  cut.  As  the  ordinary  shaper 
head  Is  not  very  strong  for  draw  cutting,  great  care  must  be 
exercised  when  using  It  this  way.  The  tool  cuts  smoother, 
however,  and  Is  not  nearly  so  likely  to  "hog  In";  the  lines  on 
the  work  are  in  front,  and  It  Is  aliogelher  a  more  satisfactory 
way  to  work.  W.  A.  Kmoht. 

Columbus,  O. 


GAS  ENGINE  VALVES. 

The  accompanying  engravings  illustrate  the  method  used 
by  one  of  the  most  progressive  automobile  concerns  In  the 
East,  of  making  gas  engine  valves.  The  stock  is  first  taken  In 
bar  form  and  blocked  down  under  a  trip  hammer;  then  it 
is  reheated  and  finished,  as  shown  in  Fig.  1,  with  one  heat 
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Fig.  1.    Gas  Engine  Valve  which  Is  formed  by  the  Dies  shown  In  Pig.  2. 

between  dies  A  and  B,  Fig.  2.  These  dies  produce  a  finished 
head  and  stem,  to  forging  dimensions,  also  a  screw-driver 
slot  and  center  impression.  A  is  the  body  of  the  top  die; 
C  is  the  inserted  center  die  which  contains  the  centering 
plug  F  and  blades  E,  and  the  screw  D  which  forms  a  backing 
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ameter.     The  holder  is  fitted  into  the  clapper  box,  and  takes 
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Miu-Mnenj.y.Y. 
Extension  Tool  Holder  for  the  Shaper. 

the  place  of  the  clapper.  When  putting  it  in,  it  is  neces- 
sary to  drive  out  the  taper  pin  and  remove  the  clapper,  then 
when  the  holder  is  in  place  and  the  pin  driven  in  again,  the 
upper  square  corner  at  A  prevents  its  turning  and  makes  a 
solid  fixture  of  it.  The  opening  for  holding  the  cutter  bar  Is 
low  enough  so  that  the  bar  can  be  extended  backward  under 
the  tool  head,  which  enables  the  length  of  the  working  part 
of  the  bar  to  be  changed  to  any  length  desired.  With  this 
arrangement  there  is  no  "blocking  down"  of  the  tool,  no  tool- 
post  to  interfere,  and  the  bar  can  be  rotated  so  as  to  bring 


Fig.  2.    The  Upper  and  Lower  Dies  for  Forming  the  Valve  Head  and  Stem. 

for  the  plug  F;  hole  0  in  A  is  to  facilitate  easy  removal  of 
C  for  renewal  of  center  plug  F  and  blades  E.  These  blades 
form  the  screw-driver  slot  G  in  the  valve  head,  as  shown  in 
Fig.  1.  The  dies  were  designed  with  the  idea  of  doing  away 
with  two  operations;  milling  the  screw-driver  slot,  and  center 


Fig.  3.    Method  of  Driving  the  Valve  when  Turning. 

punching  the  head  end  of  the  valve,  also  for  making  it  an 
easy  matter  to  center  the  head  end  for  turning  in  the  lathe. 
The  slot  is  used  to  drive  or  rotate  the  valve  when  grinding  in 
the  seat  after  cylinder  and  valve  have  been  machined. 

In  Fig.  3  is  shown  the  driving  head  for  turning.  A  is  the 
center  which  fits  the  lathe  spindle  and  B  and  C  are  two  rings 
or  collars  which  are  an  easy  fit  on  the  straight  portion  of  A. 
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D  is  the  driver  which  flis  into  a  part  round  and  part  elongated 
hole  in  B,  and  Is  kept  in  place  by  pin  E.  The  large  diameter 
of  Z)  is  a  little  smaller  than  the  elongated  hole  In  B.  so  that 
it  will  have  a  radial  motion  to  allow  for  any  variation  be- 
tween the  center  and  the  driving  hole  in  the  valve.  There  is 
some  variation  in  the  distances  of  these  holes  owing  to  the 
oval    surface   of   the   valve    which   causes    the   drill    to    crawl 
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Fig   4.    Jifir  used  for  DrlUlng  Holes  for  Driver. 

a  little.  The  screw  U  holds  the  rig  firmly  in  place,  a  flat 
beins  milled  on  A  which  it  seats  against.  In  Fig.  4  are  shown 
elevations  of  the  jig  used  for  drilling  the  driving  hole.  A 
is  the  body  of  jig.  C  the  bushed  drill  hole,  and  B  the  clamp- 
ing screw  with  a  60  degree  point  which  locates  and  clamps 
the  valve  in  position  while  the  drive  hole  is  being  drilled. 

E.  S.  Wheeler. 


DIB  FOR  COUNTER-SINKING  HOLES  IN 
CORNER  IRONS. 

In  the  engraving  is  shown  a  die  used  for  counter-sinking 
holes,  previously  pierced,  in  corner  irons  of  five  different 
sizes:  %,  %,  1's,  1,  and  1%  inch  inside,  and  3/32  and  %  inch 
thickness.  The  work  is  done  by  this  device  much  quicker 
than  it  can  be  done  in  a  drill  press.  The  work  is  placed  in 
the  groove  in  the  part  C,  shown  in  the  sectional  view,  and 
the  plunger  B,  which  has  a  sliding  fit  in  the  base-plate  A. 
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Die  for  Countar-sinking  Holes  in  Comer  IrODS. 

counter-sinks  the  metal  around  the  holes  in  the  work,  by 
being  pressed  into  it.  The  bevel  on  the  point  of  this  plunger 
B  is  made  the  same  as  the  angle  of  the  screw-head  to  be  used 
for  the  corner  irons,  but  the  distance  g  is  somewhat  less 
than  the  thickness  of  the  stock,  so  that  the  point  will  not 
project  through  the  stock  and  strike  the  punch.  The  punch 
used  is  simply  a  flat-bottomed  plunger,  2  inches  square,  hav- 
ing a  perfectly  smooth  bottom  surface,  and  hardened. 

The  sleeve  C  is  made  in  five  different  sizes,  one  for  each 
size  of  corner  iron,  and  is  turned  tapered  on  the  outside  to 


fit  into  the  holder  I).  The  sleeve  C  is  split,  and  after  being 
split  is  drawn  to  a  purple  and  hardened.  There  are  two  holes 
in  each  of  the  halves  of  the  sleeve  C,  at  E  and  F,  as  shown 
in  the  plan  view.  These  holes  contain  springs  which  hold 
the  two  parts  of  the  sleeve  apart,  so  as  to  admit  the  stock. 
■Wlien  the  stock  is  placed  in  the  groove  in  sleeve  C,  it  is 
located  by  the  point  of  the  counter-sink  B,  and,  as  the  punch 
descends,  it  first  forces  the  sleeve  C  into  the  bolder  D,  thus 
clamping  the  stock  and  preventing  it  from  bonding.  Tile 
annular  rings,  shown  under  both  Z>  and  C,  are  rubber  pads, 
permitting  a  springing  action,  as  soon  as  the  stock  is  firmly 
held  in  sleeve  C. 

The  spring  under  the  plunger  B  holds  it  up  against  the 
work,  and  makes  it  possible  for  the  point  to  locate  the  hole 
in  the  work  before  the  punch  has  dfscended  far  enough  to 
force  it  into  the  work,  forming  a  counter-sunk  hole.  Plunger 
B  should  be  left  as  hard  as  possible,  because  it  is  subject  to 
considerable  wear.  S.  S.  Hart. 

Aurora,  111. 


A  CHEAP  HOME-MADE  FORGE. 

To  make  a  cheap  forge,  a  cylinder  is  first  made  about  3  feet 
r>  inches  in  diameter  and  about  2  feet  9  inches  high,  from 
i/i-inch  sheet  steel,  as  shown  in  the  engraving.  Then  two 
holes  are  cut  in  this  cylinder  opposite  each  other  about 
9  inches  from  the  top  edge.  These  holes  should  be  large 
enough  to  allow  a  2%  or  3-inch  common  steam  pipe  to  pass 
through  freely.     For  a   forge  intended   for  heavy   forging,  a 
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Serviceable  and  Inexpensive  Forge. 


3-inch  pipe  is  to  be  preferred.  The  pipe  should  be  long 
enough  to  pass  through  the  cylinder  and  extend  about  2 
inches  outside  on  one  side,  and  6  or  8  inches  on  the  other 
side  of  the  cylinder.  The  end  of  the  pipe  that  extends  out 
about  2  inches  should  be  threaded,  and  a  cap  should  be 
screwed  on  this  end  in  such  a  way  that  it  can  be  removed  or 
put  on  by  hand.  A  wind  gate  is  now  put  on  the  other  end 
of  the  pipe,  and  this  is  then  attached  to  the  blast  pipe.  After 
having  laid  the  pipe  in  place  temporarily,  a  1%-inch  hole  is 
drilled  into  the  pipe  on  one  side,  and  on  each  side  of  this 
hole  three  %-inch  holes,  folio-wed  by  two  %-inch  holes,  about 
3  inches  apart,  are  drilled.  A  piece  of  steel,  one  inch  thick, 
about  4  or  5  inches  wide,  and  long  enough  so  that  it  will 
go  at  least  one-third  around  the  pipe,  is  now  made.  In  the 
center  of  this  piece  a  1%-inch  hole  is  drilled,  and  the  piece 
is  bent  so  .that  it  will  fit  the  outside  of  the  pipe.  This  piece 
is  placed  directly  over  the  1%-inch  hole  in  the  pipe,  being 
attached  with  some  fire  clay.  It  serves  the  purpose  of  pro- 
longing the  life  of  the  pipe,  and  keeps  the  pipe  from  burn- 
ing out  at  the  hole.  After  the  forge  constructed  in  this 
manner  is  leveled  up.  broken  brick,  sand,  dirt  and  cinders 
are  dumped  in  and  packed  firmly  up  to  the  lower  side  of  the 
pipe.  One-half  inch  bolts  or  rivets,  about  l^^j  inch  long,  are 
put  in  the  small  holes,  and  then  the  remaining  part  of  the 
cylinder  is  filled  up  with  cinders  and  packed  firmly,  space 
being  left  to  form  a  pit  for  the  fire.  The  forge  is  now  ready 
for  use. 

The  advantages  of  this  forge  are:  It  Is  possible  to  make 
a  large  or  small  fire,  according  to  the  requirements;  if  a 
long  fire  is  required  one  can  pick  out  enough  of  the  cinders 
and  take  out  the  bolts  or  rivets  mentioned;  the  length  of 
the  fire  can  be  adjusted  to  the  requirements  by  taking  out 
more  or  less  bolts;  there  is  no  brick  or  fire  clay  lining  to  be 
set  before  the  forge  can  be  used.  The  writer  has  built  sev- 
eral of  these  forges  in  various  shops,  and  they  give  the  best 
of  satisfaction.     The  forge  will  work  well  until  the  pipe  rusts 
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out,  and  then  another  pipe  is  made  and  put  in  place  at  very 
small  expense,  and  very  little  loss  of  time. 

When  the  Are  gets  dirty,  use  the  poker  and  poke  the  dirt 
down  throiiRh  the  hole.  Take  off  the  cap  at  the  end  of  the 
pipe  and  open  the  wind  gate  and  blow  out  the  cinders  inside 
of  the  pipe.  It  takes  no  more  than  two  minutes  to  clean  a 
Are  in  one  of  these  forges.  The  writer  prefers  this  forge  lo 
any  other  as  the  most  serviceable  and  inexpensive  one  lo 
use  on  any  class  of  work.  It  is  adapted  to  a  great  variety  of 
forging.  The  writer  has  made  big  blanking  dies,  welded 
S-inch  diameter  shafts,  and  put  14-ineh  links  in  chains,  on 
the  same  forge.  Geo.  T.  Coles. 

Dfcatur,  111. 


ON  OBTAINING  APPROXIMATE  FRACTIONS. 

Referring  to  the  article  contributed  by  me  on  the  subject 
"How  to  Obtain  Approximate  Fractions  by  the  Method  of 
Continued  Kractions,"  which  was  published  in  the  August 
issue  of  M.\ciiixERV.  I  would  say  that  before  trying  to  obtain 
the  approximate  fractions  cf  a  fraction,  one  should  first  at^ 
tempt  to  factor  said  fraction.  In  the  selection  of  729/ l.Oon, 
as  shown  in  the  article,  it  was  resolved  into  approximate 
fractions  to  serve  as  an  illustration  of  how  the  work  was  done, 
yet  it  might  have  been  factored  thus:  729/1,000  =  81/100  X 
9/10.  Retaining  the  Sl/100  and  raising  the  9/10,  for  instance, 
to  36/40,  we  should  then  have  SI  100  and  36/40  as  fractions 
indicating  gears  that  might  be  used,  and  which  would  give 
the  required  lead  exactly. 

Providence,  R.  I.  Mitchell  Dawes. 


SPECIAL  BORING-BAR. 

A  special  boring-bar  for  use  in  either  lathes  or  horizontal  bor- 
ing mills  is  illustrated  in  Fig.  1.  This  bar  is  adapted  for  boring 
taper  holes  or  cutting  grooves  in  bearings,  as  well  as  for  other 
classes  of  work  that  it  is  profitable  to  do  with  a  single-ended 
cutter.  The  bar  is  made  of  ordinary  machine  steel,  and  has 
a  taper  shank  to  suit  the  spindle  of  the  boring  mill.  Length 
A  is  made  twice  the  length  of  the  hole  that  is  to  be  bored  and 
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Fig.  1.    Special  Boring-bar  for  Taper  Boring  or  Groove  Cutting. 

chased   16   threads   per   inch   the   full   length.     Collar   C   is 


made  of  machine  steel,  threaded  to  suit  bar,  and  case-hardened 
£0  as  not  to  allow  it  to  cut  where  it  comes  into  contact  with 
the  steel  bevel  key  E.  This  key  is  case-hardened,  and  is  made 
the  exact  bevel  of  half  the  difference  of  the  diameters  of  the 
two  ends  of  the  taper  hole  to  be  bored,  and  is  a  sliding  fit  in 


Fig.  2.    Example  of  Taper  Boring  done  with  the  Bar. 

a  ?4-inch  keyway.  The  key  should  be  not  less  than  1  inch 
longer  than  the  length  of  the  hole  which  is  to  be  bored,  so 
as  to  allow  for  starting  the  VL'-inch  square  tool,  which  is  held 
in  collar  F  by  a  slotted  set-screw  G.  The  tool  is  a  sliding  fit 
in  a  square  hole  in  the  collar  and  the  collar  is  shrunk  on  the 
bar. 

In  operating  the  bar.  the  boring  mill  is  geared  to  cut  16 
threads  per  inch,  and  the  tcol  set  to  the  amount  of  cut  de- 
sired to  be  taken.  A  parallel  strip  is  then  clamped  to  the 
table,  upon  which  one  of  the  four  handles  H  is  rested.    When 


the  machine  is  sinned  the  threaded  collar  C  Is  forced  to 
travel  on  the  bar,  and  as  the  bevel  key  E  moves  Inward  the 
tool  is  fed  Into  the  cut,  the  result  being  a  taper  hole  the 
exact  taper  of  the  key.  As  long  as  the  key  Is  retalped,  the 
hole  can  be  duplicated  exactly,  and  there  need  be  no  fear  of 
lis  not  fitting  the  same  as  the  original,  which  Is  very  often 
the  case.  The  feed  of  IC  to  the  Inch  would  leave  a  rather 
rough  finish,  but  this  Is  easily  overcome  by  using  a  broad- 
ncse  finishing  tool. 

When  desiring  to  cut  a  groove,  a  tool  Is  Inserted  In  the 
cellar  F  the  exact  shape  of  groove  to  be  cut.  and  the  bar  Is 
revolved  In  a  stationary  pcsitlon.  The  collar  C  is  then  turned 
by  the  handles  H  so  that  the  taper  key  forces  the  tool  into  the 
cut.  and   when  the  required  depth   is  reached,  set-screw  O  is 
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Fig.  3.    Plan  of  Thrast  Bearing  showing  Thruat  Grooves  cut  by  the  Bar. 

slacked  off  and  the  tool  drops  back  into  the  slot:  the  bar  can 
then  te  removed.  The  four  handles  H.  which  are  tapped 
into  the  threaded  collar  C.  give  a  momentum  to  the  collar 
which  facilitates  removing  the  taper  key  E  after  each  cut, 
thereby  saving  much  time.  It  is  only  necessary  to  make  the 
length  B  of  the  bar  long  enough  to  reach  the  yoke  of  the 
boring  mill.  On  the  lathe,  the  bar  is  used  practically  the 
same  as  on  the  boring  mill  with  the  exception  that  the  work 
moves  instead  of  the  bar.  The  bar  is  especially  adapted  to 
performing  work  on  castings  too  large  to  swing  in  the  lathe 
or  vertical  mill.  It  proved  to  be  very  economical  for  finishing 
twelve  cast  steel  levers  similar  to  the  one  shown  in  Fig.  2. 
which  were  too  long  for  any  lathe  or  vertical  boring  mill  to 
swing,  in  the  shop  where  the  bar  was  made.  Fig.  3  shows  a 
plan  of  a  large  thrust  bearing  whi.ch  has  thrust  grooves.  The 
bar  was  very  useful  in  cutting  these  grooves,  which  were  re- 
quired to  have  a  fine  finish  and  be  very  accurate.  This  would 
have  been  a  very  difficult  job  to  do  with  the  ordinary  boring- 
bar.  This  bar  can  be  put  to  various  other  uses.  and.  owing 
to  its  simple  construction,  is  quite  inexpensive.  It  can,  of 
course,  be  made  in  various  sizes  to  suit  very  small  as  well  as 
large  work.  R-  S.  F. 


AN  ADVANTAGE  OP  IGNORANCE. 

A  variation  of  Billy's  experience  related  in  the  May  issue 
may  be  worth  while  telling.  A  farmer  who  needed  a  few 
repairs  done  on  some  of  his  implements,  requested  a  local 
repair  man  to  permit  him  to  use  a  drill  press.  hims'If.  in 
order  to  save  time  on  his  own  work.  Permission  being  granted, 
some  smart  Jimmy,  as  usual,  crossed  the  belt,  but  the  farmer, 
not  being  as  nearsighted  as  poor  old  Bill,  promptly,  reground 
the  drill  to  suit  the  drill  press.  Xeedless  lo  mention,  the 
Jimmy  figuring  in  this  case  was  dumbfounded,  and  attended 
unusually  well  to  his  own  business  for  tlie  balance  of  the  day. 
excepting,  of  course,  that  he  spent  some  time  trying  to  find 
out  "how  it  was  done."  Alfred  X.  Hammond. 

Erie.  Pa. 


SEMI-AUTOMATIC  REAMING  MACHINE. 

The  accompanying  illustration  represents  a  small  bench 
machine,  designed  for  reaming  holes  in  the  pointers  used  on 
an  electric  meter.  These  holes  are  tapered  0.01  inch  per  inch, 
and  are  forced  onto  taper  shafts  after  the  latter  are  assem- 
bled in  the  register.  The  taper  shafts  vary  in  diameter  so 
that  it  is  necessary  to  ream  each  pointer  to  fit  the  shaft  on 
which  it  is  to  be  used.  The  usual  method  of  fitting  these  is 
to  use,  when  assembling,  a  hand  reamer  with  which  the 
pointers  are  reamed  until  they  fit  the  shaft  at  the  proper  dis- 
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tance  from  the  end.  This  method  requires  a  great  deal  of 
reaming  and  fitting,  and  thus  Is  not  very  satisfactory  where  a 
large  production  Is  required. 

It  win  be  observed  that  the  device  here  Illustrated  Is  fitted 
with   a   slide  A    on   which   pins  B   are   provided    to   hold   the 


As  before  stated,  the  size  of  the  reamed  hole  is  governed 
directly  by  tue  size  of  the  taper  shaft,  the  idea  being  to  re- 
move the  i)olnters  from  the  chuclj  as  fast  as  they  are  reamed, 
and  plaoc  thorn  on  the  shaft  for  which  they  were  gaged.  In 
sotting  up  this  machine  for  the  operator,  it  Is  necossary  to 
adjust  the  taper  reamer  to  the  proper  depth.  The  register  is 
first  placed  on  the  slide  A,  the  latter  Is  then  brought  forward 
until  pawl  ./  engages  the  first  notch  as  shown  In  the  side 
elevation,  thus  bringing  the  first  pointer  shaft  between  the 
gage  points  C  and  D.  This  operation  causes  the  indicator  E 
to  assume  a  vertical  position,  which  Is  not  very  important, 
altliough  it  should  stand  about  vertical.  The  indicator  is 
then  locked  by  means  of  the  lever  K  and  friction  clamp,  as 
formerly  described.  It  is  then  in  position  to  stop  the  spindle. 
Tne  reamer  has  a  straight  shank,  and  is  held  in  the  spindle 
G  by  a  small  set-screw  by  means  of  which  it  Is  adjusted 
to  the  proper  length.  The  simplest  way  of  doing  this  Is  to 
set  the  tool  out  gradually,  trying  the  pointer  on  the  shaft 
each  time  until   it  fits  at  the  proper  distance  from  the  end. 


Slachillcri/yX.r. 
Elevations  and  Plan  of  the  Semi-automatic  Reaming  Machine 
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register,  after  the  latter  has  been  assembled  with  the  pointer 
shafts  and  is  ready  to  be  fitted  with  the  pointers.  Directly 
above  slide  A.  and  in  line  with  the  pointer  shafts,  are  located 
two  gage  points  C  and  D,  one  fixed,  and  one  movable,  the 
latter  operating  a  lever  or  indicator  E  on  the  same  principle 
as  a  multiple  gage.  The  upper  end  of  the  indicator  E  is  split, 
forming  a  fork  which  straddles  the  taper  reamer  F  thus  form- 
ing a  stop  for  spindle  G  as  shown  in  the  front  elevation.  Slide 
A.  which  carries  the  register,  is  opei-ated  by  handle  H,  and 
the  pointer  shafts  are  stopped  in  alignment  with  the  gage 
points  by  means  of  a  pawl  J  which  engages  with  the  four 
notches  as  shown.  Spindle  G  slides  in  its  bearings,  and  is 
driven  by  a  small  grooved  pulley.  The  back  end  of  the  spindle 
is  provided  with  a  spool  by  means  of  which  the  spindle  is 
operateci»  back  and  forth.  Lever  E  operates  a  friction  clamp, 
which  in  turn  locks  the  indicator  E,  thus  forming  a  positive 
stop  for  the  spindle.  It  will  be  noticed  that  this  machine  is 
provided  with  a  magazine  feed,  by  means  of  which  the  point- 
ers are  automatically  carried  in  position  to  be  reamed.  The 
method  of  accomplishing  this  will  oe  readily  seen.  Hopper 
L  forms  a  receptacle  for  the  pointers.  Plunger  M,  which  is 
operated  up  and  down  through  the  center  of  the  hopper,  is 
slotted  in  the  end  so  as  to  pick  up  the  pointers  and  carry 
them  down  in  the  proper  position  to  drop  into  the  magazine  y, 
from  which  they  are  conveyed  to  the  revolving  chuck  P.  The 
magazine  and  chuck  are  so  constructed  as  to  prevent  the 
work  from  entering  in  any  but  the  right  way.  The  chuck  has 
twelve  slots  to  receive  the  work,  and  is  indexed  by  means  of 
handle  R.  The  index  plate  S  is  fastened  to  the  same  shaft  as 
the  chuck,  and  locates  the  work  in  alignment  with  the  spin- 
dle by  means  of  the  pawl  T.  A  small  pulley  drives  a  crank, 
which  in  turn  operates  the  plunger  M. 


When  it  is  set  for  one,  the  rest  are  bound  to  come  right  for 
the  reason  that  the  ratio  of  the  indicator  arms  is  such  as 
to  correspond  with  the  taper  per  inch,  which  in  this  case  is 
one-hundredth  inch.  F.  H.  Halstead. 

Gt.  Harrington,  Mass. 


THE  EFFECT  OP  ROLLED  BELTING  ON  ITS 
APPLICATION. 

Perhaps  the  method  adopted  by  the  manufacturers,  of  rolling 
up  leather  belting,  has  been  discussed  in  the  columns,  of  Ma- 
chinery, but  if  it  has  not,  we  wish  to  call  attention  to  a 
fault  of  the  present  practice.  This  fault  has  been  forcibly 
brought  to  our  attention  lately  while  equipping  cur  new 
machine  shop.  Obviously,  belting  should  be  rolled  just  oppo- 
site to  the  way  it  is  now  rolled  if  we  are  to  apply  the  belt- 
ing with  the  hair  side  next  to  the  pulleys.  It  is  the  verdict 
of  all  good  mechanics  that  belts  wear  best  applied  in  this 
way,  but  belting  is  universally  rolled  with  the  smooth  or 
hair  side  on  the  outside.  This  gives  the  belting  a  natural 
set  or  curve  which  is  a  great  inducement  to  the  mechanic  to 
apply  it  to  the  pulley  in  the  same  way.  Why  do  not  the  manu- 
facturers roll  belting  the  way  it  should  go  when  in  use? 

G.  R.  L.\NG. 
Meadville,  Pa.  G.  R.  Lang  Co. 

[The  point  made  by  our  correspondent  is  important,  and  is 
cue  that  should  be  taken  into  consideration  by  belting  manu- 
facturers, generally.  Obviously  a  roll  of  belting  looks  best 
when  made  up  with  the  smooth  or  hair  side  out,  but  as  our 
correspondent  says,  the  belting  acquires  a  set  when  rolled 
in  this  direction  that  is  hard  to  overcome  when  applied  to 
pulleys  with  the  hair  side  next  to  the  pulleys,  as  it  should  be. 
Belting  manufacturers  who  are  desirous  of  having  their  belt- 
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ing  applied  so  as  to  give  the  best  ifsults  should  give  the  mat- 
ter their  attention.  Doubtless  they  will  Hud  that  the  mere 
matter  of  appearance  is  not  nearly  so  important  as  conveni- 
ence of  application.— Enrrou.] 


SIMPLE  SOLUTION  OF  "A  PROBLEM  IN 
TRIGONOMETRY." 

The  following  is  a  simple  solution  of  "A  Problem  In  Trlgo- 
nometr.v."  published  in  the  How  and  Why  section  of  the 
August   issue  of  Maciiinehy. 

Let  the  given  length  ac  =  A;  the  given  length  ab  =  B;  the 
given  radius  =  «:  and  the  given  angles  =  o.  and  /3.  Draw 
de  parallel  to  c/,  through  the  center  of  the  circle;  and  ck  and 
)g  at  right  angles  to  dc. 


I  I         A. 


B 


Then  ad  = 

tan/3 

(1 

cd 

=  ad  +  A 

J    ' 

B 

tan  (3 

fg 

—  ck  =  cd 
i 

5iD|3=: 

B 

\ 

sin  (3  1  .1 

.1    f; 

1               1    »" 
tan  (3/ 

fd 

sin  0 

R 

=  sin  u  = 

R 

V  =1.9626x  +  0.1613 

X  =0.5094j/  — 0.0822 

X'  —  0.2595J/'  —  0.0837!/  +  0.00G7 

R'  =  1.2595J/'  —  0.0837V  +  0.00G7 

j/»  —  0.066nj/  =  0.0251 

y  =0.19525 

2!/ =  0.3905 

This  is  a  good  exercise  for  students  in  analytical  geometry, 
and  a  test  of  the  accuracy  of  their  arithmetical  work. 

Syracuse,  N.  Y.  William   Kent. 

[While  the  above  solution  may  be  more  elegant  than  a 
trignometrical  one,  and  seem  preferable  to  the  mathemati- 
cian for  that  reason,  it  involves  considerably  more  arithmeti- 
cal work,  and  requires  more  time  for  working  out  than  the 
trigonometrical  solutions  offered  in  the  August  issue  and  in 
the  present  number.  From  a  practical  point  of  view,  there- 
tore,  and  for  practical  purposes,  it  seems  that  the  trigonomet- 
rical  solutions  are   to   be  preferred. — Editor.] 


(2) 


\  tan  /3  / 


(4) 


Machtueri/.X.  J'. 

Angle /!)?(  =  90°— /3+  w  (5) 

.v  =  2  R  sin  fbh  (6) 

The  length  x  is  determined  in  the  same  manner.   When  the 

formula    (4)    has   been    obtained,    this   solution    requires   but 

three  steps  for  finding  the  chord,  although  one  step  involves 

two   divisions,   one  addition,  and   one  multiplication. 

Philadelphia,  Pa.  Louis  J.  Schroeder. 


SOLVING  "A  PROBLEM  IN  TRIGONOMETRY"  BY 
ANALYTICAL  GEOMETRY. 

The  solution  of  S.  S.  Y.'s  problem  in  the  How  and  Why 
section  of  the  August  issue  is  an  interesting  practical  exer- 
cise in  trigonometry,  but  it  may  be  solved  more  simply  by 
analytical  geometry.  The  object  is  to  find  the  co-ordinates 
X  and  y  of  the  points  of  intersection  of  the  circle  and  the  in- 
clined lines  passing  through  the  point  p. 

The  equation  of  a  circle  is  x-  +  y'=-R'  if  the  origin  of  co- 
ordinates is  at  the  center;  and  that  of  a  line  passing  through 

a  given  point  is  y — -y^^a 
(X  —  x,),  in  which  y^x,  are 
the  coordinates  of  the  given 
point,  and  a  is  tlie  tangent 
of  the  angle  the  line  makes 
with  the  axis  of  abscissas. 
Substituting  known  values  in 
these  equations,  and  combin- 
ing them  so  as  to  eliminate  y. 
we  get  the  value  of  x,  and 
vice  vei'sa.  In  the  first  of 
the  two  cases,  the  writer  has 
changed  the  usual  position  of 
1irachi„eru..\:r.  X  and  y,  so  as  to  get  the  angle 
51'  in  the  first  quadrant,  and.  thereby  obtain  a  positive  value 
of  a. 

The  known  values  in  the  first  case  .are:     7f  =  0.196;   R-=z 
•0.038416;    r,  =  0.1;    i/,  =  0.03125;    a  =  1.2349. 
y  —0.03125  =  1.2349     (x  — 0.1) 
y  =1.2349x  — 0.09224 
y-  =  1..^25a;=  —  0.227Sa.-  +  0.00851 
R-  =  2.325a;'  —  0.2278.T  -f  0.00851 
2.525x=  —  0.2278a;  =  0.0299 
x=— 0.0902a;  =  0.01185 
X  =  0.0451  +  0.117S  =  0.1629 
2x  =  0.3258 

In  the  second  case  we  put  x  and  y  in  their  usual  position. 
We  have  given  a  =  tg  63°  =  1.9626;   j,  =  —  0.03125;    i/i  =  0.1. 
1/  —0.1  =  1.9626   (a- +  0.03125) 


PATTERNMAKERS'  SCRATCH  GAGE. 

The  illustration  below  shows  a  patternmaker's  scratch 
gage.  This  scratch  gage  is  constructed  entirely  of  hardwood 
(black  walnut  preferred).  The  stick  is  made  the  full  length 
in  the  shape  of  a  cam,  in  a  uniformly  increasing  involute 
curve.  The  hole  in  the  guide  is  made  of  the  same  shape  as  the 
outside  of  the  stick,  but  the  curve  is  carried  about  5/16  inch 
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Quick-adJustlDg  Scratch  Gage. 

farther  around,  which  makes  it  a  little  larger  than  the  stick. 
Now,  if  the  stick  is  slid  into  the  guide,  and  then  the  guide 
revolved  around  the  stick  a  quarter  turn,  it  will  clamp  tightly. 
This  makes  a  simple,  neat,  quick-adjusting  tool  for  the  pat- 
ternmaker or  carpenter.  This  gage  is  the  invention  of  Mr.  Ed. 
Therrian,  of  Two  Harbors,  Minn.,  and  he  has  used  it  for 
years  with  great  satisfaction.  Austin  G.  Johnson. 

Two  Harbors,  Minn. 

*     *     * 

TRUCKS  FOR  MOVING  MACHINERY. 

In   the    September    issue    of    Machinery    we    published    an 

article  by  Mr.  Ethan  Viall,  under  the  above  title,  descriptive 

of  a  small  truck  used  for  moving  machinery,  heavy  castings, 

etc..  about  the  shop,  together  with  a  drawing  giving  its  prin- 


Machlne  Tool  mounted  on  a  Pair  of  Trucks. 

cipal  dimensions.  The  accompanying  illustration  gives  an 
idea  cf  the  usefulness  of  a  pair  of  these  trucks  in  a  shop. 
As  the  top  of  the  truck  platform  is  comparatively  close  to 
the  floor,  heavy  tools  can  easily  be  placed  upon  them  and 
moved  from  one  place  to  another. 
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SHOP  KINKS. 


A  DEPARTMENT  OF  PRACTICAL  IDEAS  FOR  THE  SHOP. 

ContrlbuUonn  of  kinks,  devices  and  methods  of  dotnff  work  nre  solicited  tor 

this  column.     Writ©  on  one  side  of  the  paper  only  and 

send  sketches  when  necessary. 

STAMPING  TRACINGS. 

To  Stamp  names  oi-  headings  on  tracing  cloth,  use  a  rubber 
stamp  witli  the  ordinary  red,  blue  or  green  ink  found  in 
inking  pads.  Before  the  ink  has  a  chance  to  dry,  sprinkle 
lamp-black  over  it.  using  an  insect  powder  sprayer  for  the 
purpose.  When  dry,  brush  off  with  a  piece  of  chamois  skin. 
Stamping  done  in  this  manner  will  be  found   light-proof. 

Aurora.  III.  .Ions  D.  ScKUitY. 


PENCIL  SHARPENER. 
The  accompanying  engraving  represents  a  pencil  sharpener 
or   pointer.     As  seen   from   the   illustration,   it   consists   of   a 
piece  of  thin  spring  brass  bent  to  the  form  shown  and  fast- 
ened under  the  table  near  the  edge  by  two  round-head  wood 


SAND  PAPER 
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screws.  The  sandpaper  is  held  between  the  table  and  the 
brass  spring.  To  sharpen  the  lead  of  the  pencil,  slip  the 
point  between  the  leaves  of  the  sandpaper  and  move  it  back 
and  forth.  John  B.  Sperrt. 

Aurora,  111. 


HARDENING  DRILLS  FOR  DRILLING  SPRING  STEEL. 

The  difficulty  of  making  a  drill  stand  up  when  drilling 
spring  steel  is  probably  well  known  to  all  of  the  readers  of 
M.\CHINERY  who  have  had  to  do  with  this  kind  of  work.  The 
writer  has  been  using  the  following  method  for  hardening 
drills,  with  much  success.  A  hole  is  drilled  about  Vi  inch 
deep  in  a  piece  of  lead  with  the  point  of  the  drill  to  be  hard- 
ened, care  being  taken  that,  when  the  drill  is  removed,  the 
hole  is  not  enlarged  more  than  necessary  to  get  the  drill  out. 
Then,  the  point  of  the  drill  is  heated  cherry  red,  and  again 
placed  in  the  hole  and  given  a  light  blow  with  a  hammer,  and 
permitted  to  cool  in  the  lead.  It  then  will  stand  up  much 
longer  than  otherwise.  Turpentine  is  a  good  lubricant  when 
drilling  this  kind  of  material.  William  Davis. 

Philadelphia,  Fa. 


HANDY  ATTACHMENT  FOR  LATHES. 
The  accompanying  illustration   shows  a  handy  attachment 
for  lathes.     The  tapered   slot   in  the  casting  holds  the  head 
of  the  set-screw  in  the  dog  when  tightening  it  on  stock.     No 
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machine  work  is  necessary   in  the  construction  of  this  tool. 
save   the   drilling  for   two   set-screws;    and   the   device   saves 
many  steps  when  wrenches  are  scarce  and  hard  to  find. 
Middletown,  N.  Y.  Dox.vld  A.  Hampsox. 


SAVING  A  TAP  WARPED  IN  HARDENING. 
The  following  method  of  saving  a  tap  warped  in  hardening 
may  be  of  special  interest  to  those  having  to  do  w-ith  tools 
of  this  or  similar  description.  The  tap  in  question  was  of 
the  expansion  type,  with  a  hole  drilled  longitudinally  through 
its  center,  and  reamed  for  a  taper  pin,'  which  latter  was 
used  for  expanding  the  tap.  The  total  length  of  the  tap 
was  20  inches,  the  diameter  being  I14   inch.     A  length  of  4 


inches  ill  the  center  was  threaded,  leaving  8  inches  on 
the  one  end  for  a  guide  and  8  inches  on  the  other  end  for 
the  shank.  The  tap  was  hardened,  but  when  tried  on  its  cen- 
ters after  hardening,  it  was  found  that  it  had  warped  and 
that  there  was  not  enough  left  on  the  shank  and  guide  for 
grinding,  so  that  the  thread  would  run  true  with  its  guide 
bushings.  To  remedy  this  detect,  a  piece  of  brass  was  solder- 
ed onto  each  end  of  the  taii,  and  after  this  was-  done,  a  piece 
of  cast  iron  was  chucked  in  the  lathe  and  a  hole  bored  and 
a  thread  cut  to  fit  the  tap,  which  was  then  screwed  Into 
this  cast  Iron  piece  backwards,  so  that  it  would  not  cut  Its 
way  through.  The  end  which  projected  was  then  centered, 
the  center  being  cut,  cf  course,  in  the  piece  of  brass  fastened 
to  it.  When  this  was  done  the  tap  was  screwed  through  the 
casting,  the  chuck  was  taken  off  and  reversed,  and  the  tap 
was  screwed  in  from  the  back  of  the  chuck,  and  the  other  end 
centered.  The  tap  was  now  put  on  the  new  centers  in  the  brass 
pieces  and  the  threaded  part,  when  tested,  ran  absolutely 
true.  F.  M. 


TIGHTENING  A  BUSHING  FOR  PAPER  BOLLS. 
To  the  left  of  the  accompanying  line  engraving  is  shown  the 
end  of  a  brass  bushing  placed  on  rolls  used  in  paper  mills  for 
feeding  the  paper  through  the  machines.  The  rolls  are  about 
2  feet  in  diameter  and  10  feet  long,  and  the  brass  bushing, 
which  is  about  %  inch  thick,  became  loose  on  one  roll.  The 
following  method   of  tightening   it  proved   very   satisfactory, 


and  may  be  of  interest  to  others.  In  order  to  diminish  the 
size  of  the  bushing  so  as  to  tighten  it  on  the  roll,  a  cast  iron 
collar,  shown  to  the  right,  was  made,  the  smaller  end  of  the 
taper  hole  bored  in  the  collar  being  about  0.009  inch  smaller 
than  the  outside  diameter  of  the  bushing  on  the  roll.  The 
brass  bushing  was  next  removed  from  the  roll,  and  was 
forced  through  the  collar,  and  then  again  pressed  0:1  the 
roll  and  turned  true.  E. 
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NEEDLES  USED  AS  DIVIDER  POINTS. 

The  engraving  herewith 
shows  the  kind  of  divider 
points  which  I  have  on  all 
my  dividers  and  com- 
passes. The  inside  of  each 
divider  leg  is  grooved 
about  the  depth  of  the  di- 
ameter of  an  ordinary 
sewing  needle,  a  needle  is 
placed  in  the  groove,  and 
around  the  caliper  leg  and 
needle  is  fitted  a  band  of 
brass.  This  band  secures 
the  needle  to  the  leg  as 
firmly  as  if  they  were  one 
piece.  This  gives  a  hard, 
sharp,  round  point  which  | 
can  be  thrown  away  when 

dull  or  broken.     Die  sinkers,  tool-makers  and  machinists  will 
find  these  the  best  divider  points  ever  used.  Die  Maker. 

[Sewing  needles  also  make  superior  scribers  for  marking 
around  templets  on  work  requiring  very  exact  duplication  of 
outline  and  size.  The  points  are  much  better  than  can  be 
made  by  the  average  mechanic,  being  sharp,  round,  nicely 
tapered  and  of  a  fine  temper.  Of  course,  a  suitable  holder 
nn^st  be  provided,  but  that  is  easy  to  make  or  buy. — Editor.] 


NEW   MACHINERY   AND   TOOLS. 


A   MONTHLY   RECORD   OF   APPLIANCES   FOR   THE   MACHINE   SHOP. 


CONSTANT-SPEED    DRIVE    FOR   BROWN    & 
SHARPS  AUTOMATIC  SCREW  MACHINE. 

The  automatic  scrpw  machine,  of  whatever  deslKn,  has 
usually  been  driven  from  the  <'()untpr-8haft  by  at  least  two 
belts,  one  for  the  spindle  and  the  other  for  the  feed  mechan- 
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Fig.  1. 


Brown  &  Sharpe  Automatic  Screw  Machine.  Fitted  with  Geared 
Drive,  Operated  by  a  Single  Constant-speed  Belt. 


ism.  with  sometimes  a  third  for  driving  the  oil  pump.     The 

countei--shaft  also  has  usually  been  provided  with  two  shafts, 

one  of   constant   speed,   receiving   power   from   the   line-shaft 

and    driving    the    feed   mechanism,  _ 

and  the  other  for  the  variable  speed 

drive  of  the  spindle,  the  two  being 

connected   by   a   belt   over   suitable 

cone  pulleys.     As  a  consequence  of 

this  complication,  the  ceiling  of   a 

screw  -  machine  shop  is  completely 

covered   with    a    mass   of   shafting, 

darkening   the    rocm,    and    causing 

trouble  in   the  maintenance  of  the 

multitude  of  loose  pulleys,  hangers, 

clutches,  etc.     A  large  quantity  of 

belting    is    also    required.      Besides 

this,  the  speed  change,  being  made 

in  the  counter-shaft,  is  unhandy  to 

operate,  and  rather  difficult  to  keep 

in  order,  owing  to  the  shortness  of 

the  belt  on  the  cone  pulleys. 

The  Brown  &  Sharpe  Mfg.  Co., 
of  Providence,  R.  I.,  has  recently 
designed  for  Its  automatic  screw 
machine  a  constant-speed  drive 
which  does  away  with  the  various 
difficulties  just  mentioned,  and 
gives  to  the  screw  machine,  in  addi- 
tion, the  same  advantages  that  re- 
sult in  the  application  of  the  geared 
drive  to  other  machine  tools.  The 
advantages  include  those  of  posi- 
tive, strongly-driven  feeds,  self-con- 
tained mechanism,  convenient  ma- 
nipulation, decrease  in  first  cost 
and  maintenance  of  belting  and  convenient 
applying  a  constant-speed  motor  drive. 

Fig.  1  shows  a  No.  2  automatic  screw  machine  arranged 
with  the  constant-speed  pulley  drive,  the  construction  of 
which  is  shown  in  Fig.  2.    Flange  pulley  ,-1  is  driven  from  the 


counter-shaft  (or  direct  from  the  llnp-shaftlng,  If  preferred) 
by  a  constant-Bpeed  belt.  This  pulley,  which  is  bronze  buBhed, 
revolves  Icosely  on  shaft  O.  A  clutch,  operated  by  a  lever 
seen  at  the  front  of  the  machine  at  the  rear  end  of  the  head- 
stock  In  Fig.  1,  engages  or  disengages  sleeve  li  and  pulley 
.■I  as  required,  to  start  or  stop  the  machine.  Sleeve  B  has 
formed  In  It  pinion  teeth  engaging  gear  C,  keyed  to  back-6haft 
/»,  which  Is  thus  driven  at  constant  speed.  Change  gears  E 
and  F  connect  shafts  D  and  G,  giving  a  choice  of  six  speeds 
for  the  latter. 

On  shaft  D  is  mounted  a  bronzed  bushed  quill  having  a 
pinion  formed  on  it  at  R.  and  a  larger  gear  at  0.  and  having 
keyed  to  it  a  sprocket  P.  Gear  0  meshes  with  a  mating  gear 
K  of  the  same  diameter,  which  is  pinned  to  sprocket  wheel  L 
and  a  clutch  member  M,  which  normally  revolve  loosely  oa 
shaft  G.  Sprocket  wheels  P  and  L  are  thus  constantly  con- 
nected with  each  other,  and  revolve  at  the  same  rate  of  speed 
in  opposite  directions.  Pinion  R  meshes  with  gear  teeth  on 
the  periphery  of  clutch  member  J.  A  suitable  clutch  mechan- 
ism, operated  automatically,  may  be  made  to  engage  either  •/ 
or  M,  through  H  or  /,  with  shaft  G.  When  J  is  engaged, 
sprockets  P  and  L  revolve  in  opposite  directions  at  a  high 
late  of  speed.  When  M  is  engaged,  the  sprockets  receive  move- 
ments in  the  same  directions  as  before,  but  at  a  slower  rate. 

The  spindle  of  the  machine  has  mounted  on  nt.  on  roller 
bearings,  sprockets  Q  and  -V.  which  are  connected  by  chains 
with  corresponding  sprockets  P  and  L  in  the  driving  mech- 
anism. To  Q  and  N  are  keyed  the  heavy  clutch  members  /. 
and  X,  either  of  which,  as  required,  may  be  engaged  with  the 
spindle  by  the  movement  of  clutch  YY.  which  is  automatically 
operated.  The  rims  X  and  7.  are  made  heavy  enough  to  have 
a  balance-wheel  effect,  as  shown.  This  relieves  the  strain 
on  the  chain  and  the  driving  gearing  in  the  very  sudden  spin- 
dle reversal  which  is  a  feature  of  this  machine.  The  throw- 
ing of  clutch   YY  thus   serves  to   reverse   the   spindle,   while 
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Fig.  2. 


Details  of  Construction  of  the  Driving  Mechanism,  showing  Provision  for  Automatic 
Reversal  and  Change  of  Spindle  Speed. 


provision    for 


the  operation  of  clutch  HI  changes  the  speed  from  fast  to 
slow,  or  vice  versa.  This  combination  of  automatic  reversal 
and  speed  change  has  a  special  value  in  threading  and  work 
of  similar  character,  where  it  is  an  advantage  to  employ 
one  speed  for  turning  and  a  slower  one  for  threading.     The 
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speed  change  may  also  be  employed  in  cases  where  the  range 
of  diameters  turned,  formed  or  drilled  on  a  given  piece  is 
quite  large,  to  permit  all  the  operations  to  talce  place  at  suit- 
able cutting  speeds. 

The  feeding,  operative,  and  idle  movements  of  this  machine, 
other  than  the  revolving  of  the  spindle,  are  driven  by  a  shaft 
at  the  rear  which  runs  at  constant  speed.  This  shaft  is  driven 
by  a  train  of  gearing,  receiving  motion  from  constant-speed 
gear  C  in  Fig.  2.  This  connection  includes  a  positive  clutch 
thrown  out  by  a  lever  at  the  front  of  the  machine,  so  as  to 
stop  the  feeding  movements  independently  of  the  spindle.  The 
power  is  transmitted  through  a  shearing  pin  which  furnishes 
a   safety   device   in   case   of   an   accidental   over-strain    of   the 


J{nchinery,y.  T. 
Fig.  3.    Cross-section  through  Bed,  sho\Fing  Reversing:  Mechanism. 

mechanism.  On  the  back  shaft,  thus  driven,  is  mounted  a 
series  of  automatic  throw-out  clutches,  similar  in  action  to 
those  used  in  punch  presses.  They  operate  various  cams  for 
controlling  the  feeding  o'f  the  stock,  the  opening  and  closing 
of  the  chuck,  the  revolving  of  the  turret,  the  reversing  of  the 
spindle  and  the  change  of  speed  from  fast  to  slow  or  vice 
versa,  the  two  latter  movements  being  effected  as  previously 
described.  Change  gearing  connects  this  back  shaft  B,  see 
Fig.  3,  through  a  worm  drive,  with  a  slow  moving  cam  shaft 
A  at  the  front,  on  which  are  mounted  the  cams  for  the  turret 
and  cross-slide  movements,  and  a  series  of  dog  carriers  and 
dcgs  which  control  the  action  of  the  various  clutches  on  the 
back  shaft.  The  change  gears  just  mentioned  determine  the 
duration  of  the  cycle  of  operations,  and  consequently  the 
length  of  time  it  takes  to  make  a  given  piece.  The  whole 
mechanism,  as  described,  furnishes  complete  means  for  pro- 
viding the  various  movements  required  in  producing  the  parts 
for  which  the  machine  is  set  up. 

In  Fig.  3  is  shown  a  section  through  the  bed  of  the  ma- 
chine beneath  the  head-stock,  which  indicates  the  way  in 
which  the  reversing  movement  is  effected.  There  is  a  per- 
plexing mechanical  problem  involved  here  which  is  solved 
in  a  very  neat  fashion.  At  A  is  shown  "the  cam  shaft  at  the 
front  of  the  machine,  to  which  is  keyed  dog  carrier  B  pro- 
vided with  a  T-slot  in  which  are  adjustably  mounted  dogs  like 
the  one  shov.n  at  C.  These  dogs  engage  a  tappet  D  on  lever 
E.  the  rear  end  of  which  carries  a  screw  F  (locked  by  a  nut) 
whose  cylindrical  point  enters  a  cam  groove  in  clutch  G, 
mounted  loosely  on  the  constantly  revolving  back  shaft  H. 
A  top  view  of  the  cam  is  shown  in  small  detail  above  the 
position  on  the  sectional  view.  The  cam  groove  is  exactly 
the  same  on  the  other  side  as  on  the  side  shown,  the  clutch 
being  arranged  to  engage  each  half  revolution  and  then  auto- 
matically disengage.  The  normal  position  of  the  pin  F  is  in 
the  recess  at  a.  When  it  is  lowered  entirely  out  of  the 
groove  by  the  action  of  dog  C  on  tappet  D  against  the  pres- 
sure of  spring  J,  this  releases  clutch  G,  which  is  forced  for- 
ward by  a  spring  ;\'  coiled  about  the  shaft,  uiitil  it  engages 
a  mating  member  0,  fastened  to  shaft  H,  and  is  thus  started 
to   revolve.     Meanwhile   dog   C   has   passed   tappet   D.   allow- 


ing pin  F  to  drop  into  the  cam  groove  again.  The  clutch  O 
as  it  revolves  brings  inclined  face  ft  of  the  groove  (or  a  simi- 
lar incline  on  the  opposite  side)  into  contact  with  F.  and  the 
continued  revolution  of  G,  through  the  action  of  this  inclina- 
tion on  the  pin,  forces  the  clutch  teeth  out  of  engagement, 
stopping  O  again  with  the  pin  in  position  a  as  at  the  start. 
A  cam  P,  also  loose  on  the  shaft  //,  is  keyed  to  G.  This  cam 
engages  a  roll  Q  on  the  end  of  lever  K,  which  operates  a  clutch 
fork,  controlling  V  in  Fig.  2.  When  it  conies  time  to  again 
reverse  the  spindle,  another  dog  C  is  set  in  the  proper  posi- 
tion, and  the  clutch  is  again  tripped,  revolving  for  a  second 
lime  a  half  revolution  and  slopping,  operating  lever  A'  and  the 
clutch  fork  to  change  the  direction  of  rotation  of  the  spindle 
back  again. 

This  represents  the  normal  procedure  in  cases  where  the 
time  taken  to  make  one  piece  is  short  enough  so  that  the 
rotation  cf  dog  carrier  B  is  reasonably  rapid.  For  many 
pieces,  however,  this  movement  is  so  slow  that  dog  C  does  not 
come  out  from  under  tappet  D  in  time  to  allow  pin  F  to 
drop  into  the  cam  groove  before  the  clutch  has  made  the 
required  half  revolution.  In  such  cases,  incline  6  having 
been  passed  without  raising  the  clutch  out,  the  pin  can  not 
drop  in  until  the  next  recess  comes  along,  and  the  next  in- 
cline b,  thus  stopping  the  clutch  at  the  end  of  one  revolution 
instead  of  a  half  revolution.  This  difficulty  has  been  very 
simply  overcome  by  the  following  means: 

Tappet  D  is  pivoted  to  lever  E  as  shown,  and  is  forced  back 
against  a  shoulder  to  the  position  indicated,  by  a  spring  M. 
located  in  a  drilled  hole,  and  pressing  against  a  plunger  bear- 
ing on  D.  This  spring  is  of  such  strength  as  compared  with 
spring  J  that  the  first  effect  of  dog  C.  when  it  strikes  D.  is 
to  move  the  latter  backward  without  raising  lever  E.  When 
D  has  been  pressed  so  far  back  that  it  strikes  the  shoulder 
at  the  left,  further  movement  being  impossible,  E  is  raised, 
pin  F  Is  withdrawn  from  the  cam  slot  in  the  clutch  G,  and  the 
the  latter  is  allowed  to  engage  fixed  member  0  on  the  shaft 
H,  and  starts  to  revolve.  A  cam  surface  c  is  provided  on  G 
which,  immediately  after  the  commencement  of  the  rotation 
of  the  clutch,  strikes  pin  F  and  depresses  it  still  further, 
thus  raising  tappet  D  clear  above  the  point  of  dog  C,  and 
allowing  it  to  swing  back  to  its  normal  position  against  the 
shoulder  at  the  right  under  the  influence  of  spring  M.  Lever 
E  is  then  at  once  ready  to  drop,  D  and  C  being  entirely  clear 
of  each  other.  As  soon  as  the  end  of  cam  projection  c  passes. 
F  drops  into  the  groove  and  the  rotation  of  the  cam  is  arrested 
on  the  half  revolution  as  required.     When  it  is  stated  that 


Pig.  4. 


lUtchiiierUiX.Y, 
Detail  of  Clutch  Mechanism. 


shaft  H  revolves  at  120  revolutions  per  minute,  so  that  the 
half  revolution  of  G  occupies  but  i/i  of  a  second,  it  will  be 
seen  that  the  device  has  a  difficult  duty  to  perform.  It  per- 
forms it  in  a  very  satisfactory  manner.  Dog  carrier  B  may 
even  be  arrested  as  soon  as  the  clutch  is  tripped,  but  the 
springing  back  of  dog  D,  affected  by  the  mechanism  just  de- 
scribed, will  bring  the  points  of  D  and  C  clear  of  each  other, 
so  that  the  latter  is  allowed  to  drop  immediately  and  in  time 
to  stop  the  clutch.  A  second  half  revolution  clutch  and  con- 
nected cam  (similar  in  principle  though  somewhat  differ- 
ently arranged)  is  provided  for  controlling  the  fast  and  slow 
movements,  as  determined  by  the  position  of  clutch  HI  in 
Fig.  2.  A  second  set  of  dogs  and  a  second  lever  are  provided^ 
on  the  other  side  of  dog  carrier  B  for  controlling  this  action. 
The  friction  clutch  in  the  machine  driving  pulley  (see 
Fig.  4)  is  entirely  new  In  design  and  differs  greatly  from  the 
usual  type  of  friction  employed  for  this  purpose.  The  driv- 
ing pulley  A  carries  a  split  friction  ring  S  and  S'.  which   is 
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expanded  by  two  hardened  rolls  It  and  A"  on  the  end  of  the 
sliding  pinion  sleeve  B.  These  rolls  operali'  against  the 
hardened  shoes  U  and  U',  the  inner  surfaces  of  which  are  arcs 
of  circles.  'I'he  sliding  sleeve  B  is  operated  by  a  hand  lever, 
convtniently  located,  whose  fork  engages  the  ring  Y. 
To  operate  the  friction,  the  rolls  are  forced  in  between  the 
shoes  a  little  beyond  the  centers  of  the  arcs,  thus  expanding 
the  ring  and  clamping  it  to  the  pulley.  As  the  rolls  are 
beyond  the  centers  of  the  arcs,  they  remain  locked  in  posi- 
tion. This  roiling  movement  effects  a  powerful  expansion 
of  the  ring,  with  but  a  very  slight  expenditure  of  force  on 
the  part  of  the  operator.  To  compensate  for  wear,  the  fric- 
tion ring  Is  adjusted  by  the  screw  W  and  clamped  by  the 
set-screw  T. 

The  grooved  pulley,  which  is  shown  keyed  to  the  hub  of 
sleeve  B  in  Fig.  2,  is  used  for  driving  the  various  attacli- 
ments  with  which  this  make  of  automatic  screw 
machine  may  be  fitted.  This  line  of  attach- 
ments includes  those  for  automatic  screw  slot- 
ting, highspeed  drilling  in  the  turret,  cross 
drilling  on  the  cross-slide,  and  other  similar 
devices.  They  are  driven  by  a  self-contained 
counter-shaft  mounted  as  shown  in ,  Fig.  5, 
being  attached  to  pads  on  the  back  of  the  head- 
stock  prepared  to  receive  it.  These  pads  are 
machined,  drilled  and  tapped  to  accurate  di- 
mensions when  the  machine  is  sent  out,  so 
that  the  counter-shaft  may  be  supplied  and 
attached  at  any  time  by  the  purchaser.  The 
various  grooved  pulleys  shown,  of  different 
diameters,  may  be  used  as  required  to  give  the 
desired  speed  to  whatever  attachment  may  be 
in  use  at  the  time. 

As  may  be  seen  from  the  details  shown  in 
Fig.  2,  the  whole  mechanism  is  carefully  de- 
signed to  give  an  efficient  and  durable  construc- 
tion. The  wearing  surface  and  spindle  bearings 
are  amply  proportioned  to  withstand  the  most  severe  service 
which  a  machine  of  this  size  and  capacity  should  be  sub- 
jected to.    All  the  working  parts  are  easy  of  access  and  readily 


The  machine  is  provided  with  a  heavy  base  on  which  the 
bed  of  the  machine  is  mounted.  Supported  in  bearings  in  the 
center  of  this  bed  is  the  main  spindle,  driven  from  the 
countershaft  by  a  pulley  between  the  bearings,  and  provided 
with  a  grinding  disk  at  each  end.  The  ends  of  (In-  bed  are 
machined  to  form  ways  on  which  slide  the  adjustable  grind- 
ing heads,  each  of  which  carries  a  spindle  and  a  grinding 
disk  facing  the  corresponding  one  on  the  central  spindle. 
These  heads  are  adjustable  on  the  bed  to  give  any  distance 
between  the  disks  up  to  12  Inches.  The  heads  are  not  mounted 
directly  on  the  base,  being  clamped  to  saddles  on  which  each 
has  a  swivel  adjustment  for  any  angle  up  to  10  degrees.  This 
allow-s  small  angles  to  be  ground  at  one  setting. 

The  outer  spindles  have  a  longitudinal  movement  for  feed- 
ing in  against  the  work.  This  movement,  which  Is  limited 
by  a  micrometer  stop,   reading  to  0.001  inch,  may  be  effected 


A  Pour-disk  Grinder  especially  adapted  to  Two-operation  Work. 

either  by  the  hand  levers  at  the  end  of  these  spindles,  or  by 
the  treadles  shown  on  the  base  of  the  machine,  the  latter 
being  connected  with  the  hand  levers  by  suitable  link  work. 
This  foot-operated  feed  can  be  disconnected  if  necessary, 
though  it  does  not  interfere  with  the  regular  hand-operating 
device  in  any  way.  The  work  tables  (which  are  furnished 
in  various  widths,  or  can  be  made  specially  to  suit  work 
difficult  to  hold  otherwise)  are  adjustably  mounted  on  coun- 
ter-weighted rocking  bars,  as  is  usual  in  disk  grinders,  and 
may  be  swung  in  and  out  between  the  faces  of  the  disks  by 
hand  levers  projecting  toward  the  front.  The  adjustable 
heads  may  be  removed  entirely  if  desired,  and  swiveled  tables 
provided  for  the  work,  in  which  case  the  machine  has  all 
the   adjustments   of  the   standard   machine. 

While  this  machine  was  originally  designed  and  is  here 
shown  as  a  regular  disk  grinder,  the  disks  may  be  replaced 
with  chucks  for  holding  emery  rings,  so  that  heavy  grinding 
can  be  done.  It  will  sometimes  be  found  convenient  to  use 
a  set  of  emery  rings  on  one  end  of  the  machine,  for  rough- 
ing work  which  is  finished  between  a  pair  of  disks  at  the 
other  end. 
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Fig.  5.    Self-contained  Counter-shaft  for  Driving  Attachments. 

adjusted,  though  carefully  protected  from  chips  and  dirt. 
The  driving  chains  are  of  the  silent  running  design,  operating 
quietly  and  efficiently  at  high  speed.  All  the  bearings  in  the 
spindle  drive  are  bushed  with  phosphor  bronze  and,  wherever 
considered  advisable,  the  shafts  are  hardened. 


FOUR-DISK  GORTON  GRINDER. 

The  maker  of  the  Gorton  disk  grinder  (The  Diamond  Ma- 
chine Co..  Providence,  R.  I.)  has  designed  a  form  of  that 
machine  which  carries  four  disks,  and  is  adapted  for  grind- 
ing in  two  stages,  work  having  parallel  sides  or  sides,  at  a 
slight  angle  with  each  other.  One  pair  of  disks  does  the 
roughing  and  the  other  pair  the  finishing,  there  being  oppor- 
tunity for  using  two  operators  on  work  of  this  kind. 


HAMILTON  VARIABLE  SPEED  PLANER. 

The  two  accompanying  engravings  show  an  improved  form 
of  planer  drive  built  by  the  Hamilton  Machine  Tool  Co.,  Ham- 
ilton. Ohio,  which  gives  four  changes  of  forward  or  cutting 
speed  with  a  constant  return,  thus  giving  the  machine  the 
advantage  of  a  variable  cutting  speed  the  same  as  has  always 
been  provided  for  other  machine  tcols,  such  as  lathes  and 
milling  machines.  The  changes  are  made  entirely  in  the 
machine  itself,  and  require  no  complication  in  the  construc- 
tion of  the  counter-shaft.  Fig.  1  shows  the  general  appear- 
ance of  a  planer  so  equipped. 

The  driving  shaft  has  mounted  on  it  four  pulleys,  only 
one  of  which,  that  for  the  return  movement,  is  keyed  to  it. 
The  others  are:  the  loose  pulley  for  the  return  motion,  the 
loose  pulley  for  the  forward  motion,  and  the  forward  driving 
pulley.  The  latter,  as  may  be  seen  at  the  left  of  Fig.  2,  is 
connected   by   gearing   on    the   outside   of   the   frame    with   a 
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secondary  driving  sliaft  parallel  wirh  and  close  to  the  main 
driving  shaft.  Inside  the  bed  the  main  driving  shaft  has 
keyed  to  it  a  series  of  four  gears  of  different  diameters.  Tlie 
secondary   driving   shaft    carries   two   sets   of   double   mating 


Fig.  1.    24-lnch  Hamilton  Variable  Speed  Planer. 

gears,  controlled  by  forks  pinned  to  sliding  rods.  These 
rods  may  be  manipulated  by  two  handles  shown  on  the  out- 
side of  the  bed  at  the  left,  so  as  to  bring  any  one  of  the  four 
into  engagement  with  the  mating  gear  on  the  driving  shaft. 
The  handles  are  so  interlocked  that  it  is  impossible  to  engage 
more  than  one  gear  at-  a  time. 
With  any  one  of  the  four  combinations  of  gearing  in  action, 


stopped  to  remove  the  work,  rechuck  it,  or  reset  the  tools 
prior  to  changing  the  cutting  speed.  For  this  reason  the 
simple  arrangement  here  provided  can  be  used,  giving,  the 
build«?rs  believe,  a  much  more  satisfactory  service  than  the 
complicated  friction  or  tooth  clutches 
sometimes  used  for  such  devices. 

For  the  24-inch  machine,  which  is 
here  shown,  the  forward  cutting  speeds 
usually  provided  are  20,  25H'.  32.  and 
40  feet  per  minute,  respectively,  with  a 
constant  return  of  .so  feet  per  minute. 
Any  reasonable  variation  may  be  ob- 
tained from  these  speeds  by  increasing 
or  decreasing  the  speed  of  the  counter- 
shaft, or  by  spscial  modifications  in  the 
speed  changing  gears  themselves  made 
at  the  time  the  machine  is  built.  By 
I)roviding  a  two-speed  countershaft,  the 
number  of  cutting  speeds  may  be  in- 
creased to  eight,  though  the  four  regu- 
larly furnished  should  be  sufficient  for 
the  usual  run  of  work.  An  inde.x  plate 
is  attached  to  each  machine,  showing 
the  different  speeds  provided  and  the 
proper  location  of  the  levers  for  each 
speed. 

This  variable  speed  drive,  for  which 

patents  are  pending,  will  be  applied  by 

the  makers  to  any  size  of  their  line  of 

planers  of  both  the   regular  and    widened   patterns.     It  may 

be  used  for  motor  drive  as  well  as  for  belt  drive. 


BILLINGS  &   SPENCER  MODEL   C   DROP 
HAMMER. 

The   Billings  &  Spencer  Co.   of   Hartford,   Conn.,   has  been 


the  drive  is  from   the  loose  driving  pulley  through  the   out-'     making  drop  forgings  for  a  period  of  about  forty  years.     The 

firm  has  in  that  time  used  practically  all  the  various  forms 
of  drop  hammers  on  the  market.     The  experience  with  these 
various       hammers       has, 
frcm   time   to   time,   given 
the  company  an  opportuni- 
ty   to    note    their   defects, 
and     has     suggested     im- 
provements.   This  led  some 
twenty    years   ago    to    the 
building    of    hammers    for 
use     within     the     factory, 
and   In   this  the  firm   has 
continued    to    the    present 
time,  bringing  out  success- 
ively the  original  Model  A, 
a    later    design,    Slodel    B. 
and,    finally,    the    machine 
here      shown.      Model      C, 
which  incorporates  all  the 
improvements       suggested 
by    the   experience   of   the 
company  in  building  drop 
hammers  and  using  them. 
The    new-    machine    is    in- 
tended to  meet  the  demand 
for  the  much  heavier  work 
met    with    in    the   modern 
forging  plant,  where  larger 
parts  and  harder  materials 
are  constantly  being  called 
for.     This  machine  is  not 
only   much  "stronger   than 
the    old    one    for   a    given 

weight,    but    it    also    incor-  ^'"'°*'^^^P*°'=®'''"°''®'  C  Drop  Hammer. 

porates  a  number  of  distinctive  features  which  will  be  men- 
tioned in  the  description. 

As  shown  in  the  accompanying  half-tone,  this  hammer  is 
of  the  board  drop  type,  in  which  the  weight  is  hung  frcm  a 
board  which  is  raised  by  being  clamped  between  revolving 
rollers.     An  improved  board  clamp  catch   is  employed  which 


PJg.  2.    Table  run  out  to  show  Driving  Change  Gears  in  the  Base 

side  gearing  to  the  secondary  driving  shaft,  and  thence  to  the 
main  driving  shaft,  through  whichever  one  of  the  tour  pairs 
of  gears  happens  to  be  engaged.  From  here  the  gearing 
connection  is  of  standard  form  found  on  planers  of  the  usual 
construction.  On  the  reverse  drive  the  movement  is  trans- 
mitted directly  to  the  main  driving  shaft,  to  which  the  reverse 
pulley  is  keyed,  the  driving  pulley  running  idly,  meanwhile, 
from  its  connection  through  the  change  gearing  and  the  out- 
side gearing.  One  of  the  pair  cf  outside  gears  is  raw-hide. 
making  a  quiet  running  mechanism.  The  driving  gears  are  of 
wide  face  and  coarse  pitch,  running  at  comparatively  slow 
speeds,  and  since  only  two  of  them  are  engaged  at  any  one 
time,  the  action  is  smooth  and  durable. 

The  placing  of  the  gearing  in  the  bed  instead  of  en  the 
housings  overcomes  any  tendency  to  vibration,  and  locates 
It  in  a  position  which  is  out  of  the  way  and  thoroughly  pro- 
tected, and  yet  easily  accessible  at  any  time.  It  is  not  in- 
tended that  a  speed  change  shall  be  made  while  the  planer 
IS  running.  While  this  is  an  advantage  on  some  kinds  of 
iiachinery,   it  is  unnecessary  on  a  planer,   which   has  to  be 
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does  away  with  the  latch  and  connections  at  the  side  for  hold- 
ing tlie  ram  aloft.  This  clamp  is  located  at  the  extreme  top 
of  the  machine,  above  the  friction  rolls,  where  it  Is  impos- 
sible for  the  oil  to  get  between  the  gripping  surface  and  the 
board,  thus  avoiding  a  most  serious  diffleulty  hitherto  met 
with  in  some  devices.  This  clamp,  which  is  positive  in  its 
action.  Is  controlled  by  clamps  or  eccentrics  connected  to  a 
foot  lever  attached  to  the  base  of  the  machine.  Another  im- 
portant feature  of  the  tool  lies  in  the  adjustment  provided 
for  the  rear  friction  roll.  This  adjustment  is  effected  by 
means  of  an  eccentric  duplicating  that  used  for  the  front 
friction  roll.  These  two  rolls,  with  their  eccentrics,  are  there- 
fore interchangeable.  Owing  to  this  construction,  a  true  align 
ment  between  the  lifting  board  and  the  rolls  may  always  be 
preserved.  A  new  form  of  bronze  bushing  is  provided  for 
these  eccentric  bearings,  which  may  be  easily  and  quickly  re- 
moved and  replaced.  The  attachment  of  the  rear  friction  roll 
and  the  rear  board  damp,  which  is  also  effected  by  an  eccen- 
tric, are  controlled  by  bars  attached  to  the  eccentrics  and 
running  down  parallel  with  the  uprights  within  easy  reach 
of  the  operator  on  the  floor.  These  bars  are  on'  the  back  of 
the  machine  and  do  not  appear  in  the  engraving. 

The  uprights  used  on  the  new  model  are  of  special  design 
and  greatly  reduce  the  possibility  of  breakage,  the  distribu- 
tion of  metal  being  such  as  to  afford  a  maximum  of  strength 
for  the  weight.  The  cross-section  is  that  of  the  letter  V,  the 
apex,  which  is  machined,  forming  the  guide  for  the  ram.  A 
longitudinal  rib  running  the  entire  length  adds  to  the  strength 
of  the  uprights.  A  feature  of  their  construction  is  the  fact 
that  they  are  solid  throughout  their  length,  no  weakening 
perforations  being  made  for  the  fastening  of  attachments. 
The  I'prights  are  adjusted  longitudinally  on  the  base  by  a 
new  and  improvad  method,  affording  easy  means  of  setting 
the  dies.  The  releasing  arrangement  is  attached  to  the  front 
of  the  left-hand  upright  as  shown.  This  may  be  placed  in 
any  one  of  a  number  of  vertical  positions  at  intervals  of  I'i 
inch,  allowing  the  ram  to  be  released  at  any  desired  height. 


COCHRANE-BLY  AUTOMATIC   SAW 

SHARPENER. 

The  metal-sawing  machines  made  by  the  Cochrane-Bly  Co., 

of  Rochester,  X.  Y.,  employ  a  saw  blade  having  teeth  ground 

In  the  manner  shown  in  Fig,  2.     As  may  be  seen,  they  differ 


Pig.  1. 


A  Machine  for  AutomaticaUy  Sharpening:  and  BeveUngT 
Metal-cuttiDg  Saul's. 


takes  a  chip  from  the  center  of  the  cut,  while  the  following 
wide  tooth  takes  two,  one  from  each  side.  The  chips  drop 
fi-eely  from  the  slot,  reducing  the  heal  and  friction  of  cutting, 
and  permitting  greater  feeds  and  increased  production.  While 
this  form  of  tooth  is  thus  a  very  efticieiK  one,  it  is  rather 
difficult   to   grind   properly    without   special    tlxturee,   and,    to 


Uachliteri/.y.r. 


Fig.  2.    Shape  ot  Tooth  produced  by  the  Machine  shown  in  Pig.  1. 

obtain  the  best  results,  the  grinding  should  be  performed  auto- 
matically, so  as  to  give  uniform  spacing  and  height  to  the 
teeth.  The  interesting  tool  shown  in  Fig.  1  has  been  designed 
by  the  builders  to  effect  this  conveniently  and  accurately. 

The  saw   blade   is   mounted   on  a   spindle,   with  an   index 
plate  of  the  same  number  of  teeth  as  the  saw.     The  main 


MAIN  GRINDING 
WHEEL 


BEVELUHO 
WHEEL6 


from  ordinary  milling  saws  in  that  every  alternate  tooth  is 
beveled  on  each  side  to  make  a  narrow  cutting  edge  slightly 
Mgher   than   the   other  teeth.-     This  high   and   narrow   tooth 


iI<ichfnerj,y.T. 
Fig.  3.    Arrangement  of  the  Grinding  Wheels  and  the  Saw  to  be  Sharpened. 

emery  wheel  spindle  is  carried  by  a  swinging  frame,  operated 
by  cams  and  levers  which  give  it  two  movements,  one  of 
which  feeds  the  emery  wheel  toward  the  center  of  the  saw. 
grinding  the  face  of  the  teeth,  after  which  the  wheel  is  backed 
out  and  fed  across  the  top  of  the  teeth  to  grind  the  land. 
The  frame  is,  of  course,  set  to  give  the  proper  angle  of  tooth 
for  each  of  these  faces,  and  as  the  feeding  movement  starts 
at  the  point,  it  leaves  the  cutting  edge  sharp  and  free  from 
burrs.  This  action  takes  places  on  every  tooth  with  identi- 
cally the  same  movement,  except  that  each  alternate  tooth  is 
ground  about  0.012  inch  lower,  the  high  teeth  being  the  ones 
that  are  subsequently  beveled. 

The  beveling  is  done  by  a  pair  of  wheels  mounted  on  a 
standard  at  the  back  of  the  work  spindle  support.  They  are 
attached  to  a  slide  which  is  reciprocated  vertically  on  the 
standard  by  a  cam,  so  as  to  alternately  grind  the  upper  and 
lower  beveled  corners  of  the  alternate  teeth.  This  is  done 
while  the  main  grinding  wheel  is  working  on  the  preceding 
tooth.  The  beveling  wheels  are  raised  from  the  work  on 
each  alternate  low  tooth.  After  each  tooth  has  been  ground,  . 
the  saw  is  indexed  by  means  of  a  cam-operated  index  lever 
engaging  the  ratchet  wheel  indicated  in  Fig.  3,  and  shown 
in  Fig.  1,  each  tooth  being  thus  brought  to  a  certain  fixed 
point,  insuring  even  spacing.  Fig.  3  shows  plainly  the  rela- 
tive positions  of  the  wheels  and  the  saw. 

The  spindle  carrying  the  saw  and  index  plate  is  set  in  a 
slide  mounted  on  a  bracket  attached  to  the  frame  of  the  ma- 


I4t; 


MACHINERY. 


October,  190S. 


chine.  This  slide  is  ailjusled  by  the  hand  screw  on  the 
bracltet  to  accommodate  the  saws  of  different  diameters.  An 
adjustable  automatic  movement  Is  provided  for  feeding  the 
blade  toward  the  emery  wheels  after  each  revolution  of  the 
saw,  until  enough  stock  has  been  removed  to  sharpen  all  the 
teeth  properly.  A  special  saucer  shape  is  used  for  the  main 
grinding,  wheel,  which  keeps  its  outward  shape  as  it  is  worn 
down,  and  does  not  require  constant  dressing  to  produce 
the  proper  form  of  tooth.  The  cam  movement  of  the  machine 
governs  the  shape  of  the  teeth. 

The  design  of  the  machine  shows  evidences  of  having  been 
carefully  worked  out.  All  the  working  parts  are  well  pro- 
tected from  dust  and  dirt,  the  bearings  being  provided  with 
covers  and  felt  washers.  The  spindles  are  hardened  and 
ground  and  the  fitting  is  carefully  attended  to  throughout 
the  machine.  There  is  but  one  adjustment,  that  which  gov- 
erns the  depth  of  the  teeth.  This  should  vary  according  to 
the  pitch  and  diameter  of  the  blade.  The  capacity  of  the 
machine  is  for  saws  from  10  inches  to  24  inches  in  diameter. 
The  main  emery  wheel  is  S  inches  in  diameter,  while  the 
beveling  wheels  are  5  inches  in  diameter.  The  net  weight  of 
the  tool  is  388  pounds. 


HACKETT 


Twist  Drill  made  from  a  Flat 
Bar  of  Stock  .throughout  its 
Entire  Length. 


TWISTED  DRILL, 

The  drill  shown  in  the  accom- 
panying engraving  is  made  from  a 
twisted  flat  bar  of  stock  throughout 
its  entire  length,  and  may  be  held 
in  a  socket  or  machine  spindle  fin- 
ished to  the  regular  Morse  taper 
standards.  This,  as  shown,  is  ac- 
complished by  increasing  the  twist 
at  the  shank  of  the  drill  so  as  to 
form  a  good  bearing,  and  grinding 
the  spiral  which  is  thus  formed  to 
fit  accurately  a  Morse  taper  hole. 
The  extreme  end  of  the  twisted  bar 
is  left  straight  and  serves  as  a  tang 
entering  the  slot  in  the  socket,  thus 
driving  the  tool  in  the  same  way  as 
is  done  with  a  drill  of  the  usual 
construction. 

The  construction  of  the  -tool  is  so 
obvious  and  so  simple  that  little 
more  need  to  be  said  about  it.  It 
can  be  made  very  inexpensively  and 
of  any  suitable  grade  of  steel,  car- 
bon or  high-speed.  It  is  lighter, 
and  therefore  easier  to  handle,  and 
less  expensive  for  stock  than  drills 
as  commonly  made,  milled  -as  they 
are  from  the  solid  bar.  It  will  be 
noted  that  there  is  a  tendency  on 
the  part  ot  the  tool  to  grip  firmly 
into  its  taper  seat  under  the  press- . 
ure  of  the  cut,  as  this  causes  the 
spiral  to  unwind  somewhat,  thereby 
increasing  its  diameter  and  causing 
it  to-  expand  tightly  in  the  hole. 
These  drills  are  sold  by  George  E. 
Hackett.  90  West  Street,  New  York 
City. 


CORBIN-CHURCH  HIGH-SPEED  DRILLING 
MACHINE. 

The  Corbin-Church  Co.,  New  Britain,  Conn.,  has  designed 
a  13-inch  high-speed  drill  which  is  built  in  two  different 
styles  to  suit  the  requirements  of  the  purchaser.  These  two 
styles  are  shown  in  the  accompanying  half-tones,  Fig.  1  show- 
ing the  machine  as  a  sensitive  drill,  and  Fig.  2  the  same  ma- 
chine with  power  feed  applied.  These  drills  are  designed 
especially  for  the  use  of  high-speed  tools. 

The  column  is  a  solid  casting  with  supports  for  the  spin- 
dle and  the  various  shafts  required  for  the  drive.  The  coun- 
ter-shaft Is  contained  In  the  machine  and  is  provided  with 
S-inch  tight  and  loose  pulleys  for  2-inch  belt.     A  3-step  cone 


in  the  counter-shaft  is  connected  by  a  bell  with  ;in  idler  cone, 
which  in  turn  drives  the  spindle  pulley  by  a  quarter-turn  belt 
running  over  suitably  placed  idlers  The  strain  of  the  belt 
on  the  driving  pulley  Is  taken  by  the  sleeve  on  which  it  is 
mounted,  leaving  the  movement  of  the  spindle  sensitive  to  the 
slightest  touch.  The  large  diameter  of  the  pulleys  used  per- 
mits running  the  belt  at  a  low  tension  while  still  furnish- 
ing sufficient  driving  power,  thus  prolonging  the  lite  of  the 
belt  greatly. 

The  spindle  is  balanced  and  is  provided  with  a  miirometer 
adjustment  stop-collar  on   the  sleeve   for  drilling  to   suitaljle 
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Fig.  I.    Corbin-Church  High-speed 
Sensitive  DriU. 
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Fig.  2.    High-speed  DriU  with  Power 
Peed  Attachment. 


depths.  This  stop-collar  may  be  adjusted  without  stopping 
the  machine.  A  special  index  Is  provided  for  measuring  the 
depths  of  holes. .  The  spindle  is  of  tool  steel  and  provided 
with  a  ball  thrust  bearing.  The  table  is  balanced  by  a  weight 
inside  the  column.  An  index  line  is  provided  on  the  column 
fo'r  bringing  the  center  of  the  table  in  line  with  the  center 
of  the  spindle. 

The  power-feed  attachment,  shown  applied  in  Fig.  2,  is 
driven  by  a  round  belt  from  the  idler  cone-shaft,  over  a  pair 
of  3-step  cones  which  give  a  corresponding  number  of  changes 
of  feed.  A  drop  worm  and  worm-wheel  delivers  the  power 
to  the  feed  pinion-shaft  and  furnishes  means  for  providing 
an  automatic  stop.  A  special  feature  of  the  power-feed  ma- 
chine is  the  overbalancing  of  the  spindle,  and  the  automatic 
release  of  the  feed,  which  allows  the  spindle  to  fly  back  to  its 
starting  position  again  at  the  conclusion  of  each  cut.  This 
leaves  the  operator  nothing  to  do  but  put  in  and  remove  the 
work,  and  start  the  feed.  This  attachment  is  particularly 
useful  on  the  multiple  spindle  type  of  this  tool. 

This  machine  gives  the  maximum  range  of  33  inches  from 
the  end  of  the  spindle  to  the  table,  and  a  distance  of  6%  inches 
from  the  center  of  the  spindle  to  the  column.  As  a  single 
spindle  machine  it  weighs  about  32.5  pounds.  It  will  be  fur- 
nished with  any  number  of  spindles  up  to  six.  The  makers 
invite  comparison  in  design  and  workmanship  with  any  other 
similar  drills  made. 


FOSDICK  HORIZONTAL  BORING,   DRILLING, 
AND  MILLING  MACHINE. 

The  accompanying  Illustration  shows  a  horizontal  boring, 
drilling,  and  milling  machine  brought  out  by  the  Fosdick 
Machine  Tool  Co.,  Cincinnati,  Ohio.  The  illustration  shows 
very  plainly  the  general  features  of  the  design  of  this  machine. 
The  builders  have  particularly  endeavored  to  make  the  ma- 
chine convenient  to  operate,  as  this  factor  governs  the  output 
of  any  machine  to  the  very  largest  extent.  All  levers  and 
hand-wheels  have  consequently  been  placed  on  the  operator's 
side,  and  within  easy  reach.     The  safety  feature  of  operation 
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has  also  been  given  duo  attention,  and  all  gearinK  and  moving 
parts  have  been  thorouglily  encased.  All  the  gears  are  made 
of  steel,  and  provisions  made  for  adjustment  for  wear  of  the 
spindle  and  alignment  of  the  spindle  wltli  the  outer  BU|)porc 
bearing.  The  outer  support  can  be  entirely  removed  it  re- 
quired, and  Independent  adjustment  provided  for  alignment 
if  the  operator  should  change  the  position  of  the  head  wliile 
the  support  is  removed  from  the  machine. 

The  siilndle  travel  and  the  cross-feed  of  the  table  are  actu- 
ated by  power  in  either  direction,  and  are  equipped  with 
graduated  dials  for  micrometer  adjustments.     The  diameter 


FoBdick  No.  O  Horizontal  BoTlug,  DriUing,  and  Milling  Machine. 

of  the  spindle  is  3  inches  in  the  driving  sleeve,  and  ly^  inch 
in  the  rear  sleeve,  the  end  thrust  being  taken  by  ball  bear- 
ings. The  spindle  is  provided  with  a  No.  5  Morse  taper  socket. 
There  are  eight  spindle  speeds,  ranging  from  12%  to  155 
revolutions  per  minute,  all  being  reversible.  The  feed  changes 
are  eight  in  number,  varying  from  0.0U7  to  0.250  inch  per 
revolution  of  spindle.  The  spinflle  travel  Is  22  inches,  and  the 
vertical  head  travel,  21  Inches.  The  lateral  travel  of  the  table 
is  36  inches,  and  the  cross-feed,  28  inches.  The  working  sur- 
face of  the  table  is  50%  by  23%  inches.  The  table  is  pro- 
vided with  four  T-slots  and  six  stop  holes. 

The  drive  is  positive  throughout  and  two  mechanical  changes 
are  made  with  positive  clutches.  A  3-inch  double  belt  Is  used 
on  the  cone  pulley  or  on  the  constant-speed  driving  pulley. 
The  counter-shaft  has  friction  pulleys  for  forward  and  re- 
verse, and  is  run  at  400  revolutions  per  minute.  When  motor- 
driven,  a  5-horse-power  motor  Is  recommended,  and  the  motor 
can  be  direct  connected  to  the  machine  through  spur  gearing. 
A  constant  speed  motor  can  be  applied  to  the  machine  In  con- 
nection with  the  regular  gear  box. for  speed  changes,  or  a 
3  to  1  variable  speed  motor  can  be  applied.  The  machine  illus- 
trated in  the  accompanying  half-tone  is  termed  by  the  makers 
as  style  No.  0.  This  machine  requires  a  floor  space  of  13  feet 
in  line  with  the  spindle  by  7  feet  S  Inches  traverse  width, 
this  latter  dimension  permitting  the  table  to  travel  to  its 
extreme  limits.  The  net  weight  of  the  machine  is  7,500 
pounds.  In  addition  to  the  No.  0  machine,  two  larger  size 
machines,  Nos.  1  and  2,  are  also  built. 


tile  recording  meclianisni.  puslies  the  metallic  point  down  until 
it  presses  on  the  paper,  where  It  traces  a  line  on  the  revolving 
siirface  as  long  as  the  machine  is  In  operation.  When  the 
machine  is  stopped,  the  circuit  is  broken,  and  the  metallic 
po.nt  drops  back  from  the  paper,  breaking  the  line  on  the 
recorder.  The  fifty  record  lines  are  5/16-Inch  apart,  and 
the  sheet  is  graduated  horizontally  in  lines  1/16  inch  apart, 
one  for  each  minute,  so  tliat  very  accurate  and  easily  read 
records  are  kept,  It  being  possible  to  estimate  the  time  as 
closely  as  within  one-half  minute.  The  device  may  be  set  up 
in  the  superintendent's  office  or  that  of  any  other  official,  with- 
out reference  to  the  location  of  the  ma- 
chines to  be  recorded,  except  for  the  re- 
quirements of  making  the  necessary  wiring 
as  short  as  possible. 

The  uses  of  such  an  instrument  from  the 
standpoint  of  the  works  manager  are  ob- 
vious.   One  of  these  Is  the  matter  of  esti- 
mating   the    efficiency    of    the    Individual 
workman  as  far  as  concerns  the  wasting  of 
time.     A   glance   at  the   recorder   will,    in 
many  cases,  serve  to  show  that  a  machine 
has    been    Idle    very    much    more    than    it 
should  have  been.     Upon  Investigation,  it 
can  then  be  determined  whether  the  diffi- 
culty lies   with  the  machine  or  with  the 
workman,  and  remedial  measures  applied. 
The  apparatus  will   also  prove  to  be  of 
the  greatest  value  to  the  cost  department 
in    showing    the    length    of    time    actually 
spent   on    work.      In    the    case    where    the 
workman   keeps   his  own  record,  the  divi- 
sions   of    the    time    difference    between    jobs    is    notoriously 
Inaccurate,      the      inaccuracies     being     due     sometimes     to 
carelessness  and  occasionally  to  design.     The  plan  sometimes 
adopted    of    having    men    report    to    a    time-keeper    at    the 
commencement  and  conclusion  of  each  job  is  wasteful  of  time, 
and  is  not  necessarily  much  more  accurate  than  in  the  prev- 
ious method.    By  the  use  of  this  instrument,  however,  in  con- 
nection with  the  record  of  the  work  given  out  to  the  operator, 
it  is  possible  to  determine  the  time  for  commencement  and 
completion  of  each  job  with  the  utmost  accuracy,   with   the 
added    advantage   of  knowing   how   much    was   spent   in   the 
changing   from    one   operation   to   another.     Having   this   ac- 
curate record  on  even  the  shortest  jobs,  it  is  possible  to  com- 


NATIONAL  MACHINE  RECORDER. 

The  Instrument  shown  herewith,  made  by  the  National  Ma- 
chine Recorder  Co.,  Marquette  Building,  Chicago,  111.,  will 
automatically  indicate  and  record  the  length  of  time  that  each 
of  fifty  machines  Is  actually  running,  and  the  length  of  the 
corresponding  idle  periods.  It  consists  of  a  revolving  drum  to 
which  Is  attached  a  record  sheet  about  16  inches  wide  and  45 
inches  long,  which  is  rotated  evenly  by  clockwork  and  fur- 
nishes a  complete  record  for  twelve  hours.  Mounted  in  front 
of  this  rotating  drum  Is  a  series  of  50  metallic  points  or  mark- 
ers, each  of  which  Is  controlled  by  an  electromagnet  connected 
in  circuit  with  a  switch  attached  to  the  counter-shaft  of  the 
machine  whose  working  it  is  desired  to  record.  When  the 
belt  shifter  or  clutch  lever  is  thrown  to  start  the  machine,  the 
circuit  is  connected,  and  the  corresponding  magnet,   through 


Instrument  for  Recording,  AutomaticaUy.  the  Length  of  Time  Machine 
Tools  are  Idle  or  in  Operation. 

pare  the  time  of  the  same  operation  in  different  lots,  and  by 
different  workmen,  and  thus  arrive  by  course  of  comparison 
and  analysis  at  an  estimate  of  the  proper  cost  for  given 
operations  and  given  parts. 

This  leads  to  the  consideration  of  what  would  undoubtedly 
be  the  most  useful  function  of  the  device  in  shops  where  the 
piece-work  system  is  in  vogue,  namely,  the  setting  of  suitable 
rates  for  piece-work.  In  some  plants,  tests  are  made  to  de- 
termine what  time  should  be  required  for  each  operation, 
aud  so  establish  piece  rates.  In  most  plants,  however,  owing 
to  the  complication  of  operations  and  the  impossibility  of 
properly  forecasting  the  time  without  special  training,  this 
is  done  in  a  more  or  less  haphazard  manner.     In  such  plants 
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there  exist  what  are  known  among  the  piece-workers  as 
"good"  and  "bad"  jobs,  evidencing  the  fact  that  the  pieie 
rates  in  force  are  cither  too  high  or  too  low.  The  coninioii 
method  followed  in  such  places  is  to  determine  the  length  of 
time  consumed  in  producing  a  certain  output  by  day  work. 
increase  this  output  10  or  15  per  cent,  and  divide  the  quan- 
tity into  the  amount  earned,  the  result  being  the  piece-rate. 
This  might  be  accurate  if  some  workmen  in  the  modern  fac- 
tory did  not  anticipate  a  piece  rate  on  operations  which  are 
now  being  performed  by  day  work,  and  did  not  use  their  in- 
genuity to  curtail  production,  and  keep  the  manager  in  igno- 
rance as  to  what  tlie  actual  output  should  be,  so  that  when 
the  piece  rate  is  established  it  would  be  one  at  w^hich  it  would 
be  easy  to  make  regular  day  wages. 

With  this  machine,  however,  the  actual  length  of  time  the 
machine  has  been  producing,  the  duration  and  time  of  day  of 
each  producing  period,  and  their  idle  moments  are  recorded. 
As  the  speeds  and  feeds  are  always  subject  to  the  foreman's 
supervision  and  the  record  shows  whether  or  not  a  machine 
has  been  kept  in  operation  tor  a  suitable  length  of  time,  it  is 
possible  from  the  start  to  set  an  equitable  rate  of  production 
for  any  given  operation,  and  piece  rates  may  be  established 
■with  a  reasonable  degree  of  confidence. 

The  device  should  also  prove  a  spur  to  the  works  manager 
himself.  When  the  records  are  examined,  the  idle  periods  will 
■doubtless  seem  unnecessarily  long  and  it  will  be  his  place  to 
investigate  the  reason  for  the  delays  in  getting  started  on 
■new  work,  in  changing  work  in  the  machine,  sharpening  tools, 
and  performing  the  other  operations  that  detract  from  the 
cutting  time  of  the  machine.  Such  an  investigation  would 
naturally  lead  to  a  better  system  of  shop  management  down 
to  the  smallest  details.  Since  the  record  is  made  while  the 
operation  is  in  progress,  it  is  possible  to  stop  leaks  of  this 
kind  at  their  inception.  W'ithout  such  a  record  most  of  the 
irregularities  would  never  be  discovered,  while  those  that 
would  be  found  cut  would  come  so  late  that  investigation 
would  be  practically  fruitless.  This  device  was  originally 
designed  for  the  use  of  engineers  interested  in  increasing 
production,  and  has  proved  a  most  valuable  adjunct  to  that 
work. 


STURTBVANT  TYPE  H  ELECTRIC  MOTORS. 

The  B.  F.  Sturtevant  Co.,  Hyde  Park,  Mass.,  has  designed  a 
line  of  motors  especially  adapted  for  direct  connection  to  the 
blowers  and  exhausters  built  by  the  same  firm.  They  jare  of 
.the  4-pole  type,  simple  and  compact  in  design  and  p'easing  in 


Fig.  1.    sturtevant  Type  H  Electric  Motor,  connected  to  Blower. 

appearance,   as   may   be   seen   by   reference   to   Fig.   1,   which 
shows  one  of  them  connected  to  the  blower.  , 

The  magnet  frame  is  of  cast  iron  with  pole  pieces  bolted  to 
the  frame  and  located  ofi  center  to  permit  the  use  of  dupli- 
cate bearing  brackets  on  each  end.  By  taking  out  the  through- 
bolts,  the  pole  piece  with  its  field  coil  may  be  removed  with- 
out disturbing  the  armature  or  dismantling  the  motor.     The 


pole  pieces  are  built  up  of  soft  steel  punchings  secured  be- 
tween end  plates  while  under  pressure.  They  are  of  such 
shape  as  to  afford  a  supiwrt  to  the  field  coil  and  so  distribute 
the  magnetic  llux  as  to  produce  sparkless  commutation  under 
wide  variations  of  load.  Cast  iron  horns  are  provided  to 
eliminate  the  disagreeable  humming  noise  otherwise  conse- 
quent to  the  use  of  laminated  pole  pieces.  The  field  coils  are 
machine  wound,  carefully  insulated,  and  protected  in  the  most 


Fig.  2.    View  of  Dismantled  Motor,  showing  Conatruction. 

improved  manner  against  moisture  or  mechanical  injury.  The 
view  of  the  machine  dismantled  in  Fig.  2  will  show  the  con- 
struction of  these  parts  very  plainly. 

The  armature  is  of  the  iron-clad,  slotted-drum  type  built  up 
of  soft  annealed  steel  punchings,  each  insulated  by  a  coating 
of  japan.  The  punchings  are  assembled  on  a  cast  iron  sleeve 
provided  with  openings  for  the  full  circulation  of  air.  This 
is  shown  better  in  Fig.  3,  where  the  direction  of  the  current 


Fig.  3.    Half-section  illustrating  the  way  in  which  a  Free  Circulation 
of  Air  is  obtained. 

is  indicated  by  arrows.  The  whole  arrangement  forms  a  fan 
exhauster  between  the  armature  and  the  commutator,  taking 
in  air  at  both  ends.  As  may  be  seen  in  Fig.  3,  the  sleeve  has 
an  extended  hub  for  the  reception  of  the  commutator  shell, 
thus  making  the  armature  and  the  commutator  a  self-con- 
tained unit;  The  coils  are  of  double  cotton-covered  copper 
wire  or  strap  held  in  the  slots  by  fiber  wedges,  thus  prevent- 
ing the  stripping  of  the  bands.  The  commutator  is  built  of 
bars  of  hard  drawn  copper  held  in  a  cast  iron  shell  of  spider 
construction.  Great  care  is  exercised  in  selecting  the  mica, 
to  have  it  of  the  same  hardness  as  the  copper,  so  that  the 
wear  of  the.  two  substances  will  be  uniform.  The  whole  com- 
mutator is  assembled  while  hot  under  great  pressure;  thus 
each  bar  is  held  firmly  in  place,  and  the  liability  of  its  work- 
ing loose  reduced.  The  brushes  are  of  carbon,  and  are  held 
in  holders  of  the  sliding  socket  type  provided  with  a  braided 
copper  pigtail,  which  relieves  the  brush  holder  body  and 
springs  of  the  necessity  of  carrying  the  current.  The  holder 
is  supported  by  a  ring  seated  in  the  machined  recess  in  the 
magnet  frame  and  clamped  in  position  by  the  front  bearing 
bracket.  There  is  thus  no  danger  of  the  brushes  being  thrown 
out  of  position  or  tilted,  as  is  the  case  when  the  brush  rigging 
is  clamped  by  set-screws. 

These  motors  are  designed  to  be  as  efficient  as  any  motors 
built  of  the  same  size  and  speed,  but  have  capacity  for  great 
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over-load.  They  will  tarry  50  per  cent  over-load  for  an  hour 
without  destructive  si)arking  cr  heating,  and  will  tarry  100 
per  cent  over-load  lor  5  minutes.  These  characteristics  show 
their  great  adaptability  for  driving  I'ans,  particularly  in  fac- 
too-  service,  when  the  fans  are  often  over-loaded,  Sliedal 
pains  have  been  taken  to  keep  the  heat-rise  low.  Tests  made 
in  clean  dry  places  have  sliown  the  heat-rise  for  op»n  and 
senii-enelosed  motors  less  than  72  degrees  F.  at  normal  speed 
and  output.  These  motors  are  made  In  a  complete  line  from 
1  to  100  horse-power  iu  order  to  meet  the  requirements  of  all 
installations.  Though  primarily  fan  motors,  they  are  appli- 
cable to  the  regular  work  of  driving  machine  tools,  etc. 


THE  NUTTER  &  BARNES  AUTOMATIC  SAW  AND 
CUTTER  SHARPENING  MACHINES. 

We  show  hcrewitii  in  Figs.  1  and  2,  illustrations  of  two 
machines  made  by  .Nutter  &  Barnes  Co.,  326  A  St ,  Boston. 
Mass.,  for  automatically  sharpening  gear  and  milling  cutters, 
and  for  sharpeTiing  and  beveling  saw  teeth.  In  these  ma- 
chines the  cutter  or  saw  is  clamped  in  place,  and  automatic- 
ally indexed,  the  machine  spacing  the  teeth  past  the  grinding 
wheel  and  feeding  the  latter  back  and  forth  across  the  face 
of  the  saw,  or  cutter.  At  the  completion  of  each  revolution 
of  the  latter,  the  wheel  is  fed  in  by  h.iiirt  iintil  all  the  teeth 
are  sharpened. 

The  saw  and  milling  cutter  sharpener,  shown  in  Fig.  1,  is 
an  inexpensive  machine  intended  for  general  shop  and  factory 
use  wherever  milling  saws  and  cutters  of  various  kinds 
within  the  range  of  the  machine  have  to  be  sharpened.  Saws 
from  2'/i  to  6  inches  in  diameter,  and  of  any  ordinary  thick- 
ness, may  be  ground.  Those  which  are  badly  worn  may  have 
a  new  set  of  teeth  ground  in  them  at  very  little  expense,  as 
the  machine  does  not  require  close  attention  after  being 
started.  Old  milling  cutters  of  any  diameter  ranging  from 
2i._.  up  to  6  inches,  and  for  straight  faces  as  wide  as  %  inch, 
may  also  have  their  teeth  renewed.  An  attachment  at  the 
rear  of  the  machine  is  provided,  by  means  of  which  the  teeth 
may  be  easily  backed  off. 


cutter  central  with  the  grinding  wlieel.  Two  Index  plateB  cut 
with  any  desired  number  of  teeth  are  furnished  with  the  ma- 
chine. All  the  change  necessary  In  soing  from  cue  cutter  to 
another  is  to  change  the  arbor  bushing  and  the  Index  plate, 
and  this  is  a  small  matter,  but  very  few  minutes  being  re- 
quired. The  machine  should  be  particularly  profitable  In  the 
matter  of  reshaping  old  saws  and  cutters  which   have  been 


Fip.  1.    Automatic  Saw  and  Milling  Cutter  Sharpening  Machine. 

A  feature  of  the  machine  is  the  indexing  of  the  work  by 
accurate  index  plates  6  inches  in  diameter.  The  use  of  these 
insures  accurate  spacing  in  the  grinding,  and  permits  the  re- 
shaping of  teeth  as  described.  They  are  also  particularly  use- 
ful in  sharpening  gear-cutters.  This  may  be  done  with  absolute 
correctness,  so  that  the  teeth  will  be  spaced  regularly  and 
radially  from  the  center  line.  This  it  is  difficult  to  do  in  the 
ordinary  manner  without  an  index  and  means  of  holding  the 


Fig.  2.    Automatic  Saw  Sharpener  and  Tooth  Beveling  Machine. 

abandoned  on  account  of  the  teeth  having  become  too  shallow. 
These  can  have  new  teeth  ground  at  much  less  expense  than 
would  be  required  for  annealing,  re-milling  and  re-hardening 
them. 

In  Fig.  2  is  shown  an  automatic  saw  sharpener  and  tooth 
beveling  machine  of  somewhat  similar  construction.  In  this 
case,  also,  the  spindle  is  indexed  from  a  ratchet  wheel  cut 
accurately  to  a  number  of  spaces  corresponding  with  the  num- 
ber of  teeth  in  the  saw.  The  reciprocation  of  the  grinding 
wheel  and  the  indexing  are  automatic.  The  feeding  of  the 
wheel  to  depth,  however,  is  done  by  hand.  Two'  index  plates, 
one  for  sharpening  and  one  for  beveling,  are  furnished  with 
the  machine,  covering  the  saws  provided  with  the  builder's 
cuttingoff  machine.  For  special  index  plates  an  extra  charge 
will  be  made.  At  the  rear  of  the  saw-sharpening  arrange- 
ment is  placed  the  tooth  beveling  device,  by  means  of  which 
every  other  tooth  may,  be  beveled  on  opposite  sides,  thus  re- 
lieving them  of  half  of  their  thickness,  while  the  cutting  face 
remains  the  full  thickness  of  the  blade.  This  form  of  tooth 
breaks  up  the  chip  and  allows  the  saw  to  run  much  more 
freely,  practically  eliminating  the  liability  of  its  sticking  when 
cutting  soft  stock.  In  no  tooth,  when  so  ground,  is  the  full 
width  presented  to  the  surface  of  the  cut.  The  saw  is  indexed 
in  this  operation  the  same  as  for  sharpening,  except  that  the 
index  plate  is  set  for  half  the  number  of  teeth  in  the  saw, 
skipping  every  other  one.  After  the  bevel  has  been  completed 
on  one  side  of  the  saw,  it  is  turned  over  and  treated  the  same 
as  on  the  other  side,  for  the  alternate  teeth. 


REECE  SCREW  PLATES. 

The  illustration  shows  a  screw  plate  set  brought  out  by  E. 
F.  Reece  Co.,  Greenfield,  Mass..  which  is  supplied  in  six  assort- 
ments. The  principal  featuie  of  novelty  of  the  new  screw 
plate  set  is  that  a  Morse  twist  drill  is  provided  for  each  size 
of  tap,  the  drill,  of  course,  being  the  correct  size  for  firilling 
the  tap  hole.  This  feature  makes  a  screw  plate  set  complete, 
it  containing  all  tools  required  for  threading  screws,  nuts  or 
tap  holes. 
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Another  feature  of  interest  Is  a  T  tap  wrench  for  holding 
the  taps.  These  tap  wrenches  are  made  with  spring-tempered 
tool  steel  centers  in  two  sizes,  having  a  range  from  1/16  to  1/2 
inch.     These  screw  plate  sets  ai'e  made  in  machine  screw  and 


Reece  Screw  Plate  Set,  with  Tap  Drills. 

fractional  sizes.  The  machine  screw  assortment  No.  R.  D.  3 
cuts  No.  2  to  No.  16,  inclusive,  and  the  fractional  sizes  cut 
from  7/64  to  1/4  inch,  inclusive. 


BBAMAN  &  SMITH  DUPLEX  BORING  MACHINE 
FOR  AUTOMOBILE  CYLINDERS. 
The  special  boring  machine  shown  herewith,  built  by  the 
Beaman  &  Smith  Co.,  Providence,  R.  I.,  combines  a  number 
of  interesting  features  ct  design.  It  is  of  the  type  which  has 
been  called  in  England  the  "snout"  boring  machine,  in  which 
an  overhanging  rotary  cutter  head  is  fed  in  to  the  bottom  of  a 
blind  cylinder  bore.  The  operation  corresponds  to  that  of 
boring  in  the  lathe,  to  the  extent  that  the  members  of  the 


spindles  are  being  bored.  At  the  completion  of  the  operation, 
after  the  hea^s  are  withdrawn,  the  table  may  be  indexed  to 
bring  the  new  pieces  in  position  to  be  bored,  leaving  the 
completed  parts  ready  to  be  taken  oft  and  replaced  with  unfin- 
ished work.  This  permits  the  machine  to  be  in  operation  con- 
tinuously, it  being  necessary  to  stop  the  boring  only  long 
enouglrto  return  the  heads  and  index  the  work  table.  Another 
method  of  employing  the  revolving  table,  involves  the  use  of 
roughing  cutters  on  one  head-stock  and  finishing  cutters  on 
the  other;  in  this  case,  the  work  is  indexed  step  by  step.  At 
the  conclusion  of  each  operation  it  is  carried  from  the  rough- 
ing head  to  the  intermediate  position  at  the  rear  of  the  ma- 
chine, and  then  to  the  finishing  head  at  the  next  move, 
finally  returning  to  the  intermediate  position  at  the  front  of 
the  machine,  where  it  is  removed  and  new  work  inserted. 

Another  important  point  in  the  design  of  the  machine 
relates  to  the  construction  of  the  bearing  surface  on  which 
the  boring  heads  slide  on  the  bed.  As  will  be  seen  from  an 
examination  of  the  engraving,  the  support  for  the  central 
table  is  raised  above  the  bed,  being  mounted  on  three  brackets 
attached  to  it  on  each  side.  The  boring  heads  are  bolted  to 
carriages  which  extend  for  a  considerable  distance  forward 
of  the  cutting  tools,  thus  bringing  the  line  of  direct  pressure 
within  the  bearing  surface  which  supports  the  heads.  This 
provision  does  away  with  the  excessive  wear  at  the  front 
of  the  bearing  surface  which  would  otherwise  take  plaie  and 
result  in  a  pitching  forward  of  the  heads  and  a  consequent 
disalignment  of  the  machine. 

The  work  table  is  clamped  in  its  four  positions  by  a  lock 
bolt  entering  corresponding  slots  in  hardened  blocks,  held  in 
recesses  on  the  under  side  of  the  table.  These  blocks  are 
adjustable  in  their  positions  by  screws  on  the  upper  surface 
of  the  table,  so  that  the  dividing  can  be  done  accurately  at  any 


An  Automobile  Cylinder  BorlnK  Machine  provided  with  a  Rotating  Table,  permitting  the  Setting  of  Work  while  the  Machine  :s  in  Operation. 


machine  are  subject  to  a  constant  deflection,  the  tool  having 
constantly  the  same  over-hang  from  the  beginning  to  the  end 
of  the  cut.  This  is  not  the  case  with  a  boring-bar  supported 
front  and  back,  and  fed  through  supporting  bushings.  By 
making  the  heads  very  strong  and  rigid,  it  is  possible  also 
to  use  multiple  cutters,  four  being  commonly  used  for  rough- 
ing and  six  for  finishing.  This  method  of  boring  was  described 
in  an  editorial  in  the  May,  1906,  issue  of  MACUixEBy. 

The  general  construction  of  the  machine  designed  by  the 
Beaman  &  Smith  Co.  for  employing  this  method  of  boring 
autcmobile  cylinders,  is  plainly  evident  from  the  engraving. 
A  work  table  is  provided,  pivoted  so  as  to  be  swung  around  a 
cross-slide  carriage,  which  is  supported  on  the  center  of  the 
bed.  Sliding  on  ways  on  the  bed  on  each  side  of  this  revolva- 
ble  work  table  are  two  boring  heads,  each  provided  with  two 
heavy  spindles  fixed  in  position,  so  far  as  center  distance  is 
concerned.  The  work  is  clamped  to  the  revolving  table  oppo- 
site these  spindles,  and  the  heads  in  which  they  are  mounted 
are  fed  forward  on  the  bed  until  the  boring  tools  have  reached 
the  bottom  of  the  bore,  when  the  feed  is  thrown  out  by  an 
automatic  stop.  The  heads  are  then  quickly  returned  by 
power,  allowing  the  table  to  be  revolved  and  new  parts  to 
come  in  place  to  be  machined. 

The  revolving  table  permits  the  clamping  of  work  in  place 
at   the   sides   of  the   machine,   while  those  presented   to   the 


time  after  the  completion  of  the  machine  to  make  each  index- 
ing exactly  90  degrees.  The  carriage  rotates  on  a  ring  of 
balls,  making  it  very  easy  to  swing  around  from  one  position 
to  another.  The  table  and  the  carriage  are  clamped  together 
by  a  split  reverse  V-ring  which  brings  these  two  parts  down 
together  firmly  all  around  their  whole  periphery,  and  makes 
the  table  practically  solid  with  the  carriage.  The  short 
weighted  lever  seen  just  at  the  front  of  the  cross  slide  is  used 
to  withdraw  or  insert  the  locking  bolt  for  indexing  the  work 
table. 

The  carriage  itself  is  adjustable  crosswise  of  the  machine 
en  the  base  by  which  it  is  supported.  This  adjustment  is 
guided  by  another  bearing  at  the  center  to  keep  the  movement 
accurately  at  right  angles  to  the  line  of  travel  of  the  spindle. 
The  movement  is  not  a  sliding  one,  there  being  no  vertical 
pressure  on  this  central  bearing,  and  the  vertical  pressure 
at  the  edges  being  taken  by  a  train  of  rollers  on  each  side. 
Suitable  clamps  are  provided  for  binding  the  carriage  firmly 
to  the  base  when  the  adjustment  has  been  made.  Instead  cf 
using  fixed  stops  to  locate  the  successive  cross  positions  of 
the  carriage  required  in  boring  multiple  cylinders  (or  a  series 
of  single  cylinders  mounted  side  by  side)  a  contact  point  and 
multiplying  pointer  are  used  to  indicate  the  reaching  of  any 
desired  position.  Distance  pieces  of  the  required  length  are 
inserted    between   this   contact   point    and    the    finger   of    the 
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pclnter,  thus  providing  for  an  accurair  setting  at  the  varlotis 
cross  distances  desired.  This  Is  much  more  satisfactory  than 
tho  using  of  stops,  which  prchahly  could  not  be  set  in  line 
with  the  thrust  of  the  screw,  and  which  would,  for  other  rea- 
sons as  well,  give  varying  results  in  accordance  with  the 
degree  of  pressure  applied  to  them. 

The  two  ends  of  the  machine  are  driven  entirely  indepen- 
dently. A  driving  shaft  extends  the  length  of  the  bed  at  the 
rear  of  the  machine.  This  is  connected  by  suitable  gearing, 
as  shown,  with  the  splincd  shafts  v, Inch  Had  to  each  of 
the  heads.  The  connection  with  each  of  these  spllned  driving 
shafts  is  through  a  friction  clutch  controlled  by  levers  at  the 
side  of  the  bed  in  convenient  position  for  inspecting  the  work, 
so  that  either  may  be  stopped  independently  of  the  other. 
Each  member  is  also  provided  with  an  automatic  power  feed 
driven  by  a  sproclcet-wheel  and  chain,  as  shown,  from  the 
driving  shaft,  and  connected  through  a  change  gear  box  which 
gives  four  rates  of  feed.  A  drop  worm  and  automatic  stop 
are  provided,  so  that  the  feed  is  arrested  when  the  proper 
depth  of  boring  has  been  reached.  For  the  rapid  handling  of 
the  head,  a  power  traverse  is  provided,  controlled  by  the  lever 
seen  just  in  front  of  the  clutch  lever  on  each  end  of  the 
machine.  Each  head  thus  has  independent  controlling  mech- 
anism throughout. 


LAPOINTE  BROACHING  MACHINE  ARRANGED 
FOR  BROACHING  TAPERS. 

The  broaching  machine  built  by  the  LaPointe  Machine  Tool 
Co.  of  Hudson,  Mass.,  has  recently  been  adapted  by  its  build- 
ers   to    the    broaching    of    taper    holes.     The    machine    thus 


Fig.  1.    Arrangement  of  Head  and  Cutter-bar  for  Broaching  Tapers  in 
the  Lapointe  Machine. 

arranged  is  shown  in  Fig.  1,  while  Figs.  2  and  3  show,  respec- 
tively, the  shape  of  the  hole  broached  and  the  construction 
of  the  cutting  tool  by  which  the  operation  is  performed.  It 
is  evidently  impossible  (except  in  the  case  of  holes  as  large 
as  in  the  job  described  in  the  July,  1908,  issue  of  Machineby) 
to  complete  the  forming  cf  a  square  taper  in  one  operation. 
This  would  require,  as  in  the  case  there  described,  that  the 
broach  be  made  In  sections,  which  must  be  guided  in  such  a 
way  as  to  travel  in  paths  at  the  proper  angle  with  each  other 
to  give  the  required  taper.  In  the  case  of  small  work  like 
that  here  shown,  the  plan  is  followed  of  cutting  one  corner 
of  the  taper  at  a  time,  and  then  indexing  the  work  to  four 


successive   positions   until   each   corner   has   been   cut,    which 
thus  finishes  the  entire  hole. 

The  work  performed  is  indicated  in  Fig.  2.  As  shown,  the 
bole  to  be  broached  is  flrst  nnished  with  a  taper  reamer 
slightly  larger  at  the  largo  and  small  diameters  than  the 
width  acrcss  the  flat  sides  of  the  flnished  taper  hole  at  the 
large  and  email  ends.  This  gives  a  little  clearance  space  for 
the  broach  to  run  out  Into  on  each  of  the  operations.  This 
round  tapered  bole  also  serves  as  a  seat  for  the  taper  bushing 
on  which  the  work  Is  supported  during  the  cutting  operation, 
and  as  the  broaching  docs  not  entirely  clean  out  this  hole, 
the  bearing  remains  to  the  completion  of  the  final  opera- 
tion.    The  work  bushing  and  head  may  be  seen  In  Fige.  1 
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Fig.  2.    The  Taper  Hole  to  be  Broached. 

and  3.  The  work  bushing,  turned  on  Its  outside  to  the  taper 
of  the  hole  in  the  blank,  is  mounted  at  the  head  of  the 
machine  on  a  base  which  is  inclined  to  the  angle  of  the  corner 
of  the  internal  taper  to  be  cut.  In  a  groove  formed  on  the 
under  side  of  this  tapered  work  bushing,  slides  the  broach  or 
cutter  bar,  having  teeth  formed  in  it  after  the  usual  fashion 
of  such  tools,  smaller  at  the  inner  end  and  gradually  increas- 
ing in  height  to  the  outer  end  until  they  conform  to  the  full 
depth  of  the  cut  to  be  made.  The  work,  of  which  several 
pieces  are  shown  at  the  base  of  the  machine  in  Fig.  1,  has 
clamped  to  it  a  dog,  as  shown,  with  a  slotted  tail,  adapted  to 
engage  any  one  of  the  four  pins  disposed  equi-distantly  about 
the  edge  of  the  disk  which  forms  the  base  of  the  taper  work 
bushing.  < 

In  operation,  the  broach  having  been  run  out  to  the  extreme 
of  its  travel,  the  work  is  inserted  over  the  broach  and  pushed 
on  to  the  taper  work-holding  bushing,  and  is  located  as  to 
angular  position  by  the  engaging  of  the  dog  w-ith  one  of  the 
four  pins  as  described.  The  machine  is  then  started  up  and 
the  broach  is  drawn  back  through  the  work,  cutting  out  one 
of  the  corners.  Then  the  blade  is  again  run  out,  the  work 
is  drawn  off  by  the  taper  bushing  far  enough  to  permit  rotat- 
ing it  until  the  dog  engages  a  second  pin,  when  the  operation 
is  repeated,  cutting  out  a  second  corner.  The  other  two  ccr- 
ners  are  successively  finished  in  the  same  v.ay,  thus  complet- 
ing the  machining  of  the  hole  to  the  form  shown  in  Fig.  2. 

It  may  be  noted  that  while  the  hole  shown  has  flatted  cor- 
ners, these  are  not  required,  as  the  broach  can  be  made  with  a 
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Fig.  3.    Detail  of  Work-holding  Bushing  and  Broach. 

sharp  corner  if  necessary.  In  all  casts,  however,  it  is  neces- 
sary to  leave  a  portion  of  the  taper  hole  in  the  flat  of  the- 
square,  as  shown  in  Fig.  2,  so  as  to  center  the  work 
with  the  bushing.  Less  of  the  circle,  however,  can  be  left 
than  is  shown  in  the  engraving.  For  instance,  at  the  large 
end  the  round  taper  hole  need  be  only  about  0.010  inch  deeper 
than  the  square  to  be  cut. 
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SPIRAL   CUTTING   ATTACHMENTS   FOR  THE 
BECKER  VERTICAL  MILLING  MACHINE. 

In  the  JIay.  1908.  issue  of  Maciiinery.  in  tlie  department  cil' 
"New  Jlachinery  and  Tools."  we  illustrated  a  hoi-izonlal 
attachment  tor  the  vertical  miller  built  by  the  Becker  Mill- 
ing Machine  Co.  of  Hyde  Park.  Mass.  This  horizontal  attach- 
ment, it  will  be  remembered,  bears  the  same  relation  to  the 
vertical  milling  machine,  that  the  vertical' attachment  often 
furnished  by  horizontal  milling  machine  builders  bears  to 
their  product.  It  is  adjustable  at  any  angle  about  the  axis 
of  the  spindle,  the  movement  taking  place  in  a  horizontal 
plane   instead  of   in   a   vertical   plane,   as   in   the  case  of  the 
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Spiral  Cutting  Attachment  applied  to  Becker  Vertical  Milling  Machine. 

regular  column  and  knee  type  machine.  The  builders  of  this 
attachment  have  recently  designed  the  arrangement  here- 
with shown,  for  providing  a  universal  spiral  and  dividing 
head  and  connecting  it  with  the  table  feed-screw.  This 
device  permits  the  cutting  of  spirals  and  doing  other  work 
which  is  strictly  within  the  province  of  the  universal  mill- 
ing machine. 

The  accompanying  engraving  shows  the  horizontal  attach- 
ment and  the  spiral  cutting  arrangement  mounted  on  the 
vertical  milling  machine,  using  a  regular  spiral  head  as  pro- 
vided with  the  builders'  line  of  horizontal  millers.  The  con- 
nection with  the  feed  is  made  by  means  somewhat  similar 
to  that  employed  in  the  case  of  the  circular  milling  attach- 
ment, with  which  this  type  of  machine  is  often  provided, 
except  that  both  the  table  feed  and  the  feed  for  the  head  are 
used  simultaneously,  while  the  ratio  between  them  is  varied 
by  change  gears  to  give  a  suitable  range  of  spirals  adapted  to 
the  general  run  of  work  of  this  kind.  When  set  to  the  proper 
ratio,  the  operation  of  the  table  feed  revolves  the  work  spin- 
dle of  the  index  head  through  the  indexing  mechanism,  in 
the  same  way  as  in  the  universal  miller. 

The  cutter,  of  course,  for  spiral  work,  has  to  be  set  at  the 
helix  angle  of  the  groove  to  be  cut.  In  the  universal  mill- 
ing machine  this  is  effected  by  swinging  the  table  about  a 
vertical  axis.  With  the  arrangement  here  shown,  a  corre- 
sponding effect  is  produced   by  swinging  the  spindle  of   the 


horizontal  aitacliment  about  the  axis  of  the  spindle  of  the 
machine.  This  can  be  done  with  the  same  facility  as  in  the 
universal  miller,  it  being' possible  to  center  the  cutter  while 
the  spindle  is  at  right  angles  to  the  axis  of  the  work  and 
adjust  it  afterwards  to  the  helix  angle  without  altering  the 
center  adjustment.  This  makes  the  arrangement  much  supe- 
rior to  the  devices  oftentimes  used  on  horizontal  machines 
for  somewhat  similar  purposes,  where  the  cutter  is  usually 
mounted  olt  the  center  of  angular  adjustniont  so  that  it  can- 
not be  centered  with  the  work  conveniently.  Another  advan- 
tage over  the  attachment  for  the  horizontal  machine,  is  in 
the  simpler  motion  obtained,  it  being  necessary  to  change  the 
axis  of  the  revolving  spindle  through  but  one  right  angle  turn 
instead  of  two. 

The  machine  is  also,  when  thus  arranged,  more  adaptable 
in  seme  respects  tlian  the  universal  milling  machine  without 
attachments,  since  it  is  unlimited  in  the  matter  of  angular 
settings,  it  being  possible  to  bring  the  cutter  spindle  to  posi- 
tions between  45  degrees  and  a  line  parallel  with  tne  work — 
an  adjustment  impossible  in  the  universal  miller,  where 
the  table  usually  has  45  degrees  of  adjustment  on  each  side 
of  the  center.  The  arrangement  gives  the  same  facility  for 
cutting  spiral  tapers,  etc.,  that  the  universal  miller  does,  and 
would  seem  to  cover  its  field  nuite  effectively.  The  machine 
to  which  the  attachments  are  shown  applied  in  the  engraving 
is  of  an  older  style,  which  is  soon  to  be  replaced  with  a  new 
line,  which  the  builders  are  now  preparing  for  the  market. 


AUTOMATIC  TRIMMING  MACHINE  FOR 
BOLT  HEADS. 

When  ordinary  machine  bolts  with  square  or  hexagon  heads 
are  produced  by  the  cold-forging  process,  the  heads  are  first 
forged  circular,  and  special  trimming  machines  are  employed 
for  producing  the  square  or  hexagon  heads  by  trimming  off 
the  superfluous  metal  by  a  trimming  process.  In  the  follow- 
ing, a  machine  for  automatically  trimming  bolt  heads,  placed 
on  the  market  by  tlie  E.  J.  Manville  Machine  Co.,  of  Waterbury, 
Conn.,  is  illustrated  and  described. 

In  order  to  make  the  principles  of  the  machine  clearer,  a 
few  words  may  be  said  on  the  subject  of  cold-forging  of  bolts. 
The  bolt  blank  with  its  circular  head  is  produced  in  a  heading 
machine,  in  a  manner  as  indicated  by  the  three  illustrations 
in  Fig.  1.  In  the  heading  machine  the  wire  is  taken  from  the 
coil,  straightened,  and  fed  a  predetermined  distance  until  a 
cutting  mechanism  cuts  it  off  to  the  required  length.     A  die 
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Fig.  1.    Successive  Steps  in  Cold  Forging  Bolts. 

then  receives  and  protects  that  portion  of  the  blank  which  is 
to  form  the  body  of  the  bolt,  and  a  punch  compresses  the  pro- 
jecting end  of  the  blank  into  a  preparatory  cone  shape,  as 
shown  in  the  central  view,  Fig.  1.  Finally,  a  finishing  punch 
forms  the  head  to  a  circular  shape. 

When  the  bolt  blank  is  thus  finished  it  passes  to  a  trim- 
ming machine.  Ordinarily  the  trimming  operation  is  per- 
formed on  a  vertical  power  press,  each  bolt  being  placed  by 
hand  so  that  its  body  or  shank  is  pushed  up  into  a  hollow 
punch,  while  the  head  is  trimmed  to  the  required  shape.  This 
process,  however,  is  neither  rapid  nor  safe,  and  the  automatic 
bolt  and  head  trimmer  illustrated  in  Figs.  2  and  3  has  been 
designed  for  rapidly  carrying  out  the  trimming  operation. 
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The  most  iniirortant  feature  of  thiB  niadiiiie  Is  the  feeding 
device  which  must  handle  aiiloinatically  several  different 
sizts  of  worl<.  The  feeding  device  consists  principally  of  a 
feed  hopper,  provided  in  its  center  with  an  oscillating  slotted 
blade.  This  blade  raises  the  blanks,  holding  them  by  their 
heads,  and  is  pivoted  at  a  point  outside  of  the  hopper.  This 
lifter  or  blade  is  made  of  two  plates  of  steel,  riveted  to  a 
separating  piece,  the  lower  end  of  which  Is  acted  upon  by  a 


Fiff.  2.     Manvllle  Machine  Co, 'a  Automatic  Bolt  Head  Trimmer. 

crank-pin  and  roller  projecting  from  the  face  of  a  plate  gear. 
This  gear,  in  turn,  is  rotated  by  a  pinion  on  the  end  of  a  short 
shaft  driven  by  a  belt  on  a  2-step  pulley,  the  power  being  thus 
transmitted  from  the  main  crank-shaft,  as  clearly  illustrated 
in  Fig.  2.  As  the  slotted  blade  passes  upward  through  a  quan- 
tity of  headed  blanks,  several  blanks  will  be  lifted  by  their 
heads  at  each  stroke.  Owing  to  the  incline  of  the  blade  when 
in  its  upper  position,  the  tendency  of  the  suspended  blanks 
is  to  slide  toward  the  lower  end.  A  continuation  of  this  slid- 
ing way  is  constructed  of  two  stationary  plates,  as  may  be 
seen  most  clearly  in  Fig.  3,  in  which  may  also  be  seen  the 
heads  of  several  blanks  automatically  placed  in  proper  posi- 
tion by  the  feeding  device.     At  the  junction  of  the  stationary 


finger  and  connects  it  with  the  second  rocking  Bhaft,  thus 
forming,  as  will  be  seen  in  Fig  3,  a  parallelcgrani  or  linkage 
by  which  it  is  possible,  with  properly  shaped  cams,  to  cause 
a  bolt  held  by  the  fingers  to  move  in  a  predetermined  path 
and  place  it  in  a  horizontal  position.  When  the  bolt  has 
reached  the  proper  horizontal  position,  It  comes  to  a  rest  until 
the  hollow  end  of  a  square-  or  hexagon-ended  punch  8Ldv.anceB 
a  sufficient  distance  onto  the  end  of  the  blank,  at  which  mo- 
ment the  fingers  move  up  to  dear  the  punch. 

Tlie  swinging  fingers  and  their  holders  are  easily  removed 
from  the  finger  lever  and  replaced  by  other  fingers  when  a 
different  diameter  of  bolt  is  to  be  handled.  Means  are  pro- 
vided for  adjustment,  so  that  the  bolt  will  be  placed  In  perfect 
line  with  the  trimming  tools  at  all  times.  When  trimming 
the  head,  the  punch  advances  on  the  shank  or  body  of  the 
blank  until  it  reaches  the  under  side  of  the  liead.  when  its 
further  advance  pushes  the  bolt  head  against  the  die  and 
finally  into  it,  thus  shearing  the  head  to  the  required  shape. 
The  punch  then  recedes,  leaving  the  bolt  in  the  die  until,  at 
the  backward  stroke,  the  bolt  head  is  pushed  out  of  the  die 
by  a  knock-nut  pin. 


Ftg.  3.    Feeding  Mechanism  of  tJolt  Head  Trimmer. 

tracks  and  the  lifting  blade  of  the  hopper,  a  device  is  intro- 
duced which  stops  the  progress  of  every  blank  not  properly 
delivered  to  the  fixed  track;  this  device  returns  such  blanks 
to  the  hopper,  and  thereby  insures  a  continuous  action  at  the 
lower  end  of  the  race-way.  A  mechanically-actuated  device 
holds  back  the  descending  column  of  blanks,  and,  at  the  proper 
moment,  the  lowest  blank  is  separat'ed  from  those  behind  it 
and  forced  outward  into  the  spring  jaws  of  a  special  carrier 
or  transferring  device  as  shown. 

The  blank  is  now  transferred  from  the  vertical  position 
which  it  has  had  at  the  outlet  point  of  the  feeding  device 
to  a  horizontal  position  in  line  with  the  punch  and  die  for 
trimming  the  head.  The  mechanism  by  means  of  which  this 
is  accomplished  consists  of  two  rocking  shafts  working  on 
the  same  center,  each  being  moved  through  an  arc  of  about 
90  degrees  by  two  cams  on  the  crank-shaft  of  the  machine. 
On  the  inner  ends  of  these  two  rocking  shafts  are  arms, 
to  one  of  which  is  pivoted  the  finger  lever  holding  the  spring 
fingers  which  receive  the  blank  from  the  feeding  device  and 
deliver  it  to  the  dies.    A  link  joins  the  end  opposite  the  spring 


EMMBRT  FACE  GRINDING  MACHINE. 
The   accompanying   illustration   shows   a   mai-hine  designed 
and  built  by  the  Emniert  Mfg.  Co.,  Waynesboro.  Pa.,  intended 
for  the  grinding  of  lathe  and   planer  tools,   for  squaring  up 
ends   of   work,   and    for   miscellaneous   grinding    in   the   tool- 
room or  machine   shop.     As  will   be  noticed   from  the   illus- 
tration, the  machine  embodies  several   features  in  which   its 
design  differs   from  the  common   design  of  this  kind  of  ma- 
chine.    One  of  the  novel  features  is  the  provision  for  the  use 
cf  a  diamond  fcr  truing  up  both  the  side  and  the  periphery  cf 
the  wheel.     This  was  made  becavse  the  builders  of  this  ma- 
chine realized  the   difficulty  of   obtaining  a  true  side  on  an 
emery  wheel  by  an  ordinary  emery  wheel  dresser.    A  straight 
edge     or     surface 
on     tools     and     a 
straight    face    on 
the  edges  of  work 
is       easier       and 
more      accurately 
obtained     by     us- 
ing   the    side    of 
the     wheel     than 
the     periphery, 
provided   the  side 
is      straight.      To 
permit    both     the 
side  and  the  peri- 
phery      cf       the 
wheel  to   be  used 
for    grinding,    the 
work   table   is   lo- 
cated  in   front   of 
the    side     of    the 
wheel,      and      ex- 
tends  in  front   cf 
tlie   periphery,   as 
shown.    The  table 
is    carried    by    a 
t  r  ansvers  ely 
s  w  i  n  ging     arm, 
and  in  the  end  of 
the  arm  is  a  long- 
itudinally adjusted  diamond  holder.    When  the  table  is  in  use, 
it  may  be  either  clamped  to  prevent  any  transverse  rocking 
movement  cr  adjusted  to  allow  a  certain  amount  of  such  move- 
ment, which  is  often  of  advantage  when  grinding  wide  work. 
When  truing  up  the  wheel,  an  adjustable  stop  below  the  table 
is  moved  out.  and  the  table  swung  backward  away  from  the 
wheel.     In   this  position,    the   diamond   is   swung   across   the 
face  of  the  wheel  for   truing  purposes. 

The  table  is  designed  to  slide  longitudinally  and  is  pro- 
vided with  a  threaded  hole  to  receive  the  diamond  holder, 
which  can  be  transferred  to  this  hole  when  the  edge  of  the 
wheel  is  to  be  trued.     The  table  slide  is  mounted  on  a  piv»t 
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In  the  swiveling  arm,  and  can  thus  be  clamped  at  any  angle, 
up  to  45  degrees,  with  the  face  of  the  wheel.  Graduations  are 
provided  for  proper  setting.  On  the  table  is  also  provided 
an  adjustable  squaring  device  or  protractor,  which  may  be 
set  from  45  to  90  degrees  with  the  surface  of  the  wheel.  The 
wheel  spindle  of  the  machine  is  hardened,  and  runs  in  adjust- 
able bronze  boxes.  A  water  tank  of  ample  capacity  is  pro- 
vided for  cooling  the  work.  The  wheels  used  are  12  Inches 
in  diameter  by  lii  inch  thick,  and  are  recessed  in  the  cen- 
ter as  shown. 


UNIVERSAL  BORING,  MILLING  AND  DRILLING 
MACHINE. 
The  machine  shown  herewith  is  built  by  the  Universal  Bor- 
ing Machine  Co.  of  Hudson,   Mass.     As  may  be  seen   from 
Fig.  1.  it  is  of  the  type  in  which  the  work  table  is  provided 


Fig.  1.    The  Universal  Boring  Machine  Co.'s  Universal  Boring,  Milling,  and 

with  longitudinal  and  cross  movements  en  a  stationary  bed, 
and  in  which  the  spindle  is  mounted  on  a  saddle  in  such  a 
way  as  to  give  it  longitudinal  movement  in  its  bearings  and 
a  vertical  movement,  provided  by  the  adjustment  of  the  sad- 
dle on  a  stationary  column.  While  the  machine  thus  con- 
forms to  a  type,  the  details  of  the  design  have  been  worked 
out  in  a  very  original  and  ingenious  fashion.  Some  of  these 
details  are  illustrated  in  Figs.  2,  3  and  4. 

In  the  first  place,  it  will  be  noticed  that  the  head  is  set  at 
the  right-hand  end  of  the  bed.  contrary  to  previous  practice 
in  some  other  machines  of  this  type.  This  arrangement  per- 
mits running  the  spindle  in  the  same  direction  for  milling 
as  for  boring  and  drilling,  and  is  convenient  as  well  for  the 
operator,  who  has  the  various  controlling  levers  within  easy 
reach  of  his  right  hand  when  closely  examining  the  work. 
The  base  is  of  solid  construction,  and  furnishes  a  suitable 
support  for  aligning  the  parts  with  sufficient  accuracy  to 
perform  the  high  grade  work  for  woich  the  machine  is  in- 
tended. The  column  has  guiding  surfaces  for  the  head  so 
arranged  that  the  latter  is  squared  up  by  a  comparatively 
long  and  narrow  guiding  surface,  and  at  the  same  time  it  is 
provided  with  a  wide  area  over  which  to  distribute  the  wear. 
This  guiding  bearing  has  a  length  six  times  its  width.  In 
addition  to  this  point,  it  should  be  noticed  that  the  gibbing 
on  one  edge  of  the  column  is  arranged  with  a  square  lock 
gib  on  the  side  nearest  the  work.  One  of  the  bearing  surfaces 
en  which  the  head  moves  is  provided  with  a  scale,  which  is 
graduated  and  marked  in  inches.  The  zero  point  indicates 
the  position  in  which  the  center  of  the  spindle  is  in  a  line 
with  the  top  of  the  table. 

An  outboard  support  for  boring-bars  is  provided,  as  shown, 
which  is  adjustable  along  the  bed.  The  outboard  bearing. 
which  is  gibbed  to  the  internal  guiding  surface  of  this  sup- 
port, is  raised  and  lowered  by  a  screw  connected  by  a  spiral 


gearing  and  splined  shafts  to  the  elevating  screw  of  the  spin- 
dle head,  so  that  the  two  move  together  simultaneously.  A 
rapid  raising  and  lowering  movement  is  provided  f:;  the 
head.  This  may  very  profitably  be  used  in  connection  with 
the  vertical  graduated  scale  just  mentioned,  making  it  possi- 
ble to  stop  the  rapid  movement  within  %  inch  of  the  desired 
setting  of  the  spindle.  From  this  point  the  band  adjust- 
ment is  used  to  bring  the  dial  on  the  elevating  screw  to  a 
position  to  read  the  proper  dimension  in  thousandths  of  an 
inch. 

The  boring-bar  is  driven  from  tight  and  loose  pulleys 
operated  by  a  belt  running  at  constant  speed.  The  loose  pul- 
ley is  provided  with  a  method  of  self-oiling  which  does  not 
require  attention  oftener  than  once  a  year  or  thereabouts. 
The  design  cf  the  lubricating  device  is  very  simple,  it  con- 
sisting only  cf  a  hollow  receptacle  cast  in'  the  hub  of  the 
pulley,  and  filled  with  cotton  waste  which 
is  saturated  with  oil,  the  latter  being  led 
to  the  bearing  by  a  strip  of  wicking.  Six- 
teen positive  geared  spindle  speeds  are 
provided,  eight  of  them  being  obtained  by 
a  geared  quick  change  mechanism,  and 
this  number  being  doubled  by  back  gear- 
ing mounted  in  the  head  close  to  the 
spindle. 

The  construction  of  the  speed  box  is 
shown  in  Figs.  2  and  3.  To  the  driving 
shaft  is  keyed  a  cone  of  4  gears  L,  fast- 
ened together,  and  capable  of  being  shifted 
endwise  by  arms  pinned  to  a  rock-shaft  M. 
which  passes  out  through  the  front  of  the 
case.  Here  it  has  fastened  to  it  a  lever 
A,  with  a  lock  pin  engaging  four  holes  in 
the  front  of  the  casing,  each  of  which  cor- 
responds to  a  position  of  the  cone  of  four 
gears.  On  a  shaft  parallel  to  this  driving 
shaft  is  mounted  the  tumbler  gear  ar- 
rangement shown  in  Fig.  2  and  in  detail 
in  Fig.  3.  This  consists  of  a  double 
rccker  arm  A'  mounted  loosely  on  the 
shaft  (though  confined  axially)  and  pro- 
vided with  pivots  on  each  side  of  the 
these    pivots    is    mounted    an    idler    gear 

On  the 


Drilling  Machine. 


shaft.     On    one    of 

0  meshing  with  a  small  gear  keyed  to  the  shaft, 
other  is  mounted  an  idler  meshing  with  a  larger  gear  keyed 
to  the  shaft  and  pinned  to  a  gear  P  having  a  position  cor- 
responding to  the  Idler  on  the  opposite  pin  of  the  rocker 
arm.     This   rocker   arm    has   teeth   cut    in   a   segment   of   its 


Fig.  2.    The  Change-gear  Bos  which  gives  Eight  Speeds. 

periphery  which  mesh  with  a  pinion  operated  by  a  crank  B 
from  the  outside  of  the  gear  casing.  This  crank  is  provided 
with  a  pin  which  enters  suitable  holes  In  the  casing,  and  thus 
determines  the  angular  position  of  the  rocker  arm  and  the 
idler  gears  mounted  on  it. 

The  shifting  of  the  cone  of  four  gears  and  the  rocking 
of  the  segment  to  which  these  idlers  are  pivoted,  provides 
means  for  furnishing  the  changes  of  speed.     In  the  position 
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shown  in  Fig.  2,  the  cone  of  gears  is  shifted  so  as  to  bring 
tlie  largest  one  of  the  four  In  line  with  the  pivoted  idlers. 
In  clianging  from  one  speed  to  aiiotlier,  these  idlers  are  set 
in  the  neutral  position,  which  allows  the  cone  gears  to  be 
shifted  freely  without  hitting  them.  When  shifted  to  any 
given  position,  the  holder  carrying  the  idlers  can  be  rocked 
to  bring  either  the  upper  or  the  lower  one  Into  mesh  with 
(he  gear  presented  for  engagement,  the  position  being  located 
by  the  holes  in  which  the  lock  pin  on  lever  A  is  seated.  The 
engaging  of  the  upper  or  lower  idler  for  each  gear  gives  two 
■speeds.     This  In  combination  with  the  four  gears,  gives  eight 


Plft   3.     Detail  of  the  Tumbler  Gear,  seen  In  Fig:.  2,  whlcti  Doubles 
the  Number  of  Speeds. 

changes  of  speed  at  this  place,  as  previously  mentioned.  The 
"bevel  gear  shown  on  the  idler  shaft  in  Figs.  2  and  3,  trans- 
mits the  movement  through  a  vertical  splined  shaft  to  the 
head.  From  here  (through  a  set  of  back  gears  operated  by 
the  handle  seen  at  the  front  of  the  head)  connection  is  made 
with  a  pinion  driving  a  face-plate  gear  at  the  front  end  of 
the  spindle.  The  sixteen  speeds  thus  obtained  range  from 
15  to  200  revolutions  per  minute,  with  a  speed  of  230  revolu- 
tions per  minute  given  to  the  constant-speed  driving  shaft. 

The  spindle  being  thus  driven  by  a  geared  face-plate  on 
the  side  nearest  the  work,  the  capacity  of  the  machine  for 
doing  heavy  milling  is  greatly  increased.  Provision  is  made 
in  the  face  of  the  spindle  for  bolting  or  otherwise  fastening 
•cutters,  such  as  used  in  heavy  milling  work.  The  boring- 
bar  feeds  27  inches,  and  can  be  arrested  by  a  clamp  bearing 
so  that  35  inches  of  feed  can  be  provided.  A  hand-wheel  is 
set  close  to  the  work  at  a  point  convenient  for  operating 
and  setting  boring-bars.  It  allows  the  workman  to  be  within 
easy  reach  of  the  cutting  tcol  and  of  the  hand-wheel  and 
fee*  friction  at  the  same  time. 

The  machine  has  power  feeds  in  all  directions;  that  is, 
for  the  cross  and  longitudinal  movements  of  the  carriage, 
for  the  vertical  movement  of  the  head  on  the  column,  and 
for  the  longitudinal  feed  of  the  boring-bar.  Nine  feeds  are 
provided,  ranging  from  %  to  5V{!  inch  feed  per  minute, 
taken  from  the  constant-speed  shaft.  In  connection  with  the 
spindle  speed  changes,  this  gives  144  different  feeds  in  inches 
per  revolution,  ranging  from  0.006  to  0.340.  Of  course  all 
of  these  feeds  per  revolution  cannot  be  obtained  for  each 
spindle  speed. 

The  feed  box  is  mcunted  above  the  speed  change  gear  box 
at  the  right  of  the  machine.  It  is  controlled  by  levers  H 
and  H,  each  of  which  has  three  positions,  permitting  nine 
different  combinations  for  the  nine  feeds  with  which  the 
machine  is  provided.  This  mechanism  controls  all  the  feeds. 
It  may  be  connected  with  the  bar  or  table  feed,  as  desired,  by 
the  manipulation  ct  lever  C.  Connection  with  the  feed  ele- 
vating screw  for  vertical  traverse  in  milling  is  made  by 
operating  lever  D.  This  same  lever  shifted  in  the  opposite 
direction  gives  a  rapid  movement  of  the  slide  on  the  column. 
These  feeds,  as  well  as  all  the  other  feeds  and  power  traverse 
movements  of  the  machine,  are  reversed  by  the  operation  of 
lever  £■.  The  power  cress  feed  of  the  table  is  provided  with 
an  automatic  stop  operated  by  dogs  seen  at  the  right-hand 
'  side  of  the  table  in  Fig.  1.  The  longitudinal  feed  of  the 
carriage  is  obtained  by  connecting  the  splined  feed  shaft 
(transmitting  the  power  to  the  table  cross-feed  screw)  with 
the  screw  for  the  longitudinal  feed  of  the  carriage  on  the  bed. 
This  provision  for  power  longitudinal  feed  of  the  carriage  is 
an  unusual  one  in  boring  machines,  but  it  was  so  easily 
made  that  it  was  thought  best  to  incorporate  it  in  the  design, 
as  there  may  be  cases  in  which   it  v.-ould  prove  useful. 


All  these  adJustineniB  can  be  operated  for  line  setting  by 
hand  as  well,  and  It  is  interesting  to  note  the  way  in  which 
the  adjustments  and  manipulating  handles  have  been  con- 
centrated at  llie  working  end  of  the  machine  tt)  make  the 
operation  as  simple  as  pussible.  At  F  Is  shown  the  back 
gear  controlling  lever,  the  movement  of  whicli  gives  either  a 
fast  or  slow  speed  to  the  spindle.  This  is  located  close  to 
the  spindle  driving  gear  bo  that  excessive  torsion  of  long 
shafts  is  avoided.  The  hand-wheel  for  the  rapid  hand  adjust- 
ment of  the  boring-bar  is  shown  at  J,  with  the  feed  friction 
mounted  in  its  hub.  Tlio  fine  feed  of  the  boring-bar,  as  well 
as  the  fine  hand  elevating  adjustment,  is  effected  by  a  crank 
on  the  end  of  squared  shaft  K.  The  carriage  hand  feed 
(which  is  out  of  the  range  of  this  engraving  on  the  left)  is 
controlled  by  another  squared  shaft.  The  belt  shifter  is 
seen  at  Q.  A  further  point  of  convenience  in  the  design  of 
the  tool  is  the  segregation  of  the  feed  and  speed  mechanism 
in  easily  removable  casings.  The  machine  is  to  this  extent 
constructed  on  the  unit  system.  It  is  only  necessary  to  re- 
move  six    screws   and    pull   out    the   feed    and    speed   driving 


Fig.  4.     View  showing  the  Arrangement  of  tlie  Controlling  Handles  in 
Locations  convenient  to  the  Operator. 

shafts,  to  permit  the  removal  of  the  respective  feed  and  speed 
box  from  the  machine. 

The  machine  is  built  to  accurate  dimensions  throughout, 
so  that  the  various  parts  are  assembled  without  fitting  in 
the  principal  dimensions.  This  means  that  a  high  grade 
of  workmanship  is  employed,  as  is  necessary  on  a  machine 
to  be  used  for  the  work  for  which  it  is  designed.  The  weight 
and  stiffness  of  the  machine  is  also  a  great  factor  in  pro- 
ducing accurate  work.  All  the  revolving  parts  such  as 
shafts  and  studs  are  made  of  crucible  steel  and  ground  to 
size,  while  all  bearings  which  have  shafts  running  at  any 
considerable  speed  are  bushed  with  suitable  bearing  metal. 
In  general,  the  builders  have  planned  to  make  it  a  flrst-class 
tool  in  every  respect,  to  meet  the  requirements  for  jig  and 
fixture  making,  and  for  doing  interchangeable  work,  as  well, 
without  the  use  of  jigs  and  fixtures. 


AMERICAN  15-INCH  CRANK  SHAPER. 

Some  time  ago  we  published  in  Machinery  a  communica- 
tion from  one  of  our  readers  on  the  tool-room  versus  the 
machine-shop  shaper.  In  this  article  many  of  the  charac- 
teristic features  required  in  each  of  these  two  classes  of 
shapers  were  referred  to.  The  distinction  between  a  tool- 
room and  a  machine-shop  shaper  is  becoming  more  and  more 
apparent  with  the  introduction  of  new  machine  shop  methods, 
and  it  has  been  reccgnized  by  manufacturers  of  this  class  of 
tool  that  the  ordinary  shaper  of  the  past  is  entirely  ina*e- 
cuate  to  meet  the  demands  of  the  present  time.     The  shaper. 
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which  In  the  past  has  often  been  reganleil  luorely  us  a  tool- 
room machine,  has  been  made  a  mannrarturing  machine,  in 
order  to  meet  these  clianged  condilions,  the  American  Tool 
Works  Co..  300-350  Culvert  St..  Cincinnati.  Ohio,  lias  brought 
out  a  new  line  of  extra  heavy  and  powerful  shapers  intended 
especially  for  heavy  duty  and  designed  with  a  view  of  per- 
mitting not  only  a  high  rate  of  production,  but  at  the  same 
time  insuring  accuracy  of  alignments  and  durability. 

In  order  to  secure  the  desired  end,  the  column  of  the  new 
shaper  has  been   made  wider  and   deeper  than  usual,  and   is 


cross-feed  is  of  the  builder's  new  patented  design.  It  is 
variable  and  automatic,  having  a  range  from  O.OOS  inch  to 
o.-OO  inch,  and  can  be  changed  while  the  ma<hine  is  running. 
It  is  operated  by  the  knob  and  screw  shown  on  the  side  of 
the  machine,  by  which  a  lever  with  an  attached  pointer  is 
moved.  The  pointer  Indexes  on  a  scale  having  25  graduations, 
each  graduation  representing  0.008  inch  feed.  The  construc- 
tion is  such  that"  there  is  no  necessity  of  change  in  adjust- 
ment of  the  feeding  mcchanisni  due  to  the  change  of  position 
of  the  cross-rail.  The  feed  gears  are  properly  covered  to 
prevent  accidents. 

The  rocker  arm  is  forked  at  the  top,  and  lliis.  together  wit^i 
a  large  opening  through  the  column,  permits  a  shaft  of  2'/^ 
inches  diameter  to  be  passed  under  the  ram  for  key-seating. 
Larger  shafts  may  be  key-seated  by  setting  over  the  table  so 
that  the  shaft  passes  outside  of  the  coliiinn,  the  head  then 
being  set  at  an  angle. 

Throughout  the  design  of  this  machine  special  attention 
has  been  paid  to  the  lubrication  of  working  parts.  The  ram 
slides  are  provided  with  felt  wipers  at  both  the  front  and 
center  of  the  column.  An  oil  pocket  is  cast  integral  with  the 
column  at  the  rear,  for  collecting  waste  oil.  A  large  quan- 
tity of  oil  is  stored  in  a  pocket  cast  integral  with  the  arm, 
and  provided  with  suitable  means  of  distribution  for  the 
thorough  lubrication  of  the  crank-pin  and  sliding  block  in  the 
rocker  arm.  The  counter-shaft  has  tight  and  loose  pulleys  li 
inches  in  diameter  by  3i/4  inches  face,  running  at  ISO  R.P.M. 

Some  interesting  tests  have  been  carried  out  by  the  builders 
to  ascertain  the  capacity  of  the  machine.  Cuts  have  been 
taken  in  cast  iron  %  inch  deep  with  0.016  inch  feed,  4  inches 
long,  and  Vs  inch  deep  with  0.048  Inch  feed  of  the  same 
length,  with  the  belt  en  the  second  slow  cone  step.  Another 
cut  was  taken  in  cast  iron  %  inch  deep,  0.024  inch  feed,  12 
inches  long,  with  the  belt  on  the  first  slow  cone  step.  In  steel, 
a  cut  was  taken  li^  inch  deep,  0.016  inch  feed,  2\<7  inches  Icng, 
with  the  belt  on  the  second  slow  cone  step,  and  the  same  cut 
10  inches  long,  with  the  belt  on  the  first  slow  step. 


Shaper  of  Heavy  Design  brought  out  by  the  American  Tool  Works  Co. 

strongly  braced  internally,  thereby  offering  proper  reinforce- 
ment along  the  lines  of  the  heaviest  strain.  The  column  pro- 
jects both  at  the  front  and  the  back  in  order  to  give  a  long 
bearing  for  the  ranv  and  the  base  is  made  large,  so  as  to  give 
proper  support  to  the  machine.  The  ram  is  thoroughly  braced 
by  internal  ribs,  its  bearing  in  the  column 
is  wide,  and  it  is  provided  with  a  con- 
tinuous taper  gib,  having  end  screw  ad- 
justment for  taking  up  the  wear.  The 
stroke  of  the  ram  is  positive,  and  there  are 
four  rates  of  speed,  ranging  from  20  to  65 
strokes  per  minute.  The  length  of  the 
stroke  can  be  changed  without  stopping 
the  machine.  A  pointer  on  the  ram.  trav- 
eling along  an  index,  as  shown  in  the 
illustration,  shows  the  length  of  stroke  at 
any  setting.  The  tool-carrying  head  can 
be  set  at  any  angle  within  an  arc  of  100 
degrees,  and  is  provided  with  an  efficient 
locking  device.  The  down-slide  in  the 
head  is  also  fitted  with  a  continuous  taper 
gib.  having  an  end-screw  adjustment  for 
taking  up  the  wear.  The  feed-screw  is 
provided  with  a  graduated  dial,  reading 
to  0.001  inch.  The  tool-pcst  is  made  large 
so  as  to  permit  using  holders  for  inserted  cutters. 

The  table  is  provided  with  three  T-slcts,  both  on  the  top 
and  on  the  sides,  and  is  made  of  a  heavy  box  section,  ribbed 
on  the  inside  to  insure  strength.  The  apron  has  also  three 
Tslcts  in  its  face  to  permit  the  clamping  of  work  when  the 
table  is  removed.  The  cross-rail  is  longer  than  usual,  thereby 
giving  the  table  a  long  horizontal  range  of  travel.  A  tele- 
scopic elevating  screw  of  large  diameter  is  provided  with  ball 
bearings  for  making  the  elevation  of  the  cross-rail  easy.     The 


SCHELLlBNBACH  18-inch  CONE-DRIVEN 
LATHE. 
The  accompanying  illustration,  Fig.  1.  shows  an  IS-inch  by 
S-foot  cone-driven  Schellenbach  engine  lathe,  made  by  the 
John  B.  Morris  Foundry'  Co.,  933  Harriet  St.,  Cincinnati,  O. 
This  machine  is  of  the  same  general  design  as  the  company's 
geared  head  lathe,  involving  many  original  and  ingenious 
features,  which  was  illustrated  in  the  June  issue  of  Ma- 
CHixEBT.     The  difference  between  this  machine  and   the  one 


Fig.  1.     Cone-driven  Lathe  built  by  John  B.  Morris  Foundry  Co. 

then  described  consists  in  the  matter  of  the  drive,  the  present 
machine  being  cone-driven  instead  of  having  a  geared  head.* 
It  will,  therefore,  be  necessary  in  this  description  only  to  call 
attention  to  the  features  involved  in  the  design  of  the  head, 
which  is  shown  in  section  in  Fig.  2.  The  driving  cone  is  pro- 
vided with  three  steps  for  a  3-inch  double  belt,  the  largest 
diameter  of  the  cone  being  12  inches.  There  are  provisions 
for  two  sets  of  changes  of  speed  through  the  back-gears,  mak- 
ing in  all  nine  changes  Of  speed  with  a  single  speed  counter- 
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shaft.  However,  tlio  counter-sliiirt  furnished  with  this  ma- 
chine is  provided  with  double  friction  iiulleys,  and  where  a 
reverse  motion  is  not  required,  it  is  possible  to  have  a  for- 
ward motion  at  two  different  speeds,  thus  giving  18  speed 
changes  in  all  for  the  spindle  of  the  machine.  The  bade  gears 
are  operated  in  the  usual  manner.  Special  attention  should 
be  called  to  the  very  efficient  manner  in  which  the  manufac- 
turers have  covered  not  only  the  back  gears,  but,  in  fact,  all 
gcr.ring  on  the  machine.  Xot  only  has  adequate  covering  been 
provided,  but  the  covers  have  been  made  and  attached  to  the 
machine  in  such  a  way  as  to  present  a  very  i)leasing  and 
harmonious  appearance. 

Frcm  the  sectional  view  of  the  head,  the  arrangement  of 
the  drive  can  easily  be  studied.  It  will  be  seen  that  the  spin- 
dle .1  has  a  tlange  at  its  right-hand  end,  where  the  gear  B  is 
doweled  and  screwed  to  it.  This  gear  B  is  threaded  inter- 
nally in  a  recess,  which  receives  the  face-plates  or  the  chuck. 
The  chuck-plate  C  fits  the  counterbore  of  the  chuck  as  indi- 
cated, is  bored  to  fit  on  the  end  of  the  spindle,  and  is  also 
threaded  on  the  outside  to  screw  into  the  gear  B.  It  will  be 
noticed  that  the  flange  of  the  spindle  can  thus  be  clamped 
tightly  between  the  chuck-plate  C  and  the  gear  B.  This  ar- 
rangement eliminates  torsional  strains  within  the  spindle, 
when  the  drive  is  through  the  back  gears.  The  overhang  of 
the  chuck  from  the  face  of  the  jaws  to  the  front  spindle  bear- 
ing is  not  as  great  as  with  the  ordinary  type  of  lathe. 

For  the  direct  drive,  the  clutch  teeth  D  formed  upon  the 
spindle  engage  with  corresponding  teeth  in  the  clutch  E, 
which  is  splined  to  a  cone-pinion  sleeve  G.  This  clutch  Is 
operated  at  the  back  end  of  the  head-stock  by  a  spring-seated 
plunger,  passing  through  the  cone  pulley.  This  plunger  is 
provided  with  a  knurled  head  having  a  pin  to  hold  it  out  of 
engagement  as  shown. 

The  machine  is  provided  with  the  quick  change  device  de- 
scribed in  connection  with  the  geared  head  lathe,  referred  to 
above,  giving  a  range  of  threads  frcm  2  to  112.     If  required, 
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Fig.  2.    Section  through  Head-stock  of  Lathe. 

the  machine  will  be  provided  with  a  plain  system  of  change 
gears  as  well  as  with  this  quick  change  system.  While  refer- 
ring back  to  the  former  description  for  complete  details,  it 
may  be  of  interest  to  mention  some  of  the  special  features  of 
this  lathe,  such  as  the  double  plate  apron,  and  an  arrangement 
for  rough-chasing  threads  by  the  ordinary  rack  feed,  in  place 
of  the  lead-screw,  the  object  being  to  preserve  the  accuracy 
of  the  lead-screw  and  to  use  it  only  for  thread  cutting  where 
a  high  degree  of  perfection  is  required.  This  lathe  is  pro- 
vided with  cabinet  legs,  having  hinged  doors,  as  indicated. 
Another  interesting  feature  is  that  a  single  wrench  operates 
every  adjusting  screw  throughout  the  lathe,  including  the 
tightening  of  the  tail-stock  to  the  shears.  This  lathe  is  also 
made  In  14-  and  16-lnch  sizes. 


ACME  HIGH-SPEED  TWIST  DRILL. 
The  drill  and  its  socket  illustrated  herewith  are  manufac- 
tured by  the  Acme  Drill  Co.,  Sherman  Ave.  and  Runyon  St., 
Newark,  N.  J.  The  special  feature  of  the  combination  is  the 
strong  drive  obtained.  As  may  be  seen,  the  drill  is  made 
from  a  twisted  bar  of  stock  of  special  shape,  milled  accu- 
rately to  dimensions.  The  shank  is  left  straight  and  un- 
t-A'isted.  The  grooves  in  the  sides  of  the  shank  are  engaged 
by  the  rounded  projections   on   the  end  of  the  collet,  which 


effectively  prevent  the  tool  from  rotating  in  its  socket.  The 
outside  diameter  of  the  shank  is  finished  on  a  taper  and  fits 
a  corresponding  taper  in  the  collet,  being  thus  firmly  sup- 
ported and  centered,  as  with  the  ordinary  Morse  tai)er  drive. 
As  may  be  seen,  there  is  no  tang  to  twist  off.  The  drill  is 
driven    from    its    largest   diameter,   and.  no   jaws,   sleeve   or 


A  Twisted.  Taper  Shank  Drill,  with  a  Taper  Drive. 

wrench  are  necessary  to  tighten  it.  Owing  to  the  method  of 
manufacture,  its  cost  is  very  low  in  comparison  with  other 
good  high-speed  drills. 

The  drill  is  made  in  standard  sizes  from  %  inch  up  to  2 
inches,  varying  by  64ths.  The  collets  and  sockets  correspond 
with  the  standard  Morse  taper  sizes,  and  the  collets  have 
shanks  fitting  in  Morse  taper  holes. 


CINCINNATI  FOUR-JAW  INDEPENDENT 
CHUCK. 

In  Fig.  1  is  shown  an  e.xterior  view,  and  in  Fig.  2,  a  cross- 
section  of  an  improved  independent  chuck  manufactured  by 
the  Cincinnati  Chuck  Co.,  Spring  Grove  Ave.  and  Sassafras 
St.,  Cincinnati,  0.  It  might  seem  that  there  would  be  little 
possibility  of  improvement  in  an  appliance  so  nearly  standard- 
ized  as   the   independent   four-jawed    chuck,    but   the    makers 


Pig.  1.    An  Improved  Design  of  Independent  Chuck. 

have  found  that  the  tool  is  susceptible  of  improvement.  In 
the  ordinary  Independent  chuck,  the  screws  are  mounted  in 
semi-circular  bearings,  and  receive  the  thrust  on  semi-circu- 
lar shoulders  formed  in  the  cast-iron  shell  of  the  chuck. 
When  these  shoulders  become  worn  in  use.  it  is  impossible 
to  take  out  the  play.  As  shown  in  Fig.  2.  in  this  design, 
hardened  bushings  are  provided  at  each  end  of  each  screw. 
The  bearing  surface  and  thrust  surface  occupy  a  full  circle 
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In  eacli  oase,  so  that,  in  connection  with  the  hardened  ma- 
terials used,  the  surface  should  wear  at  least  three  times 
as  long.  When  end  play  becomes  noticeable.  It  can  be  taken 
up  by  a  machinist  in  a  very  short  time,  making  the  chuck 
as  good  as  new  in  this  respect.  These  bushings  hold  the 
screws  absolutely  in  line  with  the  jaw,  preventing  any  tilting 


PIR.  2.    Section  of  ClnclnnaH  Chuck,  showing  Hardened  Bushings  for  Screws, 

Of  the  screws  and  consequent  cutting  of  the  thread.  The 
screws  are  of  the  highest  grade  of  spindle  steel  and  have 
their  bearings  carefully  ground.  The  shell  is  made  from  the 
best  quality  of  gray  iron,  and  the  jaws  are  reversible. 


THE  VBEDER  SPEED  INDICATOR. 
The  Veeder  Mfg.  Co.,  of  Hartford,  Conn.,  has  recently 
adapted  the  counting  mechanism  used  in  their  well-known 
cyclometer  and  odometer  to  the  work  of  the  speed  indicator. 
The  device  rearranged  for  this  purpose  is  shown  in  Fig.  1, 
and  in  section  in  Fig.  2.  As  shown,  it  consists  simply  in 
mounting  the  regular  registering  or  counting  mechanism   in 


Pig.  1.    The  Veeder  Speed  Indicator  or  Revolution  Counter. 

the  end  of  a  drawn  metal  case,  and  in  providing  a  ball  bearing 
registering  spindle  and  a  suitable  clutch  for  connecting  it 
with  the  counter. 

The  point  of  the  spindle  E  is  placed  against  the  end  of  the 
shaft  whose  speed  it  is  desired  to  measure.  This  spindle, 
which  is  provided  with  ball  thrust  bearings  and  is  seated  in 
bushing  F,  carries   on   its   inner   end   the   clutch   member   C. 


Pig.  2.    Section  through  Indicator,  showing  Clutch  and  BaU  Bearing. 

Under  normal  conditions,  spring  D  presses  bushing  F  outward 
so  that  the  clutch  member  C  is  separated  from  the  correspond- 
ing member  B.  attached  to  the  spindle  of  the  recording  device. 
When,  however,  E  is  placed  against  the  shaft  whose  speed  it 
is  desired  to  measure,  spring  D  is  compressed,  the  two  clutch 
members  come  in  contact,  and  the  recording  mechanism  is 
driven  from  the  shaft.  When  the  reading  is  completed,  the 
removal  of  the  instrument  allows  the  spring  to  expand,  sep- 
arating B  and  C  and  stopping  the  revolution  of  the  counter. 
A  feature  of  the  device  is  the  large  number  of  revolutions 
provided    for.      The    instrument    registers    up    to    9,999    and 


repeats  Itself  without  requiring  adjustment.  This  fact,  and 
the  ease  with  which  the  operation  Is  automatically  started 
and  stopped,  makes  it  possible  to  take  readings  without  the 
use  of  the  stop  watch.  Since  readings  may  be  taken  for  a 
long  period  of  time  even  on  high-speed  shafts,  it  obviates  the 
necessity  for  extreme  accuracy  in  the  timing  of  the  Interval. 
It  is  only  necessary  to  watch  the  dial  of  the  time-piece,  the 
indicator  itself  requiring  no  attention.  The  difference  between 
the  readings  of  the  counter  at  the  beginning  and  end  of  the 
interval  is  the  number  of  revolutions  of  the  shaft  In  that 
time.  It  is  essential  to  jot  down  the  readings  of  the  counter 
before  beginning  to  count,  because  no  arrangement  is  pro- 
vided for  setting  It  back  to  zero.  Such  a  device  would  com- 
plicate the  instrument,  and  it  will  be  found  much  easier  to 
t;ike  down  the  readings  than  to  set  back  the  counter.  No 
matter  In  what  direction  the  shaft  runs,  the  difference  between 
the  readings  will  be  the  number  of  revolutions  required. 

The  indicator  is  not  affected  by  a  magnetic  field.  This,  in 
connection  with  the  fact  that  the  separate  insulating  tip 
shown  is  furnished  with  the  instrument,  makes  it  well  adapted 
for  use  on  generators  and  motors.  It  has  frequently  been 
used  at  as  high  as  5,000  revolutions  per  minute.  It  operates 
equally  well  in  either  direction,  adding  when  running  one 
way  and  subtracting  when  reversing. 


Charles  Steciier  Co.,  19  S.  Jefferson  St.,  Chicago,  111.  A 
high-speed  bench  drill  which  is  built  in  miniature  along  the 
lines  of  the  standard  drill  press,  furnishing  all  the  conveni- 
ences of  the  latter,  including  a  slotted  base  for  attaching 
large  work.  The  base  is  cast  in  one  piece  with  the  counter- 
shaft frame.  The  drill  is  10  inches  swing  and  has  a  capacity 
for  drills  up  to  %  inch  in  diameter. 


Joseph  Demarki,  194  Griffith  St.,  Jersey  City,  N.  J.  Self- 
centering  arbor  which  may  be  adjusted  through  a  consider- 
able range.  This  device  is  made  in  two  sizes,  one  to  hold 
from  4  to  10  inches,  and  the  other  from  10  to  20  inches.  The 
work  is  gripped  by  a  three-point  bearing  on  each  end,  fur- 
nished by  the  sides  of  arms,  spread  outwardly  by  the  pressure 
cf  a  screw  and  nut. 


Landis  Machine  Co..  Waynesboro,  Pa.  All-steel  cutter  head 
of  improved  construction  for  holding  and  controlling  the 
milled  chasers  used  in  this  firm's  bolt  and  pipe  thread  cutters. 
These  chasers  are  made  entirely  of  steel  with  the  important 
wearing  parts  hardened.  The  head,  when  in  closed  position, 
is  locked  entirely  within  itself  so  that  none  of  the  thrust  of 
the  cutting  action  is  taken  'between  rubbing  surfaces.  Any 
set  of  chasers  is  adjustable  for  any  diameter  within  the  range 
of  the  head. 


Bridgefohd  Machine  Tool  Works,  Rochester,  N.  Y.  A  gap 
lathe  intended  primarily  for  reflnishing  car  axle  journals 
without  removing  the  wheels,  and  for  this  purpose  made  with 
a  very  wide  gap  sufficient  to  clear  car  wheels  of  standard 
gage.  It  may  also  be  used  as  a  single  end  axle  lathe.  To 
make  this  possible,  the  head-stock  is  arranged  so  as  to  slide 
on  the  bed  by  a  rack  and  pinion  movement,  to  bring  the 
wheel  within  the  range  of  the  carriage.  It  may  also  be 
equipped  for  refinishing  engine  truck  axle  journals,  in  which 
case  an  extra  carriage  is  arranged  between  the  wheels,  leav- 
ing a  short  gap  on  each  side. 


Cincinnati  Mili,ing  Machine  Co.,  Cincinnati,  Ohio.  A  new 
line  of  high-power  milling  machines,  designed  entirely  from 
original  data  as  to  speeds,  feeds,  pressure  of  cut,  etc., 
obtained  from  experiment.  These  machines  are  built  on  the 
unit  system,  and  are  so  arranged  that,  by  the  interchange 
of  various  units,  the  machine  may  be  arranged  for  constant 
speed  or  cone  pulley  drive  (in  either  case  with  the  shaft  at 
right  angles  or  parallel  to  the  spindle),  variable  speed  or  a 
constant  speed  motor  drive,  and  with  the  feed  in  inches  per 
minute  or  in  fractions  of  an  inch  per  revolution.  The  same 
design  throughout,  with  the  exception  of  the  spindle  mechan- 
ism and  the  upper  part  of  the  column,  is  also  used  for  the 
vertical  spindle  machine. 
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FINISHING  BEVEL  6EAR  BLANKS  IN  THE 
DAVIS  TURRET  LATHE. 

We  show  In  the  eiiKiaving  a  set  of  tools  designed  by  the 
W.  P.  Davis  Machlue  Co.,  Rochester,  N.  Y.,  for  use  on  Its 
turret  lathe  for  finishing  bevel  gear  blanks  such  as  shown  at 
A.  This  gear  is  clamped  in  the  chuck  with  the  hub  projecting 
outward.  The  first  operation  consists  in  running  the  three- 
lipped  drill  B  through  the  work.  This  roughs  out  the  cored 
hole  in  the  hub.  This  hole  is  next  timed  with  the  boring  tool 
shown  at  ('.  The  double-ended  boring  <-uUer  at  JJ  is  then 
passed  through  the  hole,  sizing  it  ready  for  the  reaming.  The 
reamer  shown  at  E  is  mounted  in  a  floating  holder  and  fin- 
ishes the  hole  to  accurate  size.  The  knee  tool  F  is  now 
brought  into  position  and  the  outside  of  the  hub  is  rough 
turned,  after  which  it  is  finish  turned  with  a  similar  tool  K. 
•AH  of  these  tools,  of  course,  are  carried  by  the  turret.  The 
back  of  the  gear  and  the  end  of  the  hub  are  next  faced  with 
cross-slide  tools,  completing  the  machining  of  this  side  of  the 
gear. 

In  the  second  operation,  the  turned  shank  of  the  bevel  gear 
is  held  in  the  special  chuck  shown  at  O.  This  consists  of  a 
simple  casting,  bolted  to  the  face-plate  of  the  lathe,  and  hav- 
ing a  bored  hub  provided  with  a  clamp  similar  to  that  in 
common  use  for  holding  tool  shanks  in  the  turret  of  the  screw 
machine.  It  is  provided'  also,  as  shown,  with  two  pins  pro- 
jecting from  the  face  cf  the  boss,  which  fit  into  corresponding 
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Sot  of  Toola  for  use  In  the  "W.  P.  Davis  Machine  Co.'a  Turret  Lathe, 
for  Finishing  Bevel  Gear  Blank. 

holes  provided  in  the  back  face  of  the  gear  blank,  thus  pre- 
venting it  from  turning  when  heavy  cuts  are  taken.  When 
the  blank  is  thus  chucked,  tool  H,  which  is  bolted  to  the  face 
of  the  turret,  is  forced  onto  the  work.  This  carries  a  pair  of 
serrated  roughing  cutters  which  remove  the  scale  on  the 
beveled  face  of  the  gear.  A  similar  pair  of  cutters  mounted 
at  right  angles  to  these  finish  the  plain  inner  face  of  the  gear 
down  to  the  bore.  The  tool  is  steadied  while  taking  these 
heavy  cuts  by  a  pilot  or  guide  arbor  which  enters  the  bore  cf 
the  work.  The  tool  shown  at  J,  which  is  very  similar  in  con- 
struction, is  next  brought  into  operation  to  finish  these  same 
surfaces.  The  finishing  of  the  back  bevel  in  the  blank  is 
effected  by  forming  tools  carried  in  the  front  and  back  cross 
slides,  one  of  them  being  used  in  the  roughing  operation  for 
removing  the  scale,  while  the  other  finishes  the  surface  to 
size. 

This  series  of  two  complete  operations  requires  15  minutes 
for  each  gear,  from  the  rough  casting  to  the  finished  blank 
complete.  The  dimensions  of  the  finished  work  are:  diameter 
of  hub,  2  5/16  inches;  outside  diameter,  6  5/32  inches;  length 
over  all,  5  inches.  The  builders  of  this  outfit  make  a  spe- 
cialty of  providing  their  turret  lathes  with  suitable  sets  of 
tools  for  rapid  and  accurate  work  on  cast  iron  parts  of  varied 

shapes  and  sizes. 

*     *     * 

Remember  that  the  world  does  not  owe  you  a  living,  but 
It  does  owe  you  an  opportunity  to  earn  a  living. 


A  SERIES  OF  LETTERS  FROM  OSKAR  KYLIN  ON  THE 
EDITORIAL  STAFF  OF  MACHINERY. 

Coi'KMiAUK.N,  Dii.N.MAUK,  September  14,  1908. 
The  business  conditions  in  the  Scandinavian  countries  have, 
although  slowly,  continued  to  Improve  during  the  month  of 
August.  Judging  from  the  reports  in  the  trade  Journals  an<l 
from  the  opinions  of  a  few  machinery  dealers  who  have  direct 
connections  with  the  large  trade  centers  in  Germany  and 
Knglaud,  the  coiulillons  in  these  countries  have  improved  tven 
in  a  greater  degree,  and  hopes  are  expressed  that  the  crisis 
of  the  year  will  soon  have  passed  entirely.  The  labor  troubles 
in  Sweden,  which  were  referred  to  In  my  letter  In  the  Septem- 
ber issue,  have  been  satisfactorily  settled,  and  a  return  made 
to  normal  conditions  in  this  respect. 

General  Conclusions  regarding:  the  European  Machine 
Tool  Trade. 

The  present  letter  will  conclude  the  series  which  the  writer 
has  contributed  to  Machineby  regarding  European  trade  con- 
ditions. It  may,  therefore,  be  appropriate  to  here  sum- 
marize some  of  the  general  conclusions  reached,  and  em- 
phasize the  points  which  appear  to  be  of  the  greatest  im- 
portance. 

If  a  comparison  is  made  between  the  general  state  of  develop- 
ment of  the  machine  tool  industry  in  America  and  the  dif- 
ferent countries  which  the  writer  has  visited  during  the  past 
spring  and  summer,  it  must  be  said  that  America  is  still  hold- 
ing its  own,  and  is  leading  in  this  industry.  This  is  true 
both  in  regard  to  the  design  of  machine  tools  and  in  regard 
to  the  methods  of  manufacture.  Without  underestimating  the 
importance  of  design,  the  methods  of  manufacture  are,  how- 
ever, in  the  opinion  of  the  writer,  of  greater  importance. 
When  meeting  the  competition  of  foreign  manufacturers  on 
foreign  ground,  the  American  makers  face  the  disadvantage 
of  higher  per  capita  wages,  and  in  order  to  lower  the  cost  of 
manufacture  per  machine,  systematic  methods  must  be  em- 
ployed. Germany,  however,  has  not  failed  to  see  the  impor- 
tance of  this.  The  advantage  of  the  systematic  methods  which 
can  be  employed  in  specialized  manufacture  are  being  more 
and  more  recognized.  It  is  true  that  in  Germany  there  still 
exist  many  concerns  which  work  along  in  the  old  rut,  and 
which  have  not  as  yet  specialized  in  any  particular  line;  but 
these  firms  are  forced  to  recognize  the  success  achieved  by 
such  manufacturers  as  have  devoted  themselves  to  a  single 
line,  and  in  order  to  be  able  to  compete,  the  former  firms  must 
finally  follow  the  trend  of  the  times. 

England  must  be  considered  as  a  close  third  in  regard  to 
modern  machine  tool  manufacture.  Some  English  makers 
appear  to  be  somewhat  more  conservative  than  the  German, 
and  seem  to  believe  in  the  superiority  of  their  own  methods, 
but  this  is  not  true  of  all  English  firms,  and  there  are  many 
concerns  which  can  be  favorably  compared  with  average  Ameri- 
can firms  in  regard  to  equipment  and  product.  With  the  ex- 
ception of  France,  where  the  machine  tcol  industry  has  not 
reached  any  large  proportions,  the  remaining  European  coun- 
tries are  smair  as  compared  with  the  ones  mentioned;  and 
shut  out  from  one  another  by  tariff  walls,  they  find  it,  as  a 
consequence,  difficult  to  keep  step  with  the  larger  nations. 
Forced  to  largely  depend  upon  the  home  market,  the  firms  of 
these  smaller  nations  cannot  turn  out  their  product  in  very 
large  quantities,  and  are  consequently,  in  a  measure,  prevented 
from  specializing  to  the  same  extent  as  is  possible  in  a  large 
country  with  a  large  home  market.  These  smaller  nations  too, 
however,  are  learning  the  industrial  watch-word  of  the  times, 
"specialization." 

What  has  been  said  above  with  reference  to  the  situation  of 
the  machine  tool  industry  in  the  different  countries  is,  of 
course,  true  only  in  a  general  way.  It  must  be  understood  that 
there  are  to  be  found  concerns  of  the  very  highest  standard  in 
any  country,  no  matter  what  its  size  is.  These  concerns  have, 
so  to  speak,  broken  away  from  the  peculiarities  that  belong  to 
the  different  nations,  and  have  become  more  or  less  interna- 
tional in  the  manner  in  which  they  are  managed. 

It  must  be  considered  an  undeniable  proof  of  the  superiority 
of  the  design  of  American  machine  tools  that  they  are  so  fre- 
quently   copied   abroad,   sometimes   even   by    firms   having   a 
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reputation  of  their  own.  Germany  appears  to  be  the  hot-bed  of 
this  copying,  but  it  is  by  no  means  confined  to  tliat  country. 
Tlie  writer  found  evidences  of  such  copying  in  a  large  number 
of  i)laces,  all  the  way  from  Italy  to  Sweden.  It  should  be 
understood,  however,  that  it  is  not  only  American  machines 
that  are  subject  to  imitation,  but  all  good  designs,  of  whatever 
origin,  are  imitated  in  a  degree  corresponding  to  the  quality 
of  the  design  and  the  usefulness  of  the  machine.  This  same 
system  of  imitation,  of  course,  also  takes  place  in  America,  one 
manufacturer  imitating  the  successful  design  of  another.  This 
imitation  in  a  sense,  is  deplorable,  because  it  very  often  pre- 
vents a  concern  which  has  expended  a  great  deal  of  capital 
and  energy  in  the  development  of  a  machine  of  high  standard 
from  reaping  its  due  profit,  and  it  is  difBcuIt  to  find  a 
remedy  outside  of  the  protection  aftorded  by  patent  laws. 

In  my  previous  letters  I  have  pointed  out,  from  time  to  time, 
that  many  American  machine  tools  are.  in  some  respects,  too 
weak  for  European  conditions  and  material,  and  opinions  to 
this  effect  expressed  by  European  machine  tool  users  have  been 
quoted.  Although  it  is  true  that,  generally  speaking,  the 
American  design  is  weaker  than  the  European  one,  it  seems, 
however,  as  it  some  of  the  persons  interviewed  had  exag- 
gerated the  matter.  Although  it  cannot  be  denied  that  when 
used  on  very  heavy  work  and  hard  material,  as  used  in  Europe, 
American  machine  tools  are  often  too  weak  to  stand  the  strain, 
it  may  sometimes  be  that  the  machines  have  been  put  to  uses 
for  which  they  were  not  intended.  No  matter  to  what  extent 
the  criticism  is  unjustified,  however,  the  American  manu- 
facturer should  not  permit  it  to  pass  by  unnoticed,  because 
many  European  users  believe  that  the  American  machine  tools 
are  too  weak,  and  even  if  their  ideas  are  erroneous,  whatever 
can  be  done  to  prevent  such  an  opinion  from  working  an  injury 
to  American  export  trade  ought  to  be  done. 

It  should  once  more  be  emphasized  in  connection  with  this 
that  American  manufacturers  who  really  want  any  European 
market  should  not  neglect  to  thoroughly  study  the  conditions 
of  the  machine  industry  over  here.  Many  conditions  here  in- 
fluence the  American  machine  tool  trade  which  appear  to  be 
comparatively  unknown  in  America-;  the  European  industries 
are  making  rapid  progress,  and  the  situation  of  a  dozen  years 
ago  is  changing  by  leaps  and  bounds,  and  it  is  surely  necessary 
for  American  machine  exporters  to  keep  posted  in  order  to 
know  how  to  handle  the  trade  properly. 

It  has  been  pointed  out  to  the  writer  by  a  few  machine  tool 
users  that  there  is  a  tendency  of  the  modern  machine  tool 
designer  to  make  the  machines  too  complicated.  It  has  been 
claimed  that  there  are  features  on  the  machines  which  are 
but  very  rarely  used,  and  when  the  time  required  for  placing 
the  attachments  in  proper  position  on  the  machine  is  consid- 
ered, it  often  eliminates  any  saving  in  time  from  their  use. 
There  may,  of  course,  be  several  reasons  for  this  claim.  Some- 
times the  user  himself  may  be  at  fault  because  of  having 
bought  the  wrong  machine  for  his  needs;  sometimes  the  opera- 
tor may  be  inexperienced  in  the  use  of  an  attachment  which 
is  but  seldom  required,  and  spend  an  unnecessarily  long  time 
in  its  adjustment.  At  any  rate,  there  is  apparently  some  truth 
at  the  bottom  of  a  matter  so  often  pointed  out.  The  criticism 
seems  to  particularly  refer  to  the  universal  machines  in  which 
the  designer  attempts  to  have  the  machine  accomplish  almost 
anything,  thereby  making  it  too  complicated,  and  consequently 
too  expensive.  AVlien  buying  such  a  machine,  the  user  often 
has  to  pay  for  some  feature  which  he  will  never  need. 

In  an  open  market,  Europe,  of  course,  has,  if  it  employs 
modern  manufacturing  methods,  still  an  advantage  in  the 
somewhat  lower  wages  that  are  paid  here,  but  the  general  ten- 
dency in  the  European  countries  is  for  a  decided  increase  in 
wages,  and  it  may  be  that,  before  many  years,  about  the  same 
level  in  wages  will  be  reached  in  Europe  as  prevails  in  Amer- 
ica. This  will  eliminate  one  of  the  arguments  used  by  the 
advocates  of  a  protective  tariff,  and  might  perhaps  lead  to  a 
reduction  in  tariff  duties  between  the  various  industrial  coun- 
tries of  the  world.  This  would  mean  a  larger  market  for  the 
manufacturers  of  machine  tools,  and  leave  room  for  a  still 
greater  degree  of  specialization  than  that  of  the  present  day, 
thereby  making  possible  a  better  utilization  of  human  labor, 
natural  resources,  and  ccpital. 


OBITUARY. 

Lyman  M.  Starretl.  one  of  the  builders  of  the  Monitor,  and 
the  oldest  printing  press  pattern-maker  in  America,  died  at 
his  home  in  Brooklyn  Manor,  Long  Island,  September  1.". 
aged  seventy-five  years.  For  sixty  years  he  had  been  an 
employe  of  R.  H.  Hoe  &  Co.,  New  York.  He  was  the  inven- 
tor of  the  first  street  sweeper  drawn  by  horses,  and  of  a 
number  of  other  valuable  devices. 


Gardner  1).  lliscox.  the  author  of  several  well-known  booi'S 
on  technical  subjects,  died  at  his  home  in  East  Orange,  N.  J., 
September  13,  aged  eighty-six  years.  Mr.  Hiscox  was  the 
author  and  compiler  of  "Mechanical  Movements,  Powers  and 
Devices."  "Compressed  Air:  Its  Production,  Use  and  Appli- 
cations"; "Horseless  Vehicles,  Automobiles  and  Motor  Cy- 
cles"; "Modern  Steam  Engineering";  "Hydraulic  Engineer- 
ing," etc.  Although  a  prolific  writer  and  a  man  of  consider- 
able repute  as  authority  on  mechanical  subjects.  Mr.  Hiscox 
was  not  a  college  graduate,  having  had  a  common  school 
education  only.  His  wife,  three  sons  and  a  daughter  survive 
him. 


Dr.  Theodor  Peters.  President  Verein  deutscher  Ingenieura 
(Society  of  German  Engineers)  died  in  Berlin,  September  2, 
190S.  Dr.  Peters  had  devoted  all  his  time  and  energy  to  the 
interests  of  the  society  for  more  than  25  years,  and  the  im- 
portant position  which  the  society  to-day  occupies  among  the 
leading  engineering  associations  of  the  world  was  largely  due 
to  his  untiring  efforts.  He  was  particularly  interested  in  the 
publication  of  the  Technolexikon.  At  the  present  time  it 
seems  as  if  this  stupendous  undertaking  would  be  carried  to 
a  successful  completion,  although  it  was  not  permitted  one  of 
its  ablest  and  most  enthusiastic  supporters  to  see  the  work 
finished. 


Edward  B.  Pike,  president  of  the  Pike  Mfg.  Co.,  Pike,  N.  H., 
died  at  his  home,  August  24,  following  an  operation  for 
appendicitis,  aged  sixty-three  years.  He  was  salesman  for 
the  Enterprise  JIfg.  Co.,  Philadelphia,  beginning  in  its  cm- 
ploy  some  time  in  the  early  70's,  and  finally  becoming  head 
salesman.  His  health  becoming  impaired,  he  associated  with 
his  brother,  A.  F.  Pike,  in  the  scythe-stone  and  oil-stone 
business  in  1878,  and  in  1884  the  A.  F.  Pike  Mfg.  Co.  was  or- 
ganized with  A.  F.  Pike  president  and  E.  B.  Pike  vice-presi- 
dent. The  brother  died  in  1891  and  E.  B.  Pike  became  presi- 
dent. The  business  was  rapidly  developed  under  Mr.  Pike's 
management,  and  is  one  of  the  best  known  in  the  sharpening 

stone  trade. 

*     *     -M 

PERSONAL. 

H.  M.  Lucas,  president  of  the  Lucas  Machine  Tool  Co.,  Cleve- 
land. Ohio,  sailed  for  Europe.  September  5,  for  a  business 
trip  in  the  interest  of  his  company. 

Henry  C.  Karlson  has  opened  an  office  at  39  Cortlandt  St., 
New  York,  where  he  will  act  as  solicitor  of  patents  and  as 
designer  of  automatic  and  special  machinery. 

H.  L.  Mills,  formerly  of  the  sales  department  of  the  Whit-" 
ing  Foundry  Equipment  Co.,  has  resigned  to  become  president 
of  the  American  Specialty  Co.,  1440  Monadnock  Blk.,  Chicago, 
111.    This  company  is  marketing  the  "Use-Em-Up"  drill  socket. 

W.  B.  Gardiner,  for  the  past  ten  years  employed  in  the 
model  department  of  the  Winchester  Repeating  Arms  Co., 
New  Haven,  Conn.,  has  been  appointed  superintendent  of  the 
manufacture  of  the  Smith  one-lock  adjustable  reamers,  made 
by  the  Wm.  J.  Smith  Co.,  New  Haven. 

Richard  Froboese.  recentb'  mechanical  engineer  of  the  Im- 
perial Gas  Engine  Co.,  San  FYancisco,  Cal.,  has  engaged  in 
business  for  himself  as  consulting  engineer  in  all  matters 
pertaining  to  gas  power.  Mr.  Froboese.  who  is  a  graduate  of 
Braunschwig,  Germany,  will  have  an  office  at  507  Mission  St., 
San  Francisco.  His  experience  in  the  past  eight  years  was 
with  the  Power  &  Mining  JIachinery  Co.,  Milwaukee,  and  the 
Union  Gas  Engine  Co..  and  the  Hercules  Gas  Engine  Co.,  of 
San  Francisco.    He  designed  the  present  types  of  engines  now 


Adv.  Index  pages  3G-18. 


MACHINEKY, 


S.l 


Brown  &  Sharpe  Mfg.  Company 

PROVIDENCE,   RHODE    ISLAND,   U.  S.  A. 


Not  only  is  a  B.  &  S.  Grinding  Machine 

Accurate  when  you  start  it  but 

its  Accuracy  is  Durable. 


The  importance  of  this  point  cannot  be  overestimated  in  that  the 
Grinding  Machine  you  want  is  the  one  that  will  A\ear  well. 

And  nothing  contributes  so  much  toward  the  attainment  of  lasting 
accuracy  as  emphasis  on  Quality  of  Workmanship. 

Sufficient  weight  that  vibration  may  be  eliminated  as  far  as  possible, 
each  part  in  right  relation  to  the  whole,  and  correct  alignments 
insisted  upon,  are  all  factors  that  establish  accuracy  as  a  permanent 
feature  in  B.  iK:  S.  Grinding  Machines. 


A    CIRCULAR    OF    ANY    OF    THE     B.    &    S.     GRINDING 
MACHINES     SENT     TO     ANY     ADDRESS. 
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being  built  by  the  latter  company,  and  It  Is  his  intention  to 
Bpttialize  along  this  line  as  consulting  engineer. 

C.  L.  tie  Murnlt  has  been  reappointed  professor  of  electrical 
engineering  at  the  University  of  Michigan  for  the  coming 
year.  Prof.  Muralt  will  devote  his  attention  during  the  win- 
ter semester  to  the  consideration  of  the  general  aspects  of 
applied  electricity.  The  course  of  lectures  will  include  dis- 
cussion of  the  characteristics  and  application  of  electricity 
and  continuous  current  motors;  the  design,  construction  and 
operation  of  electric  plants;  the  principles  and  methods  of 
transmitting,  distributing  and  controlling  alternating  cur- 
rents; the  calculation  and  operation  of  electric  railways;  and 
the  commercial  management  of  electric  properties  and  in- 
terests. ,     »     • 

COMING  EVENTS. 

Optoher  12-10.— .imerlLun  Strcot  and  Interurimn  Railway  Engineer- 
ing "ssoelatlon  convention  at  Atlantic  City.  Ollice  of  the  Secretary- 
Treasurer    Kngineering  Societies  Building.  :;0  West  39tli  St.,  New  \ork. 

October  13 —The  season  of  professional  meetings  of  the  American 
Society  of  Mechanical  Engineers  will  be  opened  In  October  by  a  meet- 
In-  of  the  Gas  Power  Section,  in  the  Engineering  Societies  Building  at 
■"T  West  39th  St.,  New  Vork.  Mr.  H.  L.  Doherty,  chairman  of  the 
SieetuTgs  Committee  of  the  section,  will  present  a  report  for  discus- 
son  outltiing  plans  for  future  work,  and  there  wil  also  be  a  dls- 
!us^ioii  of  standards  to  be  used  In  gas  power  work.  IVo  papers  will 
oe  read  one  bv  E.  A.  Harvey  on  gas-producer  plants,  with  data  upon 
?osts  perforimince,  etc.:  and  one  by  N.  T.  Harringtoii  givliig  the 
resets  of  tests  to  determine  the  loss  of  fuel  weight  In  a  freshly 
charged  producer,  due  to  increase  of  ash  conterits  m  the  tuel  bed 
The  first  paper  will  b>  illustrated  by  lantern  slides,  showing  actual 
Diants  and  plans  for  the  arrangement  of  apparatus. 
^October  13-l.-i.— Annual  meeting  of  the  Kal  way  Signal  Association 
at  Washington,  U.  C.    C.  C.  Rosenberg,  12  North  Linden  St.,  Bethlehem, 

'""octoberK'-is.— Annual  meeting  of  Federation  of  Trade  Press  Asso- 
ciations,  at   Chicago,    111.      Morton   Hlscoi,   secretary,    1431    Monadnock 

^'oc't'oter"^'^U-°'l^-^.Vnnual  convention  of  the  National  Machine  Tool 
Builders'  Association  at  the  Hotel  Imperial,  comer  of  Broadway  and 
^2d  St.,  New  York.  P.  E.  Montanus,  Springfield  Machine  Tool  Co., 
Springfield,  Ohio,  secretary. 

October  22. — MACHi.NERi's  annual  outing.  ,    „     ■  .      f       .i,„ 

Vovember  19-21.— Annual  meeting  of  the  National  Society  for  the 
Promotion  of  Industrial  Education.  Atlanta,  Ga.  James  P.  Haney, 
fi4t;  Fifth  .Vve.,  New  York,  secretary.         ,     ,^        .         .  c     ,  ,„     „» 

December  1-4 — Annual  convention  of  the  American  Society  of 
Mechanical  Ent'ineers.  Engineering  Societies  Building,  29  West  39th 
St     New  York  City.     C.  W.  Bice,  29  W.  39th  St..  New  York,  secretary. 

Liecember  31-January  7.— Ninth  annual  show  of  the  American  Motor 
Car   Manufacturers'   Association   at   Grand   Central    Palace,   New   York 

^'Tanuary  16-23.— Ninth  annual  show  of  the  Association  of  Licensed 
Automobile  Manufacturers  at  Madison  Square  Garden.  New   York. 

NEW  BOOKS  AND  PAMPHLETS. 

Wireless   Telegraphy   and   Telephony.     By   Walter    W.    Massle   and 
Charles  R.  rnderhlll.     76  pages.  4%  x  Ty^  inches.     2,S  illustrations. 
Published    by    D.    Van    Nostrand    Co.,    23    Murray    St.,    New    i  ork. 
Price  $1  00 
This  work  describes  in  simple  manner  the  nature  of  ether  waves  and 
the   apparatus   used    in    wireless    telegraphy    aud    telephony.      It    is.jx- 
olained    that    the    ether    waves    employed    in    wireless    telephony    differ 
from  light  waves,  principally  in  the  length  of  the  wave      Light  waves 
ranee  from  1/64.000  inch  for  extreme  violet  to  1/33,000   inch  for  ex- 
treine   red    while   the   waves  euiployed    in    wireless    telegraphy   vary   in 
length  from  650  feet  to  nearly  2  miles.     The  work  will  he  found  valu- 
able by  those  who  desire  a  non-technical  description  of  the  art. 
A    Peopee    DiSTEiBtTTioN    OF    EXPENSE    BuKDEN.     By    A.    Hamilton 
Church.     116  pages,  ux'Vj   inches.     Published  by  the  Engineering 
Magazine.  New  York.     Price  Jl.OO.  .   .      ,,  , ,.  u  j    . 

The  book  is  made  up  of  a  series  of  articles  originally  published  in 
the  Engineering  Magazine.  The  author  has  given  much  attention  to 
the  correct  distribution  of  the  expense  burden,  which,  as  everyone 
knows  is  one  of  the  difficult  problems  in  accurate  cost  accounting.  It 
triats'of  interlocking  general  charges  with  piece  costs:  distributing 
e-pense  to  mdivldual  jobs:  the  scientific  machine  rate  and  the  supple- 
mentary rate  ■  classification  and  dissection  of  shop  charges  ;  mass  pro- 
duction" and  new  machine  rate;  and  the  apportionment  of  oflSce  and 
selling  expenses. 

'W.VNIHL  FOR  EXGI.NEEUS.  Complied  by  Charles  E.  Ferris.  162  pages, 
2?ix5i<,  inches.  Published  by  the  University  Press,  Knoxville, 
Tenn.      Price  50  cents.  ,       ,.        ^  i.  j    .   . 

This  popular  compilation  of  tables  and  other  data  has  passed  into 
the  eleventh  edition.  The  last  edition  contains  new  and  valuable  mat- 
ter mcluiing  a  carefully  arranged  four-place  logarithm  table.  .\  four- 
place  logarithm  table  answers  for  many  arithmetical  problems  in 
engineering  work,  as  well  as  the  more  cumbersome  tables  of  five,  six, 
or  more  places.  The  work  was  originally  compiled  to  bring  before  the 
minds  of  business  men  and  manufacturers,  the  strongest  possible  argu- 
n.ent  in  favor  of  technical  education,  giving,  as  it  were,  an  object 
lessen  of  the  vast  fund  of  technical  data  available  to  those  interested 
in  mechanical  work. 

INTERNAL  Combustion  Engines.  By  Rolla  C.  Carpenter  and  H.  Dled- 
erichs  .')97  nages.  6x9  inches.  Illustrated.  Published  by  the 
D  Van  Nostrand  Co..  23  Murray  St..  New  York.  Price  $5.00. 
The  aim  of  the  author  in  the  preparation  of  this  work  was  to 
present  In  as  simple  teims  as  possible  the  fundamental  and  theo- 
retical principles,  relating  to  internal  combustion  engines,  and  to 
describe  the  various  methods  of  applying  these  principles  to  the  prac- 
tical construction.  The  contents  of  the  work  by  chapters  are  as 
follows;  Introduction,  Definitions  and  Classification.  Indicated  and 
Brake  Horse-Power:  Thermodynamics  of  the  Gas  Engine;  Theoretical 
Comparison  of  Various  Types  of  Internal  Combustion  Engines :  The 
Various  Events  of  the  Constant-Volume  and  Constant-Pressure  Cycle 
as  Modified  by  Practical  Conditions :  The  Temperature  Entropy  Dia- 
gram .\pplled"  to  the  Gas  Engine  ;  Combustion  ;  Gas-Englne  Fuels — 
the  Solid  Fuels,  Gas  Producers :  The  Gas-Engine  Fuels — Carbureters 
and  Vaporizers :  Gas-Engine  Fuels — The  Fuel  Mixture,  Explosibility, 
.Pressure  and  Temperature;  The  History  of  the  Gas  Engine;  Modem 
Types  of  Internal  Combustion  Engines:  Gas-Engine  .Auxiliaries.  Igni- 
tion. Mufflers  and  Starting  .-Vpparatus ;  Regulation  of  Internal  Com- 
bustion Engines:  The  Estimation  of  Power  of  Gas  Engines:  Methods 
of  Testing  Internal  Combustion  Engines:  The  Performance  of  Gas 
Engines  and  Gas  Producers ;  Cost  of  Installation  and  of  Operation. 
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CATALOGUES  AND  CIRCULARS. 

MuRSE,  WILLIAM.S  &  Co..  Philadelphia,  Pa.  Catalogue  No.  4  on 
lllndley  worm  gears  and  Hlndiey  spirals.  The  catalogue  is  illustrated 
with  examples  of  Hlndiey  gearing  used  in  pump  drives,  windlasses, 
turret  turning  apparatus,  etc. 

Rockwell  Furnace  Co.,  20  Cortlandt  St.,  New  York.  Catalogue  of 
portable  heaters  and  melting  furnace  for  melting  all  metals,  tinning, 
galyiinlzlng,  tool  hardening  and  all  operations  requiring  molten  metal 
or  other  heated  baths. 

C.  II.  .\.  Dissenger  &  Bro.,  Wrightsvllle,  Pa.  Catalogue  .\  of 
Capital  gas  and  gasoline  engines,  made  in  sizes  from  2'/;  to  200  horse- 
power ;  also  catalogue  B  of  Capital  gasoline  traction  engines,  built  In 
sizes  from  10  horse-power  to  SO  horse-power. 

Thompson  Grinder  Co.,  Springfield,  Ohio.     Catalogue  of  Thompson 
universal    grinding    machine,    showing    the    grinder    converted    into    a 
lain   grinder,   a   surface   grinder,   a   die   grinder,   a   knife   grinder,   an 
ntcrnai  grinder,  a  cutler  grinder,  a  highspeed  grinder,  etc. 

I.LFKiN  Rule  Co.,  Saginaw,  Mich.  Catalogue  No.  48  on  measuring 
tapes  and  rules  of  every  description.  The  list  Includes  steel  tapes, 
bronze  tapes,  surveyors'  chain  tapes,  pocket  steel  tapes,  pocket  linen 
tapes,  metallic  warp  tapes,  steel  rules,  steel  shrink  rules,  tinners  and 
circumference  rules,  etc. 

Lumen  Bearing  Co..  BulTalo.  N.  Y.  Booklet  advertising  Lumen 
bronze  die  castings,  which  are  made  with  such  accuracy  that  no  ma- 
chining is  required.  They  are  particularly  adapted  to  the  construction 
of  typewriters,  adding  machines,  telephone  parts,  and  all  small  Inter- 
changeable machinery  parts  made  in  large  quantities. 

General  Electric  Co.,  Schenectady,  N.  Y.  Pamphlet  entitled 
"Transformer  Steel,"  giving  a  brief  account  of  the  material  used  In 
transformer  construction,  and  calling  attention  to  the  company's  im- 
proved type  H  transformer  in  which  the  described  steel  is  used.  In 
writing  for  this  pamphlet,  designate  it  as  No.  3687. 

Gem  Mfg.  Co.,  3253  Spruce  St..  Pittsburg,  Pa.  Catalogue  of  brass 
and  steel  oilers  showing  the  old  line  of  oilers  manufactured  by  the 
company,  and  a  new  line  just  put  on  the  market.  The  catalogue 
includes  specialties  such  as  foundry  chaplets,  inspectors'  and  locomo- 
tlye  torches,  brass  alcohol  lamps,  flexible  shafts,  portable  drilling  and 
grinding  attachments,  breast  drills,  universal  joints,  scratch  brushes,  etc. 

Dayton  Machine  and  Tool  Works.  Dayton.  Ohio.  Catalogue  No. 
2  for  grinding  machines  aesigned  for  tool  grinding  and  manufacturing. 
These  grinders  are  m.tnufactured  in  three  sizes,  and  are  .iesignated  as 
plain  cutter  and  reamer  guide  grinder,  universal  cutter  and  tool 
griuder  No.  1,  universal  cutter  and  tool  grinder  No.  2,  which  latter 
can  be  converted  uito  a  shaft  and  internal  grmder  or  a  surface 
grinder. 

WiNKLEV  Co.,  866  Warren  Ave..  W.,  Detroit,  Mich.  Catalogue 
of  oiling  devices.  The  Winkley  Co.  brought  out  the  first  oil  hole 
covers  as  a  substitute  for  open  oil-holes,  loose  plugs,  screws,  etc..  in 
1892.  The  catalogue  illustrates  a  variety  of  styles  that  have  been 
developed,  suitable  for  all  classes  of  machinery.  These  Include  the 
self-closing  and  the  hand-closing  types.  A  line  of  grease  cups  has  been 
added  and  specialties  such  as  brass  dowel  pins  for  patterns  and  special 
brass  work  to  order. 

Trimont  Mfg.  Co.,  55  to  71  Amory  St.,  Roxbury,  Mass.  Catalogue 
of  "Trimo"  tools,  which  include  the  "Trimo"  pipe  wrench,  the  "Trimo" 
ctiain  wrencli,  "Trimo"  pipe  cutter,  "Trimo  monkey-wrench."  "Trimo" 
giant  chain  pipe  wrench,  "Trimo"  special  narrow  Jaw  wrench, 
"Trimo"  basin  wrench  for  plumbers,  etc.  The  company  has  issued  a 
new  edition  of  "Facts  are  Stubborn  Things,"  being  an  account  of 
mechanical  tests  made  with  the  United  States  testing  machine  at 
Watertown  .\rsehal,  Mass.,  to  determine  the  strength  of  various  makes 
of  monkey-wrenches. 

IlENDEY  Machine  Co.,  Torrlngton,  Conn.  Catalogue  of  engine  lathes. 
The  construction  of  the  20-  and  24-inch  geared-head  lathe  is  illus- 
trated. The  gcared-head  lathes  are  built  in  12-.  14-,  16-.  I8-,  20-  and 
24-inch  sizes,  and  this  type  of  lathe  is  illustrated  with  both  motor 
and  belt  drive.  The  line  of  cone  pulley  lathes  with  reinforcing  tie- 
bar  between  the  spindle  bearings  is  illustrated  in  detail.  Lathe  attach- 
ments are  Illustrated  for  relieving  cutters,  turning  tapers,  turnuig 
balls,  tool-room  equipment,  etc.  The  catalogue  is  one  of  the  most 
interesting  issued  by  any  machine  tool  builder. 

Rahn-Carpenter  Co.,  2935-2941  Spring  Grove  Ave.,  Cincinnati. 
Ohio.  Catalogue  No.  7  of  engine,  turret  and  gap  lathes,  built  in  16 
inches  to  32  inches  swing.  The  catalogue  is  beautifully  illustrated, 
and  besides  sliowing  the  various  sizes  of  lathes,  attachments,  and 
accessories,  it  illustrates  the  method  of  crating  lathes  for  domestic 
and  foreign  shipment.  The  latter  consideration  is  very  important,  as 
many  American  tools  have  received  a  "black  eye"  because  of  the  care- 
less and  unsafe  crating  and  protection  given  to  the  finished  parts. 
The  method  of  crating  illustrated  insures  a  machine  being  received  in 
good  condition  if  subjected  to  the  ordinary  rough  handling  that  goods 
receive  in  ocean  transport. 

Hammacheb,  Schlemmer  &  Co..  4th  Ave.  and  13th  St.,  New  York. 
Catalogue  No.  355  of  tools  for  all  trades,  and  supplies.  The  cata- 
logue contains  1.200  pages  514x7%  inches,  of  which  28  pages  are 
devoted  to  the  index  alone.  This  fact  gives  an  idea  of  the  great 
number  of  tools  and  supplies  listed.  The  catalogue  lists  tools  for  the 
machinist,  carpenter,  cabinet  maker,  piano  tuner,  die-sinker,  tool- 
maker,  mill-wright,  ekctrician,  lumberman,  engineer,  draftsman,  uphol- 
sterer, tailor,  painter,  paper-hanger,  molder,  brick-layer,  cement-layer, 
etc..  and  general  supplies  for  manufacturers.  It  is  one  of  the  most 
complete  catalogues  of  tools  and  supplies  for  manufacturers  ever  issued 
by  any  company  of  dealers,  and  is  a  credit  to  the  concern  repre- 
sented. On  account  of  the  high  cost  per  copy,  the  catalogue  cannot 
be  distributed  free,  except  to  purchasing  agents,  and  those  in  position 
to  influence  the  purchases  of  manufacturing  concerns.  Others  desiring 
a  copy  can  obtain  same  for  $1,  which  sum  will  be  credited  on  the 
first  order  amountuig  to  .$10. 

MANUFACTURERS  NOTES. 

W.  J.  S.MITH  Co..  New  Haven,  Conn.,  has  appointed  Fred  Ward  & 
Son,  Inc.,  First  and  Howard  Sts.,  San  Francisco.  Cal..  the  Pacific 
Coast  agents  for  the  sale  of  Smith  one-lock  adjustable  reamers. 

B.  P.  FORTIN  Tool  Co..  Woonsocket.  R.  I.,  recently  sold,  through  Its 
agency,  the  Prentiss  Supply  Co.  of  Boston,  a  No.  2  and  a  No.  8 
universal  jig  to  the  United  States  Government  Torpedo  Station,  at 
Newport.  R.   I. 

Crocker-Wheeler  Co.  has  opened  a  new  office  in  the  Gumbel  Build- 
ing. Kansas  City,  Mo.,  for  the  sale  of  the  Crocker-Wheeler  motors, 
dynamos,  transformers,  switch-boards,  etc.  The  office  is  in  charge  of 
Mr.  .\.  W.  Paine. 

I.YON  Metallic  Mfg.  Co..  .\urora.  111.,  has  just  completed  a  large 
addition  to  its  factory,  and  is  now  operating  with  double  the  old 
number  of  employes.  'The  concern  manufactures  a  complete  line  of 
factory  equipment,  making  a  specialty  of  unit  shop  racks,  tote  boxes, 
barrels,  office  and  shop  lockers,  gear  boxes,  etc. 

National  Battery  Co.,  Buffalo.  N.  Y..  announces  that  the  receiver- 
ship under  which  it  has  been  operating  since  last  February  was 
terminated  .Vugust  19,  and  that  all  claims  against  it  have  been  set- 
tled. Full  control  of  the  reorganized  comnany  has  been  secured  by 
the  Cutler-Hammer  Mfg.   Co.,   Milwaukee,   Wis.,   but  the  plant   of  the 
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SETTING-ANGLES  FOR  MILLING  ANGULAR  CUTTERS  AND 

TAPER  REAMERS.* 


W.  A.  KNIOHT.t 


I 


■  N  the  calculation  of  set- 
ting-angles for  angular 
cutters,  end  mills,  ta- 
per reamers,  and  the  like, 
the  number  of  angles  in- 
volved usually  makes  the 
calculations  difficult  and  un- 
certain, and,  as  a  general 
thing,  the  settings  can  be 
obtained  by  the  cut-andtry 
method  in  less  time  than  it 
takes  to  compute  them.  It 
is  a  great  satisfaction,  how- 
ever, to  be  able  to  give  a 
workman  a  blank  for  angu- 
w.  A.  Knight.t  Jar  cutters  w  ith  full  data  as 

to  angles  of  elevation,  set-over,  or  other  adjustments  required. 
In  some  cases,  especially  where  the  calculations  can  be  car- 
ried out  in  the  drafting-room,  time  can  be  saved,  all  guess- 
work eliminated,  and  data  for  the  settings  put  on  the  draw- 
ing the  same  as  other  dimensions.  In  the  case  of  an  angular 
cutter  the  problem  may  be  stated  as  follows: 

Given  a  milling  cutter  blank  of  any  angle  /3,  to  have  any 
number  of  teeth  n  to  be  cut  with  a  single  angle  cutter  of 
any  angle  0,  to  find  the  angle  of  elevation  of  index-head,  so 
that  when  teeth  are  cut,  the  lands  shall  be  of  equal  width 
throughout  their  length. 

Fig.   1   represents   a  side  and   end   view   of  the  blank,   and 
Fig.  2  the  index  head  adjusted  to  the  proper  angle   for  the 
blank  under  consideration. 
Let  r=radius  of  blank, 

«  =  the  number  of  teeth, 
/S^the  angle  of  blank, 
0  =  angle  of  cutter, 

360 

S  =  tooth  angle  = , 

n 
7  and  S  angles,  as  shown  in  Fig.  1. 

In  Fig,  1,  the  line  OA  is  the  axis  of  a  cone  which  would 
result  from  prolonging  the  blank  down  to  a  point.  The  line 
OC  is  the  intersection  of  the  two  planes  which  form  the  sides 
of  the  tooth  space,  and  hence  the  cutter  must  run  parallel 
to  this  line  while  cutting  a  space.  The  head  must  then  be 
elevated  so  that  the  line  OC  is  parallel  with  the  table,  and 
in  doing  so  we  will  have  turned  it  through  an  angle  equal  to 
AOC,  or  a.  Line  EF  is  drawn  perpendicular  to  OC.  From 
the  figure  then, 

AD 

tan  a   = . 

AO 


•  For  previous  articles  on  this  and  related  subjects  see  :  "To  Cal- 
culate the  Setting  of  the  Dividing  Head  when  Cutting  the  Teeth  of 
End  Mills,"  by  George  G.  Forier,  April,  1!)04,  and  "Formulas  lor 
Milling   End   Mills  and  Clutches,"   by   Irving  Banwell,   February,   1008. 

t  Address  :    2t.ii;  \V.  Lane  Ave..  Columbus,  Ohio. 

i  W.  A.  Knight  was  born  in  Delaware  County,  Ohio,  1S64,  and 
received  a  grammar  school  education.  In  ISSO  he  entered  the  employ 
of  the  Novelty  Iron  Works,  and  after  serving  three  years  in  that  shop 
went  to  the  A.  It.  Rarlg  Co.,  general  founders  and  machinists.  Later 
he  was  with  Royce  &  Pulling  Steam  I^ump  Co..  erecting  pipe  work 
and  shafting,  overhauling  engines  and  doing  general  repair  work.  In 
1S85  he  was  made  stationary  engineer  for  the  Union  Passenger  Sta- 
tion. Columbus.  Ohio,  and  continued  in  that  capacity  until  1887. 
During  the  three  years  he  filled  this  position  he  became  greatly  inter- 
ested in  physics  and  general  science  and  acquired  a  strong  desire  for 
»  technical  education.  Leaving  the  position,  he  associated  with  H. 
P.  Minot  (who  had  worked  for  twenty  years  m  the  shop  of  the  Put- 
nam Machine  Co.,  Fitchburg.  Mass.).  overhauling  engines,  taking 
indicator  diagrams,  etc.  A  20-light  d.vnamo  was  built  for  lighting 
the  shop,  this  being  one  of  the  early  lighting  machines  constructed. 
The  building  of  this  machine  led  to  the  organization  of  the  Minot 
Electric  and  Machine  Co..  of  which  Mr.  Knight  was  foreman  and 
electrician.  Upon  the  dissolution  of  the  company  In  1892  following 
the  death  of  Mr.  Minot.  Mr.  Knight  obtained  employment  with  the 
Jeffrey  Mfg.  Co.,  and  in  1893  obtained  a  position  at  the  Ohio  State 
University  as  assistant  in  industrial  arts  and  foreman  of  the  machine 
shop.  Later  be  became  an  instructor  in  machine  work  and  graduated 
from  the  institution  In  1900  with  a  degree  of  mechanical  engineer. 


But  AD  =  AB  —  BD.  and  BD  =  BC  sec  o. 

Therefore  AD  =  AB—BC  sec  a. 

But  AB=:r  cos  6;  BC  ^  r  sin  e  cot  <p;  and  AO=:r  tan  fi. 

r  cos  e  —  r  sin  $  cot  ip  sec  a 

Therefore  tan   a    = — (D 

rtan/9 

For  convenience  of  calculation  let  tan  /3  =  x;    cos  *  =  »; 
sin  0  cot  <t>  =  z.    Cancelling  out  the  r's  and  making  these  sub- 
stitutions transforms  equation  (1)  to 
y  —  z  sec  o 


tan  o 


X 


or  X  tan  0=1/  —  z  sec  o 
Substituting  the  sine  and  cosine  for  the  tangent  and  sec- 
ant, we  have: 

X  sin  a  z 


Squaring  this  gives: 


cos  a 
x'  sin'a 


cos  a 
2yz 


--y' 


■  +  ■ 


cos'  o  cos  a        cos-  a 

X-  sin=  a  =  2/-C0S-  a  — 2  yz  cos  a  +  z". 
Substituting  in  terms  of  cosine  gives  x' — x-=  cos=  a  =  1/'  cos*  a 


Fig.  1.     Diagrram  for  Calculating  Setting-angle  for  Angular  Cutters. 

—2yz  cos  a  +  z=,  or  {x-  -f  y')  cos'  a  —2  yz  cos  a  +  2'--x=  =  0. 
from  which' 


1/2               1      ?y'2« 

z^  -  x^ 

or,  finally. 

x^  +  y^ 

yz  ±  X  \J  .T»  +  y°  — 
cos  a  = 

2« 

.»■*  +  y- 
where  a;  =  tan  /3;  y^cos  6;  and  s^sin  6  cot  c. 

It  will  be  observed  that  this  is  a  very  unwieldy  and  diffi- 
cult equation  to  handle  and  we  can  arrive  at  a  much  easier 
solution  by  introducing  the  auxiliary  angles  7  and  5,  the  dif- 
ference of  which  is  the  angle  desired.  In  other  words,  by 
dividing  the  problem  into  two  parts,  we  can  obtain  com- 
paratively simple  expressions  for  7  and  S,  and  a  simple  sub- 
traction then  gives  a.  The  angle  AOB  or  7,  Fig.  1,  would  be 
the  angle  of  elevation  if  we  were  cutting  the  .blank  with  a 
90-degree  cutter.  In  this  case  5  would  disappear  and  7=0. 
From  the  figure, 

AB 

tan  7  = ;   but  AB::^r  cos  B;  and  AO^r  tan  p. 

AO 

COS0 

Therefore  tan  7  = (2) 

tan^ 

BC  rcosff 

Also  sin  5  = ;  but  BC  =  rsinffcot  (i>;  and  0B=^ . 

OB  sin  7 


IGi 
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Therefore  sin  J  =  - 


;•  sin  0  cot  <p 


r  cos  tf 


sin  7 
or  sin  8  =  tan  0  cot  0  sin  7.  (3) 

With  equations  (2)  and  (3)  we  can  find  the  value  of  7  and 
S,  and  their  difference  is  the  angle  of  elevation. 

For  /S  =  0  (case  of  an  end  mill,  teeth  on  the  end)  equation 
cos  e 

(2)   becomes  tan  7  = ,  or  tan  7  is  infinite,  from  which 

0 
7  =  90°.     Substituting  sin  90  for  sin  7  in   (3)   gives  sin  d  = 
tan  9  cot  0.     Buto=7 — 8  =  90— S,   or  coso^cos    (90—8)  = 
sin  S,  and  since  sin  5  =  tan  6  cot  0  we  have,  finally,  for  the 

end  mill, 

cos  o  =:tan  e  cot  <p  (4) 


tlaehinerj/,  JV.K, 

Fig.  2.    Diagram  of  Head,  Blank,  and  Cutter  for  Milling  Teeth. 

This  is  the  same  equation  given  in  Machinert,  April,  1904, 
by  Mr.  George  G.  Porter,  and  is  a  special  case  of  the  more 
general  equation. 

In  this  solution,  and  in  the  final  equations,  the  width  of 
land  does  not  appear.  The  teeth  of  the  cutter  are  consid- 
ered as  being  cut  to  a  sharp  point;  that  is,  without  lands. 
This  is  done  to  simplify  the  mathematical  work,  and  in  no 
wise  affects  the  results.  It  can  be  shown  mathematically  that 
the  angle  of  elevation,  when  teeth  are  cut  with  a  single  angle 
cutter,  is  independent  of  both  the  width  of  land  and  radius 
of  blank.  The  solution  is  therefore  of  general  application. 
With  the  proper  angle  of  elevation  we  can  make  the  width  of 
lands  anything  we  choose,  and  they  will  be  of  equal  width 
after  being  backed  off  for  clearance. 

Example:  A  70-degree  milling  cutter  blank  is  to  have  18 
teeth,  and  to  be  cut  with  a  6.5-degree  single  angle  cutter. 
What  will  be  the  angle  of  elevation  of  the  index  head? 


iVarhhterj/,  A.  J*,  i 

Fig.  3.    Diagram  for  Calculating  Setting  Angle  for  Taper  Reamer. 

In   this  example  k  =  18;    j3^70   degrees;    0^65   degrees; 
360 

= =  20  degrees. 

18 
The  work  would  be  carried  out  thus: 
logcos30deg,  =1,97299 

log  tan  TO  deg.  =  0.43893 


log  tan  7  =  T.  53406 

from  which  7  =  18  degrees  .53  minutes, 
log  tan  20  deg.  =  T.56107 

log  cot  65  deg.  =1.66867 

log  sin  18  deg,  53  min,  =  T.51007 


live  center  so  that  the  cut  shall  bo  of  correct  depth  at  each 
end  of  the  reamer.  The  taper  per  foot  could  be  converted 
into  degrees,  and  the  formulas  in  the  preceding  part  of  this 
article  used  to  detennine  the  angle  of  elevation  from  which 
the  elevation  could  readily  be  found;  but  it  is  more  con- 
venient to  work  with  the  taper  per  foot,  and,  proceeding  as 
follows,  we  can  find  an  expression  for  the  elevation  in  terms 
of  this  taper. 

[Attention  should,  however,  bi'  called  to  the  fact  that  the 
formula  deduced  below  is  only  approximately  correct,  al- 
though the  error  Involved  is  so  small  that  for  all  ordinary 
tapers,  say  up  to  one  inch  per  foot,  the  difference  is  not  of 
any  account  for  practical  purposes.  As  will  be  seen,  the 
elevation  of  the  tail  center  is  assumed  to  be  OA  —  OiA,  (see 
Fig.  3).  The  true  elevation,  however,  is  (OA  — 0,-4,)  cos  1;, 
if  1;  be  the  angle  between  the  axis  of  the  work  and  tlie  bot- 
tom of  the  reamer  flute.  The  cosine  for  small  angles  is  so 
near  unity  that  the  difference  becomes  of  no  account.  For  a 
reamer  with  %-inch  taper  per  foot,  for  instance,  cos  v  would 
become  0.9995.  On  account  of  the  small  angle  between  the 
plane  in  which  angle  $  and  angle  0  are  measured,  they  have 
been  considered  to  be  in  the  same  plane,  in  order  to  give  a 
more  convenient  formula  for  calculation.  It  should  be  re- 
membered, however,  that  to  do  so  is  permissible  only  in  the 
case  of  reamers  with  a  comparatively  slignt  taper,  and  that 
the   formulas  below   should   not   be  used   for   reamers   of   ab- 


logsina  =2.73981 

from  which  8  =  3  degrees  9  minutes. 

a  =7  —  8  =  18  deg.  53  min.  —  3  deg.  9  min.  =  15  deg.  44 
min. 
The  angle  of  elevation  is  therefore  15  degrees  44  minutes. 

Taper  Reamer  Held  on  Centers. 
In  the  case  of  a  taper  reamer  held  on  centers,  we  wish  to 
know  how  much  the  tail  center  should  be  elevated  above  the 


Naehinrty,  A'.i'. 

Fig,  4.    Double-angle  Cutter  for  Milling  Straight  Reamer  Flutes. 

normally  large  tapers.  For  such  reamers  the  formula  for 
angular  milling  cutters  should  be  employed,  which  formula 
is  mathematically  correct. — Editor.] 

As  before,  let 

n  =  number  of  teeth, 

0 wangle  of  cutter, 

SCO 

S  =  tcotli  angle  =: , 

n 
T^  taper  per  foot, 
Z  =  total  length  of  reamer,  or  distance  between  centers,  in 
inches, 
£^  elevation  of  tail  center. 
From  Fig.  3,  E  =  OA  —  OiA, 

OA^r  cos  8  —  r  sin  0  cot  0; 
0,A^  =  rt    CCS  0  —  ';■,  sin  Scot  0,  and 
E=  (r  — ?•,)    (cos  e  —  sin  e  cct  0), 

Tl 
But    (r— r.)  =:- 


12  X  2 

Tl 
Therefore  £  = (cos  e- 


-  sin  9  cot  0). 


(5) 


12  X  2 
Example:     A  taper  reamer  is  to  have  6  teeth,  a  taper  of  % 
inch  per  foot,  is  S  inches  long  and  is  to  be  cut  with  an  80- 
degree  cutter.     How  much  should  tail  center  be  elevated? 

360 

In  this  case  9  = ,  or  60  degrees,  and  0^80  degrees. 

6 


0.75  X  8 


Then    E 
tion 


(0.5  —  0.866  X  0.176)  =0.087,    or    eleva- 


12  X  2 
0,087  inch. 

Case  of  the  Double-angle  Cutter, 
The    use    of   a    double    angle    cutter   for    grooving   a   taper 
reamer  or  angular  mill  adds  several  complications  to  the  set- 
ting of  the  machine,  not  met  with  when  using  single  angle 
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Angle  of  Cotter. 
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ANOLSa  OP  EL 

EVATIO 

N  POR  IS  DEOREB  BLANK 
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ANGLES  OF  ELEVATION  FOB  6  DEGREE  BLANK. 


ANGLES  OF  EUBVATION  FOB  30  DBOBEE  BLANK. 


Angle  of  Cutter. 
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ANGLES  OF  ELEVATION  FOR  lO  DEGREE  BLANK. 


Angle  of  Cutter. 
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ci'tters.  In  the  first  place  the  center  must  be  offset  a  cer- 
tain distance  so  that  when  the  cutter  is  sunk  into  the  blank 
the  proper  depth,  the  faces  of  teeth  -n-ill  be  radial.  Secondly, 
the  reamer  or  mill  must  be  turned  through  a  horizontal  angle 
as  well  as  a  vertical  one  in  order  that  the  plane  of  the  face 
of  the  teeth  shall  pass  through  the  center  or  axis  of  the 
cone.     Stated  differently,   the  cutting  edge  should  be  an  ele- 


II 
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ANGLES  OP  ELEVATION  FOB  25  SEGBEE  BLANK. 
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ment  of  the  cone,  and  since  the  offset  distance  is  different 
for  the  large  and  small  ends  of  the  reamer,  to  adjust  for 
this,  the  tail-center  must  be  set  over  a  distance  equal  to  the 
difference  of  these  values.  Thirdly,  the  radius  and  -width  of 
land  must  be  taken  into  account.  And  fourthly,  the  expres- 
sions for  the  angle  of  elevation  are  altogether  more  compli- 
cated, so  much  so  in  fact  as  to  be  of  little  practical  value.. 


166 


MACHINERY. 


November,  1908. 


ANaUIS  OP  BLBVATION  TOR  30  DBORBE  BLANK. 
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Since,  however,  the  angles  of  a  taper  reamer  are  small,  we 
can,  by  neglecting  some  of  the  factors  which  affect  the  result 
but  slightly,  arrive  at  something  like  workable  expressions 
for  the   different  settings. 

Consider,  first,  the  offset  for  a  cylindrical  piece,  or  say  a 
straight  hand  reamer.  Fig.  4  represents  the  end  with  one 
space  cut.     The  cutter  with  which  the  space  is  cut  has  angles 
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(p  and  1^1  either  side  of  the  center  so  that  the  angle  cut  in  the 
reamer  is  (0  +  <^i). 

Let  2  =  width   of  land;    p    half  the   angle   subtended   from 
the  center  by  z;  and  x  the  offset. 


We  have,  first,  e,  ^  9  —  2  p  and  sin  p 
x  =  OA  sin  0,. 


z 

2r 


(6) 


November,  1908. 


MACHINERY. 


I(i7 


INOLBB  OP  BLBVATION  FOR  ao  DBORKE  B1.ANK. 

Angle  of  Cutter. 

90 

85   {   80 

76 

70 

«5 

w          K 

fiO 

r> 

10°  7' 
10  6 
li)  48 

7°35'  4°89' 
13  41  11  13 
17  40  15  30 

1°47' 

8  43 

13  1« 

1 

n 

6"  2' 
10  55 

8°  9' 
8  22 

1  . 

7 

r'sel  a'-so- 

8  33  13 

30  19  18  34 

16  34 

14  19 

12  4 

9  37  6  58  8»44 

9  28  53 

33  10  20  26 

18  39 

16  4« 

14  46 

13  34  10  7  7  19 

10  25  2 

23  30  31  56 

30  19 

18  37 

16  48 

14  49  12  30  10  5 

11 

35  54 

24  30  23  4 

21  35 

20  2 

18  33 

16  34  14  34  12  16 

13 

3ti  34 

35  16  33  57 

33  86 

21  10 

19  39 

17  rs    16  9  14  13 

13 

37  5 

25  53  24  40 

33  35 

33  (i 

20  41 

19  9: 17  37  15  81 

14 

27  29 

26  33  35  14 

34  4 

33  51 

31  33!  20  6  1  18  32!  16  44 

15 

27  4!) 

3(1  46  35  43 

24  37 

33  39 

23  15  I  20  55! 19  27  17  47 

Mi 

28  a 

27  6 , 36  7 

35  5 

34  1 

23  52  31  37  ;  30  14  18  40 

17 

38  18  1  37  23  26  27 

25  29 

34  28 

33  33  22  13  20  55  19  26 

18 

28  29  '  37  37 

26  44 

25  49 

24  52 

33  50  32  44  21  30  20  6 

19 

28  38  1  27  4S) 

36  58 

36  7 

25  12 

24  14  123  11 

22  1  20  43 

30 

28  46  27  59 

27  11 

36  23 

35  30 

24  35 1 23  35 

33  29  21  14 

31 

28  53  i  28  8 

27  33 

36  36 

35  46 

24  54 

23  57 

32  54  21  42 

33 

29  0  2S  17  37  84 

36  49 

26  2 

25  13 

24  17  23  17  22  8 

23 

29  5  ,  38  34  i  37  43 

37  0 

26  15 

35  37 

24  35  33  37  22  33 

34 

39  9 

38  30 

37  50 

27  9 

26  26 

35  40 

34  50 

38  55 

22  53 

&KOLB8  OP  BLBVATION  POR  7S  DBOREB  BUANK. 

Angle  of  Cutter. 

go 

HB 

80 

78 

70 

66 

«0 

66 

fiO 

5 

4°44' 
7  88 
9  39 

8  28' 
6  39 

8  37 

2-10' 
5  19 
7  24 

6 

4"   6' 
6  17 

2  50' 

n  10 

1°39' 

7 

8  57 

2°8i8' 

rib' 

8 

10  44 

9  48 

8  51 

7  50 

6  51 

5  45  '  4  84 

8  14 

r45 

9 

U  86 

10  46 

9  54 

9  0 

8  5 

7  5  6  0 

4  49 

8  27 

10 

13  14 

11  28  10  40 

9  53 

9  1 

8  7  7  8 

0  8 

4  49 

11 

13  43 

13  0  11  16 

10  83 

9  45 

8  50  8  3 

7  1 

5  .54 

13 

18  4 

13  35 '  1 1  45 

11  4 

10  31 

9  35  8  45 

7  49 

6  47 

18 

18  31 

13  45  13  8 

11  29 

10  50 

10  7  9  21 

8  39 

7  31 

14 

18  34 

18  0:13  36 

11  50 

11  13 

10  38  9  50 

9  3 

8  7 

15. 

18  45 

18  13  i 13  41 

12  7 

11  33 

10  55  10  15 

9  30 

8  39 

16 

18  54 

13  24 

12  .54 

13  23 

11  50 

11  14  10  37 

9  .54 

9  7 

17 

14  2 

18  83 

13  5 

12  35 

13  5 

11  31  10  56 

10  1« 

9  31 

18 

14  8 

18  41 

13  14 

13  46  13  17 

11  45  11  12 

10  34 

9  51 

19 

14  18 

13  48 

13  22 

12  55 

13  38 

11  58,11  36 

10  60 

10  10 

20 

14  18 

13  54 

13  29 

13  4 

12  38 

13  9  11  89 

11  6 

10  37 

31 

14  32 

13  59 

13  36 

13  12 

12  40 

12  19  11  50 

11  17 

10  41 

33 

14  35 

14  8 

18  41 

13  18 

12  53 

12  28  12  0 

11  29 

10  54 

23 

14  28 

14  7 

13  46 

13  24 

18  0 

12  30  12  9 

11  40 

11  6 

24 

14  31 

14  11 

13  50 

13  29 

13  7 

13  44^13  18 

1 

11  50 

11  18 

ANQI.E8  OP  EI4EVATION  POB  06  DBOREB  BLANK. 


II 

Z'S 

Angle  of  Cutter. 

90   '   S5 

sn 

75 

70 

65 

60 

55 

50 

8°12'  6'  0' 
13  7  11  10 
16  13  14  38 

3°46'  1°27' 

9  8  7  4 

12  41  10  .50 

(i 

4°53' 
8  54 

2°33' 
6  49 

7 

4°'83' 

2°  1' 

8 

18  15  16  40 

15  6  13  26 

11  42 

9  51 

7  50 

5  30 

3°  1 

9 

19  39  18  14 

16  48  15  19 

13  4.5 

12  5 

10  16 

8  14 

5  57 

10 

20  40  .  19  23 

18  4  16  44  15  19 

13  48 

12  9 

10  19 

8  15 

U 

21  25 1 30  14 

19  3  17  49 j 16  31 

15  9 

13  38 

11  .58 

10  4 

12 

21  59  30  54 

19  48  18  40 1 17  28 

16  12 

14  49 

13  17 

U  33 

13 

23  26  21  26 

20  35  19  22' 18  15 

17  5 

15  48 

14  33 

13  46 

14  32  48  21  .53 

20  .55  19  .56  18  .54 

17  48 

16  37 

15  17 

13  48 

15 

33  5,23  13 

21  19  20  24  19  26 

18  24 

17  18 

16  4 

14  40 

16 

23  18 1 22  39 

21  39,30  47  19  .53 

18  55 

17  53 

16  43 

15  34 

17 

33  30 1 23  43 

31  .56  '  21  8  20  17 

19  32 

18  23 

17  17 

16  3 

18 

23  40  1  33  .55 

22  11 

21  25 , 30  37 

19  46 

18  50 

17  47 

16  37 

19 

33  4S  1  33  5 

22  24 

21  40  20  55 

30  6 

19  13 

18  14 

17  7 

20 

33  55  23  14 

23  35 

21  .54  21  10 

20  24 

19  33 

18  38 

17  34 

31 

3t  1 ! 33  22 

33  45 

22  6  21  24 

20  39 

19  51 

18  58 

17  58 

32 

24  6  23  39 

23  .58  1  22  16  21  36 

20  58 

20  8 

19  17 

18  20 

33 

24  11  23  36 

23  1 !  23  36  21  47 

21  7 

20  23 

19  34 

18  39 

24 

24  15  33  43 

23  8 

22  34 

21  .57 

31  18 

20  36 

19  50 

18  57 

ANGLES  OP  ELEVATION  POB  80  DEORRR  BLANK. 

Angle  ot  Cutter. 

k 

90 

85 

80 

75 

70 

«5 

60 

55 

60 

5 

3°  7' 

5  2 

6  16 

2°17' 

4  16 

5  35 

1°26' 
8  30 
4  53 

0'48' 
2  43 
4  10 

6 

i°53' 
3  35 

0°58' 
2  36 

7 

r45' 

0°48' 

8 

7  6 

6  39 

5  51 

5  12 

4  31 

3  48 

8  3 

2  8 

1°  8' 

9 

7  42 

7  8 

6  34 

5  58 

5  31 

4  42 

8  59 

3  11 

2  17 

10 

8  7 

7  36 

7  5 

6  33 

5  59 

5  23 

4  44 

4  0 

8  11 

11 

8  26 

7  58 

7  29 

7  0 

6  28 

5  55 

5  19 

4  39 

3  54 

12 

8  41 

8  15 

7  48 

7  21 

6  52 

6  22 

5  48 

5  11 

4  29 

13 

8  53 

8  39 

8  4 

7  38 

7  12 

6  43 

6  13 

5  88 

4  59 

14 

9  3 

8  40 

8  16 

7  53 

7  28 

7  1 

6  32 

6  0 

5  24 

15 

9  9 

8  48 

8  26 

8  -4 

7  40 

7  16 

6  48 

6  19 

5  45 

16 

9  15 

8  55 

8  35 

8  14 

7  51 

7  28 

7  3 

6  33 

6  3 

17 

9  20 

9  1 

8  42 

8  32 

8  1 

7  39 

7  15 

6  49 

6  19 

18 

9  24 

9  6 

8  48 

8  29 

8  10 

7  49 

7  26 

7  1 

6  33 

19 

9  28 

9  11 

8  53 

8  36 

8  17 

7  58 

7  36 

7  12 

6  45 

30 

9  31 

9  15 

8  58 

8  42 

8  24 

8  5 

7  44 

7  21 

6  56 

31 

9  34 

9  19 

9  3 

8  47 

8  30 

8  12 

7  52 

7  30 

7  6 

32 

9  36 

9  22 

9  6 

8  51 

8  35 

8  18 

7  59 

7  38 

7  15 

23 

9  38 

9  24 

9  9 

8  55 

8  39 

8  33 

8  5 

7  45 

7  23 

34 

9  40 

9  26 

9  13 

8  59 

8  43 

8  38 

8  11 

7  51 

7  30 

ANQLES  OP  ELEVATION  FOR  70  DEQBEB  BLANK. 


ANQLE3  OF  ELEVATION  FOR  85  DEQREE  BLANK. 


Angle  of  Cutter. 

1)0     S3 

80 

75 

70 

05 

60 

55 

50 

5 

6=35',  4°43' 
10  18 !  8  44 
12  47  '  11  33 
14  36 1  13  11 

a°57' 

7  9 

9  59 

11  55 

6 

5°32' 

8  31 

10  36 

3-48 
6  58 
9  14 

5°31' 

7  45 

3°33' 
6  9 

8 

4°33' 

3°31 

9 

15  35 1 14  37 

13  18 

12  7 

10  53 

9  33 

8  6 

6  80 

4  41 

10 

16  35 : 15  33 

14  21 

13  15 

13  8 

10  55 

9  37 

8  9 

6  30 

11  17  216  5 

15  8 

14  8 

13  7 

12  0 

10  48 

9  38 

7  57 

12  17  30  16  38  ;  15  45 

14  .50 

13  .53  •  12  51 

11  45 

10  31 

9  8 

13  17  52  17  4l]0  15 

15  34 

14  30 ! 13  33 

13  33 

11  23 

10  6 

14  18  9  17  24  16  38 

15  51 

15  1  14  8 

13  11 

12  7  10  .55 

15  18  23  17  41 1 16  58 

16  14 

15  28 

14  38 

13  44 

12  44 

11  37 

16  18  35  17  .55  '  17  15 

16  33 

15  ,50 

15  3 

14  13 

13  17 

13  13 

17  18  45  18  7  17  30 

16  50 

16  9 

15  25 

14  38 

13  46 

13  45 

18  18  53  18  17  17  42 

17  5 

16  36 

15  44 

14-59 

14  10 

13  13 

19  19  0  18  26  17  52 

17  17  16  40 

16  1 

15  18 

14  32 

13  88 

20 

19  6  18  35  18  1 

17  38  16  53 

16  16 

15  35 

14  51 

13  59 

21 

19  11  18  41  18  9 

17  38  17  .5 

16  29 

15  50 

15  8 

14  18 

22 

19  15  18  46  18  16 

17  46 1 17  15 

16  40 

16  3 

15  22 

14  35 

23 

19  19  18  51  18  33 

17  54  17  35 

16  50 

16  15 

15  36 

14  .51 

24 

19  33  18  55  18  39 

1 

18  0  17  33 

16  .59 

16  25 

15  48 

15  5 

From  well-known  trigonometrical  relations, 
r  OA 

sin  [180— (0  +  0,)]       sin  [180— (180— (0+0t)    — fl,)] 
r  sin  [(0  +  0,)  —9,] 


from    which    OA  ■- 


Ang 

e  of  Cutter. 

90 

85 

so 

75 

70 

65 

60 

55 

50 

5 

1°33' 
3  30 

3  7 
3  33 

V   8' 
2  7 

2  46 

3  13 

6 

r44' 

3  36 
3  55 

1°30' 

0°,55' 

3  4  !  1  42 
2  35  3  15 

ri8' 

1  53 

0°50' 
1  29 

8 

1°  3' 

0°84' 

9 

3  50 

3  33 

3  16 

3  58  3  40 

2  20 

1  59 

1  35 

1  8 

10 

4  3 

3  48 

3  32 

3  16  3  59 

2  41 

2  21 

1  59 

1  35 

11 

4  13 

3  59 

3  44 

3  30  3  14 

2  57 

2  39 

3  19 

1  57 

13 

4  30 

4  7 

3  53 

3  40  3  35 

3  10 

2  53 

3  35 

3  15 

13 

4  36 

4  14 

4  1 

8  48  1  3  35 

3  31 

3  6 

2  48 

3  30 

14 

4  30 

4  19 

4  7 

8  55 

3  43 

3  39 

3  15 

3  59 

3  43 

15 

4  34 

4  33 

4  12 

4  1 

3  50 

3  37 

3  24 

3  9 

3  53 

16 

4  37 

4  37 

4  17 

4  6 

3  56 

3  44 

3  30 

3  17 

3  1 

17 

4  40 

4  30 

4  21 

4  11 

4  1 

3  50 

3  37 

8  34 

3  9 

18 

4  42 

4  33 

4  24 

4  15 

4  5 

3  55 

3  43 

3  30 

3  16 

19 

4  44 

4  35 

4  27 

4  18 

4  9 

3  59 

3  48 

3  36 

3  23 

30 

4  46 

4  37 

4  29 

4  31  4  13 

4  3 

3  53 

3  41 

3  38 

31 

4  47 

4  39 

4  31 

4  23  4  15 

4  6 

3  56 

3  45 

3  33 

22 

4  48 

4  41 

4  33 

4  25  4  18 

4  9 

3  59 

3  49 

3  37 

23 

4  49 

4  43 

4  35 

4  27  4  20 

4  12 

4  3 

3  58 

3  41 

24 

4  50 

4  43 

4  36 

4  29  4  22 

4  14 

4  5 

.3  56 

3  45 

Therefore  a;: 


r  sin  0,  sin  (0+0, — $, ) 
Bin  (0+0,) 


(7) 


sin  (0  +  0j 


Example:  What  would  be  the  offset  for  a  1  1/8-inch 
reamer,  8  teeth,  lands  1/16  inch  wide,  to  be  cut  with  a  double 
angle  cutter  having  angles  of  15  and  65  degrees? 
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860 
)  = ^45  deg.;  sin  p 


0.0625 


-^0.0555,  orp=  3  deg. 
.8  1.12B 

11  mln. 

0,  =  45  deg.  —  6  deg.  22  mln.  =  38  deg.  38  mln. 

0  4-  01  =  80  degrees. 

^Jf^^ — ffj^SO  deg.— 38  deg.  38  min.  =  41  deg.  22  mln. 

0.562  sin  15  deg.  X  sin  41  deg.  22  min. 
Then  x  = 


sin  SO  deg. 
0.562  X  0.2588  X   0.660S 


:  0.098. 


0.9S48 

Reamers  are  usually  cut  with  90-degree  cutters,  the  Brown 
&  Sharpe  standard  tap  and  reamer  cutter  having  angles  of 
30  and  60  degrees.  If  we  were  using  one  of  these  instead  of 
the  one  considered,  the  work  of  calculation  would  he  much 
simplified,  for  with  0  +  0  =  90,  equation  (7)  becomes 

x  =  r  sin  0,  cos  e^  (8) 

Equation  (7)  is  strictly  true  for  a  straight  tap  or  reamer, 
but  only  approximately  so  for  a  taper  tap  or  reamer.  The 
reason  for  this  is  that  in  deducing  the  expression  for  set- 
over,  our  angles  lie  In  a  plane  perpendicular  to  the  axis  of 
cylinder.  As  soon  as  this  axis  is  changed  by  elevating  the 
tail  center  as  in  the  case  with  a  taper,  we  shift  this  plane 
by  an  angle  equal  to  the  angle  of  elevation.  Projecting  the 
angles   back   then  onto   the   original  plane   modifies  them   to 


/^    ^ 

^ 

-*,— 

"^i 

V    '^ 

?- 

7 



--^^ 

<- 

JUttchinerjf.y.T. 

Fig.  5.    Case  of  a  Taper  Reamer  milled  by  a  Double-angle  Cutter. 

some  extent,  and  hence  the  error.  For  a  taper  reamer  with 
a  taper  not  exceeding  1  inch  per  foot,  the  error  can  be  neg- 
lected, being  within  the  limits  of  accuracy  of  the  setting  of 
the  machine.  We  may,  therefore,  use  equations  (7)  and  (8) 
for  taper  reamers  with  tapers  not  exceeding  1  inch  per  foot, 
the  same  as  equation   (5)  previously  referred  to. 

It  should  be  borne  in  mind  that  there  are  two  kinds  of  set 
over,  one  which  may  be  called  the  tattle  set  over  in  which  the 
table,  centers  and  all  are  moved  over  a  certain  distance,  and 
another,  the  center  set  over  in  which  one  or  the  other  of  the 
centers  is  set  over.  To  make  this  a  little  more  apparent 
suppose  we  have  a  reamer  1/0  inch  Qiameter  at  the  small  end 
and  1  inch  at  the  large  end.  By  equation  (7)  we  find  the 
set  over  for  the  large  end  to  be  0.17  inch,  while  for  the 
small  end,  it  is  0.12  inch.  If  we  move  the  table  off  center 
0.17  inch  for  the  large  end,  it  will  be  over  too  far  for  the 
small  end,  while  if  it  is  adjusted  right  for  the  small  end,  the 
large  end  will  not  be  over  far  enough.  Swinging  the  table 
through  a  horizontal  angle  will  not  compensate  for  this  dif- 
ference, for  the  line  of  travel  of  the  table  will  still  be  in  the 
line  of  centers.  It  is  therefore  necessary  to  shift  one  or  the 
other  of  the  centers  by  an  amount  equal  to  the  difference  be- 
tween the  table  set-over  for  the  large  and  small  ends  of  the 
reamer.     See  Fig.  5. 

It  follows  from  what  has  been  said  that  unless  provision 
has  been  made  to  adjust  the  tail  center  of  a  milling  machine 
sidewise,  it  is  impossible  to  cut  a  taper  reamer  with  a  double 
angle  cutter  without  having  the  cutting  edges  of  the  teeth 
twisted  with  relation  to  the  center  line.  If  the  work  be  held 
on  the  index  head  independently  of  the  tail  center,  the  head 
must  be  turned  through  a  horizontal  angle  to  escape  the  same 
consequences. 

There  is  still  one  more  thing  to  be  considered.  The  verti- 
cal adjustment  or  elevation  of  the  tail  center  as  given  by 
equation  (5)  is  for  a  single  angle  cutter.  For  a  double  angle 
cutter  this  should  be  multiplied  by  the  cosine  of  the  angle 
of  the  double  angle  cutter  which  cuts  the  radial  face  of  the 
tooth,  or  If  we  call  this  new  elevation  B„ 

then  B,  =  jB  cos  0i,  (9) 


Collecting  these  equations  together,  we  have: 

Angle  of  elevation,  o,  for  angular  cutters  =  •> — 8,    (1) 

tan  7  =  cos  0  cot  /3,  (2) 

sin  6=:tau  0  cot  0  sin  7,  (3) 

For  end  mill  cos  a  =  tan  0  cot  0,  (4) 

In  terms  of  taper  per  foot,  elevation  of  tall  center 

Tl 

E^ (cos  0  —  sin  $  cot  0),  (5) 

24 


Single 

angle 

cutter 


Double 

cutter 

angle 


*,  =  ff  —  2  p  ;   sin   p 


Table  set  over  x-. 


z 

2r' 
r    sin  0,  sin  (0  +  0,  —  0,) 

sin   (0  -\-  0,) 


(6) 


(7) 


Table  set  over  for  90-deg.  cutter  x=r  sin  0,  cos  9,     ( 8 ) 
Elevation  of  tail  center  Ei:=E  cos  0,.  (9) 

The  use  of  a  double  angle  cutter  has  several  advantages 
over  the  single.  The  pressure  of  cut  comes  more  nearly  over 
the  center  of  the  work,  and  there  is  no  drag  of  the  cutter 
teeth  along  the  radial  faces  of  teeth  being  cut,  and  hence  a 
smoother  cut  is  possible.  A  small  angle  to  the  side  of  a  cut- 
ter makes  it  clear  the  work  much  the  same  as  swinging  the 
tool  box  of  a  planer  causes  the  tool  to  clear  on  the  return 
stroke  when  planing  a  vertical  surface.  We  are  enabled  to 
use  formed  cutters  which  can  be  ground  without  changing 
their  form.  However,  in  view  of  the  diflBculties  in  making 
the  adjustments,  it  is  questionable  whether  the  single  angle 
cutter  would  not  be  the  better. 


The  writer  of  a  sensational  story  in  the  Saturday  Evening 
Post  which  details  the  alleged  experience  of  a  convict  in  a 
States'  prison,  causes  his  chief  figure  in  the  drama  to  do  cer- 
tain stunts  that  rather  take  away  a  mechanic's  breath.  For 
example:  "From  the  machine  shop  in  the  foundry  (sic)  he 
stole  a  big  heavy  file  ...  At  length  he  stole  from  the 
machine  shop  another  file,  a  smaller  one  of  diamond  (sic) 
steel  and  with  it  he  began  to  sharpen  the  big  one  of  softer 
steel  into  a  knife."  TJiis  seems  like  a  rather  big  and  dis- 
couraging job,  even  for  a  convict  with  unlimited  time  at  his 
ccmmand.  Again:  "He  took  ten  needles  and  fitted  them 
into  the  wooden  stem  of  a  brier  pipe  .  .  .  close  together 
like  the  teeth  of  a  comb.  They  were  hard;  they  made  a 
diminutive  saw;  and  they  bit  steel.  With  these  needles  he 
began  to  saw  off  his  bars.  He  sawed  for  a  year  and  had  three 
bars  nearly  through,"  etc.  A  convict  who  can  make  a  saw  out 
of  ten  sewing  needles  that  will  cut  through  three  steel  bars 
%  inch  in  diameter  ought  to  have  a  gold  medal.  He  is  a 
genius  whose  ability  exceeds  that  of  an  Edison.  Some  file 
makers  should  get  his  name  and  address.  The  lucky  one  will 
make  a  revolution  in  file  manufacture! 


The  construction  and  location  of  a  machine  shop  tool  room 
often  is  a  somewhat  difficult  matter  to  decide  upon.  The  lo- 
cation should  be  as  central  as  the  construction  of  the  shop 
will  permit,  and  its  construction  should  be  elastic  to  permit 
of  growth  with  the  growth  of  the  shop,  but  any  system  of 
wooden  drawers  and  shelves  is  objectionable,  both  because  of 
lack  of  elasticity  and  the  fire  risk.  Mr.  Lucas,  of  the  Lucas 
Machine  Tool  Co.,  Cleveland,  O.,  proposes  to  make  a  new  tool 
room  in  his  enlarged  shop  of  steel  unit-drawn  sections  about 
four  feet  high,  12  to  14  inches  wide,  and  30  inches  long,  placed 
side  by  side,  so  as  to  enclose  an  area  large  enough  for  the  tool 
room  machines  and  attendants.  All  these  steel  units  contain 
drawers  for  tools  and  supplies,  but  not  all  the  units  will  have 
the  drawers  opening  into  the  tool  room.  Part  of  them  will  be 
reversed  so  that  the  drawers  will  be  accessible  to  the  oper- 
ators of  machines  in  the  Immediate  vicinity.  This  scheme 
has  the  merit  of  simplicity  and  extensibility.  The  only  addi- 
tion required  to  the  steel  units  to  form  a  tool  room  enclosure 
is  a  gate  and  a  low  wire  net  fence  along  the  top.  Such  a  con- 
struction does  not  interpose  an  obstruction  to  a  general  survey 
of  the  shop.  It  permits  the  tool  room  to  be  easily  moved, 
extended  or  changed  whenever  the  shop  conditions  require  it, 
and  is  a  construction  durable  and  fireproof. 
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DESIGN  AND  CONSTRUCTION  OF  METAL- 
WORKING  SHOPS-3. 

W.  p.  8ABGENT.' 

In  considering  the  building  of  a  new  and  enlarged  plant 
with  the  aim  of  attaining  the  lowest  possible  cost  of  product 
and  the  highest  possible  productive  efficiency,  the  first  ques- 
tion Is  naturally — "Where  shall  we  build?"  In  answering 
this  question,  with  the  country  at  large  as  a  field,  one  would 
probably  cheese  a  site  in  the  vicinity  of  Pittsburg  or  Bir- 
mingham if  the  cost  of  material  greatly  exceeded  the  cost  of 
labor  in  a  given  product.  Chicago,  St.  Louis,  or  Cincinnati, 
would  be  the  choice  for  superior  shipping  facilities,  and  the 
vicinity  of  Niagara  Falls  would  be  favored  for  low  cost  of 
power.  The  outskirts  of  large  manufacturing  cities  would 
be  the  most  favorable  from  the  standpoint  of  adequate  labor 
supply.  Taking  all  things  into  consideration,  the  Middle 
West,  in  the  light  of  its  wonderful  industrial  advance  duiing 
the  past  decade;  furnishes  a  happy  medium  between  the  ad- 
vantages of  the  other  sections  of  the  country,  it  will  pro- 
vide an  adequate  labor  supply  of  all  grades,  cheap  fuel  (coal 
at  $1.00  to  $2.00  per  ton),  and  an  abundance  of  excellent 
factory  sites  at  a  reasonable  cost  for  land. 

Who  has  not,  w^ithin  a  few  minutes  after  leaving  any  of  the 
large  manufacturing  cities  of  this  section,  looked  from  the 
car  window,  first,  on  flat  tracts  of  land  parcelled  into  lots 
with  cement  sidewalks  and  occasional  houses,  and  with  elec- 
tric   interurban    cars    probably    in    view,    and    a    little    later 


city.  Fire  insurance  rates  will,  however,  approximate  25  cents 
per  $100  more,  if  the  plant  ia  outside  the  municipal  fire  ser- 
vice limits.  The  well  known  tendency  of  cities  to  grow  in  the 
direction  of  industries  in  the  outskirts,  will  in  time  bring 
fire  service,  at  least  soon  enough  to  provide  reserve  facili- 
ties when  extension  of  the  works  is  necessary.  But,  of  course, 
works  of  large  size  should  be  sufficiently  protected  by  their 
own   appliances  not  to  be  dependent. 

Fig.  19  shows  one  of  a  number  of  fine  sites  about  three 
miles  from  the  center  of  a  manufacturing  city  of  35,000  in- 
habitants. The  line  of  trees  in  the  distance  is  on  the 
bank  of  a  stream  that  would  furnish  water  for  all  purposes 
except  for  drinking.  Wells  can  be  driven  almost  anywhere 
in  the  vicinity,  and  an  abundance  of  pure  cold  water  obtained. 
Beyond  and  paralleling  the  stream  Is  a  street  with  an  Inter- 
urban electric  line;  and  about  half  a  mile  south  a  steam  road 
crosses  the  street  and  parallels  the  stream,  thus  giving  to  the 
site  a  road  on  either  side.  The  space  is  sufficient  to  allow  of 
a  rectangular  site  being  laid  out  about  1,500  feet  east  and 
west  and  2,000  or  3,000  feet  north  and  south. 
Preliminary  Estimate. 

We  will  now  get  to  work  on  a  general  estimate  of  the 
amount  of  land  required,  and  of  the  approximate  cost  of  the 
project,  basing  the  space  figures  on  those  given  in  column  1  of 
Table  VIII.  We  will  tentatively  plan  the  layout  of  a  new  and 
complete  plant  to  employ  1,500  men  on  medium  and  heavy  ma- 
chine tools.     How  much  land  will  be  required  and  how  much 


Fig.  19.    A  Site  for  a  Large  Works.  possessiDg  Many  Advantages. 


upon  level  farms,  with  possibly  a  water  course  in  the  fore- 
ground and  a  streamer  of  smoke  in  the  distance  indicating 
the  existence  of  another  railroad.  There  is  a  good  site  for 
a  large  works,  as  such  land  can  be  purchased  for  $250  to  $500 
per  acre,  and  often  in  single  tracts  of  150  to  200  acres  from 
•one  owner.  Low  spots  somewhat  removed  from  the  natural 
building  location  should  not  be  considered  as  detrimental,  as 
the}-  are  needed  for  dumps  for  foundry  dirt  and  ashes,  which 
will  amount  to  5,000  cubic  yards  per  year  from  a  plant  such 
as  will   be  described. 

A  farm  may  not  seem  to  be  the  best  site  for  machine  shops, 
perhaps  because  the  intense  activity  of  a  large  plant  is  in 
such  contrast  to  the  quietude  of  a  farm  that  the  superior 
advantages  may  not  appeal  strongly;  and  doubts  may  be 
entertained  of  the  securing  and  retaining  of  men  in  competi- 
tion with  the  glamor  of  residing  in  the  crowded  city  districts. 
That  adjacent  land,  however,  will  be  parcelled  out  for  build- 
ing lots,  and  that  there  will  be  a  colony  of  homes  before  a 
large  new  works  is  in  operation,  is  almost  a  certainty;  and 
that  the  more  reliable  class  of  workmen  will  be  attracted,  is 
equally  certain. 

If  the  site  chosen  is  within  t-he  city  limits,  there  w'ill  be  but 
a  single  fare  on  street  cars,  and  the  new  plant  will  secure 
the  benefits  of  municipal  fire,  water,  and  sanitary  service 
to  supplement  its  own  service.  But  the  non-success  of  secur- 
ing a  desirable  site  w-ithin  the  city  limits  need  not  deter 
the  building  of  the  plant  just  outside  the  limits.  Any 
railroad  will  be  glad  to  run  a  special  morning  and  even- 
Ing  service  to  accommodate  the  workmen  living  within  the 

•  Address  :    315  South   First  St.,  Kockford,  111. 


space  under  roof  will  be  required  to  work  1,500  men  in  all 
departments,  or,  in  other  words,  to  increase  the  production  to 
$3,000,000  per  year  at  $2,000  per  man?  The  number  of  square 
feet  per  man  under  roof  is  given  as  368,  which  applies  dur- 
ing crowded  conditions  and  includes  a  number  of  shacks  and 
a  large  percentage  of  pattern  storage.  It  should  be  noted 
that  the  percentage  of  total  space  under  roof  to  the  total 
space  for  machining  is  540  as  compared  with  341,  the  mean 
of  the  plants  Nos.  5,  6,  7,  8  and  9,  but  as  all  the  details  will 
not  be  considered  in  this  broad  estimate,  we  will  use  the  fig- 
ure given,  being  on  the  safe  side,  and  will  consider  that  the 
corporation  officials  would  make  their  own  allowances  on 
the  sum  total  of  the  money  to  be  spent,  anyway. 

Space  Occupied  by  Building's  and  Total  Ground  Space. 
For  the  total  floor  space  take  1,500  men  at  368  square  feet 
each,  as  requiring  in  round  numbers  550,000  square  feet.  We 
will  assume  that  25  per  cent  of  this  space  will  be  galleries, 
reducing  the  total  137,500  square  feet,  and  making  the  total 
ground  floor  space  under  roof  412.500  square  feet.  We  will 
adopt  a  rectangular  layout  similar  to  that  of  the  West  Allis 
Plant  and  will  therefore  multiply  412,500  by  2  and  get  825,000 
square  feet  as  the  total  cf  the  ground  space  within  the  build- 
ing rectangle.  Increasing  this  by  60  per  cent,  to  provide  for 
extensions  to  make  the  total  number  of  men  employed  2.500. 
adds  495,000  square  feet,  making  1.320,000  square  feet,  suffi- 
cient to  cover  all  the  building  ground  space  ever  required. 
The  area  for  trackage  may  be  taken  as  50  per  cent  or  660.000, 
making  the  grand  total  that  should  be  purchased  1,980,000 
square  feet  or  45.5  acres,  or  50  acres  in  round  numbers. 
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Approximate  Cost  Estimate  of  New  Plant. 

Taking  a  maximuin  of  $,100  per  acre  makes  the  in- 
vestment  in   land   $25,000 f  25,000 

We  will  aim  to  keep  the  cost  of  buildings  of  all 
classes  within  an  average  of  $1.70  per  square 
foot,  and  for  550,000  feet  of  floor  space  the  total 
cost  of  buildings  may  be  placed  at  $935,000 935,000 

For  power  equipment  we  will  assume  one  I.  H.  P. 
per  man;  1,500  H  P.  of  boilers,  including  reserve 
battery  stokers,  piping,  auxiliaries,  engines,  gen- 
erators, switch-boards,  and  coal-handling  and 
storage  apparatus  at  $90  per  H.  P..  totals 135,000 

It  is  rather  difflcult  to  arrive  at  the  cost  of  cranes 
using  a  unit  figure,  but  if  w-e  assume  that  400,000 
square  feet  of  space  inside  and  outside  will  be 
served  by  cranes  at  50  cents  per  square  foot,  the 
total  cost  will  be  about  $200,000 200,000 

Heating:  Taking  412.500  square  feet  occupied  by 
buildings  and  multiplying  by  an  average  height 

TABLE  VIII.    COMPARATIVE  FLOOR  SPACE 


is  probable  that  the  new  tools  needed  at  the  be- 
ginning would  be  covered  by  the  sum  of  $200,000. 
leaving  the  remaining  tools  to  be  purchased 
when  needed   


200.000 


The  above  items  indicate  a  gross  expenditure  of  $1,767,000 

Taking  a  range  both  ways  we  will  say  that  the  plant  can 
be  built  for  $1,600,000  to  $2,000,000,  of  which  there  could 
be  charged  off  an  amount  equal  to  the  market  value  of  the  old 
plant  and  of  equipment  not  removed  to  the  new  plant. 

It  is  a  difficult  thing  to  find  a  customer  for  old  shoes  whicli 
the  owner  has  outgrown  and  worn  out.  especially  of  such  a 
size,  and  it  is  hardly  probable  that  a  corporation  will  release 
to  the  ravages  of  time  and  man,  a  property  which  for  $500,000 
could  be  enlarged  and  improved  to  employ  1,500  men  even 
though   the   limit  of  expansion   would   be   reached.     Only   a 

DATA  IN  SOME  REPRESENTATIVE  SHOPS. 
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Plants  Nos.  1,  2,  3,  and  4  are  unimproved 

of  50  feet  gives  us  21,000.000  cubic  feet  as  the 
approximate  cubical  contents;  with  a  ratio  of 
150,  this  requires  the  equivalent  of  140.000  feet 
of  direct  radiation,  which  at  60  cents  per  foot, 
and  with  some  extra  allowance,  makes  the  cost 
for  this  item  in  the  neighborhood  of  ^90,000..'. 

The  nominal  horse-power  of  motors  required  for  di- 
rect and  group  driving  approximates  1  H.  P.  per 
man  and  1,500H.  P.  of  motors  at  $15  per  H.P.. 

Trackage  in  the  yards  will  approximate  6  miles  at 
?9,000  per  mile 

Switch  engine,  locomotive  crane,  and  rolling  stock.. 

The  sprinkler  equipment  and  inside  piping  will  cost 
7  cents  per  square  foot  for  550,000  square  feet — 
?38,500 — and  10  cents  per  square  foot  for  yard 
piping,   tanks,   etc. — 155, 000— totals 

The  machine  tool  equipment  will  cost  about  $600  per 
man  or  for  1,500  men  $900,000  or  about  $S.00  per 
square  foot  of  space  used  for  machining.  But  if 
a  new  shop  replaces  an  old  ohe,  the  machine 
tool  equipment  would  certainly  be  moved,  and  it 


90,000 


22,500 

54,000 
12,000 


93,500 


Plant  No.  5  is  rebuilt.    Others  are  entirely  new. 

corporation  so  happily,  situated  as  to  have  built  and  grown 
in  the  heart  of  a  metropolis,  w-ith  the  value  of  its  real  estate 
enhanced  to  the  extent  that  the  proceeds  of  the  sale  of  its 
ground  would  partly  build  the  new  plant,  would  consider  a 
proposition  of  this  size.  Possibly  also  a  concern  having 
absolutely  reached  its  limits  of  expansion  would  decide  up -n 
eventually  having  a  plant  that  would  be  right,  and  would 
plan  as  a  whole,  and  build  in  part,  as  their  needs  necessitated 
and   their  resources  would   permit. 

A  new  plant,  however,  is  what  all  overgrown  concerns 
would  like  to  see,  and  the  writer  will  proceed  on  the  assump- 
tion that  the  means  would  be  forthcoming,  especially  as  the 
designing  of  a  new  plant  of  this  size  will  cover  most  of  the 
problems  that  arise  in  planning  the  extension  of  old  plants. 
The  General  Layout. 

Referring  to  Table  VIIl,  the  reader  will  notice  that  the 
percentages  are  based  on  the  space  used  for  machining  (sepa- 
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rated  from  the  tool-making  and  supply  departments,  which 
are  Included  in  the  figures  given  for  the  machine  shop  total), 
but  should  be  consldeied  as  approximate  for  the  plants  that 
are  not  given  in  detail.  Table  IX  takes  into  account  the 
number  of  men,  and  the  modifications  necessary  to  form  unit 
figures  that  can  be  used  as  the  basis  for  laying  out  the  new 
plant. 

*"  >.rr>mm      >.».  i  l.  hTii.  


Machinery, S.  Y.-^ 
Pig.  20.     Block  Plan  of  Model  Plant. 

As  the  relative  number  of  men  in  the  different  departments 
is  constantly  changing,  and  the  departments  are  not  all  at 
their  highest  efficiency  at  the  same  period,  it  is  necessary 
to  analyze  each  department  separately,  and  the  composite 
figures  obtained  will  probably  differ  from  the  data  obtained 


tage.  Work  that  should  be  placed  adjacent  to  the  tools  ready 
for  machining  Is  sandwiched  In  between  machines  under- 
going erection,  thus  making  the  erecting  space,  to  a  great 
extent,  merely  storage  space  for  work  In  progress.  In  a  build- 
ing intended  for  erecting  only,  the  amount  of  this  waste 
space  should  be  transferred  to  the  machining  space,  and  It 
should  be  noted  that  the  figures  for  square  foot  per  man 
are  modified,  and  300  square  feet  per  man  Is  taken  as  a  unit 
for  both  erecting  and  machining  space.'  The  foundry  space 
is  crowded,  so  the  unit  per  man  is  made  250  square  feet. 
The  total  number  of  men  la  reduceil  to  a  unit  of  357  or 
approximately  1/3,  allowance  being  made  in  the  foundry  for 
expected  superior  arrangement,  and  in  the  pattern  shop  for 
the  employment  of  a  greater  proportion  of  men  to  expedite 
work  from  the  drawing-room  to  the  foundry.  It  should  be 
noted  that  the  modified  space  ratios  correspond  better  with 
those  of  the  new  plants  in  Table  VIII. 

The  unit  figures  are  multiplied  by  4  to  provide  for  an  In- 
crease in  force  to  1,500  men,  or  approximately  33  per  cent 
more.  If  later  extensions  are  needed,  the  addition  of  another 
unit  will  provide  an  increase  of  2.'.  per  cent;  and  if  we  lay 
out  our  buildings  right,  the  extensions  can  be  made  without 
interfering  with  the  production  in  the  least.  We  can  now 
block  out  roughly  the  size  of  the  main  buildings,  basing  our 
conclusions  on  the  data  from  Table  X. 

Erecting:  Shop. 

The  heavy  erecting  space  in  bays  2  and  6  in  Table  X  is 
27,500  square  feet,  and  the  medium  erecting  in  bays  1,  3,  4, 
.'>,  and  9,  occupies  30,500  square  feet.  The  widths  of  the 
bays  vary  from  35  to  50  feet,  and  as  the  widest  are  not  wide 
enough  to  erect  a  double  line  of  machines,  and  the  narrow- 
ones  do  not  economize  room,  we  will  consider  that  a  width 
of  60  feet  will  not  be  excessive  or  detrimental  to  the  effective 
use  of  the  cranes.  It  should  be  remembered  that  the  bridge 
traverse  of  cranes  is  more  rapid  than  the  trolley  traverse; 
traverse  of  cranes  is  more  rapid  than  the  trolley  traverse, 
can  be  Increased  proportionately;  or,  what  amounts  to  the 
same  thing,  the  trolley  will  have  a  chance  to  accelerate  to 
the  highest  speed  and  even  get  a  short  run  at  the  high  speed, 
on  a  crane  speeded  as  they  ordinarily  are. 

From  the  erecting  space  (67,200  square  feet)  in  Table  IX, 
the  amount  required  tor  fitting  (17,200  square  feet)  is 
deducted,  leaving  50,000  square  feet  as  the  space  that  should 
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Fis.  24 


Pig.  25 

Pig.  21.     Cross-section  of  Sliops  Nos.  1.  2.  3  and  4,  in  Pig    20.        Fig.  22. 

Fig.  25,     Power  House. 

for  any  definite  date.  For  instance,  the  number  of  men  given 
in  Table  IX  is  not  the  number  employed  at  the  time  that  the 
foundry  complement  was  compiled,  but  figures  are  taken  that 
balance  better. 

In  the  works  from  which  these  figures  were  obtained  the 
space  is  badly  broken  up.  The  main  erecting  bay — 50  feet 
wide— is  not  wide  enough  to  erect  a  double  line  of  the  heavy 
machines  at  one  time  and  utilize  the  space  to  the  best  advan- 


Fig.  26 


Erecting  Shop.        Fig.  23.    Forge  Shop. 
Pig.  26.     Foundry. 


J/(i<-ftiii»Tl/,.V.r. 
Pig.  24.    Pattern  Storage. 


be  considered  for  the  main  erecting  space.  Dividing  by  62 
feet  (the  crane  span  plus  2  feet)  we  get  806  feet  as  the 
approximate  length  of  the  erecting  shop.  This  is  merely  a 
tentative  figure,  as  we  may  want  to  modify  the  dimensions 
on   account  of  considerations  of  space  distribution. 

For  the  machining,  we  have  plenty  of  latitude  in  the 
arrangement  of  space,  as  the  percentage  of  the  total  machine 
space    that    requires    cranes   of    15-ton    capacity    is    about    11 
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per  cent.  This  percentage 
of  the  172,800  square  feet 
required  for  machining  Is 
19,000  square  feet,  and  a 
bay  52  feet  wide  and  400 
feet  long  will  be  ample, 
leaving  152,000  square  feet 
to  be  taken  care  of  by  gal- 
leries and  smaller  crane 
bays.  Before  settling  on  a 
cross-section  for  the  ma- 
chine shops,  the  percen- 
tages of  the  space  under 
cranes,  and  that  used  for 
the  heavy  and  medium 
work  should  be  determined 
from  Table  X,  and  the 
amount  of  space  for  a 
complete  unit  (from  Table 
IX)  apportioned  accord- 
ingly. 

We  have  the  following 
figures  from  the  preceding 
discussion.  1.  A  width  of 
about  60  feet  for  the  erect- 
ing shop.  2.  A  main  bay 
in  one  machine  shop  about 
50  feet  wide  and  400  feet 
long.  Summing  up  the 
machining  space  in  Table 
X  that  is  not  served  by 
cranes,  we  get  48,000 
square  feet  and  this  equals 
54  per  cent  of  the  total 
of  88,000  square  feet  in  the 
old  shops.  Taking  54  per 
cent  of  the  desired  172,800 
square  feet,  we  get  93,000 
square  feet  of  space  that 
ran  be  on  galleries  or  un- 
der galleries.  The  planers 
occupy  about  29  per  cent, 
and  this  calls  for  50,000 
square  feet  in  the  new 
shops. 

To  secure  low  cost  and 
quick  delivery  of  construc- 
tion material,  it  is  self- 
evident  that  the  buildings 
should  be  as  nearly  alilce 
as  possible  in  dimensions 
and  details,  following  the 
methods  of  all  successful 
manufacturing,  In  provid- 
ing for  duplicate  parts  in 
large  lots.  As  the  space 
will  not  permit  of  the  dis- 
cussion of  all  the  steps 
leading  up  to  a  tentative 
plan,  the  block  plan  Fig.  20 
is  presented  together  with 
a  brief  explanation  of  the 
reasons  for  the  arrange- 
ment and  proportions, 
wherever  the  conclusion 
has  not  been  reached  in 
the  preceding  para- 
graphs. 

It  should  be  noticed  that 
180  feet  in  length  of  Unit 
No.  4  has  been  modified 
for  use  as  smith  shop.  As 
we  have  been  generous  in 
the  space  allowed  per  man 
in  this  department,  this 
shop    (by    night    work,    if 


TABLB  IX.     OBNBRAL  DATA  AS  COMPILED  FROM 
SPACE-FIGURES  FOR 

PLANT 
A  NEW 

NO    1  AND  AS  MODIFIED  FOB  USB  IN  DETBBMININO 
PLANT  WITH  1500  MEN. 

Actual  1 

ata. 

Modified  Data. 

One  Unit. 

Four  Units. 

Department. 

Square 
Feet. 

Ratio, 
per  cent. 

Men. 

Sq.  Ft. 
per  Man. 

Men. 

Sq.  Ft. 
per  Man. 

Sq.  Ft. 
per  Unit. 

Ratio, 
per  ct. 

Men,         Total 
Total.       Sq.  Ft. 

Machining 

Erecting 

88,000 
.IS.OOO 
13,000 

100.0 
80.0 

382 

188 

280 
870 

144 
56 

300 
300 

43,200     100.0 

576 
224 

172,800 

Assembling 

16,800 

B0.» 

67,300 

Total 

158,000 

180.0 

570 

277 

200 

300 

60,000 

138.8 

800     240,000 

Foundrv,  Iron 

83,6.50 
5.820 

95.0 
6.5 

350 
25 

240 
233 

122 

8 

250 
250 

1 

Foundry  Total. . . 

89.470 

101.5 

375 

238 

130 

250 

33,500 

75.0 

520 

130,000 

Pattern  Shop 

Smith  Shop  . . 

11.000 
13,.500 

12.5 
13.0 

80 
35 

365 
380 

15 
13 

365 
380 

5,480 
4,. 560 

12.7 
10.5 

60 

48 

21,920 
18,240 

Total 

370,970 

307.0 

1,010 

268 

357 

287 

102,540 

237.0 

1,428     410,160 

TABLE  X.  DATA  PROM  PLANT  NO.  1. 

A— Crane  Track  Span.    B— Crane  Track  Height.    C— Floor,  to  Roof-truss.D— Width  between  Columns. 


5/;^   -^   !   •*       c 

D 

Cranes. 

Machin- 
ing. 
Space. 

Erecting 
Space. 

Assem- 
bling 
Space. 

Remarks. 

1  51' 

2  ;    50' 

•     3     I    41' 

4  40'  8" 

5  38'  2" 

21'  5"       27'  9" 
23'  4"   ;    31'  6  " 
24'  4"       30'  6" 

22'        1    37' 

24'        '    31'  2" 

50' 
49' 
40' 
42' 

37' 

35' 

31' 
21' 
45' 
45' 
37' 
17' 
41' 
30' 
30' 
40' 

3-15  ton 
1-35  ton 
2-20  ton 
1-15  ton* 

2-10  ton 

1-15  ton* 

1-20  ton 
1-15  ton 
3-  3  ton 

6,000 

2,000 
6,500 

4.000 

4,. 500 

19,000 

13,000 

3,400 

8,000 

3,300 

3,300 

IS  000 

10,000 

20,000 

6,000 

8,000 

4.000 

Medium  Work. 

Heavy  Work. 

Medium  Work. 
Boring  Mills. 
Medium  Erecting 
Medium  Erecting. 
Planers. 
Large  Planers. 
Large  Erectmg. 
Next  to  No.  2. 
Next  to  No   7 

6 

8 
9 
10 
11 
13 
13 
14 
15 
16 

30    1 

30' 

34' 
15' 

31    a 

17'  9" 

17'  9" 

18' 

13' 

17' 

16' 

7,500 
"2,  .566' 

6,660' 
4,000 
2,000 

2-hand 

Gallery. 



Light  Work. 
Light  Work. 

14' 
15' 
15' 
14' 

Light  Work. 
Light  Work. 

Totals  of  Machine  Shop  Departments  

88,000 

58,000 

12,000 

1 

58' 
30' 
30' 

30'  4" 
17'  3" 
17'  3" 

38'  4" 
18'  9" 
18'  9" 
12' 
20' 

56'  9" 

30'  7" 
29'  7' 
41' 
63' 

3-30  ton 
1-  5  ton 
1-  5  ton 

Foundry. 
Side  Bay. 
Side  Bay. 

2 

3 

Pattern  Shop. 
Smith  Shop. 



*  Cranes  in  Bays  Nos.  3  and  5  are  obsolete. 


TABLE  XI. 

SPACE 

ALLOTMENT.     MODEL  PLANT. 

1 

2 

3 

4 

5 

6 

7 

8 

Totals. 

Per 

Department. 

Machining— 
First  Floor 

31,000 

31.000 

31,000 

24,000 

9,000 

11,000 
4,000 

Gallery 

34,000  1  24,000 
9,000  !    9,000 

36,000 

176,000 
67,000 

100  0 

Erecting 

38  0 

Foundry 

121, '200 
19,200 

Sand  Floor 

140,400 
22,000 
18,000 

80  0 

Pattern  shop 

No.  9 
22,000 

12  5 

Smith  Shop 

18,000 

10  2 

1 

Total  of  Manufacturing  Departments 423,400 

341.0 

Shipping  and  Storage. 

18,000 
4,000 

3,000 

25,000 
63,000 

7,200 

5,200 

4.-500 

3,000 

10,000 

10,000 

14  2 

Pattern  Storage 

No.  9 
63,000 

35  8 

Lumber  Storage 

No.  10 
1,600 

No.  11 
5,600 

4  1 

Engine  Room 

5,300 
4,500 
3,000 

2  9 

Boiler  Room 

3  5 

Coal  Storage 

1  7 

Drawing  Room 

10,000 
10,000 

:;;::;: 

5  7 

Office 

5  7 

To 

tal  Floo 

r-space 

under  B 

oof 

551,000 

313.3 
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necessary,  which  is  profitable  for  heavy  forge  working)  should 
be  ample  to  take  care  ot  a  25  per  cent  Increase  In  the  rest  of 
tlie  plant. 

A  width  of  100  feet  Inside  Is  taken  as  basis  for  the  wing 
shops.  A  gallery  50  feet  wide,  adjacent  to  the  50-foot  main 
bay,  and  25  feet  from  the  floor,  affords  good  light  and  ventila- 
tion under  the  gallery.  A  gallery  10  feet  wide  projecting 
Into  the  main  bay  does  not  interfere  with  the  placing  or 
operation  of  the  heavy  tools  and  provides  a  central  location 
for  stairways,  elevators,  wash-rooms,  shop  offices,  tool-rooms, 
storage,  etc.,  without  encroaching  on  the  main  gallery  floor. 
With  this  cross-section,  the  floor  area  per  unit  is  40,000  square 
feet  on  the  first  floor  and  24,000  square  feet  on  the  gallery, 
totaling  64,000  square  feet,  or  more  than  is  called  for  in  Table 
IX  for  both  machining  and  erecting.  Therefore  three  shops 
90  feet  in  length  are  assigned  to  erecting  and  assembling, 
which  shortens  the  main  erecting  shop  to  about  the  length  of 
the  foundry.     A  portion  of  the  space  in  shop  No.  4  is  assigned 


(distance  under  the  hook  Is  approximately  the  same),  and 
the  clearance  required  for  the  cranes  themselves.  The  fol- 
lowing table  gives  clearances  sufficient  to  permit  of  install- 
ing the  cranes  built  by  the  leading  maken. 

CupuL-ity.  .Spun. 

5-ton  33' 

(Trolley  on   lower 

flange  of  girder.) 

10-ton  50' 

15-ton  60' 

20-ton  60' 

30-ton  70' 

40-ton  70' 

The  forge  shop.  Fig.  23,  Is  given  plenty  of  head-room,  with 
swinging  windows  close  to  the  roof,  to  provide  adequate 
natural  ventilation.  Ordinary  circular  ventilators  seem  to 
fall  in  clearing  such  a  shop  of  smoke  and  gases,  and  monitor 
louvres,  as  commonly  placed,  are  not  a  great  deal  better. 


—  CLEARANCE. 

Kail  tu  Truss.          Kail  to  Column 

2'  6" 

7' 

6' 

8" 

6'  6" 

10" 

6'  6" 

10- 

8'  6" 

12" 

8'  9" 

12" 

Machiii,rj/,y.r. 


Fig.  27.    Perspective  of  Model  Plant 


to  Storage  and  shipping,  and  also  a  portion  at  the  south  end 
of  the  main  erecting  shop.  A  width  of  204  feet  is  adopted 
for  the   foundry. 

Assuming  that  10,000  square  feet  each  would  be  required 
by  the  drafting  department  and  office  (from  Table  VIII),  and 
taking  22,000  square  feet  for  the  pattern  shop  (from  Table 
IX),  and  63,000  square  feet  for  the  pattern  storage  (slightly 
more  than  given  in  Table  VIII  for  Plant  No.  1),  the  total 
of  105,000  square  feet  is  deemed  sufficient  for  these  depart- 
ments. Making  one  building  SO  feet  wide  and  3  stories  high, 
the  length  is  kept  to  about  450  feet. 

This  arrangement  provides  for  the  drawing  room  on  the 
top  floor,  the  offices  on  the  second  floor  and  the  pattern  shop 
on  the  ground  floor.  These  departments  will  therefore  get 
light  from  all  sides  but  the  south.  Lumber  storage  is  pro- 
vided near  the  pattern  shop  and  this  corner  of  the  works 
will  be  relatively  free  from  the  smoke  of  switch-engines  and 
the  dirt  from  the  foundry,  as  the  prevailing  winds  are  from 
the  southwest.  The  direction  of  the  prevailing  winds  in 
warm  weather  should  be  well  considered,  and  the  plant  laid 
out  to  get  the  benefit  of  them,  if  no  more  important  feature 
has  to  be  sacrificed  by  so  doing. 

Cross-section  of  Buildings. 

The  distance  from  floor  to  roof  truss  in  the  various  build- 
ings   is    determined    by    the    required    height    of    crane    rails 


The  velocity  of  the  efflux  of  the  smoke  and  foul  air  is  gov- 
erned by  the  difference  in  temperatures  between  the  air  in- 
side and  the  air  outside.  The  average  temperature  In  a  forge 
shop  is  seldom  greater  than  90  degrees:  with  the  outside 
temperature  at  55  degrees  (a  yearly  average  for  the  Central 
states),  the  difference  in  weight  of  the  two  columns  of  air 
is  so  little  that  the  foul  air  escapes  only  in  a  small  amount 
through  ventilators  in  the  roof.  Even  at  zero-temperature 
outside,  the  velocity  of  efflux  is  but  slightly  greater,  as  the 
velocity  increases  as  the  square  root  of  the  differences  in 
temperatures. 

The  writer  advocates  the  use  of  windows  near  the  roof. 
These  windows,  when  open,  allow  any  horizontal  air  cur- 
rents to  blow  straight  through,  as  even  a  gentle  breeze  will 
have  a  higher  velocity  than  is  obtained  through  roof  venti- 
lators. Heating  radiation  will  of  necessity  be  supplied  to 
make  up  for  the  loss  of  heat  from  the  building.  This  method 
of  ventilating  is  provided  for  all  the  other  buildings,  and 
especially  in  the  boiler  room.  The  air  in  the  shops  will  be 
renewed  in  winter  time  by  the  natural  filtration  of  air 
through  the  walls,  and  by  the  opening  of  doors.  Heating 
engineers  often  figure  on  three  changes  per  hour  in  large 
shops  on  account  of  these  losses. 

Central  skylights  of  ribbed  glass,  in  the  roofs  of  the  high 
buildings,    will    diffuse    the    direct    rays   of   the   sun    so    that 
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the  workmen  will  not  be  seriously  bothered.     An   overhead  HOW  TOM  CROSSED   THE  RUBICON.* 

skylight  on  a   root  within  30  feet  of  the  floor   is  almost  an  ^  ^  pkess 

absurdity,  as  its  effectiveness   for  lighting  must  be  greatly  ,        .,                   .  ,       u     *v  »  .     .,             a, 

nullified   hv  painting  in  order  to  protect  the  men   from   the  I  met  Tom  the  other  noon  at  lunch-that  is.  he  was  Tom 

heat  of  the  direct  rays.     This,  of  course,  does  not  apply  to  when   I   knew   him   last      He   is   Mr    Sm.th  now    and   he  is 

superintendent   of   the   Laporte    Machine   Co.;    but   when   we 

'''ThTheaarTon!  of '  the  pattern  shop  building.  Fig.  24.  is  20  were  foremen  together  at  the   E.   G.   Co.    he  was  just  plain 

feet,   or  on.-fourth   of  the  width.     This   ratio   is  given   by   a  Tom,  and  he  ran  the  "West '  shop.     Tom  left  the  E.  G.  Ca  a 

number  of  authorities  as  necessary  for  good  lighting.  The  rule  Io"g   while   ago,    and    I    hadn  t   seen   him   for   years   till    this 

.,         ,,„  „v,„„„„„j  .„  ™or,Tr  inotonr.oa  Week.     Monday   when   I   was  out   at  lunch   in  came  Tom,  or 

works  out  in  practice,  as  may  be  observed  in  many  instances.  ,,      „    .,^    ,     ,      , ,  ,             ,j     ,      .     ,             *     »  ^v,        ~ 

Mr.  Smith,   1   should  have  said;    he  took  a  seat  at  the  same 

Arranerement  of  Space    Model  Plant.  ,,j,,,p  ^.^^  ,^^g    ^^^^^  ^^,g  ,,.^j  ^  g^^jj  q,^  {^Ik. 

The   following  figures  are   given   for  comparison   with   the  ]  never  knew  why  lie  left  the  K.  G.  Co.,  and.  as  Tom  said. 

Table  V  of  the  October  issue,  covering  plants  already  built.  he  didn't  know  himself  for  a  long  while.    As  I  told  you  at  the 

Squari.-  Fi-et      I'trcentiiKi-,  Start  Tom  was  foreman  of  the  "West"  shop  for  years  and  he 

Rectangular  space  bounding  build-  "made  good" — so  good,  in  fact,  that  other  firms  in  the  same 

ings,  6.^0  by  1.007  feet,  equalling  654,000            100  ^^^^^  ^^  ^^^^  wanted  him,  and  they  kept  making  him   good 

Unde^'yard  'c"ranl°s'': ::::::::::::  'lliol             Hi  offers,  and  that  got  him  "on  the  run."    Tom  didn't  seek  the 

Tracks  and  vacant  space 172,400              26.3  jobs,  but  the  jobs  came  around  looking  for  him.     Finally  one 

Average  haul  of  castings  to  shops 500  feet  Q^m  made  him  an  offer  of  $1,800  a  year,  and  as  he  was  getting 

Maximum  distance  of  electric  transmission..   700  feet  ^^^^  ^27  per,  he  couldn't  say  "no."     He  didn't  close  the  deal. 

The  layout  shown   in  Pig.   20  permits  of  the  allotment  of  but  he  sent  a  note  up  to  the  "super"  that  he  wanted  to  leave; 

space  for  the  different  departments  in  close  accord  with  the  "see  me  on  this,"  was  what  he  got  back,  and  Saturday  noon 

desired   figures   of   Table   IX.   as  will  be  seen   by   comparing  he  went  up  and  saw  the  "super." 

Table  XI  with  Table   IX.  "Well,  have  you  crossed  the  Rubicon  yet?"  were  the  first 

Allowing  space  for  erecting  and  assembling  in  the  wing  words  the  "super"  said  to  Tom  as  he  came  in  the  door, 
shops  has  many  advantages.  Scraping  and  fitting  and  group  Now,  Tom  was  a  good  man;  he  could  handle  a  lathe  or  a 
assembling  can  be  done  in  under  the  gallery  floor,  served  by  planer,  and  he  could  get  a  lot  of  good  work  out  of  a  poor 
light  cranes.  When  the  groups  are  ready  for  erecting,  they  set  of  men,  but  he  was  not  strong  on  Roman  history,  and 
can  be  carried  out  into  the  main  space  by  the  cranes  oii  the  though  he  had  heard  the  name  before,  he  wasn't  sure  whether 
runways  projecting  into  the  Xo.  6  building.  This  reserves  it  was  a  river  in  Asia  or  whether  it  was  a  part  of  the  third 
the  high  shop  strictly  for  its  designed  and  most  productive  degree  of  the  lodge  that  he  had  been  put  through  a  week  be- 
purpose.  Then  again  the  portion  of  the  .50-toot  bay  of  the  fore.  In  fact,  he  rather  thought  it  was  the  lodge,  so  he 
wing  shop  reserved  or  allotted  to  erecting,  forms  a  neutral  answered  back  promptly,  "I  suppose  I  have,  sir." 
ground  between  the  machining  and  erecting  departments,  and  "Well,"  said  the  "super,"  "I  never  like  to  change  the  per- 
is ready  for  instant  use  to  accommodate  an  overflow  from  sonnel  of  the  foremen,  hut  if  it's  too  late  it  can't  be  helped." 
either  branch  of  the  work.  In  other  words,  this  space  can  He  went  on  and  gave  Tom  a  lot  of  good  advice,  but  not  a 
take  care  of  the  surges  of  forced  production,  and  the  com-  word  did  he  say  about  more  money;  and  after  he  was  done 
mon  trouble  attendant  upon  the  placing  of  a  new  and  very  Tom  went  out  feeling  kind  of  queer.  As  he  told  his  wife 
large  tool  in  a  space  already  overcrowded,  is  obviated.  when  he  got  home,  he  didn't  know   whether  he  had  a  com- 

„     ^  „  pliment  or  a  "call  down,"  but  the  "Old  Man"  had  used  him 
Yard  Cranes. 

fine,   but   after    he   got   through   he   didn't    know     where    he 

The  cranes  In  the  yard  between  the  foundry  and  the  pat-  ^.^^  ^^ 

tern  storage  buildings  will  handle  the  charging  trucks  loaded  ^^  ^.^^^^  ^..^^  ^^^  Laporte  Co.   and   made   good   all   right, 

with  pig  iron  from  the  storage  piles  to  the  outside  platforms,  ^,^„    ^^  ^^^  ^^i^.  .,j^  ^^^^^  ^^^^  ^^  ^^  ^.^^  j  ^^^  ^^^^  ^^  ^^ 

which   form   extensions   to   the   charging   floors.     The   cranes  ^,^,   ^^^^   ^^  ^^^^^  history,   what   the   'Old  Man'  meant   by 

will  also  handle  the  heavy  flasks  and  core-boxes  between  the  .^.^ggj^g   ^^^  Rubicon.'  "     But   as  things   have   turned   out   I 

points  of  storage  and  use.  g^^gg  ^^  ig  j-^^gj  ^g  ^g,. 

Water  Source.  »     »     » 

A  stream  of  water,  even  though  the  flow  is  small  but  ■  A  dirty  line-shaft  is  a  reproach  to  a  shop  foreman,  and  also 
steady,  is  worth  a  good  deal  to  a  large  works,  as  a  dam  will  is  a  fire  hazard,  especially  in  shops  where  considerable  quan- 
form  a  reservoir  of  a  far  greater  capacity  than  needed.  And  titles  of  dust  and  lint  are  flying  about.  Accumulations  of 
the  water  can  flow  through  the  condensers  to  the  lower  level  fuzz  and  grease  on  line-shafts  are  said  to  have  started  fires, 
of  the  stream  with  but  little  pumping,  and  also  keep  the  and  insurance  companies  in  some  cases  require  that  the  line- 
fire-pump  primed   without  a  tank.  shafts  be  kept  clean.     The  simplest  and  perhaps  most  effective 

The  block  plan  Fig.  20  and  the  isometric  view  Fig.  27  are  method  of  doing  this  is  by  means  of  straw-board  "travelers," 

self-explanatory,  especially  to  one  who  has  followed  the  pre-  which  are  simply  annular  disks  of  straw-board  cut  with  the 

vious  papers  of  this  series.  hole  slightly  larger  than  the  diameter  of  the  shaft.     These 

Unless  the  engineer-in-charge  has  a  large  force  of  tried  men  disks  are  cut  through  from  the  hole  to  the  exterior  on  one 
and  plenty  of  time,  it  is  much  better,  in  fact,  almost  neces-  side  so  that  they  may  be  sprung  over  the  shaft.  In  the  mag- 
sary,  to  use  the  service  of  an  architect  on  a  project  of  this  nificent  machine  shops  of  the  Western  Electric  Co.,  Haw- 
size.  The  architect's  estimate  of  cost  will  check  that  of  the  thorne.  111.,  the  travelers  are  largely  used  on  the  line-shafts, 
engineer.  and  the  sight  is  somewhat  uncanny.     Hundreds  of  them  are 

The  succeeding  instalment  will  cover  the  data  and  instruc-  traveling    back    and    forth    all    day,    doing   their    work   most 

tions   that   would   be   required   to   start   an   architect   on    the  effectively.    The  line-shafts  are  kept  bright  and  perfectly  clean 

definite  plans  for  the  buildings,  and  will  give  costs  that  will  of  all  accumulations,  and  the  general  appearance  of  the  shop 

form  a  basis  for  estimating  the  many  details  of  works  con-  greatly  improved. 

structioii  '^        '       '       ~          ""  "~  ' — ~ — 

*     *     *  "In    Roman    history    "crossing   tlie    Rubicon"    is    tlie   act    of   Julius 

CiEsar  returning  to  Italy  at  the  head  of  his  army  contrary  to  the  or- 
An  interesting  substitute  for  the  ordinary  forms  of  wall  <leis  of  the  Roman  senate.  He  was  governor  of  Gaul,  anri  the  coui 
.n.u  luicicomife  ="">='•  <-  J  manding-general  of  the  Roman  arm.v  required  to  keep  the  province 
paper  has,  according  to  the  English  Mechanic  and  World  O)  subjugated.  His  campaign  had  been  a  brilliant  success,  and  in  Its 
„.  ,  -ij  j'Tj-  •-  »i,„  f«  ~  „f  «  j»~„  lirogress  he  neared  the  biundar.v  of  Italy,  where  the  desire  to  return 
Science,  been  introduced  in  India,  in  the  form  of  a  damp-  [^  gome  became  ton  strong  to  he  resisted.  To  return  he  had  to  cross 
proof  wall  covering  made  from  copper.  The  material  varies  J'""  Rubicon,  a  small  river  separating  jncient  Gaul  from  Italy,  and  this 
^  =  «-■-  l,p  (.Quld  lint  do  as  commander  nt  the  army  without  committing  tiea- 
in  thickness  from  0.0012  to  0.006  inch.  Apart  from  its  wear-  s.m.  inn  personal  desire  overcame  his  patriotic  scruples.  Csesar's  en- 
ir,<r  nmlities  fhi«  wall  cnvprinp-  i<!  in=!pct  nrnnf  a-s  wpll  a«  li;ui.-.>  into  Italy  at  the  head  of  his  victorious  army  caused  the  down- 
ing   qualities    this    wall    covering    is    insect-prooi,    as    wen    as  f,,,,    „f   i.^mpey   and   the   Roman    reiniblic,   and   the  rise   of  the   empire. 

damp-proof,    which    makes    it    particularlv    desirable    in    India  of  which  he  was  the  first  emperor.      Hence,   "crossing  the  Rubicon"  is 

a  saving  applied  to  any    move   that   may   have   important   consequences 

during  the  rainy  season.  to  tlie  one  malting  it. 
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THE  WINDSOR  MACHINE  CO.-EXAMPLBS  OP 
ITS  SHOP  PRACTICE. 
As  evi'i-yoiio  laiiiiliar  with  the  niacliiiie  tool  hUBliiesB  knows, 
there  is  a  n-niiiiUiible  trio  of  niiuliiiip  shops  hiilileii  in  the 
narrow  valleys  of  the  out-oftheway  State  of  Vermont.  All 
three  of  these  shops  (which  are  within  a  few  niiles  of  eaeh 
other,  two  at  Springfleld  and  the  other  at  Windsor)  ari' 
remarkable  for  the  originality  of  their  methods  and  their 
products,  and  thus  give  evidence  of  originality  in  the  men 
behind  them,  as  well.  The  writer  had  the  good  fortune,  on 
his  last  visit  to  that  locality,  to  enjoy  there  a  period  of  crisp. 


trinity.  This  Is  prolmhiy  due  to  the  fact  that,  while  in  point 
of  years  It  Is  the  oldest  of  the  three.  It  has  only  of  late  years 
been  rejuvenated  to  the  extent  of  becoming  an  active  factor 
In  tlie  machine  tool  traile.  The  following  pages,  therefore, 
devoted  to  a  brief  description  of  selected  operations  taken 
from  the  work  of  their  plant,  treat  of  material  hitherto  un- 
published. 

The  Town  and  the  Shop. 

Windsor  is  situated  on  the  Connecticut  River,  about  140 
miles  from  Boston,  and  2C0  miles  from  New  York,  with  the 
latter  of  which  cities  It  has  through  train  service  In  the  sum- 
mer.    It  lies  in  a  region   which   Is  one  of  the  beauty  spots 


Fig.  1.    The  Home  of  the  Gridley  Turret  Lathe;   the  Town  of  Windsor,  the  Connecticut  River,  and  Mount  Ascutney. 


Figs.  2  and  3.     Shops  of  the  Windsor  Machine  Co.    Thi 

sunny  autumn  weather,  and  it  left  the  inevitable  impression 
on  his  mind  that  the  brislc  Vermont  air,  and  the  free- 
dom from  the  countless  distractions  of  the  city,  must  have 
a  tonic  and  clarifying  effect  on  the  minds  of  these  resident 
mechanical  geniuses. 

All  speculation  aside,  however,  the  methods  and  products 
of  the  three  shops  mentioned  will  repay  the  careful  study  of 
anyone  concerned  with  the  building  or  using  of  machine  tools. 
Much  has  been  written  about  the  work  of  two  of  these  firms — 
the  Jones  &  Lamson  Machine  Co.,  and  the  Fellows  Gear 
Shaper  Co.,  of  Springfield,  Vt.  Less  has  been  said,  however, 
about  the  Windsor   Machine   Co.,   the   third   member   of   this 


a  Plant,  like  Topsy.  was  not  born,  but  '-Just  growed." 

of  the  globe,  and  the  chosen  home  of  celebrated  artists  and 
writers.  The  salient  features  of  the  region,  as  may  be  seen 
from  the  view  of  the  town  shown  above,  are  the  winding 
Connecticut  River,  with  its  fertile,  tree-shaded  valley,  and 
"blue  Ascutney  looking  down"  over  its  foot-hills  from  the 
westward.  The  roomy,  old-fashioned  mansions  and  story-and- 
a-half  cottages  of  the  town  are  fairly  hidden  in  the  great  elms 
for  which  this  valley  is  famous,  and  would  make  little  show- 
ing in  the  picture,  had  it  not  been  taken  in  the  spring  before 
the  trees  leaved  out. 

The  shop  gives  plain  evidence  of  having  grown  by  gradual 
accretion  from  almost   infinitesimal  beginnings.     It  stretches 
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along  the  bniik  of  Mill  Brook,  which  comes  tumbling  down 
through  the  town  from  the  hills  in  the  rear  (the  reader 
must  not  judge  of  the  •'tumbling"  from  the  picture,  wliich 
was  taken  in  a  dry  time),  parting  with  its  energy,  as  it  goes, 
to  the  succession  of  water  wheels  with  which  the  thrifty 
inhabitants  have  checked  the  precipitancy  of  its  course.  One 
of  these  turbines  helps  to  drive  the  line  shafting  of  the  Wind- 
sor Machine  Co.,  in  times  of  normal  rainfall.  For  the  past 
few  months,  however,  the  work  has  fallen  entirely  on  the 
Brown  engine  and  the  Sturtevant  engine-dynamo  set,  which 
are  needed  even  under  normal  conditions  to  help  out  the 
water  power. 

The  Product  of  the  Windsor  Machine  Co. 

The  Windsor  Machine  Co.  makes  the  Gridley  automatic 
turret  lathes  or  screw  machines.  The  single  spindle  form  of 
this  machine  lias  been  on  the  market  for  some  years,  and  may 
be  seen  at  work  in  almost  any  part  of  the  screw-machine-using 
world.  The  four-spindle  automatic  design  belongs  to  a  more 
recent  period,  and  was  described  for  the  first  time  in  the 
department  of  "New  Machinery  and  Tools"  in  the  February, 
1908,  Issue  of  MAcniNEBT,  where  the  Ingenious  and  original 
features  of  its  construction  were  explained  in  detail  and 
illustrated  in  a  number  of  engravings.  It  will  be  remem- 
bered that  the  salient  feature  of  the  design  of  that  machine 
was  the  construction  of  the  spindle  head,  shown  In  Fig.  4. 
This  has  a  bearing  in  the  one-piece  frame  o£  the  machine  on 
the  outside  diameter  of  the  spindle  flanges,  and  on  the  journal 
formed   on   its    shank,   thus   holding   it   firmly   in    alignment. 


Lathe  Operations  on  the  Spindle  Head. 
The  first  machine  operation  on  the  cast-iron  spindle  head, 
is  that  of  boring  and  reaming  the  central  hole.  This  is  done 
in  the  lathe  shown  in  Fig.  .'j.  The  operator  of  the  lathe  took 
the  greatest  pleasure  imaginable  in  explaining  each  step  of 
this  operation  to  the  writer.     He  hustled  around  and  brought 


Pig.  5. 


Eorlnff  and  Reaming:  the  Central  BuBhlnff  Hole  In  tbe 
Spindle  Head. 


INDEX  BLOCK 


Fig.  4 


Sketch  showing  the  Spindle  Head  and  the  Indexing  and  Locking  Mechanism. 


Still  more  important  than  this  item,  in  the  vital  task  of  pre- 
serving the  alignment  of  the  four  spindles,  is  the  mounting 
of  the  four-sided  tool-holder  on  the  solid  shank  of  this  revolv- 
ing head,  thus  preserving  the  proper  relations  of  the  tools 
and  the  spindles  even  in  the  scarcely  possible  case  of  serious 
wear  of  the  head  in  the  frame.  This  feature,  together  with 
the  locking  of  the  head  and  the  guiding  of  the  sliding  tool- 
holder,  at  radial  distances  considerably  greater  than  the 
radius  of  the  circle  in  which  the  spindles  revolve,  gives  a  con- 
struction it  is  difficult  to  criticise,  off  hand. 

In  this,  as  in  any  other  multiple  spindle  screw  machine, 
the  important  point  in  the  building  of  the  machine,  so  far 
as  accuracy  is  concerned,  is  the  location  of  the  spindle  holes 
and  of  the  Indexing  blocks  in  the  revolving  head.  In  a  single 
spindle  machine,  if  the  index  ring  of  the  turret  is  not  exactly 
divided,  the  machine  may  still  be  made  to  do  its  work  ac- 
curately, as  the  holes  in  the  turret  may  still  be  bored  to  line 
exactly  with  the  spindle  in  each  position.  In  a  multiple  spin- 
dle machine,  however,  if  the  spindle  head  is  not  exactly  di- 
vided, there  is  no  possibility  of  accurate  work.  The  tool- 
holder  may  be  machined  to  line  up  with  the  spindle  in  one 
position,  but  when  the  head  is  indexed  to  the  next  position, 
this  coincidence  is  lost  beyond  recovery.  On  account  of  this 
necessity  for  extreme  accuracy,  the  machining  of  the  spindle 
head  will  be  described  from  start  to  finish,  in  the  following 
paragraphs,  being  chosen  as  a  representative  piece  of  work, 
and  one  capable  of  testing  the  mettle  of  the  most  skilled  me- 
chanic. 


out  one  special  tool  after  another,  pausing  after  the  explana- 
tion of  each  step  only  long  enough  to  get  a  fresh  breath,  and, 
with  a  prefatory  "now  then,"  start  off  on  the  next  lap.  His 
enthusiasm  is  by  no  means  unmatched  among  the  machinists 
of  these  country  towns,  and  is  in  marked  and  refreshing  con- 
trast with  the  time-serving  spirit  found  among  the  workmen 
In  large  industrial  centers.  But 
perhaps  these  more  sophisticated, 
city-trained  workmen  are  not  en- 
tirely to  blame  for  their  unsatis- 
factory attitude. 

The  lathe  carried  a  four  jaw,  in- 
dependent chuck  B,  with  a  central 
bushing  for  supporting  a  boring- 
bar,  as  will  be  described  later.  The 
large  end  of  the  casting  A  is 
grasped  and  centered  in  this 
chuck,  and  the  shank  is  rapped 
until  it  runs  very  nearly  true. 
Then  the  revolving  steady  rest  or 
"cat  head"  C,  is  pushed  on  over 
the  shank,  and  the  eight  screws  of 
the  revolving  bushing  are  set  down 
gently  en  the  work,  after  which  a 
light  chip  is  taken  with  an  ordi- 
nary turning  tool  for  an  inch  or 
so  from  the  end  of  the  shank.  Then  the  screws  in  bushing 
C  are  released,  and  a  test  indicator  is  applied  to  the  turned 
portion.  If,  as  is  almost  invariably  the  case,  the  work  runs 
out  a  trifle,  the  shank  is  rapped  until  the  indicator  shows  a 
true  running  surface.  Then  the  bushing  screws  are  set  down 
again,  and  the  indicator  is  applied  for  a  second  time  to  see 
that  the  surface  still  runs  true.  All  this  is  simply  to 
make  sure  that  the  work  is  supported  in  an  unstrained  con- 
dition. 


Pig.  6.    Boring-bars,  Reamers,  etc.,  used  in  the  Operation  shown  in  Fig.  6. 

To  the  wings  of  the  carriage  is  bolted  the  heavy  boring  tool 
support  D.  In  the  first  boring  operation,  this  carries  the 
short,  stiff  boring  tool  E  (see  Figs.  5  and  6).  As  may  be 
seen  in  Fig.  4,  the  bore  of  the  head  is  cored  out  to  form  an 
unfinished  recess  for  the  greater  part  of  its  length,  leaving 
finished  seats  at  either  end  for  the  "Lumen"  bushings  which 
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support  the  driving  shaft.  It  is  the  work  of  this  Btlff  boring 
tool  A'  to  rough  bore  the  outer  bushing  seat  at  the  shank  end. 

In  the  next  operation,  boring-bar  >'  (see  Klg.  6)  Is  used. 
This  has  a  pilot  shank  which  fits  in  the  hardened  bushing  in 
the  chuck,  and  it  carries  two  cutters — one  for  finish  boring 
the  outer  or  shank  end  of  the  hole,  and  the  other  for  simul- 
taneously rough  boring  the  inner  seat.  The  next  bar  O  flniah 
bores  the  Inner  seat,  being  steadied  by  the  pilot  which  bears 
in  the  bushing  in  the  chuck,  as  before. 

The  next  operation  is  rough  reaming.  For  the  outer  end, 
the  shank  of  long  reamer  H  is  grasped  at  a  point  near  tlie 
business  end  in  the  support  D.  For  this  purpose,  bushing  J  is 
inserted  in  the  support,  along  with  half  bushing  K,  down 
onto  which  the  reduced  stem  of  the  reamer  is  held  and  seated 
by  the  set-screw.  For  rough  reaming  the  further  end,  the 
half  bushing  Is  withdrawn,  and  the  reamer  is  pulled  out  to 
its  full  length,  so  that  its  regular  shank,  seated  in  bushing 
J,  is  held  in  support  D.  At  the  conclusion  of  this  operation, 
the  work  is  removed  from  the  machine,  and  the  holes  are 
finish  reamed  from  either  end  by  hand. 

The  head  is  now  ready  for  the  turning  operations.  Hard- 
ened plugs,  ground  so  as  to  be  very  nearly  absolutely  true 
with  their  centers,  are  driven  into  the  reamed  holes  from 
either  end.    The  plug  at  the  shank  end  has  a  notch  cut  in  it 


Pig.  7,     Roughing  Out  the  Spindle  Holes  in  the  Radial  Drill  by 
Drilling  and  Counterborlng. 

which  furnishes  a  seat  for  a  bar,  which,  when  hammered  on 
the  other  end,  serve?  to  remove  the  plug.  The  plug  at  the 
head  end  is  knocked  out,  in  the  obvious  way.  with  a  bar 
passing  through  the  bore.  Mounted  on  the  centers  in  these 
plugs,  the  exterior  of  the  head  is  finished  all  over  in  the 
lathe  to  accurate  dimension,  except  on  the  outside  diameters 
of  the  shank  and  of  the  two  flanges.  These  are  left  large,  to 
be  finished  by  grinding.  The  threading  at  the  end  of  the 
shank  is  also  done  at  this  time. 

Boring  the  Spindle  Holes. 
The  next,  and  the  crucial  operation,  is  the  boring  of  the 
holes  in  the  head  for  the  spindle  bushings.  These  holes  are 
first  rough  bored  under  the  radial  drill.  This  operation  is 
shown  in  Fig.  7.  A  jig  is  used  which  consists  of  two  plates, 
L  and  M,  the  first  fitting  around  the  shank  of  the  head,  and 
dropped  down  over  it  to  rest  on  the  top  of  the  upper  flange,  as 
shown,  while  the  lower  plate  M  is  slotted  through  to  the 
center  to  permit  being  slipped  sidewise  into  position.  Plate 
M  is  provided  with  a  lip  all  around,  which  fits  dow-n  over  the 
periphery  of  the  lower  flange,  and  thus  centers  itself.  It  is 
clamped  in  position  by  two  studs  N  with  cross  pin  handles, 
which  are  screwed  up  against  the  bottom  of  the  upper  flange. 
A  tongue  0,  screwed  to  M,  enters  a  groove  in  L.  and  thus 
lines  up  the  two  members. 


In  this  operation  the  long  drill  shown  In  place  is  flrBt  run 
down  through  the  bushing  in  L  and  on  through  the  upper 
llange,  down  into  the  bushing  in  M,  and  bo  through  the  lower 
Mange,  for  each  of  the  four  holes.  Then  plates  L  and  it  are 
removed,  and  the  drill  la  replaced  with  counterbore  P,  which 
clears  the  holes  out  to  within  1/16  Inch  of  their  finished 
diameter. 

After  this,  the  beads  are  taken  to  the  grinding  machine, 
and  finished  very  accurately  on  the  outside  diameters  of  the 


Fig.  8.    Finish  Boring  the  Spindle  Holes  in  an  Accurate  Indexing  Jig. 

flanges  and  the  shank,  to  insure  accurate  fitting  in  the  subse- 
quent jigs  and  in  the  final  resting  place  in  the  frame  of  the 
machine.  The  reason  for  rough  boring  the  holes  before  grind- 
ing is  to  prevent  the  possibility  of  bulging  out,  by  the  boring, 
the  thin  wall  of  metal  between  the  holes  and  the  finished 
edge  of  the  flange. 

After  the  grinding,  the  holes  are  accurately  bored  by  the 
method  shown  in  Fig.  8.  The  jig  shown,  mounted  on  the 
table  of  a  Beaman  &  Smith  boring  machine,  is  provided  with 
accurately  sized  journals  at  Q  and  Q,  into  which  the  shank 
of  the  head  is  slipped,  bushing  holder  R  being  swung  back 
out  of  the  way  for  the  purpose.  On  the  inner  flange  of  the 
head  is  clamped  the  dog  S,  in  whose  tail  is  seated  at  T  a 
closely  fitted,  floating  plunger,  whose  opposite  sides  are  milled 
off  flat  on  the  projecting  end.  On  the  face  of  the  jig  are 
located  four  blocks,  three  of  which  are  seen  at  U,  V.  and  V, 
and  four  set-screws  V.  The  flatted  end  of  plunger  T  is  pushed 
in  between  each  of  blocks  U  and  set-screws  Y,  in  turn,  and  is 
clamped  against  the  former  by  the  latter.  This  is  the  means 
provided  for  indexing  the  work  accurately  to  four  positions. 

Although  the  jig  has  bushings  on  both  sides  of  the  center 
line  for  boring-bars,  as  shown,  only  those  on  the  front  are 
used,  the  rough  boring  being  done  under  the  radial  drill,  as 
described.  The  boring  bar  is  driven  from  the  spindle  of  the 
machine  through  a  universal  joint,  the  bushings  in  7?  and  Q 


Fig.  9.    Setting  the  Mill  for  Cut!  •  '^  for  the  Indexing  Blocks, 

using  a  Qage  lastuned  to  the  Fixture. 

being  depended  on  entirely  to  control  the  alignment.  Holder 
R,  which  swings  back  to  permit  changing  the  work,  is  lo- 
cated In  its  working  position  by  an  accurately-fitted  dowel 
pin  and  suitable  bolts. 

Of  course,  the  efficacy  of  the  jig  depends  on  the  accuracy 
of  the  indexing,  and  this  depends  on  the  spacing  of  blocks  U. 
In  making  the  jig.  these  were  first  located  by  measurement 
as   nearly   right  as  possible,   and   then  their  faces   were   ma- 
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chined,  and  flnall.v  scraped  to  the  proper  dimension.  Tliis 
final  fitting  was  done  by  actually  boring  a  piece  of  worli  in 
the  jig.  and  calipering  the  distance  from  one  hole  to  the 
next,  all  around,  until  the  scraping  of  the  block  brought  the 
indexing  to  the  required  degree  of  accuracy. 

Milliner  the  Slots  for  the  Indexing:  Blocks. 
The  position  of  the  spindles  being  thus  located  by  the  oper- 
ation just  described,  it  is  next  necessary  to  locate  the  in- 
dexing blocks  for  the  spindle  hushing  holes.  These  blocks,  as 
may  be  seen  in  Fig.  4,  are  fitted  in  slots  milled  in 
the   periphery  of  the   inner  flange  of  the    head.     They   are 


Fig.  10.    Testjng  the  Accuracy  of  the  Slots  in  the  Indexing  Blocks,  using 
a  Test  Block  fastened  to  the  Fixture. 

hardened  and  ground  all  over,  and  are  provided  with  a  milled 
groove  having  one  straight  and  one  taper  face,  fitting  cor- 
responding surfaces  on  the  locking  bolt.  The  straight  face 
is  the  locating  surface,  the  taper  merely  furnishing  the  means 
for  forcing  the  straight  face  against  the  bolt.  In  making 
the  blocks,  the  width  and  the  straight  side  of  the  slot  are  care- 
fully sized;  this  insures  accurate  indexing  it  the  slots  in  the 
head  are  a  good  fit  for  the  block,  and  if  they  are  properly 
located  with  reference  to  the  spindles.  These  requirements 
are  attended  to  in  the  operation  illustrated  in  Figs.  9  and  10. 
On  the  table  of  the  milling  machine  is  clamped  a  fixture  W, 
having  a  hole  bored  through  it  to  accurately  fit  the  ground 
shank  of  the  work.  At  X  is  a  plunger  of  the  proper  diameter 
and  properly  located,  to  closely  fit  the  spindle  bushing  holes 
bored  in  the  head.  In  a  groove  milled  in  the  top  of  the  fix- 
ture is  located,  by  a  closely  fitting  tongue,  the  setting  gage  Y. 
This  gage  has  a  groove  of  the  exact  depth  desired  for  the 
groove  in  the  work,  but  is  wider  on  each  side  of  the  cutter 
by  an  amount  equal  to  the  thickness  of  the  hardened  "feeler" 
Z  shown  lying  on  the  table.    Two  cuts  are  taken  through  the 


Fig.  11.    Drilling  the  Screw  Holes  for  Holding  the  Indexing  Blocks 
and  the  Fining  Pieces. 

slots,  the  first  with  a  cutter  a  few  thousandths  narrower  than 
the  required  width  and  the  second  with  a  cutter  of  a  thick- 
ness to  exactly  finish  the  slot  to  dimensions.  The  cutters 
are  set  for  depth  by  raising  the  table  until  the  revolving  teeth 
just  barely  bite  a  tissue  paper  strip  laid  on  the  bottom  of 
the  groove  in  Y.  The  centering  of  the  cutter  Is  effected  by 
the  use  of  feeler  Z.  which  must  lie  with  equal  freedom  on 
each  side,  between  the  teeth  of  the  roughing  mill  and  the 
side  of  the  slot  in  Y,  and  must  just  fit  on  each  side,  in  the 


same  position,  for  the  finishing  mill.  The  work  is  held  in 
place  by  locating  plunger  A',  and  by  a  nut  screwed  into  the 
threaded  shank  of  the  work,  which  brings  the  Mange  up 
against  the  face  of  the  fixture. 

After  each  groove  is  cut  through  with  the  finishing  mill. 
it  is  tested  as  shown  in  Fig.  10.  The  setting  gage  Y  of  the 
preceding  illustration  is  replaced  with  a  testing  gage  B.  which 
fits  in  the  same  groove  in  the  top  of  fixture  W.  It  is  pro- 
vided with  a  projecting  block,  which  enters  the  finished  slot, 
and  is  of  such  width  that  the  feeler  Z  (the  same  as  shown  in 
Fig.  !) )  should  just  fit  on  each  side  between  the  block  and 
the  sides  of  the  milled  groove.  The  advantage  of  using  the 
feeler  instead  of  having  block  B  fill  the  slot,  is  obvious.  .Block 
B,  under  the  former  conditions,  might  be  pushed  along  its 
groove  until  it  entered  the  slot  in  the  work,  but  If  it  met  with 
a  slight  resistance  so  that  it  had  to  be  jammed  in,  it  might 
be  quite  difficult  to  tell  on  which  side  the  interference  oc- 
curred. With  the  feeler,  this  difficulty  disappears. 
Final  Drilling-  Operations. 

The  head  has  next  to  be  drilled  for  the  screws  and  dowels 
which  hold  the  indexing  blocks  in  the  slots.  For  this  opera- 
tion, as  shown  in  Fig.  11,  a  plug  D  is  driven  into  the  flanged 
end  of  the  work,  which  is  laid  in  half  round  bearings  in  thp 
fixture  C,  resting  on  this  plug  and  en  the  ground  shank.     In 
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Drilling  the  Dowel  and  Screw  Holes  for  the  Rotating  Lugs. 

the  base  of  the  fixture  a  block  E  is  mounted,  which  slides  into 
that  one  of  the  index  slots  which  happens  to  be  lowermost  at 
the  time;  this  locates  the  work.  Latch  F  is  swung  around 
against  the  face  of  the  flange  and  keeps  the  piece  from  shift- 
ing endwise.  ^ 

All  of  the  fixture,  as  so  far  described,  is  used  simply  for 
holding  the  work,  and  presenting  it  properly  to  the  drill. 
The  jig  proper  is  seen  at  G.  As  shown,  it  consists  of  a  hard- 
ened block  which  fits  closely  into  the  slot  in  the  work,  and 
is  clamped  there  by  the  strap  and  thumbscrew  shown.  The 
holes  in  this  block  guide  the  drill  in  locating  the  holes  in 
the  work.  Besides  the  screw  for  the  index  block,  a  screw 
hole  for  the  filling  piece  shown  in  Fig.  4  is  provided  for. 

The  final  operation  is  that  of  drilling  holes  for  the  screws 
and  dowels  which  hold  the  rotating  strips  seen  in  Fig.  4. 
As  shown  in  the  engraving,  the  head  is  indexed  peri- 
odically by  a  roller  on  the  end  of-  a  revolving  indexing 
arm,  which  enters  the  space  between  two  rotating  strips  at 
each  revolution,  and  thus  rotates  the  head  after  the  manner 
of  the  well-known  Geneva   stop  motion. 

The  arrangement  for  drilling  the  holes  for  these  rotating 
strips  is  shown  in  Fig.  12.  The  shank  of  the  head  is  set 
into  the  flanged  base  H,  and  is  supported  under  the  drilling 
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by  tlu'  jackscrew  arrangement  seen  at  J.  The  jig  proper  is 
shown  separately  in  Fig.  Ki.  It  consists  of  a  plate  A',  carry- 
ing  hardened  bnsliings  for  the  various  lioles  to  be  drilled, 
and  located  by  two  plugs  L  and  M,  the  first  of  which  enters 
the  central  hole,  while  the  other  sets  into  one  of  the  spindle 
holes.  This  plug  M  is  provided  with  a  pair  of  oppositely  dis- 
posed ladial  plungers,  one  of  which  is  seen  at  O.  These  are 
normally  kept  pressed  in  by  a  semicircular  spring  snapped 
Into  the  groove  shown  around  the  plug,  but  they  may  be 
forced  cut  by  a  cone  which  presses  against  their  inner  ends, 
and  is  operated  by  the  knurled  knob  P  (see  Fig.  12).  When 
the  jig  has  been  set  with  plug  L  in  the  central  hole  and  ^1/  in 
one  of  the  spindle  holes,  and  with  plungers  0  pressed  against 
the  sides  of  the  hole  by  the  screwing  up  of  nut  P,  the  work 
is  ready,  as  shown  in  Fig.  12.  for  the  drilling. 

While  the  strips  are  located  on  the  inner  face  of  the  flanges, 
the  drilling  has,  perforce,  to  be  done  from  the  outer  side. 
This  means  that  the  holes  must  be  put  through  very  straight 
indeed.  To  accomplish  this,  the  work  is  first  spotted  by  a 
drill  the  full  diameter  of  the  bushing,  and  then  a  small  drill 
is  put  clear  through,  followed  by  two  successively  larger  ones, 
until  finally  the  hole  is  cleaned  out  by  a  bit  of  the  full  diam- 
eter required.  This  gives  holes  so  straight  that  the  dowels 
fit  accurately   into  the  jig  drilled  holes  in   the  strips  of   the 
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Flgr.  13.    Bushlngr  Plate  for  the  Drtlllner  Operation  shown  in  Fler.  12. 

■opposite  side.  This  operation  completes  the  machining  of 
this  most  important  member  of  the  Gridley  four-spindle  au- 
tomatic screw  machine. 

While  the  photographs  from  which  the  accompanying  half- 
tones were  made  were  not,  in  themselves,  as  may  easily  be 
seen,  examples  of  the  highest  order  of  photographic  art,  the 
taking  of  them  was  no  mean  achievement.  As  was  intimated 
in  the  beginning,  the  business  of  the  Windsor  Machine  Co. 
has  grown  so  gradually  from  such  small  beginnings,  that  the 
arrangement  of  the  buildings  leaves  much  to  be  desired.  As 
a  consequence,  the  place  is  crowded  with  machinery,  so  ar- 
ranged that  progress  through  the  plant  is  slow  and  painful 
for  a  stranger.  The  difficulties  of  taking  pliotographs  may 
be  imagined  when  it  is  stated  that  Figs.  9  and  10  were  taken 
with  the  camera  out  in  the  yard,  and  pointed  in  through  an 
open  window.  In  other  cases  the  camera  tripod  was  pre- 
cariously perched  on  planer  tables  or  piles  of  castings,  and 
at  times  it  would  have  been  convenient  could  the  acrobatic 
local  photographer  have  hung  by  his  toes  from  the  line  shaft- 
ing, like  a  bat. 

It  is  probable  that   if  Mr.  is  elected   president  and 

business  picks  up.  this  firm  will  build  new  shops  down  by  the 
railroad  track,  befoi'e  many  months.  If  these  shops  are  built, 
and  If  as  much  ingenuity  goes  into  their  construction  and 
operation,  as  into  the  doing  of  work  in  their  present  confined 
quarters,  they  will  be  well  worth  visiting  and  describing. 

R.  E.  F. 


UINAR  MOBIN  • 

DESIGN  OF  CLOSED  JIGS. 
In   the   sixth   and   seventh    installments   of   this   serli  b,   the 
subject  of  the  design  of  open  drill  jigs  has  been  dealt   with. 
In  the  present  installrnent  It  Is  proposed  to  outline  the  devel- 
opment of  the  design  of  closed  or  box  jigs. 

We  will  assume  that  the  holes  in  the  piece  of  work,  as 
shown  in  Fig.  83,  are  to  be  drilled.  Holes  A  are  drilled 
straight  through  the  work,  while  holes  B  and  C  are  so-called 
"blind  holes."  drilled  into  the  work  frcm  the  opposite  sides. 
As  these  holes  must  not  be  drilled  through.  It  is  evident  that 

the     work    must    be 

drilled       from      two 

sides,  and   the   guid- 
ing bushings  for  the 

two  blind  holes  must 

be    put    in    opposite 

sides  of  the  jig.  The 

simplest  form  of  jig  jtackineru^s-.i: 

for      this     work     is 

shown     in     Fig.     84. 

The  piece  of  work  D 

is     located     between 

the     two     plates     E, 

which   form   the   jig,  ^'*-  °^ 

and  which,  if  the  jig  be  small,  are  made  of  machine  steel  and 
case-hardened.  If  the  jig  is  large  these  plates  are  made  of  cast 
iron.  The  work  D  is  simply  located  by  the  outlines  of  the 
plates,  which  are  made  to  the  same  dimensions,  as  regards 
width,  as  the  work  itself.  The  plates  are  held  in  position  in 
relation  to  each  other  by  the  guiding  dowel  pins  F.  These 
pins  are  driven  into  the  lower  plate  and  have  a  sliding  fit  in 
the  upper  one."  In  some  cases,  blocks  or  lugs  on  one  plate 
would  be  used  to  fit  into  a  slot  in  the  other  plate  instead  of 
pins.  These  minor  changes,  of  course,  depend  upon  the  nature 
of  the  worlv,  the  principle  involved  being  that  some  means 
must  be  provided  to  prevent  the  two  plates  from  shifting  in 
relation  to  each  other  while  drilling.  The  whole  device  is 
finally  held  together  by  clamps  of  suitable  form.  The  holes  A 
may  be  drilled  from  either  side  of  the  jig,  as  they  pass  right 
through  the  work,  and  the  guides  for  the  drills  for  these 
holes  may,  therefore,  be  placed  in  either  plate.     Opposite  the 
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Fig.  84.     Simplest  Form  of  Closed  Jig  for  Drilling  Work  In  Fig.  83. 

bushings  in  either  plate  a  hole  is  drilled  in  the  other  plate 
for  clearance  for  the  drill  w-hen  passing  through,  and  for 
the  escape  of  the  chips. 

The  two  plates  should  be  marked  with  necessary  geneial 
information  regarding  the  tools  to  be  used,  the  position  of 
the  plates,  etc.,  to  prevent  mistakes  by  the  operator.  It  is 
also  an  advantage,  not  to  say  a  necessity,  to  use  some  kind 
ef  connection  between  the  plates  in  order  to  avoid  mistakes, 
such,  for  instance,  as  the  placing  of  the  upper  plate  in  a 
reversed  position,  the  wrong  pins  entering  into  the  dowel 
pin  holes.  This,  of  coui'se.  would  locate  the  holes  in  a  faulty 
position.  Besides,  if  the  upper  plate  be  entirely  loose  fiom 
the  lower,  it  may  drop  off  when  the  jig  is  stored,  and  get 
mixed  up  with  other  tools.  Some  means  of  holding  the  two 
parts  together,  even  when  not  in  use,  or  when  not  clamped 
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down  on  the  work,  should  thorefoie  be  provided.  Such  a 
means  Is  employed  In  Fig.  84,  where  the  screw  G  enters  into 
the  guidinp  dowel  pin  at  the  left,  and  holds  the  upper  plate 
in  place.  A  pin  //,  (Itting  into  an  elongated  slot  in  the  dowel 
pin  as  shown  at  llio  left,  could  also  be  used  instead  of  the 
screw.  The  design  shown  presents  the  very  simplest  form  of 
box  jig,  consisting,  as  it  does,  of  only  two  plates  for  holding 
the  necessarj'  guiding  arrangements,  and  two  pins  or  other 
means  for  locating  the  plates  In  relation  to  each  other. 
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Fig.  85.    Jig  in  Fig  84  Improved  by  adding  Locating  Pins. 

In  manufacturing  where  a  great  number  of  duplicate  parts 
•would  be  encountered,  a  jig  designed  in  the  simple  manner 
shown  In  Fig.  84  would,  however,  be  wholly  inadequate.  The 
simplest  form  of  a  jig  that  may  be  used  in  such  a  case 
would  be  one  where  some  kind  of  locating  means  are  em- 
ployed, as  indicated  in  Fig.  85,  where  three  pins  are  pro- 
vided, two  along  the  side  of  the  work  and  one  for  the  end 
of  the  work,  against  which  the  work  may  be  pushed  up, 
prior  to  the  clamping  together  of  the  two  jig  plates.  In  this 
figure  the  jig  bushings  are  not  shown  in  the  elevation  and 
end  view,  in  order  to  avoid  confusion  of  lines.  The  next  Im- 
provement to  which  this  jig  would  be  subject  would  be  the 
adding  of  walls  at  the  end  of  the  jig  and  the  screwing  to- 
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Fig.  86.    Furtlier  Improvements  in  Jig.  suiting  it  to  Manufacturing  Purposes. 

gether  of  the  upper  and  lower  plate,  the  result  being  a  jig 
as  shown  in  Fig.  86.  This  design  presents  a  more  advanced 
style  of  closed  jig,  and  one  of  a  type  which  could  be  recom- 
mended for  manufacturing  purposes.  While  the  same  funda- 
mental principles  are  still  in  evidence,  we  have  here  a  jig 
embodying  most  of  the  requirements  necessary  for  rapid 
work.  This  design  provides  for  integral  clamping  means 
within  the  jig  itself,  this  being  provided  in  this  case  by  the 
screws  J.  The  upper  plate  E  is  fastened  to  the  walls  of  the 
lower  plate  L  by  four  or  more  screws  M,  and  two  dowel 
pins  N.  The  cover  K  could  also  be  put  on,  as  shown  in  Fig.  87. 
by  making  the  two  parts  a  good  fit  at  0,  one  piece  being 
tongued  into  the  other.  This  gives  greater  rigidity  to  the 
jig.  In  this  jig,  also,  solid  locating  lugs  F  are  used  instead 
of  pins. 

Referring  again  to  Fig.  86,  by  having  a  swinging  arm  P 
with  a  set-screw  Q  provided,  the  work  can  be  taken  out  and 
can  be  inserted  from  the  side  of  the  jig,  which  will  save 
making  any  provisions  for  taking  off  or  putting  on  the  top 
cover  for  every  piece  being  drilled.     If  there  is  enough  clear- 


ance between  the  top  cover  and  the  piece  being  drilled,  the 
screw  Q  could,  of  course,  be  mounted  In  a  solid  lug,  but  it 
would  not  be  advantageous  to  have  so  large  a  space  between 
the  top  plate  and  the  work,  as  the  drill  would  have  to  extend' 
unguided  for  some  distance  before  it  would  reach  the  work. 
The  set-screws  0  and  U  hold  the  work  against  the  locating 
points,  and  the  set-screws  J  on  the  top  of  the  jig.  previously 
referred  to,  hold  the  work  down  on  the  finished  pad  R  on  the 
bottom  plate.  These  screws  also  take  the  thrust  when  the 
hole  C  is  drilled  from  the  bottom  side.  It  is  rather  imma- 
terial on  which  side  the  bushings  tor  guiding  the  drills  for 
the  two  holes  A  are  placed,  but' by  placing  them  in  the  cover 
rather  than  in  the  bottom  plate,  three  out  of  the  four  bush- 
ings will  be  located  in  the  top  part,  and  when  using  a  mul- 
tiple spindle  drill,  the  face  R  will  take  the  larger  thrust, 
which  is  better  than  to  place  the  thrust  on  the  binding 
screws  J.  In  the  designs  in  Figs.  8G  and  87  the  whole  top 
and  bottom  face  of  the  jig  must  be  finished,  or  a  strip  marked 
/  in  Fig.  88,  at  both  ends  of  the  top  and  bottom  surfaces, 
must  be  provided,  so  that  it  can  be  finished,  and  the  jig 
placed  on  parallels  D  as  illustrated. 

While  the  jig  itself,  developed  so  far,  possesses  most  of  the 
necessary    points    for    rapid    production    and    accurate   work. 
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Fig.  87.    Alternative  Design  of  Jig  shown  in  Fig.  86. 

the  use  of  parallels,  as  indicated  in  Fig.  88,  for  supporting 
the  jig  when  turned  over  so  that  the  screw  heads  of  the 
clamping  screws  point  downward,  is  rather  unhandy.  There- 
fore, by  adding  feet  to  the  jig,  as  shown  in  Fig.  89,  the 
handling  of  the  jig  will  be  a  great  deal  more  convenient. 
The  adding  of  the  protruding  handle  S  will  still  further  in- 
crease the  convenience  of  using  the  jig.  The  design  in  Fig. 
89  also  presents  an  improvement  over  that  in  Fig.  86  in  that 
besides  the  adding  of  feet  and  handle,  the  leaf  or  strap  B 
is  used  for  holding  screw  Q  instead  of  the  armP.  This  lat- 
ter is  more  apt  to  bend  if  not  very  heavy,  and  would  then 
bring  the  set-screw  in  an  angle  upwards,  which  would  have 
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Slachlncry^y.  X, 
Fig.  88.    Showing  use  of  Jig  in  Fig.  86  in  Combination  with  Two  ParaUels. 

a  tendency  to  tilt  the  work.  The  strap  can  be  more  safely 
relied  upon  to  clamp  the  work  squarely.  Two  set-screws  J 
are  shown  for  holding  the  work  in  place.  The  number  of 
these  set-screws,  of  course,  depends  entirely  upon  the  size 
of  the  work  and  the  size  of  the  holes  to  be  drilled.  Some- 
times one  set-screw  is  quite  sufficient,  which,  in  this  case, 
would  be  placed  in  the  center,  as  indicated  by  the  dotted 
lines  in  Fig.  86. 

The   type   of  jig  shown   in  Fig.   89   now   possesses   all    the 
features   generally   required   for   a    good   jig,   and   presents   a 
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type  which  is  largely  used  in  manufacturing  plants,  particu- 
larly for  fairly  heavy  work.  The  jig  shown  in  Fig.  90, 
however,  represents  another  type,  somewhat  diCferPiit  from 
the  Jig  in  Fig.  89.  The  jig  in  Fig.  89  is  composed  of  two 
large  separate  pieces,  which,  for  large  jigs,  means  two  sepa- 
rate castings,   involving  some  extra  expense  in  the  pattern- 
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Fljf.  80.    Jig  Improved  by  adding  Feet  Opposite  Paces  containing 
Drill  Bushings. 

shop  and  foundry.  The  reason  for  making  the  jig  in  two 
parts,  instead  of  casting  it  in  one,  is  because  it  makes  it 
more  convenient  when  machining  the  jig.  The  locating 
points,  however,  are  somewhat  hidden  from  view  when  the 
piece  is  inserted.  The  jig  shown  in  Fig.  90  consists  of  only 
one  casting  L,  provided  with  feet,  and  resembles  an  open 
drill  jig.  The  work  is  located  in  a  manner  similar  to  that 
already  described,  and  the  leaf  D,  wide  enough  to  take  in  all 
the  bushings  except  the  one  for  the  hole  that  must  be  drilled 


Fig.  90.    Alternative  Design  of  Jig  In  Fig.  89. 

from  the  opposite  side,  is  fitted  across  the  jig  and  given  a 
good  bearing  between  the  lugs  in  the  jig  wall.  It  swings 
around  the  pin  E.  and  is  held  down  by  the  eye-bolt  F  with 
a  nut  and  washer.  Sometimes  a  wing-nut  is  handier  than  a 
hexagon  nut.  Care  should  be  taken  that  the  feet  reach  be- 
low the  top  of  the  nut  and  screw.  The  set-screw  G  holds  the 
work  down,  and  takes  the  thrust  when  the  hole  from  the 
bottom  side  is  drilled.  The  three  holes  AA  and  B  are  drilled 
from  the  top  so  that  the  thrust  of  the  drilling  of  these  three 
holes  will  be  taken  by  the  bottom  of  the  jig  body  L.  If  one 
set-screw  G  is  not  suflBcient  for  holding  the  work  in  place, 
the  leaf  may  be  made  wider  so  as  to  accommodate  more  bind- 
ing screws. 

It  should  be  mentioned  here,  however,  that  it  is  an  objec- 
tionable feature  to  place  the  clamping  screws  in  the  bushing 
plate.  If  the  leaf  has  not  a  perfect  fit  in  its  seats  and  on 
the  swiveling  pin,  the  screws  will  tilt  the  leaf  one  way  or 
another,  and  thus  cause  the  bushings  to  stand  at  an  angle 
■with  the  work,  producing  faulty  results.  In  order  to  avoid 
this  objectionable  feature,  a  further  improvement  on  the  jig. 


Indicated  in  Fig.  91,  is  proposed.  In  the  jig  body,  the  locat- 
ing points  and  the  set-screws  which  bold  the  work  against 
the  locating  pins  are  placed  so  that  they  will  not  Interfere 
with  two  straps  G,  which  are  provided  with  elongated  slots, 
and  hold  the  work  securely  in  place,  also  sustaining  the 
thrust  from  the  cutting  tools.  These  straps  should  be  beav^ 
ily  designed.  In  order  to  be  able  to  take  the  thrust  of  the 
multiple  spindle  drill,  because  In  this  case  all  the  bushings 
except  the  one  for  hole  B  are  placed  in  the  bottom  of  the 
jig  body.  The  leaf  is  made  narrower  and  is  not  as  heavy  as 
the  one  shown  in  Fig.  90,  because  It  does  not.  In  this  case, 
take  any  thrust  when  drilling,  and  simply  serves  the  pur- 
pose of  holding  the  bushing  for  bole  B.  The  leaves  and  loose 
bushing  plates  for  jigs  of  this  kind  are  generally  made  of 
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Fig.  91.    Jig  where  Thrust  of  Drilling  Operation  is  taken  by  Clamps. 

machine  steel,  but  for  larger  sized  jigs  they  may  be  made  of 
cast  iron.  The  leaf  in  Fig.  91  is  simply  held  down  by  the 
thumb  screw  if  of  a  type  as  shown  in  Fig.  48  in  the  July 
installment   of   this   series. 

If  the  hole  B  should  be  near  to  one  wall  of  the  jig,  it  may 
not  be  necessary  to  have  a  leaf,  but  the  jig  casting  may  be 
made  with  a  projecting  lug  D.  as  shown  in  Fig.  92,  the  jig 
otherwise  being  of  the  same  type  as  the  one  illustrated  in 
Fig.  91.  The  projecting  part  D,  Fig.  92,  is  strengthened,  when 
necessary,  by  a  rib  E,  as  indicated.  Care  must  be  taken  that 
there  is  sufBcient  clearance  for  the  piece  to  be  inserted  and 
removed.    Once  in  a  while  it  happens,  even  with  fairly  good 
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Fig.  92.    Modification  of  Jig  in  Pig.  91.  which  practically  brings  it  into 
the  Class  of  Open  DriU  Jigs. 

jig  designers,  that  an  otherwise  well-designed  jig  with  good 
locating,  clamping,  and  guiding  arrangements,  is  rendered 
useless  for  the  simple  reason  that  there  is  not  enough  clear- 
ance to  allow  the  insertion  of  the  work.  The  jig  shown  in  Fig. 
92  resembles,  in  reality,  an  open  jig  more  than  a  closed  jig. 

Fig.  93  shows  the  same  jig  as  before,  but  with  the  addi- 
tional feature  of  permitting  a  hole  in  the  work  to  be  drilled 
from  the  end   and  side  as  indicated,  the  bushings  E  and   P 
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being  added  for  this  iJiiipose.  It  will  be  noticed  lluit  the 
busliings  in  this  case  extend  throuKh  the  jiR  wall  lor  some 
distance,  in  order  to  guide  the  drill  closely  to  the  work. 
Bosses  may  also  be  cast  on  the  jig  body,  as  indicated  by  the 
dotted  lines,  to  give  a  longer  bearing  for  the  bushings. 

Feet  or  lugs  are  cast  and  finished  on  the  sides  of  the  jig 
opposite  to  the  bushings,  so  that  the  jig  can  be  placed  con- 
veniently on  the  drill  press  table  for  drilling  in  any  direc- 
tion. It  will  be  noticed  that  when  drilling  the  holes  from 
the  bushings  JC  and  F,  the  thrust  is  taken  by  the  stationary 
locating  pins.  It  is  objectionable  to  use  set-screws  to  take 
the  thrust,  although  in  some  cases  it  is  necessary  to  do  so. 
When  designing  a  jig  of  this  type,  care  must  be  taken  that 
strapping  arrangements  and  locating  points  are  placed  so 
that  they,  in  no  way,  will  interfere  with  the  cutting  tools 
or  guiding  means.  In  this  case  the  strap  II  is  moved  over 
to  one  side  in  order  to  give  room  for  the  bushings  F  and  the 
set-screw  K.  Strap  G  should  then  be  moved  also,  because 
moving  the  two  straps  in  opposite  directions  still  gives  them 


Fig.  93.    Jig  for  DriUing  Holes  from  Two  Directions. 

a  balanced  clamping  action  on  the  work.  If  the  strap  G 
had  been  left  in  place,  with  the  strap  H  moved  sideways, 
there  would  have  been  some  tendency  to  tilt  the  work. 

Sometimes  one  hole  in  the  work  comes  at  an  agle  with 
the  faces  of  the  work.  In  such  a  case  the  jig  must  be  made 
along  the  lines  indicated  in  Fig.  94,  the  feet  on  the  sides 
opposite  to  where  the  drill  bushings  are  placed  being  planed 
so  that  their  faces  will  be  perpendicular  to  the  axis  through 
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with  the  difference  that  tln'  bushing  .1  is  placeil  at  the  re- 
(luircd  angle.  It  will  be  seen,  however,  that  as  the  other 
holes  drilled  from  the  same  side  must  be  drilled  perpendic- 
ular to  the  faces  of  the  work,  it  would  not  be  of  advantage 
to  plane  the  feet  so  that  the  hole  A  could  be  drilled  in  the 
manner    previously    shown    in    V'ig.    91.     Therefore   the    feet 


Pig.  94.    Jig  for  DriUing  Holes  at  an  Angle. 

the  hole  A.  This  will,  in  no  way,  interfere  with  the  drilling 
of  holes  which  are  perpendicular  to  the  faces  of  the  work, 
as  these  can  be  drilled  from  the  opposite  side  of  the  work, 
the  jig  then  resting  on  the  feet  B.  Should  it,  however,  be 
necessary  to  drill  one  hole  at  an  angle,  and  other  holes  per- 
pendicular to  the  face  of  the  work  from  the  same  side,  an 
arrangement  as  shown  In  Fig.  95  would  be  used.  The  jig 
here  is  made  in  the  same  manner  as  the  jig  shown  in  Fig.  93, 
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SlachtnerUiS.  i'. 
Fig.  95.    Jig  and  Stand  for  DrUllng  Holes  at  an  Angle. 

are  left  to  suit  the  perpendicular  holes,  and  the  separate 
base  bracket  B,  Fig.  95,  is  used  to  hold  the  jig  in  the  de- 
sired  inclined  position  when  the  hole  A  is  drilled. 

Stand  B  in  Fig.  95  Is  very  suitable  for  this  special  work. 
It  will  be  noticed  that  it  is  made  up  as  light  as  possible,  it 
being  cored  at  the  center,  so  as  to  remove  superfluous  metal. 
These  stands  are  sometimes  provided  with  a  clamping  device 
for  holding  the  jig  to  the  stand.  Special  stands  are  not  only 
used  for  drilling  holes  at  angles  with  the  remaining  holes 
to  be  drilled,  but  sometimes  special  stands  are  made  to  suit 


Jlacbiiicri/fy,  Y, 
Fig.  96.    Device  for  Turning  over  and  Handling  Heavy  Jigs. 

the  jig  in  cases  where  it  would  be  inconvenient  to  provide 
the  jig  with  feet,  finished  bosses  or  lugs,  for  resting  directly 
on   the  drill   press  table. 

When  a  jig  of  large  dimensions  is  to  be  turned  over,  either 
for  the  insertion  or  removal  of  the  work,  or  for  drilling  holes 
from  opposite  sides,  a  helper  will  have  to  be  called  upon 
to  assist  the  operator.  The  disadvantage  of  this  is  readily 
seen.  In  cases  where  the  use  of  a  crane  or  hoist  can  be 
obtained,  it  is  very  satisfactory  to  have  a  special  device 
attached  to  the  jig  for  turning  it  over.  Fig.  96  shows  such 
an  arrangement.  In  this  engraving.  A  represents  the  jig 
w-hich  is  to  be  turned  over.  The  two  studs  B  are  driven  into 
the  jig  in  convenient  places,  as  near  as  possible  in  line  with 
a  gravity  axis.  These  studs  then  rest  in  the  yoke  C,  which 
is  lifted  by  the  crane  hook  placed  at  D.  The  jig,  when  lifted 
off  the  table,  can  then  easily  be  swung  around.  The  yoke  Is 
made  simply  out  of  round  machine  steel. 

Comparing  what  has  been  said  above  with  the  outline  of 
the  development  of  open  jigs  in  the  September  issue  of 
Machixert.  it  w'ill  be  seen  that  the  principles  involved  are 
exactly  the  same,  and  that  the  development  of  jigs  for  various 
purposes  is  simply  the  application  of  these  principles,  with 
an  appropriate  amount  of  common  sense,  to  the  work  in  hand. 
The  previous  statements  may  be  considered  the  A,  B,  C  of 
jig  making,  and  contain,  of  necessity,  only  the  main  prin- 
ciples on  which  the  jig  design  is  based. 


November,  1908. 


MACHINERY. 


18a 


HERBERT  AUTOMATIC  TURRET  LATHE  WITH 
SELF-SELECTING  FEEDS. 

On  page  7  of  the  engineering  edition  of  the  September 
issue  of  M.iciuNKUY  was  described,  among  otlier  macliine 
tools  exlilbited  at  tlie  Franco-Britisli  ICxliibition,  an  automatic 
turret  latlie  buill  l).v  Alfred  Herbert,  Ltd..  of  Coventry,  Eng- 
land. As  described,  tlie  machine  is  intended  for  working  on 
individual  castings  or  forgings,  or  on  blanks  previously 
cut  off.  The  work  is  chucked  by  hand,  but  all  the  operations 
performed  on  It  are  automatic,  including  the  stopping  of  the 
machine  at  the  completion  of  Its  cycle  of  operations.  The 
head  is  gear-driven,  and  is  provided  with  two  sets  of  tight 
and  loose  pulleys,  giving  two  speeds  forward,  or  a  forward 
and  reverse  motion,  either  of  which  may  be  shifted  automat- 
ically, according  to  the  requirements  of  the  work.  The  ma- 
chine in   its  general  construction  closely  resembles  the  auto- 


An  Automatic  Turret  Latbe  for  Cestings.  Forgings.  and  Cut  Stock,  in  -wbich  Feeds  may  be 
varied  for  any  Operation  without  Changing  the  Cams. 


matic  screw  machine  built  by  the  same  tinn.  the  modifications 
being.  In  general,  only  such  as  are  required  to  fit  it  for  finish- 
ing separate  pieces  as  described,  instead  of  making  them 
complete  from  the  bar. 

One  of  the  most  interesting  features  of  the  machine  was 
not  specifically  mentioned  in  the  description.  This  is  the 
self-selecting  feed  mechanism,  by  means  of  which  the  rate  of 
feed  of  the  various  tools  in  the  turret  may  be  varied  inde- 
pendently of  each  other  without  changing  the  cams.  The 
mechanism  for  this  is  most  plainly  seen  in  the  rear  view  of 
the  machine,  shown  herewith.  In  principle,  the  mechanism 
of  the  machine  itself  is  identical  with  that  of  the  original 
Spencer  automatic  screw  machine.  The  feeding  and  control- 
ling movements,  such  as  the  moving  of  the  turret  and  cross- 
slides,  the  feeding  of  the  stock,  opening  and  closing  of  the 
chuck,  reversing  of  the  spindle,  etc.,  are  effected  by  cams 
and  dogs  carried  on  a  long  cam  shaft,  extending  the  length 
of  the  machine,  beneath  the  bed.  This  is  shown  in  the  en- 
graving. As  in  the  original  Spencer  machine,  this  cam  shaft 
may  be  given  a  rapid  movement  for  the  feeding  and  idle 
motions  of  the  mechanism  (such  as  returning  the  turret 
slide,  etc..)  or  a  slow  movement  for  feeding  the  cutting  tools, 
the  change  from  one  to  the  other  being  regulated  automatic- 
ally by  dogs.  The  improvement  consists  in  furnishing  a  num- 
ber of  rates  of  feed  for  the  slow  movement",  making  it  possi- 
ble to  change  the  feed  for  any  tool  without  changing  the 
cams,  as  was  formerly  necessary.  On  this  machine,  in  fact, 
the  turret  feed  cams  (which  are  mounted  on  the  large  'drum 
seen  directly  beneath  the  turret)  are  all  of  the  same  shape, 
the  feed  mechanism  being  depended  on  entirely  for  the  change 
in  feed. 

The  self-selective  arrangement  is  controlled  by  a  disk  keyed 
to  the  cam  shaft  at  its  extreme  outer,  or  left-hand  end,  as 
seen  in  the  engraving.  This  disk  carries  a  series  of  dogs, 
as  shown,  each  of  which  is  provided  with  7  holes,  in  any  one 


of  wliicli  a  pin  may  be  placed.  Ab  the  cam  shaft  revolves, 
this  pin.  Just  before  the  beginning  of  a  new  operation,  enters 
the  V  formed  by  the  two  projecting  wings  of  the  horizontal 
lever  shown  above  the  disk,  thus  shifting  It  to  a  position 
corresponding  to  the  position  of  Ihe  pin  in  the  dog.  The  long 
end  of  tills  lever  (provided  with  a  handle,  as  shown,)  carries 
a  roller  cunlined  between  collars  on  the  splined  worm-shurt 
which  gives  the  slow  movement  to  the  cam  driving  niechan- 
ism.  This  splined  shaft,  which  is  thus  adjusted  from  one 
position  to  another  as  occasion  requires,  is  driven  by  a  cone 
of  7  gears  In  the  gear-box  at  the  back  of  the  machine.  This 
gear-box  is  shown  in  the  engraving  with  the  regular  cover 
removed,  and  replaced  with  one  having  a  glass  window  to 
show  the  mechanism.  The  shifting  of  the  shaft  by  the  pins 
and  dogs  shifts  the  position  of  the  key  in  the  cone  of  gears, 
thus  connecting  the  proper  one  with  the  feed  mechanism  and 
giving  the  desired   feed  to  the  cutting  tool. 

It  will  be  noticed  that  the  shaft  by 
which  the  cone  of  feed  gears  is  driven,  is 
connected  by  change  gearing  with  the 
spindle  driving  shaft.  This  arrangement 
gives  a  certain  definite  feed  in  turns  per 
inch  or  thickness  of  chip,  for  each  one  of 
the  7  sets  of  gears  in  the  feed-box,  no 
matter  what  changes  may  be  made  in  the 
spindle  speed.  Provision  is  also  made  in 
the  connecting  mechanism  for  giving  a 
forward  movement  to  the  feed  whether  the 
spindle  is  running  forward  or  backward. 
The  feeding  movement  is  thus  properly 
controlled  at  all  times.  The  use  of  change 
gears  permits  raising  or  lowering  the 
whole  range  of  feeds  to  suit  any  material 
the  machine  may  be  required  to  work  on. 
The  fast  movements  of  the  cam-shaft  are 
derived  from  the  pulley  shown  just  to  the 
left  of  the  feed-box,  which  runs  at  con- 
stant speed  so  that  these  movements 
always  take  place  in  the  quickest  prac- 
ticable time,  without  reference  to  the  rate 
of  rotation  of  the  spindle  and  the  conse- 
quent rapidity  of  the  feeding  movement. 

While  the  machine  here  shown  is  intended  primarily,  as 
described,  for  working  on  castings  and  stock  held  in  the  chuck, 
there  would  seem  to  be  no  reason  why  the  same  idea  could 
not  be  applied  in  a  modified  form  to  the  automatic  screw- 
machine  working  on  bar  stock,  thus  materially  increasing  its 
usefulness.  It  would  probably  be  necessary  in  such  a  case 
to  have  the  threading  cam  of  steeper  pitch  than  the  others, 
and  it  might  be  necessary  to  make  it  adjustable.  Except  for 
this,  the  arrangement  would  seem  to  be  easily  applied  in  the 
form  here  shown.  The  greatest  usefulness  of  the  device 
would  appear  to  be  in  the  opportunity  it  affords  to  change 
the  feed  for  a  given  tool  without  altering  that  of  any  of  the 
others.  It  would  also  appear  to  simplify  the  matter  of  set- 
ting up,  to  a  considerable  degree. 


Isinglass  is  a  term  commonly  confused  with  mica,  although 
it  is  a  totally  different  substance.  Mica  is  a  silicate  mineral 
mined  from  the  earth,  while  isinglass  is  an  animal  product 
made  from  the  air-bladders  cf  certain  fishes.  The  best 
isinglass,  which  is  used  in  superior  belt  cements,  is  made 
from  the  air-bladders  of  the  Russian  sturgeon  caught  in  the 
Baltic  Sea.  This  fish  is  the  same  as  the  sturgeon  caught 
in  American  waters,  but  some  peculiarity  of  the  water  or 
food  in  the  Baltic  makes  a  great  difference  in  the  quality  of 
the  air-bladder.  The  bladders  taken  from  the  American 
sturgeon  are  thin  and  of  poor  quality,  being  valued  at  about 
$1.!J0  per  pound  wholesale,  while  those  taken  from  the  Rus- 
sian sturgeon  are  three  or  four  times  as  thick  and  of  far 
better  quality,  being  valued  at  about  $3.50  per  pound.  The 
difference  is  important  to  manufacturers  and  machine  shop 
proprietors,  as  belt  cement  made  with  the  best  isinglass  as 
its  basis  is  stronger  than  leather.  A  belt  properly  joined 
with  the  best  cement  will  break  at  some  other  point  rather 
than  at  the  cemented  joint. 
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TOOLS  FOR  INCREASING  PRODUCTION  IN 
BLACKSMITH  SHOPS/ 

JAMES  CRAN.t 

The  blacksmith  has  more  (llflioulties  to  contend  with  In 
doing  liis  worli  than  any  other  class  of  mechanics.  As  a  rule, 
he  is  heavily  handicapped  in  not  being  provided  with  tools 
and  appliances  enabling  him  to  do  his  work  quickly  and  eco- 
nomically. To  a  certain  extent  be  may  be  compared  with  the 
pattern-maker;  he  has  to  start  his  work,  in  the  first  place, 
with  nothing  to  guide  him  except  a  blue-print  or  a  sketch, 
often  one-quarter  or  one-eighth  size.  This  is  all  that  is  re- 
quired, if  the  work  is  plain  and  of  regular  shape;  but  if  It 
happens  to  be  bent,  curved,  or  in  the  least  complicated.  It 
must  be   laid  out   full   size,   and   a  templet  made  before   the 


Fig.  1.    Example  of  Forging  "Work  whicli  can  be  facilitated  by 
using  a  Surface  Plate. 

actual  work  can  be  commenced.  As  compared  with  this,  the 
machinist,  and  the  majority  of  other  mechanics,  have  their 
work  shaped  or  partly  shaped  before  it  is  turned  over  to  them, 
which  makes  it  comparatively  easy.  The  pattern-maker  can 
do  most  of  his  work  at  the  bench;  he  can  turn  it  around, 
and  place  it  in  any  position  to  suit  his  convenience;  he  can 
stop  at  any  time,  and  think  over  what  his  next  move  should 
be;  he  can  cut,  carve,  glue,  and  build  up,  handling  the  work 
with  his  bare  hands  from  the  time  he  starts  until  it  is  com- 
pleted. The  blacksmith,  however,  is  confined  to  the  anvil  or 
the  steam  hammer;  his  material  must  be  heated  before  it  can 
be  worked  to  shape,  and  he  must  therefore  handle  it  with 
tongs  and  lift  and  turn  it  with  a  crane  if  it  is  of  large  size; 
he  has  to  make  his  plans  and  know  exactly  what  his  next 
move  is  to  be  while  the  material  is  heating,  so  that  he  will 
be  able   to   do  the   greatest  amount  of   work  while   the   heat 


Fig.  2.    Portable  Surface  Plate  for  Use  in  Blacksmith  Shop. 

lasts.  Unlike  other  mechanics  he  cannot,  as  a  rule,  cut  his 
work  to  shape,  but  draws,  upsets,  and  bends  it  until  it  is 
ready  for  the  machine  shop. 

To  enable  the  blacksmith  to  do  his  work  with  convenience 
and  accuracy,  it  would  be  well  to  supply  him  with  some 
of  the  appliances  that  save  time  and  reduce  cost.  In  most 
blacksmith  shops,  forgings  of  odd  and  irregular  shapes  are, 
at  times,  made.  Let  us  take  the  piece  in  Fig.  1,  for  exam- 
ple, which,  while  not  complicated,  would  be  a  dlflScult  piece 
to  make  with  any  degree  of  accuracy  without  a  surface  plate 
for  trying  the  offset  and  the  alignment  of  the  different  points. 
The   surface   plate   shown    in   the   half-tone.   Fig.    2,    is   of   a 


style  best  suited  tor  machine  blacksmithing.  It  was  designed 
by  a  practical  blacksmith  and  constructed  so  that  it  would 
meet,  as  far  as  possible,  the  requirements  of  the  blacksmith 
shop.  Being  mounted  on  wheels,  it  can  be  moved  around 
the  shop  to  the  place  where  it  will  be  most  convetiient  for 
the  workman  using  it.  The  face  Is  graduated  in  Inches, 
which  allows  pieces  being  placed  parallel  with  the  plate  and 
measured.  Offsets  and  curves  can  also  be  gaged  more  accu- 
rately than  would  be  possible  if  working  from  chalk  lines. 
'A  T-slot,  about  four  inches  from  one  side,  running  the  entire 
length,  can  be  used  for  holding  formers  or  similar  tools  to 
the  surface  of  the  plate.  By  using  a  square  and  a  surface 
gage,  the  most  complicated  forgings  can  be  made  so  nearly 
correct  that  there  should  be  no  trouble  in  machining  the 
work. 

A  small  surface  plate  of  the  same  style  should  be  provided 
for  each  forge.  This  plate  need  not  necessarily  be  larger 
than  eighteen  or  twenty-four  inches  square,  with  the  face 
from  1%  to  IVarineh  thick.  The  plate  is  reinforced  by  ribs 
similar  to  those  shown  in  Fig.  2.  The  wheels  can  be  omit- 
ted, and  a  bench  used  to  support  the  plate.  A  shelf  may  be 
placed  between  the  plate  and  the  base  to  accommodate  clamps, 
bolts,  etc.,  that  may  be  used  to  hold  work  in  position. 

Benches  with  vises,  attached  to  the  walls  of  blacksmith 
shops,  are  not  to  be  commended.  There  being  no  one  con- 
stantly employed  at  the  bench  to  keep  things  in  shape,  it  is 
liable  to  be  used  as  a  place  for  dumping  "any  old  thing."  This 
not  only   gives  the  bench   an  untidy  appearance,  but  makes 
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Fig  .4 

Figs.  3  and  4.    Method  employed  for  Forging  Crank-shafts. 

it  necessary  to  clear  up  the  space  every  time  the  bench  is 
used.  With  a  portable  vise  and  bench  this  difficulty  would 
be  overcome.  Every  man  using  the  bench  would  be  expected 
to  clear  oft  every  tool  and  piece  of  material  before  returning 
the  bench  to  its  place  in  the  shop.  Vises  attached  to  a  port- 
table  cast  iron  bench  mounted  on  wheels  can  be  moved 
around  the  shop  to  the  place  where  they  will  be  most  con- 
venient, saving  time  that  would  be  wasted  if  a  number  of 
pieces  had  to  be  taken  to  the  vise  separately  for  some  opera- 
tion, especially  if  it  happened  to  be  located  in  some  distant 
corner  of  the  shop. 

An  emery  wheel  is  a  very  essential  piece  of  machinery  for 
the  blacksmith  shop,  as  it  is  necessary  to  grind  chisels  and 
other  tools  quite  often.  If  they  have  to  be  taken  to  another 
department  for  grinding,  it  means  the  waste  of  consid- 
erable time  both  for  the  blacksmith  and  his  helper.  No 
matter  which  one  of  them  goes  to  do  the  grinding,  the 
other  generally  takes  a  rest  until  the  absent  one  comes 
back.  Almost  any  type  of  grinder  would  answer  the  pur- 
pose, but  the  style  known  as  the  wet  grinder  is  the  most  suit- 
able, especially  if  arranged  to  supply  the  water  automatic- 
ally; otherwise  it  is  liable  to  be  used  as  a  forging  machine, 
which  is  bad  practice  for  the  blacksmith  and  poor  usage 
for  the  wheel. 

For  cutting  up  stock  and  trimming  the  ends  of  forgings, 
such,  as  shafts,  spindles,  or  similar  work,  a  power  hack-saw 
can  be  used  to  good  advantage.  It  requires  but  little  atten- 
tion, BO  little,  in  fact,  that  the  blacksmith  or  his  helper 
could  attend  to  it  between  the  heats  without  in  the  least 
interfering  with  their  work  at  the  forge.  It  cuts  off  the  ends 
of  forgings  neater  than  is  possible  by  hand,  and  the  time 
it  saves  means  increased  production  without  increasing  cost. 
It  can  also  be  used  to  advantage  in  the  process  of  forging 
various    pieces.      Take    small    crank-shafts    for    example,    as 
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shown  In  Fig,  3,  which  are  usually  forged  with  the  crank 
or  throw  solid.  The  stock  between  the  webs  must  be  removed 
either  by  drilling  small  holes  around  It,  or  by  using  a  slot- 
ting machiup.  By  using  a  hack-saw,  the  crank  can  be  put 
In  shape  for  the  lathe  before  it  leaves  the  blacksmith  shop. 
The  stock  intended  for  a  crank  should  be  wide  enough  for 


U^                              _                  .    1 

._i 

--4.- 

1    '            — 

1    1      / 

1 

I-  -I 

1 

itachtnery.y.  J'. 


FlSf.  5.    Taper  Cone  for  Yorging  Rlners,  CoUara.  etc.      Fig.  6.    Base 
for  Savage  Blocks. 

the  throw  on  one  side,  the  journals  should  then  be  drawn 
out  and  rounded,  after  which  the  piece  between  them  should 
be  laid  out  as  shown  in  Fig.  4,  care  being  taken  to  keep 
the  distance  between  all  the  webs  short  enough  to  allow 
for  drawing  in  rounding  the  bearings.  A  small  hole  should 
be  drilled  at  each  corner  for  the  hack-saw  to  run  into.  When 
the  hack-saw  has  cut  along  the  dotted  lines,  the  crank  can 
be  heated,  and  the  pieces  removed  with  a  chisel  applied 
where  solid  lines  are  shown  in  Fig.  4.  When  the  bearings 
are  rounded,  the  crank-shaft  can  be  heated  and  twisted  so  as 
to  bring  the  throws  on  opposite  sides  of  the  forging.  Any 
number  of  throws  can  be  made  in  the  same  manner  and 
could  be  set  at  any  angle  by  using  a  surface  plate. 

The  majority  of  up-to-date  concerns  manufacturing  heavy 
machinery  have  a  number  of  portable  motor  driven  machines 
which  can  be  taken  to  the  work  when  it  is  inconvenient  to 
take  the  work  to  the  machine.  These  machines  are  usually 
credited  with  being  time  and  labor  savers,  and,  as  a  rule,  cost 
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Figs.  7  and  8.    Tools  for  pending  Work. 

less  to  manipulate  on  certain  kinds  of  work  than  would 
machinery  installed  in  a  permanent  position.  Portable  motor- 
driven  appliances  for  the  blacksmith  do  not,  however,  seem 
to  have  received  much  thought  or  attention  up  to  the  pres- 
ent time.  Yet,  there  is  no  mechanic  who  could  use  portable 
appliances  to  better  advantage  than  the  blacksmith.  A  port- 
able forge  with  a  motor-driven  blower  attached  could,  per- 
haps, be  used  for  a  greater  number  of  purposes  than  any 
other  portable  appliances.  Long  pieces  could  be  welded  in 
the  majority  of  cases  with  less  trouble  than  with  an  ordi- 
nary forge.  Such  a  forge  could  be  used  for  heating  braces 
or  similar  work  in  fitting  them  to  castings  or  tanks.  In 
short,  any  kind  of  work  that  is  done  at  the  ordinary  forge 


could  be  done  at  any  time  or  place  where  the  appliance 
could  be  connected  with  electric  power.  If  mounted  on  small 
wheels  or  c.isters  and  fitted  with  a  handle  of  tlif-  style  used 
for  small  trucks,  this  forge  could  be  moved  around  anywhere 
with  very  little  trouble,  and  work  of  larger  dimensions  could 
be  handled  than  Is  possible  with  the  portable  hand  forge 
commonly  used  for  work  done  outside  the  blacksmith  shop. 

Some  shops  are  provided  with  taper  cones  or  mandrels  for 
truing  up  rings  or  similar  work.  A  set  of  taper  cones,  of 
which  there  are  several  styles  on  the  market.  Is  Inexpensive, 
and  well  worth  a  place  In  the  blacksmith  shop  equipment. 
The  kind  that  Is  most  convenient  to  use  and  gives  the  most 
satisfaction  is  shown  In  Fig.  5.  This  style  of  cone  has  a 
U-shaped  groove  its  entire  length,  which  permits  tongs  to 
be  used  to  remove  or  place  work  upon  It  more  conveniently 
than  with  the  unslotted  kind. 

Swage  blocks  take  the  place  of  a  large  number  of  Indi- 
vidual tools,  particularly  bottom  swages  and  heading  tools. 
There  probably  is  a  larger  variety  of  shapes  and  sizes  of 
swage  blocks  than  of  any  other  blacksmith  tool  on  the  mar- 
ket. The  style  that  comes  nearest  meeting  the  requirements 
of  machine  blacksmithing  is  the  square  pattern  with  circular, 
hexagon,  and  V-shaped  impressions  around  the  outside  edges, 
and  square  and  round  holes  of  different  sizes  in  the  center; 
one  side  of  these  holes  should  be  countersunk.  If  mounted 
on  a  cast  iron  base  or  block,  such  as  shown  In  Fig.  6,  the 
swage  block  can  be  conveniently  used  either  for  swaging  or 
heading  forgings,  by  standing  it  on  its  edge  in  the  recess  in 
the  center  of  the  block,  or  laying  it  flat  in  the  flanged  section 
at  the  top. 

In  bending  work  to  curves  or  sweeps,  dogs  of  the  style 
shown  in  Figs.  7  and  S  will  answer  the  purpose  better  than 


Fig.  9.    Tool  for  Forging  Open  Eyebolts  or  Hooks. 

any  other  tool.  They  can  be  used  either  on  hot  or  cold  work. 
The  tool  in  Fig.  7  is  intended  to  be  used  by  hand  in  combina- 
tion with  that  in  Fig.  8,  w^hich  latter  should  fit  the  square 
hole  in  the  anvil.  In  making  tools  of  this  kind,  it  is  impor- 
tant that  the  one  to  be  used  by  hand  be  as  shown,  so 
that  its  bearing  upon  the  work  will  be  in  line  with  the 
end  of  the  handle;  this  prevents  twisting  of  flat  work  or 
slipping  on  round  work. 

A  tool  for  bending  open  eye-bolts  or  hooks  is  shown  in 
Fig.  9.  The  shank  of  this  tool  is  intended  to  fit  the  anvil. 
The  part  A  is  an  adjustable  guide  for  forming  the  first  bend 
marked  P  on  the  eye-bolt  shown.  At  B  is  shown  a  grooved 
roller  which  bends  the  eye  to  shape  when  turning  the  handle 
E  from  the  left  to  the  right  as  shown  by  the  arrow.  At  C 
the  lever  is  jointed,  which  allows  adjustment  for  different 
sizes  of  material,  and  permits  the  roller  to  follow  the  shape 
of  forming  pin  F,  should  its  shape  be  other  than  round.  The 
loose  bushing  shown  at  D  is  used  to  increase  the  size  of  form- 
ing pin  F  for  making  larger  hooks  or  eyes.  The  bushings 
may  be  of  any  shape,  but  if  other  than  round,  they  should  be 
held  in  position  by  dowel  pins.  Tools  of  this  kind  should 
be  fitted  with  an  adjustable  gage,  so  that  the  right  amount 
of  stock  will  be  used  for  each  piece.  Hooks  or  eyes  made  on 
a  tool  of  this  type  will  not  only  be  neater  and  more  uni- 
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foi-ni   in  shape,   but  <aii   be  made   in   cnequarter  of  the   lime 
ri  nil  I  red  if  made  by  hand. 

An  appliance  that  would  save  time,  trouble,  and  a  larse 
amount  of  unprintable  language,  is  a  small  crane  or  hoist 
for  each  forge,  to  be  used  only  for  work  at  the  anvil.  When 
too  long  or  heavy  for  one  man  to  handle,  it  is  often  neces- 
sary for  the  blacksmith  to  get  another  man  to  help  him  to 
handle  heavy  work.  If  trestles  or  "horses"  are  used,  they 
must  be  moved  or  adjusted  in  height  every  time  the  piece 
is  turned  or  moved,  which  often  takes  as  much  time  as  is 
used  in  doing  the  work  itself.  A  small  crane  made  of  struc- 
tural shape  steel  or  steam  pipe,  properly  trussed  and  braced, 
and  fitted  with  a  1,000-pound  chain  hoist  and  snatch  block, 
would  overcome  most  of  the  difficulties.  It  could  be  easily 
adjusted  to  any  height  or  position,  would  not  come  in  the 
blacksmith's  way,  and  would  always  be  found  in  its  place 
when  wanted. 

No  blacksmith  shop  equipment  is  complete  without  plat- 
form scales  for  checking  the  weight  of  forgings  and  weighing 
stock  before  being  used.  It  takes  less  time  to  weigh  any 
kind  of  iron  or  steel  than  it  does  to  figure  out  its  cubic 
capacity  and  weight. 

Machinery  and  tools  help  the  blacksmith  as  much  as  any 
other  mechanic;  they  make  it  possible  for  him  to  do  more 
and  better  work,  increase  production  and  reduce  cost,  and 
thereby  add  to  the  efficiency  of  the  blacksmith  shop. 

»  »  * 
The  use  of  denatured  alcohol  gas  has  not  yet  grown 
to  the  proportions  confidently  expected  by  the  promoters 
of  the  industry.  It  was  thought  that  when  the  United 
States  government  tax  of  $1.10  per  gallon  was  removed, 
the  use  of  denatured  alcohol  would  soon  rival  that  of  gaso- 
line for  power  purposes.  The  drawback  to  the  extensive  use 
of  denatured  alcohol  is  that  so  far  It  has  not  been  feasible 
to  manufacture  it  from  vegetable  products  at  a  price  that 
would  successfully  compete  with  gasoline.  There  is  consid- 
erable interest  now  in  the  process  of  making  alcohol  from 
natural  gas.  Representatives  of  the  Internal  Revenue  Depart- 
ment of  the  United  States  Government  have  visited  Europe 
to  study  newly  developed  methods  of  manufacture  of  methy- 
lated or  denatured  alcohol  from  natural  gas  and  crude  petro- 
leum. The  Germans,  with  their  characteristic  enterprise  for 
chemical  research,  have  discovered  a  process  which  has  yn- 
usual  commercial  possibilities.  A  company  has  been  organ- 
ized in  the  United  States  to  promote  the  industry,  which  is 
being  backed  by  Mr.  Carl  von  Hartzfelt.  Wheeling,  W.  Va., 
who  also  has  discovered  or  invented  a  process.  It  is  claimed 
that  by  the  American  process.  5,000  feet  of  natural  gas  will 
produce  50  gallons  of  alcohol,  and  that  the  cost  of  alcohol  will 
be  greatly  reduced.  Natural  gas  is  sold  to  consumers  in  the 
gas  fields  of  some  localities  as  low  as  10  cents  per  thousand 
cubic  feet.  At  this  rate  the  cost  of  gas  per  gallon  of  alco- 
hol produced  would  be  about  one  cent.  Natural  gas  contains 
about  94  per  cent  methane,  and  the  percentage  of  alcohol 
which  may  be  obtained  varies  with  the  percentage  of  methane 
contained.  The  process  is  essentially  as  follows:  The  nat- 
ural gas  is  subjected  to  heat  in  the  presence  of  oxygen  and 
steam  which  prevents  complete  combustion,  inasmuch  as  the 
temperature  is  kept  below  the  decomposing  point  of  alcohol 
and  destructive  distillation  or  oxidation  of  the  gas  is  in- 
duced. The  action  takes  place  in  an  electrically-heated 
German  silver  coil  of  closely  woven  fine  wire  gauze  enclosed 
in  a  porcelain  retainer  or  enamel  retort.  The  product  is  a 
fluid  containing  alcohol,  benzol,  nitric  acid  and  prussic  acid. 

*  *.  * 
It  is  interesting  to  note  the  low  temperature  obtained  by 
Professor  Onnes,  when  liquefying  helium,  to  which  reference 
was  made  in  the  September  issue  of  Machinery.  During  his 
experiments,  he  kept  helium  at  a  temperature  of  4.5  degrees 
K.  for  two  hours,  and  finally  evaporated  the  liquid  under  a 
pressure  of  about  one  centimeter  of  mercury,  when  the  tem- 
perature is  estimated  to  have  been  not  far  from  3  degrees  K. 
The  expression  3  degrees  K.  means  3  degrees  centigrade  above 
absolute  zero,  the  expression  being  derived  from  the  name  of 
the  late  Lord  Kelvin,  who  first  defined  the  zero  of  the  absolute 
temperature  scale. 


SYMBOLS  IN  MATHEMATICAL  AND  ENGINEER- 
ING FORMULAS. 

The  subject  of  making  certain  symbols,  representing  mathe- 
matical quantities  in  scientific  publications,  the  same  in  all 
languages,  has  been  considered  for  some  time  by  the  Interna- 
tional Electrotechnical  Commission,  which  has  committees  in 
different  countries.  These  committees  deal  more  especially 
with  symbols  for  electrical  quantities,  but  the  system  might, 
with  advantage,  be  extended  to  embrace  all  imi)ortant  quan- 
tities in  the  field  of  engineering.  The  difflculiies  met  with, 
are,  in  the  first  place,  the  difficulty  of  persuading  a  number  of 
writers  and  publishers,  who  have  become  accustomed  to  a 
certain  symbol  for  a  certain  quantity,  to  change  it  in  favor 
of  another,  and,  in  the  second  place,  that  there  are  not  enough 
letters  in  the  alphabet  at  our  disposal  to  give  an  absolutely 
distinct  symbol  to  each  quantity,  without  resorting  to  a  com- 
bination of  more  than  one  letter  to  form  a  single  symbol. 
There  is  also  another  objection  to  using  letters  to  represent 
quantities  in  a  system  of  universal  notation,  because,  unless 
initial  letters  are  used,  there  is  no  connection  in  the  mind  of 
the  reader  between  the  letter  and  the  quantity,  and  the  symbol 
is  difficult  to  remember.  We  cannot  always  use  initials. 
because  the  initial  letters  differ  in  different  languages.  For 
instance,  in  England  R  commonly  stands  for  resistance,  while 
in  Germany  the  letter  IV  is  used,  representing  Widerstand: 
besides,  the  same  initial  occurs  in  a  great  number  of  differ- 
ent quantities.  For  instance,  li  might  stand  for  resistance, 
reluctance,  radius,  etc. 

The  only  way  of  avoiding  both  difficulties  would  be  to  use 
a  number  of  new  symbols,  for  which  type  could  be  made 
like  ordinary  letters,  and  which  would  represent  distinct 
quantities  in  engineering  formulas.  In  choosing  a  symbol  a 
simple  picture  would  be  selected  that  would  remind  one  of 
the  quantity  in  question.  For  instance,  i  might  represent 
temperature.  If  we  were  told  that  this  simple  outline  of  a 
thermometer  represents  temperature,  there  would  be  no  diffi- 
culty in  remembering  it.  Similarly.  /  might  represent  force, 
and  various  other  symbols  might  be  derived  from  it.  For 
instance,  j,  electro-motive  force  (conventional  representation 
of  lightning)  ;  and  Q  magnetomotive  force.  Any  formula 
expressed  in  symbols  which  have  a  definite  meaning,  would  be 
completely  self-contained,  and  would  be  an  exact  statement 
of  a  mathematical  or  physical  fact.  Perhaps  some  slight  addi- 
tion to  the  symbol,  or  even  to  the  whole  formula,  could  be 
used  to  indicate  that  the  standard  system  of  units  is  employed, 
and  without  such  an  addition  the  sjinbol  would  have  a  gen- 
eral meaning.  For  instance.  J  might  equal  temperature,  while  . 
i  might  indicate  the  degrees  Centigrade  above  absolute  zero. 
The  name  of  the  type  might  be  the  name  of  the  physical 
units  which  it  represents.  For  instance,  i  might  be  read 
"volts." 

The  British  Electrotechnical  Commission  invites  writers 
and  others  who  have  some  definite  views  as  to  the  best  method 
of  devising  an  international  system  of  symbols,  to  communi- 
cate with  its  secretaiT.  Mr.  Miles  Walker,  The  Cottage,  Lei- 
cester Road,  Hale,  Altrincham.  England,  if  they  wish  to  assist 
in  solving  some  of  the  many  difficulties  which  arise  in  con- 
nection with  this  matter. 

The  question  of  an  adequate  system  of  notation  is  really 
one  of  great  importance  to  engineers.  Everyone  who  has  to 
deal  with  handbooks,  and  with  formulas  found  in  various 
text-books,  is  familiar  with  the  annoyance  of  finding  a 
formula,  and  having  difficulty  in  locating  the  exact  meaning 
of  the  various  terms  used  to  express  the  quantities  involved. 
A  universal  system  of  notation,  when  once  adopted  by  the 
engineering  profession,  would  make  it  possible  to  make  more 
concise  and  precise  statements  in  shorter  space,  and  at  the 
same  time  misunderstandings  would  be  largely  avoided.  It  is 
to  be  hoped  that  the  commission  referred  to  above  will  be 
successful  in  adopting  some  standards  of  notation  for  the 
electrical  quantities,  and  that  engineering  societies  in  various 
countries  will  also  take  up  the  matter,  and.  acting  in  unison, 
agree  upon  an  international  system  of  notation  which  would 
be  adopted  as  the  standard,  thereby  eliminating  the  present 
confusion.  ' 
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A  MODERN  STEEL-HARDENING  PLANT. 

The  illustraticiis.  Ki^s.  1  and  '1,  show  two  views  of  a  hard- 
ening plant  installed  by  Wlieeloek,  I-oveJoy  &  Co.  (sellinR 
agents  for  KIrth  Sterling  Steel  Co.,  McKeesport.  Pu.)  in  the 
basement  of  their  .\ew  York  store  at  23  Cliff  St.  The  equip- 
ment is  interesting  in  that  it  represents  the  latest  development 
of  gas  furnace  hardening  and  tempering  baths.  Fig.  1  shows  a 
general  view  of  the  plant  looliing  toward  the  street,  while 
Fig.  2  is  a  view  taken  from  the  street  end.  The  furnace  in 
the  rear,  with  a  hood  similar  to  the  one  in  the  fort^ground  of 
Fig.  1,  is  for  heating  a  chloride  of  barium  bath,  this  being 
very  successfully  used  for  hardening  ■■Hlue  Chip"  steel,  and 
the  following  notes  relate  to  the  practice: 

The  business  of  the  company  is  selling  tool  steel,  but  in 
order  to  secure  the  best  results  and  common  satisfaction,  it 
was  found  desirable  to  educate  users  to  a  knowledge  of  mod- 
ern methods  of  heating  and  hardening  high-speed  steel.  The 
plant  was  installed  for  this  purpose  and  is  used  chiefly  for 
hardening  and  tempering  samples  of  work  submitted  by  cus- 
tomers, thus  demonstrating  the  capability  of  the  steel  for  a 
multitude  of  purposes,  and  the  best  methods  of  treatment. 
An  inspection  of  the  plant  gives  proof  of  the  great  advance 
made  in  recent  years  in  methods  of  heating,  hardening  and 
tempering.  Nothing  now  need  be  left  to  chance  or  guess- 
work; every  step  can  be  made  with  absolute  certainty  as  to 
the  results.  Thus  have  scientific  methods  and  instruments 
practically  eliminated  the  mystery  and  uncertainty  attending 
the  manipulations  of  the  old  time  tool-smith  who,  working  in 
his  grimy  dark  corner,  was  one  of  the  last  members  of  ancient 
crafts  to  yield  to  the  march  of  improvement. 


Pifif.  1.    Hardening  Plant,  Wheelock,  Lovejoy  &  Co..  looking  toward  Street. 

The  tools  to  be  hardened  are  first  pre-heated,  using  a  small 
American  gas  furnace  shown  next  to  the  chloride  of  barium 
furnace.  The  pre-heating  saves  time  in  the  barium  bath,  and 
is  absolutely  necessary  to  avoid  checking  or  cracking  the 
tools,  as  will  be  conceded  when  it  is  known  that  the  tempera- 
ture of  the  barium  bath  is  kept  at  between  2,100  and  2,200 
degrees  F.  After  the  tools  are  pre-heated,  they  are  immersed 
in  the  barium  bath,  being  suspended  by  an  iron  wire,  or,  in 
the  case  of  small  parts,  in  sheet  nickel  baskets.  The  reason 
for  using  sheet  nickel  for  the  baskets  is  that  chloride  of 
barium  has  a  slight  dissolving  effect  on  iron  and  the  ex- 
posure of  a  large  area  of  sheet  iron  in  the  bath  would  eventu- 
ally destroy  the  baskets.  Xickel  is  not  affected,  nor  is  the 
thin  iron  wire  used  to  suspend  ordinary  tools,  to  a  perceptible 
extent. 

The  temperature  of  the  barium  bath  is  regulated  by  a 
Bristol  thermo-electric  pyrometer.  This  instrument,  shown  at 
the  left  in  Fig.  3,  is  similar  to  a  Weston  ammeter  or  volt- 
meter, and  the  fire  end  is  a  thermo-electric  couple.  The  heat 
of  the  bath  effects  the  theimo-electric  couple  and  generates 
a  current  that  deflects  the  indicator  of  the  indicating  instru- 
ment to  correspond  with  the  temperature.  For  convenience 
of  operation,  the  indicating  instrument  is  provided  with  a 
double  hand,  one  hand,  A.  being  controlled  by  the  tempera- 
ture of  the  bath,  while  the  other,  B,  is  a  marker  set  by  the 


operator  to  indicate  the  temperature  which  he  desires  to 
carry.  This  marker  is  made  with  a  disk  at  the  end  that 
covers  a  hole  In  the  indicating  hand  when  the  two  coincide, 
as  they  do  when  the  tmiperature  has  reached  the  predeter- 
mined point.  Thus,  an  operator  whose  eyes  are  da/.xled  by 
the  heat  of  the  bath  does  not  have  to  painfully  study  the 
graduations  to  see  whether  the  pointer  has  reached  the  cor- 
rect position,  but  by  glancing  at  the  instrument  he  can  readily 
determine  when  the  Indicator  is  directly  beneath  the  marker 
referred    to. 

The  immersion  of  a  piece  pre-heated  to  a  dull  red  Immedi- 
ately  causes   the    indicator    '  i   '  ■     temperature   of   the 


Pig.  2.    View  of  Hardening  Plant,  taken  from  Street  End,  shown  in  Pig.  1. 

bath  falling  perhaps  30,  40  or  even  50  degrees.  The  fall  in 
temperature  is  due  to  absorption  of  heat  by  the  piece,  being 
the  same  as  the  refrigerating  effect  of  a  lump  of  ice  thrown 
into  a  pot  of  boiling  water,  and  several  minutes  may  be 
required  to  raise  the  temperature  of  a  large  piece  to  the  tem- 
perature that  is  required.  For  hardening  '"Blue  Chip"  steel, 
a  temperature  of  2,120  to  2,140  degrees  F.  has  been  found 
most  suitable.  After  this  temperature  is  attained,  the  part 
is  allowed  to  soak  for  a  few  moments,  then  is  lifted  out  and 
dipped  into  the  cooling  bath  shown  at  the  right.  Fig.  1,  and 
left  in  Fig.  2,  which  consists  of  cotton-seed  oil  agitated  by 
compressed  air  admitted  at  the  bottom.  The  cotton-seed  oil 
is  contained  in  a  large  iron  barrel  surrounded  by  water  in 
a  wooden  tub.  The  part  hardened  is  allowed  to  remain 
in  the  hath  until  it  is  quite  cold.  In  practice,  the  operator 
hardens  a  hatch  and  then  removes  the  pieces  by  means  of  a 
wire  basket  hanging  immersed  in  the  oil.  It  is  recommended 
that  milling  cutters,   end   mills,   slitting   saws,  etc.,  made   of 
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Fig    3.    Vertical  Cross-section  of  Chloride  of  Barium  Furnace. 

"Blue  Chip"  steel,  be  used,  in  general,  without  drawing  the 
temper.  They  will  have  the  requisite  hardness  and  tough- 
ness to  stand  up  to  the  majority  of  work.  However,  an  oil 
bath  heated  by  gas  and  regulated  by  a  thermometer  is  pro- 
vided for  tempering  such  tools  as  require  it. 

Chloride  of  barium  is  a  white  transparent  salt  (BaCUOH,) 
which   melts    at   a   temperature   of   about    1,700   degrees,    the 
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water  of  ciyslallizatlon  being  driven  off  at  a  much  lower 
heat.  The  salt  volatilizes  at  an  extremely  high  temperature. 
the  loss  at  the  temperature  required  for  heating  high-speed 
steel  being  negligible.  The  waste  because  of  volatilization 
is,  say.  two  pounds  from  a  mass  of  barium  weighing  75 
pounds  when  held  at  a  temperature  between  2.000  and  2,300 
degrees  for  five  hours.  This  property  of  the  chloride  of 
barium  bath  of  standing  high  temperatures  without  rapid 
volatilization  is  joined  with  others  equally  important.  The 
piece  heated  is  protected  from  the  atmosphere  during  the 
heating  period  by  the  bath,  of  course,  but  the  protective  influ- 
ence extends  still  further.  A  thin  coating  of  barium  clings 
to  the  piece  when  it  is  lifted  out  for  immersion  in  the  cool- 
ing bath,  thus  preventing  oxidation.  The  effect  of  the  barium 
on  the  steel  seems  to  be  limited  to  a  slight  mottling  that 
quickly  disappears  under  the  action  of  cleaning  and  bufllng 
wheels.  The  coating  of  barium  remaining  when  dipped,  pre- 
vents the  coating  of  burned  oil  so  troublesome  to  remove,  so 
that  on  the  whole  the  process  probably  produces  the  cleanest 
work  of  any  bath  known. 

Wheelock,  Lovejoy  &  Co.  have  improved  the  furnace  and 
crucible  used  for  the  chloride  of  barium  bath.  The  common 
form    of    furnace    and    crucible    in    use    employs    a    compara- 


fumes  of  the  barium  are  somewhat  noxious  and  besides 
would  have  a  serious  rusting  effect  on  the  steel  stock  If 
permitted  to  pervade  the  basement  where  it  is  stored.  The 
chloride  of  barium  process  is  used  by  the  Boston  and  Chi- 
cago selling  agents  of  the  Firth-Sterling  Steel  Co.,  also. 


HIGH-SPEED  MILLING  ON  LOCOMOTIVE 
PARALLEL  RODS. 

The  Illustration  does  not  show  a  hay-cutter  nor  a  tooth-pick 
machine;  it  is  a  Bement-Miies  milling  machine,  milling  four 
heavy  locomotive  parallel  rods,  in  a  well-known  locomotive 
works.  These  parallel  rods,  as  well  as  many  other  locomo- 
tive forgings,  are  only  roughly  forged,  it  having  been  demon- 
strated long  ago  that  it  is  cheaper  to  rough  forge  in  the 
blacksmith  shop  to  approximate  shape  and  dimensions,  leav- 
ing plenty  of  stock  to  finish  up  on  the  machines.  The  labor 
and  fuel  in  the  blacksmith  shop  are  much  more  expensive 
than  the  labor  and  machine  service  in  a  well-equipped  modern 
machine  shop.  It  is  on  forgings  of  this  and  heavier  types 
that   high-speed    steel    has   made   its   greatest    records. 

The  rate  of  traverse  on  the  middle  portion  of  the  rods  was 
5   inches  per  minute,  13  minutes  being  required  to  mill  the 


An  Example  of  High-speed  Milling  on  Locomotive  Parallel  Rods. 


tively  shallow  crucible,  which  necessitates  making  a  joint 
between  the  top  of  the  crucible  and  the  fire-brick  cover.  This 
gives  trouble  by  loosening  and  permitting  the  hot  gases  to 
escape  around  the  edge  of  the  crucible.  The  improved  con- 
struction illustrated  in  Fig.  3  utilizes  a  deeper  crucible,  the 
top  of  which  comes  flush  with  the  fire-brick  cover  and  sim- 
plifies the  construction.  The  deep  crucible  also  gives  a 
greater  volume  of  chloride  of  barium,  consequently  the  refrig- 
erating effect  of  the  pre-heated  steel  parts  when  immersed  in 
the  bath  is  not  so  great.  This  illustration  also  shows  the  fire 
end,  C,  of  the  pyrometer  immersed  in  the  bath.  It  has  been 
found  advisable  to  employ  crucibles  made  for  steel  melting, 
the  ordinary  graphite  crucible  used  for  brass  melting  giving 
trouble  by  flaking  off  into  the  barium. 

The  equipment  of  the  plant  includes  an  air  compressor 
and  exhauster,  the  former  being  required  for  the  air  blast 
in  the  furnaces  and  for  agitating  the  oil  bath,  while  the 
exhauster  connected  with  the  smoke  pipes  and  hood,  draws 
off  the  hot  air  and  gases,  thus  keeping  the  working  conditions 
fairly  comfortable,  even  in  the  hottest  weather.  An  eSicient 
ventilating  system   is  a  prime  requirement,  inasmuch  as  the 


straight  part,  which  is  64  inches  long  between  the  end  bosses. 
The  bosses  or  end  sections  of  the  rod,  which  are  enlarged  for 
the  reception  of  the  crank-pin,  are  about  17  inches  long  and 
the  profile  is  a  combination  of  curves  and  straight  surfaces. 
These  sections  were  milled  in  2S  minutes  each,  the  additional 
time  per  lineal  inch  of  traverse  being  due,  of  course,  to  the 
greater  amount  of  material  removed  and  the  repeated  set- 
tings of  the  cutters  required  for  the  forming  operations. 

The  milling  cutter  is  composed  of  two  parts  having  straight 
teeth  set  at  an  angle  with  the  axis,  the  teeth  being  high- 
speed steel.  The  parallel  rods  shown  in  the  illustration  are 
54  points  carbon.  The  quantity  of  chips  shown  on  the  table 
gives  a  hint  of  the  amount  of  metal  removed  from  the  top 
surface  of  the  rods.  Repeated  tests  made  on  heavy  milling 
machines  of  the  type  shown,  indicate  that  from  1V1>  to  2% 
horse-power  is  required  for  one  cubic  inch  of  steel  removed 

per  minute. 

*     *     * 

An  ill-natured  reprimand,  an  unexplained  promotion,  a  sum- 
mary dismissal — all  these  put  emery  powder  in  the  grease- 
cups. — The  Silent  Partner. 
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ITEMS  OF  MECHANICAL  INTEREST. 


A  HANDY  SCREW-DRIVER. 

A  contributor  to  Wood  Craft  calls  attention  to  a  simple  little 
tool  which  Is  handier  than  the  ordinary  screw-driver,  particu- 
larly for  putting  in  small  long  screws.  It  consists  of  a  handle 
A  in  which  is  drilled  a  hole,  so  that  a  wire,  say  3  Inches  long, 
will  revolve  in  it  without  much  friction.  Into  the  bottom  of 
the  hole  is  driven  a  small  brad  B  which  is  used  as  a  bearing 
for  the  end  of  the  rod   constituting  the  screw-driver  proper. 


As  the  guard  is  made  in  sections,  each  of  which  covers  a 
part  of  the  full  width  of  the  table,  It  covers  the  cutter  not 
only  In  line  with  the  work,  but  completely  on  each  side  of 
the  work  as  well.  The  simplicity  of  this  construction,  the 
ease  with  which  It  can  be  temporarily  withdrawn  for  the 
changing  of  cutters,  and  the  way  in  which  It  prevents  dust 
and  chips  from  entering  Into  and  obstructing  the  working  of 
its  own  mechanism,  are  all  factors  which  indicate  the  thor- 
oughness of  design,  and  that  all  the  requirements  have 
been  well  taken  care  of. 


Screw-driver  for  Rapid  Action. 

The  outer  end,  of  course,  is  flattened  to  suitable  dimen- 
sions. It  win  be  seen  that  the  tool  constitutes  a  very  neat 
little  screw-driver,  which  will  sink  small  screws  very  rapidly 
by  simply  revolving  the  handle  like  a  crank,  in  the  proper 
direction.  A  number  of  wires  with  different  sized  ends  can 
be  kept  on  hand,  and  interchanged  as  conditions  require. 


SAFETY  DEVICE  FOR  BUZZ-PLANERS. 

An  interesting  and  effective  safety  device  for  buzz-planers 
has  been  patented  by  Mr.  Lundberg,  of  Wernamo  Mekaniska 
Verkstad,  Wernamo,  Sweden.  The  general  arrangement  of 
this  device  is  illustrated  in  the  accompanying  line  engraving. 
The  principle  of  the  device  is  that  plates  or  guards  C,  of  a 
flemi-clrcular  form,  are  held  up  against  the  end  of  the  work 
when  it  passes  over  the  cutter,  by  a  weight  B  on  the  end  of 
lever  A,  suitable  linkage  connections  being  provided  between 


A  SLIDE  RULE  FOB  TRIGONOMETRICAL  PROBLEMS. 

A  slide  rule  which  Is  specially  graduated  for  convenience 
In  solving  trionometrical  problems  Is  Illustrated  In  the  ac- 
companying half-tone  engraving.  It  is  the  Invention  of  Mr. 
M.  J.  Eichhorn,  5759  Aberdeen  St.,  Chicago.  As  seen  from 
the  engraving,  this  slide  rule  is  constructed  In  the  same  man- 
ner as  an  ordinary  calculating  rule,  but  It  is  graduated  In 
an  entirely  different  manner,  so  as  to  be  especially  adapted 
for  the  solution  of  the  formula 

C-  —  A-  +  B'  +  2AB  cos  c 
which  Is  the  well-known  expression  for  the  value  of  the  third 
side  in  any  triangle,  when  the  two  other  sides  and  the  angle 
between  them  are  given.  It  Is  clear  that  this  formula  can  be 
transformed  so  as  to  give  an  expression  for  practically  the 
entire  range  of  plane  trigonometry,  as  either  A,  B,  C,  or  c 
can  be  considered  as  the  unknown  quantity,  and  the  equation 
can  be  solved  for  the  same,  thus  giving  a  solution  for  any 
of  the  four  basic  classes  of  trigonometrical  problems.  Of 
course,  the  main  reason  why  the  formula  is  not  used  ordi- 
narily for  the  sides  A  and  B  when  transformed  for  solving 
either  of  these,  is  because  It  becomes  rather  cumbersome,  and 
is  not  adapted  for  direct  use  of  logarithms,  thereby  involv- 
ing a  considerable  amount  of  ordinary  figuring.  When  tri- 
angles are  to   be  solved,   however,   and   an  approximation   of 
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A  Slide  Rule  for  solving  Trigonometrical  Problems. 


the  lever  and  the  guard.  A  number  of  these  guard  plates  are 
placed  side  by  side  across  the  full  width  of  the  planer.  It  will 
be  noticed  that  one  arm  D  of  lever  A  extends  up  through  the 
table  of  the  machine  when  the  guard  is  in  action,  but  when 
the  work  entirely  covers  the  opening  over  the  cutter,  having 
pushed  the  guard  clear  back,  this  end  of  the  lever  is  turned 
below  the  surface  of  the  table.  The  handle  of  the  lever 
serves   the    purpose    of   hand    adjustment   of   the    guards.     It 
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will  be  noticed  that  the  cutter  is  covered  at  all  times,  either 
by  the  work,  the  work  and  guard  in  combination,  or  by  the 
guard  alone,  so  that  at  no  time  is  any  part  of  the  cutter 
exposed.  The  weight  B  on  the  end  of  the  lever  makes  the 
action  automatic. 

This  guard  fills  also  some  of  the  very  most  important  re- 
quirements of  safety  devices  for  machines  of  any  type.  In 
the  first  place,  it  is  unobstructive  to  the  working  of  the  raa-^ 
chine,  and  for  that  reason  there  is  no  incentive  for  the  work- 
man to  remove  it.  Not  only  is  thei'e  no  incentive  for  the 
workman  to  remove  it,  but  it  is  also  very  difficult  to  remove, 
and  practically  impossible  to  keep  inoperative  while  In  place. 


three  or  four  figures  is  sufficient,  such  as  may  be  obtained 
within  the  length  of  a  slide  rule,  the  formula  above  can  b« 
so  transposed  as  to  permit  of  an  easy  solution  on  a  slide  rule 
specially  graduated  for  the  purpose  and  as  shown  in  the  Illus- 
tration.    For   this   purpose,   we  substitute   as  follows   in   our 

equation: 

.T=  =  2AB  cos  c 
and 

C-  —  A'  +  B-  —  X- 

The  latter  formula  gives  an  expression  which  permits  of 
solution  on  the  trigonometrical  slide  rule.  The  slide  Is  set 
in  relation  to  the  scales  on  the  main  body  of  the  rule  so  that 
the  known  values  of  A.  B.  and  X  are  taken  care  of,  and  C  can 
be  read  off  directly  on  the  rule. 

To  permit  of  solving  so  complicated  a  problem,  the  instru- 
ment is,  of  course,  provided  with  a  rather  ingenious  system 
of  graduation,  and  it  suggests  the  idea  that  special  slide 
rules  can  be  constructed  for  the  solution  of  rather  compli- 
cated formulas,  which  are  used  very  frequently  in  certain 
classes  of  work.  The  relation  that  such  slide  rules  would 
have  to  the  ordinary  slide  rule  would  be  the  same  as  that 
of  special  machinery  to  more  or  less  universal  machines.  The 
ordinary  slide  rule,  like  the  universal  machine,  is  adapted 
for  a  great  number  of  different  operations,  but  is  not  adapted 
to  carry  out  any  one  of  them  with  particular  speed,  while  a 
special  slide  rule,  like  a  special  automatic  machine,  would 
be  suited  to  one  particular  operation  only,  which,  however, 
could  be  carried  out  accurately,  easily  and  rapidly. 

•    *     * 

Some  concerns  are  so  busy  getting  new  customers  that  they 
have  no  time  to  take  care  of  their  old  ones.  Somebody  ought 
to  call  around  and  recite  that  old  saying  about  the  value  of  a 
bird  in  the  hand. — The  Silent  Partner. 
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SYSTEMATIC  STUDY. 
From  time  to  time  we  receive  letters  fiom  subscribers  aslv- 
ing  for  advice  in  regard  to  the  best  methods  of  increasing 
their  knowledge  along  mechanical  lines.  It  would  be  difficult 
to  give  an  absolute  rule  to  be  followed  for  self-education,  or  to 
say  which  subjects  are  of  the  greatest  importance,  and  which 
should  be  studied  in  preference  to  others.  It  all  depends  upon 
the  work  in  which  the  person  asking  for  advice  is  engaged,  or 
for  which  he  intends  to  fit  himself,  and  upon  his  own  mental 
make-up.  There  is,  however,  one  rule  that  can  be  given  with- 
out qualification  or  limitation,  to  everyone,  and  that  is, 
study  systematically.  Do  not  take  a  book  and  read  one  chap- 
ter, and  then  turn  to  another  and  study  up  a  different  ques- 
tion, unless  the  foundation  on  which  you  build  is  already  of 
such  proportions  as  to  permit  adding  to  the  structure  in  this 
haphazard  manner.  Start  with  some  good  book  on  the  funda- 
mental principles  of  the  work  you  are  engaged  in.  or  of  the 
work  for  which  you  Intend  to  fit  yourself,  and  study  sys- 
tematically and  earnestly.  Do  not  jump  certain  parts,  because 
they  do  not,  at  the  time,  directly  interest  you.  Make  it  a 
point  to  have  certain  hours  which  you  devote  to  study,  and 
certain  hours  to  recreation.  If  this  general  advice  is  fol- 
lowed, at  the  end  of  each  year  you  will  find  that  you  have 
stored  up  a  great  amount  of  knowledge  which  you  would 
not  have  been  in  possession  of  had  you  not  followed  a  method 
in  your  study.  After  a  while  systematic  study  will  become  a 
habit,  and  then  your  mental  capacity  will  Increase,  and  your 
ability  to  grasp  and  understand  will  be  so  developed  that 
study  is  no  longer  an  effort,  but  largely  becomes  a  diversion. 

*     *     * 

RELATION  OP  EMPLOYES  TO  TRADE  SECRETS. 
The  question  of  trade  secrets  has  of  late  attracted  some 
attention,  particularly  on  account  of  the  recent  petition  for 
an  injunction  brought  by  a  well-known  manufacturing  com- 
pany against  two  of  its  former  officials.  Another  litigation, 
which  merits  attention  by  both  employers  and  employes,  is 
that  in  which  a  recent  decision  has  been  rendered  by  a  New 
Jersey  court.  The  complaining  company  had  been  engaged 
in  making  a  special  alloy  steel,  and  a  person  in  the  employ 
of  the  company  had  made  a  contract  that  he  would  not  at  any 


time,  dii'ectly  or  indirectly,  during  the  term  of  the  agree- 
ment or  afterwards,  divulge  to  any  person,  firm  or  corpora- 
tion, except  to  officers  of  the  firm  with  which  he  was  em- 
ployed, any  information  of  any  nature,  known  to  him  or  there- 
after acquired  by  him  during  the  term  of  the  agreement,  relat- 
ing to  or  regarding  any  process  of  steel  making,  or  molding 
or  treating  steel,  that  may  have  been,  is,  or  might  be,  during 
the  term  of  the  agreement,  used  by  the  company.  The  court, 
however,  ruled  that  a  contract  of  this  form  cannot  be  en- 
forced, as  it  not  only  forbids  the  defendant  to  disclose  any 
secret  of  the  complainant,  but  also  any  knowledge  that  ho 
may  have  relating  to  steel  making  in  general.  The  necessary 
ipsults  of  the  enforcement  of  the  contract  would  be  that  the 
defenciant  must  either  work  for  the  complainant  or  remain 
idle,  and  since  the  restraint  is  unlimited  as  to  time  and  place, 
he  might  at  the  option  of  the  complainant,  after  the  expira- 
lion  of  the  term  of  the  contract,  be  without  employment  for 
the  rest  of  his  life  at  the  only  calling  he  knows.  Such  a 
restraint,  the  court  said,  savors  of  servitude,  unrelieved  by  an 
obligation  of  support  on  the  part  of  the  master.  Comment 
seems  unnecessary.  Any  reasonable  minded  man,  whether 
employer  or  employe,  will  grant  that  contracts  of  this  kind 
are  disgraceful  to  the  party  demanding  them. 

*     *     * 

MECHANICAL  PLIGHT. 

The  year  190S  will  be  remembered  for  the  extraordinary 
progress  made  in  mechanical  flight.  The  present  stage  of 
development  of  the  aeroplane  by  the  Wright  brothers.  Far- 
man.  Delagrange,  Curtiss,  and  others  is  such  that  we  may 
truthfully  say  that  the  possibility  of  mechanical  flight  has 
been  conclusively  demonstrated.  The  step  from  the  ignorance 
of  centuries  to  the  present  knowledge  of  the  laws  of  flight 
and  the  structural  requirements  of  the  flying  machine  doubt- 
less is  greater  than  for  all  future  knowledge  that  will  be  ac- 
quired in  the  complete  mastery  of  aviation.  The  conquest  of 
the  air  is  a  matter  of  satisfaction  for  the  machinist  and  ma- 
chine designer.  The  Wright  brothers'  experiments  which, 
doubtless,  have  been  more  thorough  and  comprehensive,  than 
those  of  anyone  working  on  the  problem  of  aeroplane  navi- 
gation, were  made  with  a  skill  and  insight  into  mechanical 
principles  derived  from  their  experience  as  bicycle  builders. 
The  design  of  the  extraordinarily  light  and  powerful  gasoline 
motors  that  develop  a  horse-power  for  each  three  pounds  of 
dead  weight,  or  even  less,  is  in  itself  a  great  achievement, 
and  is  one  that  has  contributed  in  no  small  degree  to  the 
success  of  the  heavier-than-air  machines.  It  is  to  the  ma- 
chine designer  that  we  owe  thanks  for  this  wonderful  motor 
construction. 

The  mechanic  has  had  a  greater  part  in  the  present  triumph 
than  the  theorists  who  have  attempted  to  formulate  laws  of 
flight  by  mathematical  analysis  and  deduction.  The  experience 
of  the  Wright  brothers  shows  that  practically  nothing  was 
known  of  the  action  of  the  atmosphere  on  moving  planes,  espe- 
cially when  thes'e  moving  planes  were  propelled  by  motors. 
Experiments  with  kites,  while  useful,  have  led  to  many  wrong 
deductions.  The  tables  of  wind  pressures  per  unit  of  area  for 
various  velocities  appear  to  be  all  wrong  when  it  comes  to 
bodies  standing  at  angles  in  the  air.  The  unit  wind  pressures 
vary  according  to  the  size  and  shape  of  the  wings.  The 
Wright  brothers  say.  in  their  article  in  the  September  Century. 
that  the  wind  pressures  on  squares  are  different  from  those 
on  rectangles,  circles,  triangles,  or  ellipses;  arched  surfaces 
differ  from  planes,  etc.  They  found,  "contrary  to  the  teach- 
ings of  the  books,  that  the  center  of  pressure  on  a  curved 
surface  travels  backward  when  the  surface  was  inclined,  at 
small  angles,  more  and  more  edgewise  to  the  wind."  A  great 
many  other  confusing  and  contradictory  facts  were  discov- 
ered in  their  experiments  at  Kitty  Hawk,  X.  C..  which  dem- 
onstrated how  little  really  was  known  about  the  mechanics  of 
the  atmosphere.  It  is  gratifying,  however,  to  learn  that  the 
theories  advanced  were  of  value  to  experimenters,  although 
in  many  cases,  wrong.  The  theories  served  <it  least  as 
something  to  grasp  at  and  thus  in  a  degree  did  illumine 
the  dark  way  of  the  youthful  investigators.  The  problem  of 
aerial  navigation  is  tremendously  complicated  by  many  un- 
known factors,  and  it  is  no  wonder  that  mathematical  analy- 
sis and  deduction  were  found  at  fault  in  many  vital  respects. 
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AN  ABUSE  OF  PATENT  RIGHTS. 
Some  time  ago  an  intiiiigement  sviit  was  biouglit  by  an 
Eastern  company  against  another  fliiu  manufacturing  a  lilte 
product,  in  which  the  court  liad  to  decide  tlu;  ijuestion:  Can 
a  manufacturer  buy  a  patent,  never  make  use  of  it,  and  stlli 
sue  for  infringement?  The  decision,  as  rendered  by  the 
Supreme  Court  of  the  United  States,  was  to  the  effect  that 
the  owner  of  a  patent,  after  having  bought  it,  has  an  abso- 
lute property  right  In  it  whether  he  uses  it  or  not.  and  has  a 
right  to  withhold  from  the  public  the  benefits  derived  from 
the  invention.  This  decision,  no  doubt,  ccnforms  with  our 
present  patent  laws,  but  it  is  safe  to  say  that  laws  so  enacted 
and  Interpreted  do  not  carry  out  the  original  purpose  of  pat- 
ent protection,  which  was  simply  to  insure  to  the  inventor 
the  right  of  deriving  full  benefit  from  the  invention,  by  exclu- 
sive privilege  to  use  or  manufacture  for  a  certain  number 
of  years,  and  by  no  means  included  the  right  to  prevent 
others  from  deriving  a  benefit  from  something  which  he  did 
not  care  to  use  himself.  The  present  patent  law  appears 
to  operate  merely  to  restrain  others  from  making  and  using 
for  a  limited  period  a  certain  device  covered  by  a  patent, 
whereas  it  is  clear  that  patent  laws  were  originally  framed 
with  an  entirely  different  conception  of  the  rights  of  the 
inventor.  The  question  of  patent  right  has  an  entirely  differ- 
ent aspect  whether  we  examine  it  from  the  point  of  view  of 
exclusive  right  to  make  or  use  for  a  number  of  years,  or 
of  a  right  not  to  use  it  but  at  the  same  time  prevent  the 
whole  world  from  using  and  deriving  benefits  from  the  inven- 
tion as  well.  The  inventor  is  given  a  monopoly  by  patent 
with  the  idea  of  encouraging  him  to  expend  energy  and  capi- 
tal in  its  perfection,  and  to  benefit  the  public  by  his  inven- 
tion, he  himself  being  assured  a  reasonable  profit  for  a  rea- 
sonable number  of  years.  The  idea  of  permitting  an  abso- 
lute monopoly  of  a  patent,  even  though  the  patentee  or  owner 
of  the  patent  refuses  to  make  any  use  of  it  whatsoever,  is 
very  similar  to  our  harmful  and  vicious  policy  of  legalizing 
monopolies  in  natural  resources  with  the  result  of  benefiting 
a  few  who  render  no  service  to  the  community  at  the  expense 
of  the  community  itself.  From  a  moral  point  of  view  there 
can  be  no  exclusive  right  to  a  patent,  excepting  if  it  be  used, 
any  more  than  thfere  can  be  exclusive  right  to  the  bounties 
of  nature,  excepting  if  they  be  put  to  their  best  use,  so  that 
they  benefit  the  community   at   large. 

*     *     * 

AUTOGENOUS  WELDING. 

During  the  last  ten  years  several  interesting  and  valuable 
processes  for  joining  metal  parts  have  been  developed.  The 
processes  of  welding,  soldering,  and  brazing  are  very  old,  hav- 
ing been  used  from  time  immemorial.  Welding  is  applicable 
only  to  the  joining  of  wrought  iron,  low  carbon  steel  and  a  few 
alloys.  For  the  sake  of  accuracy  we  must  except  gold  which 
in  the  pure,  clean,  annealed  state  has  the  curious  property  of 
welding  cold  under  pressure;  but  commercially  speaking,  weld- 
ing is  limited  to  wrought  iron  and  mild  steel.  Soldering  can 
be  used  only  on  small,  light  work  for  joints  which  are  exposed 
to  ordinai-y  temperatures  and  those  slightly  above  the  boil- 
ing point  of  water,  inasmuch  as  the  melting  point  of  solder 
is  about  400  degrees  F.  Brazing,  that  is,  the  joining  of  parts 
by  the  fusion  of  a  spelter,  is  applicable  to  iron,  steel,  copper, 
brass,  and  ether  metals.  On  many  kinds  of  work  it  is  a  pro- 
cess rather  uncertain  in  results,  even  in  the  hands  of  experts, 
unless  a  good  equipment  is  provided  for  ccntrolling  the  heat 
and  manipulating  the  work. 

Until  within  a  few  years,  cast  iron  could  not  be  brazed  suc- 
cessfully because  of  the  presence  of  the  free  carbon  in  the 
iron.  The  brazing  of  cast  iron  was  made  possible  by  the 
"ferrofix"  process,  which  first  decarbonizes  the  joint,  placing 
the  metal  in  much  the  same  condition  as  wrought  iron,  so  far 
as  the  action  of  brazing  is  concerned,  and  then  brazing  follows 
in  the  usual  manner.  Prior  to  this  discovery  had  been  devel- 
oped the  Thompson  electric  welding  process,  by  which  almost 
all  commercial  metals  except  cast  iron  are  quickly  and  homo- 
geneously welded  together,  the  joint  being  raised  to  incandes- 
cence by  the  flow  of  the  electric  current.  This  process  has  had 
a  very  successful  commercial  development,  and  now  Is  used 
for  making  thousands  of  welds  daily.     It  and  the  other  elec- 


tric welding  procesBes  are  esBentially  autogenous,  aa  will  be 
explained  further  on. 

The  thermit  process  developed  by  Goldscbmldt  was  unique. 
Intense  heat  is  produced  by  the  chemical  reaction  of  pure 
aluminum  and  Iron  oxide  in  a  finely  divided  state,  the  tem- 
perature rising  as  high  as  5,400  degrees  F.  One  product  of  the 
reaction  Is  pure  molten  Iron  or  mild  steel  so  hot  that  when 
poured  upon  the  broken  ends  of  a  forging,  surrounded  by  a 
suitable  mold,  the  parts  are  Instantly  melted,  and  the  whole 
fused  together  with  a  mass  of  hot  metal  which,  as  It  cools, 
binds  the  joint  together  with  a  perfectly  homogeneous  union. 

The  latest  development  In  the  joining  of  metals,  which  Is 
now  assuming  important  commercial  development.  Is  the  so- 
called  autogenous  gas  flame  process.  The  term  autogenous 
welding  is  in  some  danger  of  becoming  applied  exclusively 
to  various  systems  of  gas  flame  welding.  The  flame  produced 
by  the  combustion  of  hydrogen  and  oxygen,  or  acetylene  and 
oxygen,  is  so  hot  that  the  parts  adjacent  to  the  metal  joint  are 
quickly  melted  together,  forming  a  perfect  union.  But  the 
meaning  of  autogenous  welding  is  simply  a  welding  of  its 
own  kind,  the  parts  being  joined  together  without  the  Intro- 
duction of  spelter,  solder  or  any  foreign  material.  Hence  any 
method  of  joining  metals  by  fusion  of  the  joint  which  does  not 
require  the  introduction  of  foreign  material  to  make  the  weld, 
is  autogenous.  Right  here  it  may  be  said  that  the  autogenous 
weld  is  the  only  reliable  joining  of  aluminum  parts  that  has 
been  discovered. 

An  autogenous  joint,  when  properly  made,  must  be  as  strong 
as  the  adjacent  metal,  provided  no  change  has  been  made 
in  the  characteristics  of  the  metal  because  of  the  heat.  A 
broken  forging  that  has  been  subjected  to  special  heat  treat- 
ment to  improve  its  physical  characteristics  could  not  be 
autogenously  welded  and  made  as  strong  in  the  joint  as 
before,  without,  of  course,  again  being  heat  treated. 

The  importance  of  gas  flame  autogenous  welding  in  jointing 
of  boilers,  drums,  receivers  and  thousands  of  other  manufac- 
tured articles,  which  are  now  brazed,  riveted  or  bolted  together, 
is  obvious.  It  would  seem  that  a  revolution  would  be  worked 
in  the  manufacture  of  steam  boilers.  The  weakness  of  joints 
in  boilers  is  more  than  that  of  simple  reduction  of  tensile 
strength.  A  riveted  joint  is  a  section  subject  to  deterioration, 
because  of  localized  stresses  through  bending,  corrosion  and 
the  action  of  the  fire.  The  ideal  boiler  shell  is  that  in  which 
every  part  is  as  strong  as  another  part,  and  which  is  of  uni- 
form thickness  throughout.  The  autogenous  process  bids  fair 
to  make  the  realization  of  this  ideal  possible. 


*     *     * 


It  is  stated  on  good  authority  that  more  than  a  hundred 
cylinders  for  the  engines  ordered  in  Germany  some  time  ago 
for  the  East  Indian  and  the  Assam-Bengal  Railways  were 
condemned  because  of  faults.  Of  these,  eighty-eight  were  con- 
demned in  one  day  by  the  English  inspecting  engineer  at  the 
works.  Further,  after  all  the  engines  were  finished,  it  was 
found  that  the  transverse  framing,  a  steel  casting,  ordered 
outside,  would  not  permit  the  rocker-arms  to  work,  hence 
must  be  replaced.  These  engines  were  promised,  under  fine 
for  delay,  to  be  delivered  in  May,  but  were  delivered  about 
a  year  late.  The  fault  in  the  cylinders  was  mainly  one  of  the 
method  of  casting.  It  would  have  been  by  far  better  to  have 
cast  only  one  pair  of  cylinders  and  tested  these  both  before 
and  after  machining,  to  see  if  the  metal  was  sound,  the  cor- 
ing accurate,  and  the  dimensions  correctly  given  and  worked 
to;  then  if  a  fault  in  any  one  of  these  particulars  had  been 
discovered,  it  could  have  been  remedied  on  the  next  pair,  or  if 
not,  at  least  there  would  have  been  less  loss  on  the  two 
trials  together  than  on  the  eighty-eight.  The  trouble  with 
the  cross-girts  was  one  either  of  the  drawing-room,  of  the 
foundry,  or  of  the  machine  shop;  and  would  have  been  read- 
ily traceable;  and  in  any  case  a  little  careful  inspection 
would  have  revealed  that  the  motion  work  would  not  clear, 
and  the  engine,  consequently,  could  not  make  a  single  turn. 

On  the  same  set  of  engines  the  safety-valve  springs  were 
not  of  the  right  length,  and  a  batch  of  six  hundred  bolts  did 
not  fit  their  nuts. 

All  these  things  reveal  the  desirability — indeed  the  neces- 
sity— of  careful  inspection  all  along  the  line. 
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CURRENT  MECHANICAL  EVENTS-LEADING  ARTICLES  OF  THE  TECHNICAL  PRESS. 


The  Increase  in  the  lumber  cut  in  the  United  States  In 
1907,  over  that  cut  in  1906  was  over  7  per  cent.  The  average 
lumber  cut  In  the  United  States  has  Increased  from  250  feet 
per  capita  in  1850,  to  480  feet  per  capita  in  1907.  There  are 
nearly  30,000  saw  mills  in  the  United  States. 


One  of  the  causes  of  pin-holes  in  aluminum  castings  is, 
according  to  the  Brass  ^Vorl<l,  that  the  metal  is  allowed  to 
remain  in  the  fire  for  some  time  after  it  has  melted.  Alu- 
minum should  never  be  allowed  to  remain  in  the  fire  more 
than  the  time  required  for  melting,  and  overheating  should 
be  carefully  guarded  against  if  a  good  casting  is  expected. 


That  the  aeroplane  has  been  developed  to  the  point  of 
commercial  importance  is  indicated  by  a  cablegram  from 
Le  Mans,  France,  stating  that  a  French  syndicate  has 
offered  Wilbur  Wright  ?100,000  for  the  sole  right  to  construct 
the  Wright  type  of  aeroplane  in  France  and  the  French  col- 
onies. It  is  also  alleged  that  fifty  aeroplanes  of  the  Wright 
model  have  been  ordered  and  that  construction  will  be  begun 
soon. 


A  patent  has  been  granted  to  Henry  V.  Draper,  of  Spring- 
field, Mo.,  for  a  process  of  hardening  copper.  The  copper  is 
melted  in  a  crucible,  and  one  pound  of  alum  and  four  ounces 
of  arsenic  are  introduced  for  every  20  pounds  of  copper. 
After  stirring  for  some  time,  the  copper  is  poured.  It  is 
claimed  that  copper  thus  treated  is  of  great  density,  tough- 
ness and  hardness,  and  that  the  copper  may  be  melted  a 
number  of  times  without  injury. 


In  the  March  issue  of  Machinery  reference  was  made  to 
the  construction  of  boats  and  barges  of  reinforced  concrete 
in  Italy.  According  to  Engineering  News,  reinforced  con- 
crete boats  similar  to  these  in  use  in  Italy  are  to  be  manu- 
factured for  use  on  the  Missouri  river  by  Moechel  &  Lowther 
Engineering  Co.,  of  Kansas  City,  Mo.  This  firm  has  made 
a  model  of  a  300-ton  boat  in  1/60  size,  and  of  a  300-ton 
barge  in  1/45  size,  each  to  draw  3'iA  feet  of  water  for  the  full- 
sized  boat.  Tests  made  on  the  models  have  shown  very  favor- 
able results,  but  as  yet  the  large  vessels  have  not  been  built. 


On  October  3  the  nine-hundred  thousandth  patent  was  issued 
from  the  U.  S.  Patent  Office.  It  was  an  improvement  on  trav- 
eling stairs,  such  as  are  used  in  hotels  and  other  large  build- 
ings. Patent  Commissioner  Moore  estimates  that  the  one 
millionth  patent  will  be  issued  in  the  year  1911,  and  he  calls 
attention  to  the  fact  that  the  total  number  of  patents  issued 
by  the  United  States,  is  not  very  far  below  the  total  number 
for  all  other  countries  for  all  time.  The  Issuance  of  foreign 
patents  up  to  the  date  of  the  last  report,  was  1,135,000,  or  only 
235,000  in  excess  of  the  total  for  this  country. 


The  construction  of  the  two  new  White  Star  liners,  pre- 
viously referred  to  in  Machineht,  is,  we  understand,  to 
be  commenced  in  January  by  Messrs.  Harland  &  Wolff.  The 
definite  plans  are  now  laid  down.  The  steamers  are  to  be 
860  feet  long  and  of  a  gross  tonnage  which  is  8,000  tons  in 
excess  of  that  of  the  Lusitania  and  Mavretania.  The  names 
of  the  two  vessels  will  be  the  Titanic  and  the  Olympic.  There 
speed  is  to  be  practically  that  of  the  Oceanic,  or  21  knots. 
The  first  of  the  two  vessels  is  expected  to  be  ready  in  about 
two  years,  and  the  second  in  somewhat  less  than  three  years. 


The  shop  structure  of  the  Lucas  Machine  Tool  Co.,  of  Cleve- 
land, Ohio,  is  built  with  a  saw-tooth  roof,  and  extensions  have 
been  made  from  time  to  time  by  adding  saw-tooth  roof  units 
as  the  business  has  grown.  To  reduce  the  fire  risk,  the  roof 
of  the  last  section  erected  is  made  of  12  X  18-inch  hollow 
tile,  supported  by  structural  steel,  and  covered  with  asbestos 
looflng.    The  fioor  is  made  of  cinder  concrete  about  4  inches 


in  thickness,  laid  on  the  natural  sand  foundation.  Two-Inch 
planks  are  spiked  to  the  concrete,  and  %-Inch  maple  boards 
are  laid  on  the  planking.  This  combination  makes  a  shop 
floor  which  Is  believed  to  be  superior  to  any  other  construc- 
tion of  equal  cost. 


The  effects  of  the  new  British  patent  law,  which  provides 
for  the  actual  working  of  all  British  patents  within  the  Brit- 
ish Islands,  are  now  commencing  to  be  visible.  The  law  be- 
came operative  on  August  28,  1908.  It  is  stated  that  30 
foreign  firms  have  completed  arrangements  to  open  factories 
in  Great  Britain  for  the  working  of  their  patents,  and  that  a 
number  of  these  are  American  concerns.  Still  other  firms 
in  the  United  States  and  in  Germany  are  negotiating  for 
factories  or  sites  for  plants.  The  principal  articles  which 
American  firms  will  manufacture  in  England  are  telephones, 
typewriters,  phonographic  records,  and  shoe  machinery.  It 
is  estimated  that  about  2,000  patents  are  now  within  the  scope 
of  the  law,  and  that  the  effect  of  the  law  will  be  to  give 
employment  to  from  30,000  to  40,000  people. 


The  development  of  scientific  instruments,  such  as  the 
scleroscope  and  Brinell  machine  for  testing  the  hardness  of 
metals,  may  lead  to  some  astonishing  and  highly  desirable 
discoveries.  In  an  address  delivered  before  the  Institution  of 
Civil  Engineers,  London,  Prof.  Henry  Louis  said  that  one  of 
the  greatest  needj  of  the  present  time  in  mining  is  a  strong 
tough  metal  considerably  harder  than  quartz,  which  can  be 
used  as  a  substitute  for  black  diamonds  or  bort  for  cutting 
hard  rock.  It  is  not  impossible,  so  far  as  we  know,  that  such 
a  metal  will  be  developed  or  discovered.  Hardness  of  steel 
is  a  quality  not  fully  understood.  Manganese  steel,  for  exam- 
ple, resists  all  steel  cutting  tools,  yet  it  seemingly  is  not 
"hard."  It  can  be  bent  without  fracture  and  even  twisted  into 
corkscrew  form.  Scientific  testing  methods  may  lead  to  the 
discov-ery  of  steels  having  as  surprisingly  superior  qualities 
over  those  now  known  as  high-speed  steel  had  above  the  carbon 
and  tungsten  steels  of  a  decade  ago. 


On  September  17th,  Mr.  Orville  Wright,  who  had  previously 
broken  the  world's  records  for  flights  with  a  heavier-than-air 
machine,  while  making  a  trial  flight  at  Fort  Myer,  met  with 
an  accident  which  resulted  in  serious  injuries  to  himself,  and 
the  death  of  Lieut.  Selfridge,  of  the  U.  S.  Signal  Corps.  The 
aeroplane  was  about  75  feet  high,  when  one  of  the  propeller 
blades  broke.  Mr.  Wright  lost  control  of  the  machine,  which 
rapidly  descended,  striking  the  earth  with  terrific  impact 
and  burying  the  two  men  beneath  the  debris.  A  few  days 
after  the  accident  the  broken  blade  was  brought  to  Mr.  Wright 
and  he  discovered  an  indentation  in  it  which  proved  conclu- 
sively that  the  accident  was  due  to  the  propeller  coming  in 
contact  with  a  steel  stay  which  was  near  it,  but  which  was 
not  supposed  to  be  close  enough  to  Interfere  with  its  move- 
ment. At  the  time  the  blade  broke  the  aeroplane  was  on  a 
curve,  and  the  cause  of  the  tragedy  is  attributed  to  this  fact, 
as  the  machine  cannot  glide  in  a  curve  or  spiral. 


A  paper  was  presented  before  the  Franklin  Institute  April 
15,  1908,  on  the  theory  of  shooting,  and  the  evolution  of  the 
Spitzer  bullet,  by  L.  H.  Hartmann.  The  author  briefly  traced 
the  evolution  of  the  shoulder  arms,  mentioning  how  important 
is  a  flat  trajectory  on  the  accuracy  of  shooting.  The  introduc- 
tion of  smokeless  powder  by  Noble  made  possible  very  flat 
trajectories  for  long  ranges.  A  further  improvement  has  been 
made  by  the  Spitzer  bullet,  which  is  made  with  a  sharp,  ap- 
proximately conical  point,  instead  of  the  well  known  rounded 
point  In  common  use.  So  marked  is  the  difference  between  a 
round-nose  bullet  and  a  Spitzer  bullet  that  the  muzzle  velocity 
produced  at  the  same  charge  in  present  government  rifles  is 
2,000  feet  In  the  first  second  with  a  round-nosed  bullet  and , 
2,800  feet  with  a  Spitzer  bullet,  the  gas  pressure  being  42,000 ' 
pounds  per  square  inch.    The  shape  of  the  point  of  the  Spitzer 
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bullet  111  longitudinal  section  Is  a  sharp  ogive.  Tests  made 
by  the  United  States  government,  at  SprlngQeld,  Mass.,  con- 
firmed the  results  that  have  been  experienced  abroad. 


LleutenantCommander  Davis,  of  the  United  States  Navy, 
has  invented  a  new  type  of  torpedo,  which,  judging  from  ex- 
periments, will  prove  very  destructive.  The  torpedo  contains 
a  tube  of  vanadium  steel,  weighing  about  40  pounds,  and 
when  the  torpedo  strikes  the  side  of  the  vessel  a  shell  Is  dis- 
charged from  this  tube,  through  the  opening  made  In  the  ves- 
sel, with  a  velocity  of  600  feet  per  second.  The  shell  is 
charged  with  high  explosive  and  equipped  with  a  time  fuse 
so  that  when  it  reaches  the  interior  of  the  vessel  it  will  ex- 
plode, doing  the  greatest  possible  damage.  In  this  way  the 
protection  now  given  by  the  water  tight  compartments,  bulk- 
heads and  layers  of  coal  will  be  overcome,  and  the  vessel 
damaged  very  much  more  than  when  the  explosion  takes 
place  on,  or  near  the  exterior.  In  a  trial  at  Sheep  Island  in 
Massachusetts  Bay,  a  torpedo  of  this  type  was  sent  120  feet 
to  a  steel  tank  15  feet  in  diameter,  with  three  bulkheads  of 
%-lnch  plate,  and  the  torpedo  shell  passed  entirely  through 
the  tank  and  bulkheads,  going  100  feet  beyond.  There  was 
no  explosive  in  the  shell  used  in  this  trial. 


It  has  been  stated  by  newspaper  reports  that  Professor 
Wood,  of  Johns  Hopkins  University,  has  designed  a  new  type 
of  astronomical  telescope,  by  means  of  which  he  expects  to 
obtain  results  far  in  advance  of  any  obtained  by  telescopes  of 
ordinary  construction.  The  principal  feature  of  Professor 
Wood's  telescope  is  the  mirror,  which  consists  of  a  basin 
of  mercury  set  spinning  by  means  of  an  electric  motor.  The 
mercury  in  the  basin  assumes  a  concave  surface  when  the 
basin  is  rotated,  the  concavity  being  proportional  to  the  speed. 
The  surface  obtained  is  theoretically  more  correct  and  brighter 
than  that  of  any  ordinary  reilector.  By  varying  the  speed 
of  the  basin  it  is  possible  to  alter  the  focal  length  of  the  in- 
strument at  will.  The  only  difficulty,  so  far,  has  been  the 
impossibility  of  eliminating  slight  vibrations  of  the  machine, 
so  as  to  preserve  an  absolutely  perfect  surface  of  the  mer- 
cury. At  the  present  time  Professor  Wood  is  having  a  tele- 
scope constructed  with  a  7-inch  reflector,  and  if  the  instru- 
ment fulfils  his  expectations,  it  is  stated  that  he  will  pro- 
ceed to  construct  a  giant  telescope  along  the  same  lines. 


The  beneficial  effect  of  reforestation  on  water  power  is 
vividly  illustrated  in  the  case  of  Miller's  River,  Mass.  A 
number  of  concerns,  including  the  L.  S.  Starrett  Co.  and  the 
Union  Twist  Drill  Co.,  of  Athol,  Mass.,  have  water  power 
derived  from  this  river,  and  both  concerns  have  auxiliary 
steam  power  to  help  out  during  the  dry  season.  A  few  years 
ago  the  water  would  fail  almost  entirely  in  July  and  August, 
requiring  the  maximum  capacity  of  the  steam  plants  to  run 
the  works,  but  during  the  last  two  or  three  years  the  volume 
of  flow  has  been  almost  equal  to  the  normal  demand  for  power 
during  the  whole  summer,  and  the  steam  power  has  been  re- 
quired for  a  minimum  period.  The  reforestation  of  the  up- 
lands cf  the  drainage  area  that  has  been  going  on  rapidly 
during  the  last  twenty  or  twenty-five  years  has  restored  the 
old  conditions,  and  now  the  rain-fall  is  held  back  by  the 
trees,  shrubbery,  leaves  and  moss,  the  whole  acting  like  a 
huge  sponge  to  absorb  and  feed  out  the  water  instead  of  pre- 
cipitating it  at  once  into  the  water  courses.  In  our  genera- 
tion it  is  common  experience  that  water  power,  except  on 
large  rivers,  is  very  uncertain  and  unreliable,  but  with 
reforestation  of  the  upland  areas  we  may  see  our  streams  in 
a  few  years  restored  to  the  equable  flow  all  the  year  round 
that  existed  in  the  days  of  the  early  settlers.  The  benefit 
of  conserving  forests  on  the  uplands  and  replanting  lumber 
areas  cannot  be  over-estimated  from  almost  any  point  of  view. 


An,  electric  recording  target,  designed  by  Mr.  Sydney  A.  M. 
Rose,  A.M.,  I.E.E..  which  records  each  shot,  or  series  of  shots, 
accurately  and  automatically,  is,  according  to  Engineering, 
being  introduced  by  the  Rose  Recording  Target  Co.,  Ltd.,  14 
Abchurch-lane,  E.  C.  It  consists  of  a  traveling  target  of  the 
usual  size,  in  conjunction  with  a  miniature  recording  replica 
of  same,  located  at  the  firing-point;   the  motions  of  both  the 


target  and  replica  synchronize,  and  when  the  former  Is  lilt, a 
mark  Is  recorded  on  the  corresponding  part  of  the  replica. 
The  target  consists  of  a  paper  or  paper-covered  canvas  band, 
marked  with  the  required  alms,  and  Is  actuated  by  an  electric 
device  which  unrolls  the  band  on  one  side  and  winds  It  up 
on  the  other.  The  endless  scries  of  targets  can  travel  In 
either  direction  and  operates  synchonously  a  roll  of  paper  at 
the  flrlng-polnt  on  which  the  records  are  made.  Across  this 
paper,  and  at  right  angles  to  the  direction  in  which  it  travels, 
is  arranged  a  set  of  contact-making  devices  placed  1/16  Inch 
apart,  and  for  Individual  firing  connected  through  a  resistance 
and  a  line-wire  to  the  marking  mechanism  of  the  recorder. 
An  auxiliary  line-wire  Is  provided  for  synchronizing  purposes. 
For  volley  firing  the  contact-levers  are  each  connected  by  a 
separate  wire  to  a  corresponding  pencil  or  marker.  When 
the  target  Is  being  used,  any  hole  passing  under  the  contact 
devices  immediately  closes  a  circuit,  thus  transmitting  and 
reproducing  the  hits. 


As  we  mentioned  in  the  September  issue  of  Machineky, 
the  state  of  New  York  has  organized  a  new  division  of 
trade  schools  in  the  Education  Department,  and  Mr.  Arthur 
D.  Dean  has  been  made  chief  of  this  division.  This  new 
inauguration  in  the  Education  Department  of  the  state  is 
intended  to  further  the  organization  of  two  classes  of  schools: 
in  the  first  place,  factory  or  apprenticeship  schools,  which 
will  train  men  in  factories  for  the  various  trades;  and  in 
the  second  place,  trade  schools  of  the  ordinary  type.  The  new 
schools  will  be  a  part  of  the  regular  school  system,  and  sub- 
ject to  its  management,  but  the  work  will  not  be  mingled 
or  confused  with  the  work  of  the  ordinary  public  schools. 
The  state  will  make  an  allotment  of  $500  to  the  Board  of 
Education  fcr  each  of  such  schools  giving  instruction  to  not 
less  than  25  pupils,  provided  the  school  is  maintained  for  a 
minimum  period  of  40  weeks  in  one  school-year.  The  state 
will  also  contribute  an  additional  $200  for  each  teacher,  after 
the  first,  employed  in  such  a  school  for  the  same  period. 
Among  the  rules  laid  down  by  the  Department  of  Education 
is  that  for  these  schools  no  teacher  will  be  approved  of  who 
is  not  a  recognized  mechanic.  It  is  advised  that  the  system 
be  organized  upon  an  economical  footing,  it  being  suggested 
that  often  an  idle  building,  erected  for  a  factory,  or  some 
other  purpose,  may  be  used.  All  correspondence  regarding 
this  new  departure  will  be  welcomed  by  Mr.  Dean;  ad- 
dress Division  of  Trade  Schools,  Education  Department, 
Albany,  N.  Y. 


A  test  was  made  August  24  at  the  Springfield  Armory  of 
the  noiseless  rifle  invented  by  Hiram  Percy  Maxim.  The 
test  demonstrated  that  the  report  of  a  service  army  rifle  was 
so  reduced  by  the  device  as  to  be  inaudible  at  a  distance  of 
150  feet  from  the  person  firing.  The  invention  is  of  a  nature 
similar  to  the  muffler  of  a  gas  engine.  Its  essential  parts  are 
a  valve  that  closes  the  bore  of  the  gun  immediately  after  the 
projectile  has  passed  the  valve.  This  closure  of  the  valve 
prevents  the  sudden  expansion  of  the  gases,  the  gases  beins» 
emitted  slowly.  The  result  is  that  the  characteristic  report 
of  a  rifle  is  reduced  three-fourths  in  loudness,  it  being  judged 
by  the  officials  who  were  present  that  the  efficiency  of  the  ap- 
paratus was  about  74  per  cent.  In  the  report  of  the  test  it 
is  stated  that  upon  firing,  the  report  was  like  the  snapping  of 
one's  fingers  accompanied  by  a  slight  hissing  as  the  gases 
escaped.  The  sound  of  the  hammer  striking  the  firing  pin 
was  much  sharper  than  the  report  of  the  piece.  The  Inven- 
tion appears  to  be  entirely  practicable  and  it  is  thought  that 
it  will  work  a  revolution  in  warfare.  The  firing  line  of 
an  army  equipped  with  noiseless  and  smokeless  rifles  will 
be  very  hard  to  locate,  as  there  will  be  neither  noise  nor 
smoke  to  guide  the  observer  as  to  the  position  of  the  enemy. 
A  dangerous  feature  of  the  new  weapon  is  that  it  lends  itself 
admirably  to  the  cowardly  assassin.  With  a  noiseless  gun 
it  will  be  possible  to  shoot  down  a  man  in  the  street  without 
alarming  the  police.  On  the  other  hand,  as  a  game  gun  the 
new  rifle  will  be  highly  prized,  it  being  possible  with  it  to 
shoot  an  animal  without  scaring  the  remainder  of  the  herd, 
but  even  that  has  its  drawback  as  it  will  tend  to  make  the 
business  of  pot-hunting  more  successful. 
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MAKING  CONCRETE  TELEGRAPH  POLES. 

An  intei-f sling  process  has  lately  been  adopted  by  an  Eng- 
lish firm  for  manufacturing  hollow,  tapering,  concrete  tele- 
graph poles  as  well  as  pipes  for  conveying  water,  gas,  oil, 
etc..  under  pressure.  It  has  been  customary  to  regard  con- 
crete as  a  material  which  has  to  be  cast  in  a  mold,  but  this 
machine  uses  the  concrete  as  a  plastic  material,  somewliat 
like  clay,  and  the  poles  and  pipes  are  not  cast  In  a  mold.  In 
general,  the  process  of  manufacturing  concrete  poles,  as  de- 
scribed by  Page's  Weekly,  is  as  follows: 

A  long  core  of  sheet  iron  is  mounted  on  two  trestles  running 
on  rails  so  as  to  be  capable  of  rotation  and  longitudinal  move- 
ment. Upon  this  sheet-iron  core  longitudinal  steel  rods  of 
small  size  are  fixed.  This  core  is  drawn  through  the  machine 
employed,  which  is  stationary.  Concrete  made  of  clean 
screened  grit  and  Portland  cement  is  discharged  into  a  hop- 
per or  drum,  in  which  rotating  paddle  wheels  regularly  dis- 
charge the  concrete  upon  a  bandage  of  coarse  cloth  webbing 
laid  on  a  conveyor  belt  that  takes  one  lap  round  the  core. 
This  continuous  traveling  conveyor  belt  is  stretched  so  that 
it  wraps  the  concrete  round  the  core  under  great  pressure. 
As  the  core  issues  beyond  the  conveyor  belt,  steel  wire  is  fed 
spirally  round  it  so  as  to  press  into  the  concrete  wrapping, 
and  small  rollers  then  apply  great  pressure  by  working  on 
the  -n-ebbing,  the  slack  of  which,  produced  by  the  reduction 
in  circumference  and  external  diameter  resulting  from  this 
pressure,  is  taken  up  by  another  contrivance.  The  core,  there- 
fore, as  it  issues  from  the  machine  is  wrapped  round  spirally 
with  a  bandage  of  cloth  containing  the  concrete.  The  ma- 
chine pulls  the  trestles  with  the  suspended  core  regularly  for- 
ward, so  that  the  core  passes  through  it  as  the  concrete  is 
■wrapped  round  it,  and  when  the  core  has  passed  completely 
through  the  machine,  it  is  lifted  by  an  overhead  traveling 
crane  and  placed  on  one  side  for  the  concrete  to  harden.  In 
about  twelve  hours  the  interior  sheet  metal  core  is  reduced 
in  diameter  by  a  screw  attachment  inside  and  withdrawn 
from  the  pole.  After  hardening  for  about  six  days,  the  band- 
age of  webbing  is  removed  and  the  pole  is  then  complete. 
The  thickness  of  the  shell  of  the  pole  is  from  one  to  two 
inches,  according  to  the  height  and  the  strength  required,  and 
the  reinforcement  is  likewise  varied  according  to  circum- 
stances. Poles  are  made  by  the  machine  above  referred  to 
up  to  39  feet  long,  and  pipes  up  to  20  feet  long  and  2  feet  in 
diameter.  Pipes  are  manufactured  in  the  same  way  as  poles, 
the  smaller  pipes  withstanding  pressures  up  to  twelve  atmos- 
pheres, and  the  larger  pipes  up  to  six  atmospheres. 


ATTACHMENT  FOB  CUTTING  SQUARES  AND  HEXAGONS 
IN  AUTOMATIC  SCREW  MACHINES. 
Practical  Engineer.  August  7,  1908. 
A  device  has  just  been  patented  by  Messrs.  J.  H.  Hopkins 
and  H.  J.  Smith,  of  Manchester,  England,  consisting  of  an 
attach-ment  for  automatic  screw  machines  for  cutting  flat  sur- 
faces, such  as  squares  and  hexagons  or  other  polygons,  on 
■work  produced  from  a  bar,  directly  in  place,  so  as  to  save  a 
second  handling  of  the  work  after  leaving  the  automatic  ma- 
chine. The  attachment,  as  designed,  is  particularly  intended 
to  be  applied  to  a  4-spindle  automatic  screw  machine,  and 
provisions  are  included  for  driving  a  milling  cutter  of  special 
design,  as  described  later,  by  means  of  which  flat  surfaces  are 
cut,  and  also  for  feeding  this  cutter  past  the  revolving  work. 
It  should  be  understood  that  the  work  revolves  while  the  flat 
surfaces  are  cut,  to  provide  for  ■which,  of  course,  required 
some  ingenuity  in  the  design.  As  shown  in  the  illustration, 
a  hexagon  is  cut  on  the  end  of  one  of  the  bars  in  the  machine, 
the  cutting  tool  being  the  cutter  A,  provided  with  three  teeth. 
This  cutter  is  placed  on  a  supplementary  slide,  mounted  on 
the  work-carrying  head  of  the  machine,  and  fed  by  the 
work  by  means  of  a  leverage  system  adjustable  to  suit  the 
requirements  of  different  work.  When  the  device  is  in  op- 
eration, the  work  and  the  cutter  revolve  in  the  same  direc- 
tion in  relation  to  their  axes,  so  that  at  the  cutting  point  the 
directions  of  the  surfaces  which  are  in  contact  are  opposite, 
but  the  cutter  is  geared  to  revolve  at  twice  the  speed  of  the 
work  to  be  provided  with  the  hexagon,  and  as  the  cutter  has 
three  cutting  points  and  revolves  very  rapidly,  it  produces  a 


polygon  with  six  equal  sides  when  it  has  traversed  the  full 
width  of  the  flat.  If  the  cutter  had  only  two  points,  it  is 
clear  that  a  square  would  be  produced.  Were  a  cutter  hav- 
ing only  one  point  used,  the  gearing  being  the  same,  two 
flats  only  would  be  produced,  and  the  remaining  portion  of 
the  circular  surface  would  remain  curved.  It  is  clear  that 
the  same  results  can  be  obtained  by  gearing  of  other  ratios 
than  two  to  one,  provided  the  number  of  teeth  in  the  cutter 
is  selected  to  suit  the  ratio  of  revolutions.  The  sectional 
view  shows  how  the  drive  is  transmitted  to  the  cutter  from 
the  main  drive  of  the  machine. 

It  may  well  be  remarked  in  this  connection  that  when  any 
devices  are  applied  to  automatic  machines  which  in  a  cer- 
tain sense  belong  outside  of  the  original  territory  of  the 
machine,  it  is  very  important  to  take  Into  consideration 
whether  these  devices  require  a  stoppage  of  the  regular  func- 
tions of  the  machine,  and  thereby  rob  the  machine  itself  o." 
tlie  efficiency  of  which  it  is  capable,  or  whether  these  extra 
devices  perform  their  work  simultaneously  with  the  per- 
formance of  certain  of  the  legitimate  functions  of  the  tool. 
In  the  former  case  it  is  often  doubtful  whether  the  introduc 
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Attachment  for  MUling  Squares  and  Hexagons  while  Work  Is  revolving 
for  Other  Machining  Operations. 

tion  of  such  devices  is  economical.  Tying  up  an  automatic 
machine  for  such  operations  as  screw  slotting,  milling,  etc., 
which  prevent  the  continuous  working  of  the  machine,  is 
sometimes  questionable  economy.  On  the  other  hand,  if 
the  devices  are  so  designed  that  operations  which  of  neces- 
sity must  be  performed  on  the  machine  can  still  be  carried 
on  while  the  device  performs  its  own  functions,  then  the  in- 
troduction of  such  devices  is  of  distinct  advantage.  If  we 
analyze  the  conditions  attending  the  device  just  described  ■ne 
will  find  that  one  of  its  strong  features  consists  in  the  fact 
that  the  work  is  provided  with  its  flat  surfaces  while  it  still 
continues  its  rotary  motion,  thus  permitting  other  cutting 
tools  to  perform  their  functions  without  interference.  There 
is  no  stoppage  of  the  machine  whatever  required.  Of  course, 
in  the  present  case  another  very  important  fact  to  consider 
is  that  a  second  handling  of  the  work  for  milling  purposes  is 
saved,  and  it  is  often  the  handling  of  the  work  for  the  per- 
forming of  various  operations,  rather  than  the  time  occupied 
by  the  operations  themselves,  that  determines  the  cost  of  the 
product. 


RELATIVE  ECONOMY  OF  STEAM  AND  GAS  POWER  WHEN 
EXHAUST  STEAM  IS  USED  FOR  HEATING. 

F.  W.  Ballard  in  the  Engineering  ISleus,  August  15,  1907. 

The  present  time  offers  a  good  opportunity  for  making  a 
comparison  bet'ween  the  cost  of  power  generated  by  the  gas 
engine  and  the  cost  of  power  from  steam  when  the  conditions 
are  such  that  either  the  heating  of  the  building,  or  the  carry- 
ing on  of  some  of  the  processes  of  manufacture,  can  be  accom- 
plished by  the  use  of  exhaust  steam  from  the  steam  engine. 
It  is  generally  conceded  that  when  the  power  alone  can  be 
used,  and  the  waste  heat  from  the  steam  engine  and  gas 
engine  is  not  utilized,  doubtless  the  gas  engine  is  the  more 
economical  power  producer.  This  can  hardly  be  disputed 
because  not  only  is  the  gas  engine  cheaper  as  far  as  fuel  con- 
sumption is  concerned,  but  in  a  well-designed  gas  engine  plant 
the  cost  of  maintenance  need  not  be  more  than  one-half  the 
cost  of  repairs  in  a  steam  power  plant  of  the  same  capacity, 
and  the  total  cost  of  labor  for  the  running  of  the  plant  would 
probably  not  run  very  much  over  one-half  -what  the  service 
vould   cost   in   a  steam   plant.     The   feature,   however,  ■which 
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gives  the  steam  iilant  a  doeided  advantage  over  the  gas  plant 
in  economy  is  the  possiljility  of  using  the  e.\baiist  steam  from 
the  steam  engine  for  heating.  This  precludes,  of  course,  the 
use  of  the  condensing  apparatus  in  connection  with  the  engine, 
and  consequently  lowers  the  economy  of  the  steam  plant 
Itself,  but  since  the  latent  heat  contained  In  exhaust  steam 
amounts  to  about  80  per  cent  of  the  total  heat  of  the  steam 
when  going  to  the  engine,  the  lowering  of  the  efficiency  inci- 
dent to  running  the  engine  non-condensing  becomes  of  minor 
Importance.  Not  only  can  the  exhaust  steam  be  used  for  heat- 
ing the  whole  manufacturing  plant,  but  In  addition  to  the 
heating  of  buildings,  a  great  many  manufacturing  concerns  can 
make  use  of  the  heat  of  the  exhaust  steam  for  the  carrying 
on  of  certain  processes  necessary  in  the  work,  thus  saving  the 
use  of  live  steam;  and,  in  cases  where  the  temperature  neces- 
sary is  higher  than  that  of  the  exhaust  steam,  it  is  not  only 
possible,  but  perfectly  feasible,  to  use  the  exhaust  steam  for 
bringing  the  temperature  up  to  a  certain  point,  and  then  to 
supplement  by  the  use  of  live  steam,  thus  effecting  a  great 
saving  of  what  might  otherwise  be  a  very  expensive  operation. 
As  examples  of  uses  for  exhaust  steam,  we  may  mention 
drying  ovens  for  various  kinds  of  manufacture.  If  In  such 
cases  gas  engines  were  used  for  power,  it  would  be  necessary 
to  operate  a  special  boiler  plant  to  generate  steam  for  dry- 
ing purposes  and  for  heating.  There  are  also  great  possibili- 
ties along  the  line  of  using  high-pressure  compound  engines 
for  power,  which  can  be  operated  condensing  or  non-condens- 
ing, so  that  they  can  be  run  condensing  in  the  summer  time 
or  whenever  the  exhaust  steam  is  not  needed  for  heating, 
and  operated  non-condensing  the  balance  of  the  time.  Of  course, 
there  is  a  possibility  of  using  the  exhaust  gases  from  the 
gas  engine  for  the  heating  of  buildings,  but  its  possibility 
is  very  limited,  first,  because  of  the  low  fuel  consumption  of 
the  gas  engine  per  horse-power  hour,  and  second,  because  of 
the  large  percentage  of  the  heat  units  contained  In  the  fuel 
which  are  converted  into  power.  In  a  simple  non-condensing 
steam  engine  we  may  say  that  there  are  about  30,000  heat 
units  contained  in  the  exhaust  steam  for  each  horsepower 
hour,  while  the  waste  heat  in  exhaust  gases  from  the  average 
gas  engine  would  contain  only  about  6,000  heat  units  per 
horse-power  hour.  In  conclusion,  therefore,  in  any  compari- 
son between  the  relative  economy  of  steam  and  gas  power,  due 
consideration  must  be  given  to  the  fact  whether  or  not  the 
exhaust  steam  from  steam  engines  can  be  used  for  heating 
or  other  purposes.  If  it  can  be  so  used,  the  steam  engine 
Is  likely  to  be  the  more  economical  of  the  two  power  pro- 
ducers. 


CLUTCHES  FOR  POWER  PRESSES. 

^fr.  Frank  Mossberg.   at  tJie  Juve  fleeting  of  the  American 
Society  of  Mechanical  Engineers. 

Clutches  for  power  presses  must  be  so  constructed  as  to 
disengage  from  the  driving  wheel  and  allov.-  the  driven  shaft 
to  stop  in  the  same  fixed  position  whenever  disengagements 


Fi^.  1.    Plain  Jaw  Clutch. 

are  made.  For  quick  running  presses  the  clutch  parts  must 
be  light  enough  to  respond  promptly  when  the  trip  lever  is 
actuated,  otherwise  their  inertia  will  so  retard  the  action  that 
the  clutch  will  not  properly  engage  with  the  driving  wheel. 

Perhaps   the   oldest   clutch   used   for   power   presses    is   the 
simple   jaw  clutch   illustrated    in   Fig.    1,   in   which   the    con- 


struction is  so  fully  shown  that  no  explanation  is  necessary. 
This  clutch,  while  it  may  have  proved  useful  for  comparar 
tively  slow  power  presses  and  for  light  work,  has  been  largely 
superseded  by  more  improved  types.  The  principal  objection 
tu  this  clutch  is  its  heavy  parts,  which  make  it  slow  to  re- 
spond, and  sometimes  when  the  speed  is  up  to  100  revolutions, 
dilllculty  is  found  in  making  the  clutch  Jaws  enter  the  driving 
recesses  In  the  wheel. 

Fig.  2  shows  a  form  of  clutch  used  largely  by  several  Con- 
necticut press  manufacturers.     This  consists  of  a  sliding  key 
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Fig.  2.     Sliding:  Key  Clutch. 

B  fitted  to  move  freely  in  a  slot  or  pocket  in  the  crank-shaft, 
and  controlled  by  a  wedge  shaped  cam  A  connected  to  a 
treadle  or  hand  lever.  To  lock  the  clutch  to  the  driving 
wheel,  the  cam  is  released  and  the  spring  forces  the  key  into 
engagement.  Simplicity  and  low  manufacturing  cost  are 
points  in  favor  of  this  clutch,  but  it  requires  considerable 
repairs. 

Fig.  3  illustrates  a  form  of  clutch  used  extensively  by  the 
Stiles  &  Parker  Press  Company,  and  probably  originated  by 
Mr.  Stiles.  It  was  developed  some  thirty  years  ago,  and  yet 
is  still  used  on  a  large  number  of  presses  where  it  appears  to 
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Fig.  3.     SClles  &  Parker  Press  Co  's  Clutch. 


work  satisfactorily.  In  this  clutch  the  locking  pins  A  are  lo- 
cated in  the  driving  wheel,  and  held  in  position  by  the  trigger 
block  B.  To  operate  the  clutch  the  cam  segment  C  is  slightly 
depressed.  When  held  in  this  position  the  trigger  block  lo- 
cated in  the  driving  wheel  will  come  in  contact  with  the  cam 
lever,  releasing  the  clutch  pin,  which  in  turn  drops  into  re- 
cess D  in  the  crank  shaft.  The  cam  lever  is  now  returned  to 
its  normal  position,  and  when  the  shaft  revolves,  the  clutch 
pin  A  will  be  drawn  out  of  the  recess  of  the  crank  shaft  by 
this  same  cam,  thus  stopping  the  driving  shaft  in  its  original 
position. 

Fig.  4  shows  a  clutch  used  by  one  of  the  large  press  manu- 
facturers, which  commends  itself  for  its  simplicity.  Owing 
to  the  peculiar  construction,  however,  whereby  a  considerable 
part  of  the  bearing  in  the  hub  of  the  driving  wheel  is  cut 
away,  the  bearing  is  liable  to  wear  rapidly.  Its  operation  is 
as  follows:  The  lever  B  is  swung  out  of  contact  with  clutch 
arm  C,  allowing  clutch  arm  and  key  to  be  acted  upon  by  the 
spiral  spring  shown  in  dotted  lines.  The  continual  revolution 
of  the  driving  wheel  will  promptly  bring  one  of  the  recesses 
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E  In  front  of  the  half  round  locking  key,  allowing  this  key  to 
make  one-fourth  turn  In  Its  socket  and  thus  lock  the  driving 
wheel  to  the  shaft.  When  the  shaft  reaches  the  original 
point  of  starting,  the  clutch  lever  B  being  in  Its  normal  po- 
sition will  obstruct  the  clutch  lever  C  and  cause  the  clutch 
key  to  return  to  its  original  position,  allowing  the  driving 
wheel  to  pass  over  it  freely. 

Fig.  5  shows  a  form  of  clutch  used  on  presses  made  by  the 
Stiles  &  Fladd  Press  Company.  The  clutch  pin  B  In  this  con- 
struction is  placed  In  a  pocket  In  the  driving  shaft  In  which 
It  moves  radially.  A  spring  forces  this  pin  outward  to  en- 
gage with  a  lug  in  the  driving  wheel  when  the  release  lever 
is  actuated.  This  actuating  mechanism  will  also  cause  the 
clutch  pin  to  recede  into  the  pocket  in  which  It  is  held  by  the 
releasing  cam  out  of  contact  with  the  driving  wheels.  This 
clutch,  having  two  or  more  contact  points  in  the  driving 
wheels,  is  a  very  satisfactory  working  mechanism,  and  has 
proved  very  durable. 

Fig.  6  shows  a  form  of  clutch  used  by  the  Ferracute  Ma- 
chine Co.,  and  designed  by  Mr.  Oberlin  Smith.  This  clutch  is 
used  to  a  large  extent  on  punching  presses.  It  Is  rather  com- 
plicated, especially  In  the  form  applied  to  larger  presses.  A 
desirable  feature  Is  that  it  Is  usually  made  with  several 
contact  points  in  the  driving  wheel  which  are  of  tempered 
tool  steel.  These  contact  points  are  so  constructed  that  when 
the  clutch  Is  engaged,  the  wheel  is  locked  in  both  directions. 
The  illustration  shows  the  working  of  this  clutch. 
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Fig.  4.     BU3S  Clutch. 

Fig.  7  shows  a  form  of  clutch  designed  by  the  author  and 
intended  especially  for  large  presses.  It  has  two  large  en- 
gaging pins  of  tempered  tool  steel,  which  act  together.  These 
are  located  radially  opposite  each  other  and  far  enough  from 
the  center  for  good  leverage.  This  clutch  can  be  made  to 
connect  at  each  half  revolution  of  the  driving  wheel.  It  is 
one  of  the  strongest  made  and  has  proved  serviceable  in 
practice,  requiring  very  little  repairs.  The  clutch  pins  G  con- 
nected with  sliding  collar  C  are  mounted  to  move  freely,  and 
revolve  with  the  driving  wheel  at  all  times.  To  operate  the 
clutch,  the  locking  pin  E  is  pulled  out  off  the  cam  D,  allow- 
ing the  collar  C  and  pins  G  to  move  Into  engagement  w^ith 
the  clutch  lugs  H.  which  lock  the  driving  wheel  and  the  shaft 
together.  When  the  shaft  returns  to  its  original  position  the 
clutch  pins  are  withdrawn  by  the  action  of  the  cam  D. 

A  total  departure  from  all  the  clutches  previously  described 
Is  a  clutch  Invented  by  Mr.  James  A.  Horton,  of  Boston,  some 
years  ago.  Fig.  9  shows  this  clutch,  which  consists  mainly 
of  a  hardened  steel  cam  A  keyed  to  the  crank-shaft;  a 
clutch  ring  C  mounted  to  turn  slightly  on  the  shaft;  a 
series  of  rollers  B  held  loosely  in  slots  in  the  ring,  and  a 
spring  O-  acting  on  the  clutch  ring  and  causing  the  same  to 
turn,  carrying  with  it  the  rollers  B  towards  the  high  point 
of  the  clutch  cam  A.  The  balance  wheel  is  recessed  to  re- 
ceive this  clutch  mechanism,  this  recess  being  lined  with  a 
hardened  tool  steel  ring  D.  The  diameter  of  the  recess  is 
such  that  when  the  rollers  B  reach  a  point  about  half  way 
between  the  lowest  and  highest  point  of  the  cam  they  come 
in  contact  with  the  clutch  ring  D,  and  act  as  wedges  to  lock 


the  clutch.  Release  of  the  clutch  Is  made  when  the  lug  F, 
fastened  to  the  clutch  ring,  strikes  against  the  stop  lever  E. 
This  will  throw  the  clutch  rollers  out  of  engagement  and 
allow  the  wheel  to  pass  freely.  This  clutch  we  may  term 
as  a  positive  friction  clutch.  It  is  instantaneous  In  its  action 
and  can  readily  be  disengaged  at  any  predetermined  position 
on  the  shaft. 

A  desirable  feature  peculiar  to  this  clutch  Is  that  it  can 
be  released  with  ease  under  full  load.     In  other  words,  with 


N 

^ 

3 
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rig.  5.     Stiles  &  Fladd  Clutch. 

this  clutch  it  is  possible  to  cause  the  slide  of  the  press  to 
descend  on  the  work  such  as  in  embossing;  release  the 
clutch  when  the  embossing  dies  act  on  the  work;  and  then 
when  the  desired  time  has  elapsed  for  the  embossing  tools 
to  act,  again  engage  the  clutch  and  cause  the  press  slide  to 
return  to  its  normal  or  up  position. 

This  clutch  has  been  extensively  used  for  power  presses 
by  the  Standard  Machinery  Company  of  Providence,  R,  I., 
and  Is  one  of  the  most  durable  forms  yet  produced  for  this 
purpose.  It  is  suitable  for  the  lightest  as  well  as  the  heav- 
iest press  made  and  works  well  for  speeds  from  the  slowest 
to  500  R.P.M.  The  instantaneous  action  of  this  clutch  when 
the  trip  lever  is  actuated  enables  the  operator  to  run  a 
press  fitted  with  it  faster  and  keep  more  perfect  time  than 
with  any  other.  In  the  ordinary  clutch,  the  operator  presses 
the  treadle  which  actuates  the  fixed  locking  or  catching  key. 
The  balance  wheel  is  revolving  around  the  shaft  and  may 
be  just  past  the  locking  point,  requiring  almost  an  entire 
revolution  to  return  to  the  fixed  point  in  the  wheel,  while  at 
another  time  the  fixed  point  in  the  wheel  Is  in  such  a  posi- 
tion as  to  engage  the  locking  point  instantly;    thus  we  have 
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Fig.  6.    Ferracute  Clutch. 


a  Stroke  of  the  press  taking  practically  two  revolutions  of 
the  wheel  in  one  case  and  only  one  in  the  next,  this  varia- 
tion making  it  impossible  to  perform  operations  in  unison 
with  the  ordinary  clutch.  These  clutches  are  made  in 
various  sizes  to  transmit  from  Vq  horse-power  up  to  1,000 
horse-power 

Fig.  8  shows  the  Horton  clutch  applied  to  a  punching 
press.  It  also  shows  the  tripping  levers  and  automatic  safety 
device  which  guard  against  the  press  making  more  than  one 
stroke   at   a   time,   excepting   by   tripping   the   starting   lever 
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for  each  stroke.  To  make  the  press  run  continuously,  the 
clamp  D  Is  raised  to  the  top  of  the  vertical  rod  shown  and 
fastened  with  a  thumb  screw.  The  operation  and  function 
of  the  mechanism  Is  so  plain  that  detailed  explanation 
Is  unnecessary.  The  safety  device  described  Is  only  one  of 
many  for  use  In  connection  with  a  press  and  a  press  clutch 
and  by  no  means  confined  to  the  Horton  clutch.  The  high 
speed  at  which  small  hand  operated  presses  are  run  makes 
such    a    device    very    desirable    for    the    protection    of    the 


CALCULATIONS  FOR  CONE  DRIVE  AND 
BACK-GEAR  DESIGN. 

ALBERT  CLEOO  • 

One  of  the  first  problems  met  with  in  the  design  of  a  ma- 
chine tool  Is  that  of  determining  suitable  spindle  speeds. 
In  a  correct  design  the  various  speeds  must  have  a  fixed 
relation  to  each  other,  this  relation  being  that  of  geometrical 
progression,    and    the   problem    Is    to    find    the    intermediate 


Fig.  7.     Moasberg  Clutch. 

operator's  hands  and  fingers.  Without  it  a  press  will  fre- 
quently make  a  second  stroke  unexpectedly,  when  the 
operator  is  putting  in  or  removing  from  the  dies  the  piece 
which  has  been  operated  upon,  and  this  is  the  time  when 
accidents  usually  happen.  Small  presses  run  at  a  high  speed, 
and  fed  by  hand,  especially,  should  be  provided  with  clutches 
that  will  not  start  the  press  until  the  operating  lever  is 
tripped.  , 

Press  clutches  must  endure  exceptional  strain  and  abuse. 
Often  a  press  with  its  heavy  fly  wheel  will  be  brought  to  a 
standstill  by  the  operator's  placing  the  work  in  the  die  in 
such  a  way  that  the  press  cannot  make  the  full  stroke.     With 


J/u(7iinrri/,.V.  T*. 
Fig.  9.    Dealgta  of  Horton  Clutch. 

a  fly  wheel  weighing  seven  or  eight  hundred  pounds  and  30 
to  40  inches  in  diameter,  the  strain  on  the  clutch  is  enor- 
mous: but  a  clutch  that  will  not  stand  this  abuse  occasionally, 
without  breaking,  is  not  considered  desirable  or  practicable. 
Several  of  the  clutches  described  are  capable  of  meeting  these 

conditions. 

*     *     » 

Reference  was  made  some  time  ago  in  Machinery  to  the 
trackless  trolleys  in  operation  in  several  places  in  Europe. 
Such  a  trolley  line  has  now  been  projected  from  Chattanooga, 
Tenn.,  to  the  top  of  Walden's  Ridge,  a  distance  of  about  fifteen 
miles.  It  is  stated  in  the  Engineering  Kews  that  the  cars, 
will  carry  thirty  passengers,  and  each  have  starting  arrange- 
ments similar  to  that  of  an  ordinary  automobile. 


3tacfitnfry,.V.T. 
Fig.  8.    Horton  Clutch  applied  to  Power  Preae. 

speeds,  the  various  diameters  of  the  cone  steps,  and  the  back- 
gear  ratio,  when  the  slowest  and  fastest  speed  and  the  diam- 
eter of  one  of  the  cone  steps  are  given.  The  calculations 
for  finding  these  speeds  are  rather  lengthy,  and  the  machine 
designer  will  no  doubt  appreciate  any  method  which  permits 
him  to  save  time  and  work  in  the  laying  out  of  his  drive. 
The  table  given  in  the  current  Supplement  will  be  found 
to  be  very  valuable  for  this  kind  of  work.  This  table  gives 
a  number  of  geometrical  progressions  ranging  from  speeds 
decreasing  by  1.5  per  cent  to  speeds  decreasing  by  50  per 
cent. 

The  simplest  way  to  describe  the  advantages  of  this  table 
will  be  by  a  practical  example.  Assume  that  the  spindle 
of  a  lathe  requires  18  speed  changes,  varying  from  6  to  250 
R.  P.  M.,  that  the  cone  has  three  steps,  the  largest  step 
being  15  inches  in  diameter,  that  the  lathe  is  double  back- 
geared,  and  that  a  two-speed  counter-shaft  is  provided.  The 
questions  to  be  answered  are  then:  What  are  the  inter- 
mediate speeds  between  6  and  250  R.  P.  M.?  What  are  the 
diameters  of  the  two  remaining  cone  steps?  What  are  the 
back-gear  ratios?  and  what  should  be  the  counter-shaft  speeds? 

If  we  turn  to  the  table  given  in  the  Supplement,  we  will 
find  that  the  maximum  speed  in  every  case  is  given  as  1,000, 
which,  in  the  case  of  the  lathe  we  are  to  design,  is  four 
times  greater  than  the  maximum  speed  of  the  spindle.  In 
order  to  reduce  the  figures  given  in  the  table  to  correspond 
with  those  of  our  example,  we  must  divide  the  speeds  given 
in  the  table  by  4  (1,000 -^  4  =  250) ;  our  slowest  speed, 
given  as  6  R.  P.  M.,  will  then  correspond  to  a  speed  given  in 
the  table  equal  to  24  R.  P.  M.  (24^4  =  6).  It  will  be  seen 
that  24  and  1,000  are  in  exactly  the  same  ratio  as  6  and  250. 
The  number  of  spindle  speeds  being  18,  we  now  follow  the 
horizontal  line  from  the  figure  IS  in  the  left-hand  column 
of  the  table,  until  we  reach  the  number  nearest  to  24.  this 
number  in  this  case  being  22.5  in  the  20  per  cent  column. 
The  figures  in  this  column,  divided  by  4,  will  give  us  the 
range  of  the  speeds  desired,  these  speeds  being  as  follows: 

250  65.5  IT.IT 

200  52.5  13.7 

160  42  11 

128  33.5  8.8 

102.5  26.75  7.04 

82  21.5  5.62 

The  speed  ratio  for  the  first  back-gears  is  obtained  by  divid- 
ing 250,  the  fastest  open  belt  speed,  by  65.5,  the  fastest  first 
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back-gear  speed;  and  the  second  back-gear  ratio  Is  found 
by  dividing  250,  the  fastest  open  belt  speed,  by  17.17,  the 
fastest  second  back-gear  speed.  These  two  ratios  are  then 
found  to  be  .'5.82  to  1,  and  14.6  to  1,  respectively.  The  counter- 
shaft speeds  will  be  found  to  be  200  and  102.5  (the  speeds 
of  the  middle  cone  steps),  if  consecutive  spindle  speeds  are 
obtained  by  moving  the  belt  from  one  step  on  the  cone  to 
another;  but  if  consecutive  speeds  are  obtained  by  shifting 
the  counter-shaft,  then  this  latter  would  be  required  to  run 
at  160  and  128  R.  P.  M.,  which  would  then  be  the  speeds  of 
the  middle  cone  steps.  The  diameter  of  the  smallest  cone 
step.    If   consecutive    speeds   are   obtained    by   changing   the 

15  X  160 

counter-shaft    speed,    will    equal    =  9.6    inches.     The 

250 
diameter  df  the  middle  step  would  then  be  12.3  inches.  It 
will  be  seen  that  the  table  In  the  Supplement  diminishes  the 
actual  work  required  for  calculating  geometrical  speed  pro- 
gressions to  a  large  extent,  and  that  the  various  quantities 
to  be  settled  upon  can  be  determined  with  very  little  arith- 
metical  w-ork. 

If  it  be  required  to  lay  out  a  drive  with  four  cone  steps 
Instead  of  three,  the  calculations  for  the  counter-shaft  speeds, 
of  course,  become  a  little  more  complicated,  as  there  is 
then  no  middle  cone  step,  but  the  use  of  the  table  for  finding 
spindle  speeds,  and  back-gear  ratios  will  eliminate  a  great 
amount  of  work  even  in  this  case. 


COMPUTATION  TABLE  FOR  REGULAR 
POLYGONS. 

W.  L.  BENITZ  • 

The  object  of  the  two  tables  relating  to  regular  polygons, 
in  the  Supplement,  Is  to  simplify  the  necessary  calculations 
for  any  required  dimensions  of  polygons.  If  the  area,  or 
any  dimension  of  a  regular  polygon  of  a  specified  number 
of  sides,  is  given,  all  the  other  dimensions  are  thereby  de- 
termined in  amount,  and  the  proportion  -nhich  the  known 
part  bears  to  each  of  the  unknown  parts  will  vary  with 
the  number  of  sides  of  the  polygon.  A  knowledge  of  trigo- 
nometry is  a  requisite  in  determining  the  required  propor- 
tions of  these  parts,  and  the  accompanying  tables  were  pre- 
pared not  only  to  facilitate  the  trigonometrical  work,  but, 
at  the  same  time,  to  simplify  the  process  down  to  plain  multi- 
plication, or.  -where  the  area  is  the  given  dimension,  to  the 
extraction  of  a  square  root.  The  case  in  which  the  num- 
ber of  sides  is  required  cannot  be  directly  solved  by  elemen- 
tary trigonometry,  but  Is  easily  found  by  means  of  the  tables. 

Table  I  in  the  Supplement  gives  the  symbols  by  which  the 
various  parts  are  designated,  as  well  as  all  the  necessary 
formulas  needed  for  any  computation.  In  addition  to  the 
symbols  indicated  at  the  top  of  Table  I,  there  appear  the 
letters  B.  F.  M.  K.  and  B,  which  are  calculated  in  Table  II 
for  the  proper  value  of  N.  the  number  of  sides  of  the  poly- 
gon, which  heads  the  first  column.     These   letters  represent 

180°  180° 

the  following  quantities:     F  =  .Y  tan  ;  M=z2y  sin  ; 

N  N 

1  180°  N  180°  N  360° 

B  =  —  cosec  ■ ■;   £"  =  —  cot  ;   H  =  —  sin  .     The 

N  N  4  X  S  N 

logarithms  of  these  quantities  are  given  in  each  succeeding 
column  for  convenience  in  logarithmic  calculation.  The  use 
of  the  tables  may  be  partly  illustrated  by  the  following  sim- 
ple applications. 

Example  1. — What  size  octagon  steel  will  have  a  sectional 
area  of  2  square  incies? 

We  know  A  =  2,  N  =  8,  and  must  find  d.     In  Table  I  and 
in  the  column  headed  A,  we  run  down  the  column  until  we 
•find  d  on  the  left-hand   side  of  the  equation,  giving  the  for- 
4VA£- 

mula  d  = 1     The   value   of  K  is   taken   from   Table   II 

N 

in  the  line  beginning  with  A' =  8,  giving  us  £:  =  4.82843.  Sub- 
etituting  these  values  of  A.  K.  and  N  in  the  formula  gives: 
4V2  X  4.82843  VS.Soese" 


proper  distance  across  the  flats  to  give  a  sectional  area  of  2 
square  Inches. 

Example  2. — What  is  the  size  of  the  round  bar  from  which 
the  octagon   bar  of  the  preceding  example  could   be   milled? 

It  Is  now  required  to  find  D,  with  .V  =  8,  as  before,  and 
A  =  2,  or  we  may  use  d  z=  1.554,  as  already  found.  If  the 
latter  is  selected  we  know  d,  and  selecting  the  last  formula 
In  the  column  headed  d  from  Table  I  gives  D  =  BFd.  B  and 
F  are  selected  as  before,  but  If  we  use  logarithms  this  time 
we  will  take  our  values  from  the.  tabulated  logarithms  of 
those  quantities,  giving  us  in  the  line  for  ]V  =  8,  Table  II,  log. 
« =  1.51407;  log.  F  =  0.52031;  and  log.  1.554  =  0.19145,  from 
table  of  logarithms. 

Then  log.  D  =  log.  B  +  log.  F  +  log.  d  =  T.51407  +  0.52031 
-f  0.19145  =  0.22583,  and  D  =  1.682  Inch. 

Example  3. — WTiat  Is  the  area  of  a  segment  of  a  circle, 
66  Inches  in  diameter,  lying  between  the  circumference  and 
one  side  of  an  Inscribed  polygon  of  5  sides?  The  area  re- 
quired, which  is  similar  to  the  shaded  area  in  the  figure  of 
Table  I  in  the  Supplement,  will  be  one-fifth  of  the  difference 
in  areas  between  the  circle  and  the  inscribed  polygon.  Know- 
ing D.  we  find  the  area  of  the  po-lygon  from  the  formula 
A=:HD-.  using  the  value  of  H  for  A^  =  5,  which  is  0.59441. 
The  area  of  the  polygon  is  then  A  =   (66)'  0.59441  =  2589.3 


square   inches. 
square   inches. 


The  area  of  the  circle   is- 


(66)- 


:  3421.2 


Taking   one-fifth   of   the   difference   we   have 
3421.2  —  2589.3 


Area  of  segment  = 


:  166.38  square  Inches. 


d  =  - 


8 


-  =  1.554  inch,  which  Is  the 
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Example  4. — If  each  side  of  a  polygon  Is  4  inches  long, 
how  many  sides  must  it  have  to  make  the  area  99  square 
inches? 

In  this  case  both  C  and  A  are  known  and  N'is  to  be  de- 
termined.    Selecting  the  formula  for  A  when  C  Is  known,  we 

A 
have  A  ^=  KC-.  and  solving  for  K  gives  K  = .     Substitut- 
es 

99         99 

ing   the   known  values   of  A   and    C  we   have   A'^ =:  — 

(4)-  16 
^6.1875.  Running  down  the  column  headed  A"  in  Table  II, 
we  find  the  nearest  value  to  this  is  6.181S2,  which  corre- 
sponds to  the  value  9  for  N.  The  figure  would  then  have 
9  sides. 

These  are  only  a  few  of  the  many  applications  that  may 
be  made  of  the  tables,  and  as  indicated  by  the  number  of 
formulas,  there  may  be  twenty  different  problems  stated,  all 
of  which  are  taken  care  of.  These  formulas  and  tables  are 
also  adapted  to  the  solution  of  iscsceles  triangles  in  which 
the  vertical  angle  approximates  that  in  column-  Z,  Table  II. 


TWO-CYCLE  AND  FOUR-CYCLE  GAS  ENGINES. 

The  growing  Importance  of  the  gas  engine  as  a  motive 
power  for  all  services  makes  the  application  of  the  terms 
"two-cycle"  and  "four-cycle"  peculiarly  aggravating  misnom- 
ers. The  word  "cycle"  means  a  chain  cf  events  that  follow 
one  after  another  until  completion,  when  the  same  chain  of 
events  Is  repeated.  In  the  action  of  the  so-called  four-cycle 
engine,  the  mixture  of  atmosphere  and  combustible  gas  is 
drawn  into  the  cylinder  by  the  induction  stroke.  The  next 
stroke  of  the  piston  compresses  the  mixture  of  combustible 
gas  and  air  into  the  clearance  space  of  the  cylinder,  where  It 
is  exploded  by  a  spark.  The  next  stroke  is  the  power  stroke, 
tollowing  which  is  the  stroke  which  exhausts  the  spent  gases 
from  the  cylinder.  Following  this  stroke  is  the  induction 
stroke  again.  Thus  four  strokes  of  the  pistons  are  required 
to  complete  the  cycle. 

In  the  two-cycle  engine  there  is  the  induction  stroke  and 
the  firing  stroke,  only  two  strokes  being  required  to  complete 
the  cycle,  the  exhaust  gases  being  expelled  at  the  same  time 
that  a  new  charge  is  forced  into  the  cylinder.  The  particular 
descriptive  terms  which  apply  to  the  two  types  of  internal 
combustion  motors  and  whicli  are  coming  into  use  to  some 
extent  are  "two-stroke  cycle"  and  "four-stroke  cycle."  these 
terms  clearly  describing  the  action  of  the  respective  types. 
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GRINDING  THREADING  CHASERS  FOR 
BRASS  WORK. 

BTHAN  VIAIX* 

From  time  to  time  a  coriTsiJondent  will  tell  of  liis  trouble 
in  obtaining  a  smooth  thread  on  niuchine  or  tool  steel  when 
using  the  self-opening  type  cf  die  heads;  but  when  a  person 
has  been  working  with  tools  of  this  description  on  brass 
of  varying  grades  cf  hardness  he  conies  to  the  conclusion 
that   dealing   with    machine   or   tool   steel    is   what   might   bo 


FI9.  1.    Threading  Die  Chasers  used  for  Brass  Work. 

called  a  "soft  snap."  When  the  brass  worked  upon  is  rea- 
sonably uniform,  the  difficulty  of  grinding  threading  dies  to 
suit  the  work  is  not  so  pronounced.  But  when  all  kinds  of 
brass,  scrap  as  well  as  new  brass,  is  used,  only  long  experi- 
ence will  enable  a  man  to  sharpen  the  thread  cutting  chasers 
80  that  they  will   give  satisfaction.     Definite   rules  that  will 
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Pigs.  2  to  11.    Different  Ways  of  Grlndinfr  Rake  and  Chamfer  on 
Threading  Die  Ctiasers. 

cover  all  cases  cannot  be  laid  down,  but  a  few  general  prin- 
ciples applying  to  the  grinding  of  these  tools  may  be  of 
value. 

That  difficulties  will  arise  on  account  of  ununiformity  in  the 
texture  of  the  brass  to  be  worked  upon  is,  of  course,  evident. 


Another  difficulty  to  be  contended  with  Is  the  wear  of  the  die 
lieads.  When  the  die  heads  are  new  the  cbaBers  are  held 
reasonably  solid,  but  when  the  heads  wear,  the  chasers  be- 
come loose  and  must  be  ground  bo  that  they  will  not  dig  Into 
the  brass  and  produce  a  torn  or  imperfect  thread.  In  the 
following  the  writer  will  disrribe  the  practice  of  grinding 
chasers  in  a  certain  shop  where  a  great  deal  of  this  work 
is  done.  All  chasers  used  in  this  shop  are  made  in  the  tool- 
room from  Jessop  steel,  and  the  threads  are  cut  and  relieved 
on  Hendey-Norton  lathes.  They  are  then  hardened  and  sent 
to  the  grinding  room  to  be  sharpened.  The  first  cost  of  the 
chasers  is  liigher  than  that  for  which  they  could  be  bought 
from  firnis  making  a  business  of  die  making,  but  these 
chasers  give  better  satisfaction  than  any  that  could  be  ob- 
tained in  the  market,  and  besides,  any  faults  discovered  In 
actual  use  may  be  corrected  in  the  next  lot,  which  Is  not  the 
case  when  the  chasers  are  purchased. 

In  making  brass  chasers  it  is  absolutely  necessary  that  the 
threads  be  relieved;  otherwise  clogging  will  result.  In  the 
class  of  work  just  referred  to,  most  of  the  threads  are  run 
up  close  to  a  shoulder,  and.  as  a  consequence,  a  very  sharp 
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Fig.  12.    Grinding  the  Chamfer  on  the  Chaser. 

chamfer  must  be  ground  on  the  chasers.  It  is  not  good  policy 
to  grind  the  chamfer  any  oftener  than  is  absolutely  necessary, 
because  each  grinding  of  the  chamfer  will  shorten  the  life  ot 
the  chasers  in  those  cases  w-here  the  die  cuts  close  to  a 
shoulder.  When  chasers  show  a  tendency  to  break  off  at  the 
chamfer  or  to  get  dull  quickly  at  this  place,  they  may  be 
made  with  an  extension  as  shown  at  A  in  Fig.  1.  When  made 
in  this  way  the  chasers  are  usually  worn  out  by  the  time  the 
extensions  are  ground  off  flush  with  the  face  of  the  body. 

Referring  now  to  the  principle  of  grinding  thread  chasers, 
a  number  ot  conditions  ai-e  shown  in  Figs.  2  to  11.  Our  dis- 
cussion will  probably  be  clearer  if  for  the  time  being  we  con- 
sider the  chasers  as  lathe  tools.  In  Fig.  2  Is  shown  a  chaser 
with  milled  threads.  This  is  extremely  difficult  to  use  on 
brass  work.  When  ground  as  shown  at  c  it  will  dig  into  the 
work;  when  ground  down  still  further  as  at  i  it  still  has  the 
same  tendency.  To  grind  it  as  shown  at  a  and  6  would  pro- 
duce impossible  angles  for  brass  work.  In  Fig.  3,  a,  h.  and  c 
are  the  same  angles  as  c  and  d  in  Fig.  2,  and  d  and  e  show 
the  teeth  ground  without  rake.  When  ground  as  shown  at  6. 
the  cutting  edge  being  on  the  center  line,  the  tool  has  still  a 
tendency  to  dig  in.  If  ground  as  at  e.  it  is  obvious  that  this 
angle  is  undesirable.  The  writer's  experience  points  toward 
the  fact  that  it  is  useless  to  experiment  with  this  kind  of 
chaser  on  brass  work,  as  it  is  impossible  to  grind  it  so  as 
to  be  able  to  use  it  any  great  length  of  time. 

Fig.  4  shows  a  chaser  ground  to  angles  advantageous  for 
very  hard  brass.  The  angle  is  so  determined  that  the  face  of 
the  cutting  edge  is  %  inch  ahead  of  the  center  at  the  succes- 
sive grindings.  In  Fig.  5  the  chaser  is  ground  with  a  nega- 
tive rake,  the  cutting  edge  being  1-16  below  the  center.     This 
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Is  used  oroaslonally  for  rertaln  classes  of  work,  sucli  as  very 
soft  "greasy"  brass.  In  Kig.  C  is  shown  a  chaser  ground  In  a 
way  to  give  the  best  satisfaction  for  all-around  work.  The 
cutting  edge  Is  ground  so  that  a  line  passing  through  the  face 
also  passes  throuRh  the  center  of  the  work.  Finally,  in  Fig. 
7  Is  shown  a  very  poor  way  to  grind  a  chaser  whether  for 
brass  or  steel,  as  the  angle  of  the  cutting  point  changes  with 
each  successive  grinding,  and  while  such  a  chaser  may  cut 
satisfactorily  en  some  work  when  nearly  new,  it  is  not  likely 
to  do  so  after  one  or  two  grindings. 

In  grinding  the  chamfer  on  a  brass  cutting  chaser  a  wheel 
about  the  size  of,  or  very  slightly  larger  than,  the  piece  which 
the  chaser  is  intended  to  cut,  should  be  used.  The  relation  of 
the  wheel  to  the  chaser  when  grinding  the  chamfer  is  indi- 
cated in  Figs.  8  and  9.  In  Fig.  8,  6  represents  the  stock  to  be 
cut,  and  a  the  emery  wheel  used  for  grinding  the  relief  of  the 
chamfer.  As  will  be  seen,  the  center  of  the  emery  wheel  is  a 
trifle  below  the  center  of  the  stock,  and  somewhat  toward  the 
right.  In  Fig.  9  is  shown  the  relation  when  grinding  a  chaser 
for  hard  brass,  such  as  shown  in  Fig.  4.  Extreme  care  must  be 
taken,  in  grinding,  not  to  draw  the  cutting  edge  or  chamfer  of 
the  teeth. 

In  Fig.  10  is  indicated  the  angle  at  which  the  chaser  should 
be  set  in  the  fixture  when  grinding  the  chamfer  for  a  uniform 
run  of  thread  cutting.  Fig.  11  gives  a  little  more  bevel  or 
angle  of  chamfer.  As  a  general  rule,  except  for  the  very 
hardest  brass,  as  little  relief  as  possible  baclv  of  the  cutting 
edge  of  the  chamfer  should  be  used,  as  it  steadies  the  chasers 
when  starting  the  thread.  It  is  of  advantage  when  grinding 
new  chasers  to  set  the  chaser  well  over  to  the  left  of  the 
wheel,  using  a  fixture  such  as  shown  in  Fig.  12,  and  just  touch 
the  edge  of  the  chamfer  furthest  away  from  the  cutting  edge, 
with  the  wheel;  then  gradually  move  the  wheel  over  until 
there  is  a  slight  relief  all  the  way  up  to  the  cutting  edge. 
A   fixture   or  jig   used   for   grinding   the   faces   of   chasers   is 


take  away  the  fln  and  slightly  dull  the  cutting  edge.  An  oil 
stone  should  then  be  run  lightly  over  the  edge  of  the  chamfer 
to  dull  it  just  enough,  so  that  it  is  not  entirely  sharp.  Tlie 
chaser  threads  are  then  dipped  In  a  little  flour  of  emery  and 
oil,  and  brought  up  against  a  wire  brush,  as  shown  in  Fig. 
14.  They  are  then  turned  over  and  brought  up  against  the 
wire  brush  as  shown  in  Fig.  15.  This  should  be  done  very 
lightly,  and  has  the  effect  of  smoothing  the  edges  the  right 
amount.  A  little  practice  soon  enables  one  to  determine  the 
proper  amount  for  this.  The  wire  brush  is  G  inches  in  diam- 
eter, made  of  fine  wire,  and  runs  3,400  revolutions  per  minute. 
As  a  rule,  a  brass  cutting  chaser  will  chatter  when  too 
sharp.  When  the  thread  cut  becomes  torn,  it  is  evidence 
that  the  chasers  are  dull,  or  that  they  feed  too  fast.  Burrs 
in  the  thread  tend  to  have  the  same  effect  as  increasing  the 


Fig.  13.    Grinding  the  Cutting  Edge  of  the  Chaser. 

shown  in  Fig.  13.  Both  of  these  fixtures  are  made  by  an  out- 
side company  (The  Modern  Tool  Co.,  Erie.,  Pa.)  especially  for 
this  purpose.  It  is  necessary  to  use  some  kind  of  a  fixture,  as 
it  is  impossible  to  get  good  results  when  chasers  are  ground  by 
hand. 

Alundum  wheels  of  rather  fine  grade  and  known  as  elastic 
bond,  have  given  better  satisfaction  for  grinding  chasers  than 
any  other  wheels,  but  no  matter  what  wheel  is  used  there  is  a 
fln  left  on  the  cutting  edges  of  the  tool,  which  Is  a  source  of 
trouble  if  not  removed.  Lapping  in  various  ways  was  tried 
for  removing  this  fin,  but  the  most  satisfactory,  as  well  as  the 
quickest  way,  is  to  use  a  very  fine  three-cornered  file  and  just 
draw  it  lightly  down  each  V-groove  of  the  thread  at  an  angle 
of  about  45  degrees,  not  pressing  hard  enough  to  more  than 


Pigs.  14  and  15.    Revolving  "Wire  Brushes  which  smooth  the  Cutting 
Edges  of  the  Chaser 

pitch  in  many  cases.  Chasers  generally  tend  to  feed  too  fast 
rather  than  too  slow,  and  the  remedy  is  the  judicious  removal 
of  burrs  or  dulling  of  the  cutting  edges,  provided,  of  course, 
that  the  teeth  are  already  ground  to  the  right  cutting  angle. 
When  a  set  of  chasers  feed  too  slow  the  cause  is  usually  that 
there  is  not  enough  clearance  back  of  the  cutting  edges  of  the 
chamfer.  Whether  chasers  feed  too  fast  or  too  slow  is  easily 
determined  by  examining  the  thread  cut.  If  the  side  of  the 
thread  next  to  the  turret  is  smooth,  and  the  side  next  to  the 
chuck  is  torn  or  ragged,  the  chasers  feed  too  fast,  and  vice 
versa. 


At  the  October  13  meeting  of  the  gas  power  section  of  the 
American  Society  of  Mechanical  Engineers  in  New  York,  a 
plan  of  action  was  presented  in  a  paper  by  Mr.  H.  L.  Do- 
herty.  It  briefly  reviewed  the  subject  of  gas  power  and 
pointed  out  some  of  the  fields  of  activity  that  are  now  in 
embryonic  state.  He  warned  the  members  of  the  section 
in  regard  to.  unpromising  fields  and  unnecessary  duplication 
of  work.  Much  duplicate  work  could  be  avoided  if  the  pres- 
ent state  of  the  gas  power  art  could  be  quickly  brought  be- 
fore the  membership  and  provision  made  whereby  all  prog- 
ress in  the  state  of  the  art  would  be  quickly  reported.  As 
an  example  of  an  unpromising  field  of  experiment  and  inven- 
tion, Mr.  Doherty  quoted  the  so-called  gas  turbine  as  distin- 
guished from  the  mixed  turbine,  that  is,  a  turbine  using  both 
gas  and  steam.  To  construct  an  actual  gas  turbine  on  or- 
dinary lines  requires  the  transformation  of  heat  energy  to 
work  energy  at  a  temperature  and  blade  velocity  beyond  the 
strength  of  any  material  now  known.  In  spite  of  this  fact. 
however,  thousands  of  dollars  have  been  wasted  in  the  vain 
attempt  to  solve  the  problem. 

*     •     • 

The  general  development  of  the  gas  engine  has  taken  little 
account  of  the  heat  of  the  exhaust,  the  exhaust  generally  being 
allowed  to  go  to  waste.  However,  there  is  a  growing  dis- 
position now  to  utilize  the  exhaust  heat  for  water  heating 
and  steam  generation.  Experiments  made  abroad  indicate 
that  the  heat  of  the  exhaust  will  evaporate  from  1.1  to  about 
1.5  pound  of  steam  per  horse-power  per  hour,  or  it  will  raise 
from  600  to  820  pounds  of  water  from  32  degrees  F.  to  the 
boiling  point.  The  value  of  this  heat  from  a  large  gas  engine 
is  apparent. 
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A  PROPELLER  PLANING  MACHINE. 

NOSMOT, 

The  accompanying  half-tones  and  line  engraving  Illustrate 
a  machine  designed  to  dispense  with  considerable  hand  labor 
In   the   flnisliing  of   large   propeller   blades.     Up   to   the   time 


the  tool  and  Its  motion  to  the  shape  of  the  propeller  and  It* 
angular  deflection. 

The  propeller  is  firmly  clamped  to  the  table  In  such  a 
position  that  the  center  of  one  blade  Is  In  line  with  the  tool 
bar.     A  liey  locking  the  feed  shaft  to  the  slide  screw  Is  pulled 


that  this  machine  was  put  in  operation,  all  blades  were  fln-      out,  and  the  tool  is  brought  nearly  to  the  surface  of  the  blade. 


.t/acAtiuT-^.  y,y. 


Flff.  1.    Oeneral  Arrangement  of  Propeller  Planing  Machine. 

Ished    by    chipping,    grinding   with    a   flexible   shaft    grinder,      The  locking  key  is  then  driven 


scraping  and  filing,  and  the  time  consumed  was  considerable. 
The  blades  were  not  uniform  when  thus  finished,  and  conse- 
quently did  not  balance  when  under  pressure. 


Fig.  2 


pell^;   Planing  Machine  in  Operation. 


The  propellers  are  now  cast,  the  hub  bored,  and,  in  the 
case  of  the  one  shown  on  the  machine  in  Fig.  2,  the  blades 
are  fitted  to  the  body.  The  body  in  this  case  is  finished  on 
the  boring  mill  with  the  exception  of  the  screw  holes,  which 
are  drilled  and  tapped  in  the  radial  drill.  The  blades  are 
tested  on  the  surface  plate  and  the  pitch  line  marked.  The 
shanks  are  also  laid  off  and  prick  punched  around,  after 
which  they  are  centered  in  the  horizontal  boring  mill  and 
finished  in  the  lathe. 

The  blades  and  body  are  assembled  on  the  erecting  floor 
and  then  placed  in  position  on  the  planing  machine.  This 
machine,  as  shown  in  Fig.  1,  consists  of  a  regular  planer  on 
the  platen  of  which  is  bolted  an  upright  carrying  a  slide. 
The  tool-carrying  bar  is  fitted  into  this  slide,  the  vertical 
movement  of  which  is  governed  bj'  the  lead-screw  shown. 
The  slide  is  balanced  by  weights  at  the  back  of  the  upright, 
for  the  purpose  of  taking  the  strain  from  the  screw.  A  motor 
driving  the  feed  shaft  is  also  bolted  to  the  platen  and  used 
for  quickly  running  the  tool  either  way  over  the  work.  A 
ratchet  and  pawl  arm  carrying  a  roller  is  bolted  onto  one 
of  the  housings  and  this,  in  conjunction  with  the  inclined 
plane  block  shown  gives  an  automatic  feed.  Bevel  gearing 
between  the  feed  shaft  and  vertical  slide  screw  gives  the  up 
and  down  movement  of  the  tool,  at  the  same  time  as  the 
propeller  is  revolved  by  means  of  the  worm  and  worm-wheel 
driven  by  gearing  from  the  feed  shaft.  The  revolving  table 
is  set  upon  an   adjustable  bed  for  the  purpose  of  lining  up 


n,  and  the  tool  passed  over 
the  blade.  The  tool  is  tried  in  several  positions  by  a  small 
movement  of  the  planer  platen  for  each,  and  the  adjustable 
bed   inclined   until   the   movement   is  about  in   line  with  the 

casting.  The  tool  is  then  moved 
close  to  the  propeller  body  and  a 
slot  planed  around  the  hub  for 
clearance  for  the  tool,  by  passiilg 
the  tool  over  the  blade  by  the 
feed  motion,  the  propeller  mean- 
while rotating;  during  this  the 
platen  remains  stationary.  When 
this  slot  has  been  cut  to  a  suffi- 
cient depth — about  ^  inch  to  H 
inch  deep — the  tool  is  raised  to 
its  highest  point,  ready  for  opera- 
tion. 

The  platen  movement  is  gov- 
erned in  the  regular  way  by 
stops.  It  is  set  in  motion,  and 
the  tool  brought  to  its  cut  by  the 
feed  shaft  motor.  The  Inclined 
block  is  set  in  such  a  position 
that  the  roller  will  move  one  or 
two  teeth  on  the  ratchet  as  desired.  All  small  adjustments  are 
made  with  the  hand-wheel  shown  on  the  tool  head.  Usually 
two  cuts  are  necessary  to  finish  a  blade.     The  gearing  is  so 
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Fig    3.    Propeller  Mounted  on  the  Revolving  Table. 

arranged  that  the  tool  moves  down  a  corresponding  distance 
when- the  propeller  blade  rotates  around  its  center.  After  fin- 
ishing the  first  blade,  the  slide  locking  key  is  removed  and 
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the   propeller   revolved   by   luotor    Into   posit iop.,   after    whiili 
the  operations  previously  described   are  carried  out. 

When  finishing  the  blades,  the  propeller  is  carried  to  the 
erecting  floor,  whore  hand  labor  is  employed  to  scrape  and 
file-finish  the  surfaces.  As  the  bacii  is  not  planed,  it  takes 
seme  time  to  smooth  it.  but  the  face  requires  very  little 
attention.  Ordinary  scrapers  and  bent  files  are  used.  Pro- 
pellers made  by  this  method  have  been  tested  and  found  far 
superior  to  these  made  by  any   other  method  known  to  the 

writer. 

*     *     • 

MACHINING  FLY-WHEELS  FOR  GASOLINE  EN- 
GINES ON  THE  POND  RIGID  TURRET  LATHE. 
In  the  July,  190S.  issue  of  Maciuneuy  we  described  and 
illustrated  the  operation  of  finishing  automobile  fly-wheels  on 
a  Libby  turret  lathe.  In  the  present  article  a  similar  class 
of  work  is  dealt  with,  the  illustraticns  showing  how  fly-wheels 
for  gasoline  engines  are  finished  all  over  on  a  Pond  rigid 
turret  lathe.  Operations  of  this  kind  can  be  carried  out  easily 
on  this  machine  also  on  account  of  its  construction,  which 
permits  the  carriage  to  be  run  under  the  chuck,  so  that  wide 
facing  tools  may  be  bolted  directly  to  the  broad  faces  of  the 
turret,  thereby  making  a  stiffer  arrangement  of  tools  than 
would  otherwise  be  possible. 

The  work  is  finished  in  two  cycles  of  operations,  in  the  fii-st 
of  which  the   fly-wheel   is  turned   complete   on   one   side,   the 


^^ 


The  web  of  the  wheel  Is  next  flnislifaied  witli  the  facing 
cutter  held  In  the  holder  E,  and  the  taper  surface  on  the 
inside  of  the  rim  is  finished  by  the  tool  L  at  the  same  time. 
While  these  last  operations  are  performed,  the  work  is  sup- 
ported by  a  bushing  held  on  a  supporting  arbor,  entering  the 
bore  of  the  wheel.  In  the  next  step,  the  bore  is  reamed,  using 
a  reamer  held  in  a  floating  reamer-holder  as  shoivn  at  F. 
When  the  reaming  operation  is  completed,  a  groove  A'  is  cut 
on  the  inside  of  the  rim,  using  a  tool  G  held  in  the  carriage 
tool-post,  as  shown.  The  first  cycle  of  operations  on  the  fly- 
wheel  is  now  completed. 


Fig.  1.     First  Cycle  of  Operations  in  Finishing  Gasoline  Engine  Fly-wheels 
on  a  Pond  Turret  Lathe. 

hole  bored  and  reamed,  and  the  outside  circumference  fin- 
ished; in  the  second  cycle  the  other  side  of  the  fly-wheel  is 
completed.  During  the  first  operation,  the  work  is  held  by 
the  Inside  of  the  rim  by  means  of  a  four-jaw  chuck,  using  the 
hard  jaws.  The  side  of  the  rim,  the  tapering  circumference 
of  the  recess,  the  web,  and  the  hub  are  first  rough-turned, 
using  tools  placed   in  the  carriage  tool-post. 

The  hole  is  then  rough-bored,  using  the  bar  C,  supported  in 
a  bushing  in  the  chuck,  as  shown  in  Fig.  1.  The  outside  cir- 
cumference of  the  wheel  is  rough-turned  at  the  same  time  by 
a  cutter,  held  in  the  extension  turret  tool-holder  T.  Fig.  3, 
and  the  taper  fit  on  the  inside  of  the  fly-wheel  is  turned  by 
means  of  cutter  A.  held  in  a  facing  head  on  the  turret. 

The  outside  diameter  of  the  wheel  is  next  finish-turned 
with  a  finish  cutter  V  held  in  the  same  manner  as  the  rough- 
ing tcol  for  the  same  operation,  in  the  extension  turret  tool- 
holder.  At  the  same  time  the  bore  is  finished,  using  a  finish 
boring  cutter  in  boring-bar  D.  supported  in  the  bushing  in 
the  chuck  in  the  same  manner  as  the  roughing  bar  C.  The 
side  of  the  rim  and  the  hub  of  the  wheel  are  also  finished 
at  this  time  by  two  facing  cutters  H  and  K,  held  in  tool-hold- 
ers on  the  face  of  the  turret.  When  the  finish  cuts  on  the 
rim  and  hub  are  taken,  the  work  is  supported  by  a  bushing 
on  the  boring-bar  in  the  bore  of  the  wheel,  the  boring  cutter 
and  facing  tools  being  set  in  such  relation  to  each  other  tliat 
the  finishing  boring  of  the  hole  is  completed  before  the  facing 
cuts  are  taken. 


Fig.  2.    Second  Cycle  of  Operations. 

The  fly-wheel  is  then  removed  from  the  chuck,  turned 
around,  and  held  in  soft  jaws  for  the  second  cycle  of  opera- 
tions, the  jaws  fitting  the  outside  circumference  of  the  wheel. 
The  operations  on  this  side  are  very  similar  to  those  per- 
formed on  the  other  side,  excepting  that  they  are  fewer,  and 
therefore  less  complicated.  In  the  first  place,  the  side  face 
and  the  inside  of  the  rim,  the  web,  and  hub  are  rough-turned, 
using  tools  held  in  the  carriage  tool-post.  In  the  next  place, 
the  inside  of  the  rim  and  the  web  are  finished,  using  the  cut- 
ters held  in  the  tool-holder  P.  Fig.  2,  screwed  to  the  face  of 
the  turret.  The  work  is  supported  during  this  operation  by 
a  bushing  held  on  a  supporting  arbor,  having  a  pilot  sup- 
ported in  a  bushing  in  the  chuck,  the  same  as  already  referred 
to  in  the  first  cycle  of  operations.  Finally  the  rim  and  hub 
are  finished,  the  facing  cutters  held  in  the  facing  heads  R 
and  S  being  used,  the  work  being  supported  as  before. 

The  time  required  for  performing  these  operations  is  about 
one  hour.  It  should  be  noted  that  the  design  of  the  turret 
lathe  permits  several  cuts  to  be  taken  on  different  parts  of 
the  work,  simultaneously,  thereby  saving  a  great  amount  of 


Fig.  3.    Elevation  of  Turret  and  Tools  for  Finishing  Fly-wheels, 
First  Operation. 

time.  While  these  operations  are  simple,  they  illustrate  in  a 
very  practical  manner  the  advanced  labor-saving  methods  em- 
ployed in  autcraobile  factories,  and  in  other  shops  where 
large  numbers  of  gasoline  engines  are  built,  and  also  how 
the  cost  reduction  of  machining  the  fly-wheels  has  been 
given  special  attention. 

*     *     * 
Use   a   keen    knife   to    sharpen    lead    pencils.      The   tensile 
strength  of  the  graphite  core  is  very  low,  and  a  dull  blade 
breaks  it  by  pulling  it  in  two,  thus  causing  excessive  waste  of 
pencils. 
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SOME  INTERESTING  AUTOMATIC  SCREW 
MACHINE  WORK. 

The  automatic  screw  inacliine  has,  during  the  last  few 
years,  proved  ilself  capable  of  perrornilng  a  great  many  opera- 
tions which  but  a  short  time  ago  were  considered  as  properly 
belonging  to  the  province  of  the  engine  lathe.  This  Is  true 
not  only  with  regard  to  the  size  of  the  work  operated  upon, 
but  also  In  regard  to  the  number  of  operations,  and  the  com- 
plication of  the  design  of  the  piece  of  work  to  be  machined. 


Fig.  1.     Cleveland  Automatic  Screw  Machine  operating  on  Piston 
ahowTi  in  Fig.  2. 

In  the  present  article  some  interesting  work  of  this  class 
performed  on  a  Cleveland  automatic  screw  machine,  manu- 
factured by  the  Cleveland  Automatic  Machine  Co.,  Cleveland, 
O.,  is  illustrated. 

In  Fig.  2  is  shown  a  section  and  end  view  of  a  piston 
finished  on  a  Cleveland  2-inch  automatic  machine  in  but  a 
small  fraction  of  the  time  which  would  he  required  to  turn 
and  bore  the  same  piece  by  any  other  method.  This  piston 
is  made  from  cast  iron,  and  is  finished  on  the  various  sur- 
faces, as  indicated  by  the  finishing  marks  in  the  engraving,  in 
eight  minutes,  after  which,  of  course,  it  is  ground  on  the 
outside.  Two  cuts  are  taken  over  the  entire  length  of  the 
piston,  one  for  roughing  and  one  for  finishing.  A  forming 
tool  on  the  front  of  the  cross-slide  faces  the  ends  of  the 
piston   proper,    and    roughs    out    the    grooves    shown    on    the 
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Fl^.  2.    Piston  finished  on  a  Cleveland  S-lnch  Automatic  Screw  Machine. 

cylindrical  surface.  Then  a  forming  tool  on  the  rear  of  a 
cross-slide  finishes  the  grooves  In  the  ring;  it  has  been  found 
that  one  single  roughing  cut  does  not  leave  them  quite  smooth 
enough  for  the  purpose  for  which  they  are  intended. 

In  Fig.  1  part  of  the  machine  on  which  these  operations 
are  performed,  is  shown,  together  with  the  tools  employed, 
and  with  the  work  in  place.  It  will  he  noticed  that  the 
machine  is  provided  with  a  tilting  magazine  attachment, 
into  which  the  rough  castings  are  fed,   and  from  which  the 


machine  receives  the  castings  automatically,  as  the  work 
progitsses.  If  the  cast  iron  from  which  these  plsions  are 
made  is  not  too  hard,  it  has  been  found  that  it  is  not  neeeg- 
eary  to  grind  the  tools  employed  any  oftener  than  once  every 
two  days.  It  la  of  the  greatest  Interest  to  note  the  extreme 
cheapness  of  cost  of  producing  work  In  a  machine  of  this 
kind.  It  is  estimated  that  the  operating  expense  for  the 
machine  is  only  one  mill  a  minute,  so  that  the  piston  shown, 
being  finished  as  It  Is  in  eight  minutes,  is  produced  at  an 
actual  labor  cost  of  only  8  mills,  or  0.8  cent.  Of  course,  this 
means  that  the  operator  runs  a  considerable  number  of  ma- 
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Fig.  3.    Cbuck  shown  in  Detail  in  Fig.  4,  finished  la  40  1-2  inlout«s. 

chines,   which    he   can   easily   do,    inasmuch   as   the   machine, 
when  properly  set,  requires  very  little  attention. 

In  Fig.  3  is  shown  another  interesting  article  produced  on 
a  414-inch  Cleveland  automatic  screw  machine,  and  which, 
as  will  be  seen,  is  to  be  a  drill  chuck  when  completed.  The 
parts  of  this  drill  chuck  which  are  made  in  the  screw  ma- 
chine, are  shown  in  detail  in  Fig.  4.  The  work  consists  of 
four  pieces:  a  shank  or  stem,  a  nut,  a  collar,  and  the  chuck 
proper,  all  produced  in  the  screw  machine  in  40ij  minutes. 
These  pieces  are  all  made  from  machine  steel  and  are  there- 
fore finished  all  over.     While  this  work  was  performed  en  a 
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Fig.  4.    Details  of  Chuck  in  Fig.  3. 

4^4 -Inch  machine,  it  would  have  been  even  better  to  employ 
a  a  14-inch  screw  machine,  but  in  the  present  case  the  machine 
was  to  be  employed  for  work  of  larger  sizes  as  well,  and 
therefore  a  large  size  machine  was  fitted  up  so  as  to  be  able 
to  perform  operations  on  smaller  work  also.  It  will  be  noted 
that  the  diameter  of  the  stem  is  very  small,  considering  the 
size  of  the  machine,  and  it  was  required  to  arrange  the 
machine  so  that  it  would  give  the  correct  speeds  for  small 
diameters  as  well  as  for  large  ones.  Considering  the  time 
used  in  finishing  the  piston,  as  already  stated,  it  will  be  seen 
that  the  actual  labor  cost  is  only  4  cents,  and  that  if  allow- 
ance is  made  for  the  time  required  for  changing  over  from 
one  class  of  work  to  another,  after  a  number  of  pieces  of  one 
kind  have  been  made,  the  total  labor  cost  of  the  four  parts 
would  still  be  less  than  5  cents. 

One  of  the  most  interesting  operations  in  connection  with 
the  making  of  the  chuck  shown  is  the  making  of  the  stem. 
This,  of  course,  must  be  made  with  the  threaded  end  headed 
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outward,  which  means  that  It  is  not  possible  to  produce  the 
tapered  part  with  tools  placed  in  the  turret.  The  taper  end, 
therefore,  Is  produced  with  a  forming  tool  In  the  cross-slide, 


Piff.  6.    Forming-tool  Chips  reaultlnff  from  turning  Shank  of  Chuck  In  Fig.  3. 

taking  a  cut  the  full  length  of  the  shank,  which  is  over  5 
inches,  the  steady-rest  supporting  with  rollers  the  end  of  the 
bar  on  the  part  on  which  the  thread  is  to  be  cut. 


THE  POLISHING  ROOM  OF  THE  FOX 
MACHINE  CO. 

The  polishinB  room  of  the  Fox  Machine  Co.  is  notable  for 
its  neatness  and  convenient  arrangement.  As  may  be  seen 
in  Fig.  1,  this  is  quite  largely  due  to  the  fact  that  the  polish- 
ing stands  are  equipped  with  an  exhaust  system  which  is 
laid  beneath  the  floor  of  the  rocm,  so  that  the  ceiling  and 
floor  are  not  encumbered  by  unsightly  pipes.  It  will  be 
noticed,  also,  that  there  are  no  counter-shafts,  the  design  of 
the  machine  used  (see  department  of  "New  Machinery  and 
Tools"  for  this  month)  permitting  the  spindles  to  be  started 
and  stopped  without  the  use  of  clutches  or  tight  and  loose 
pulleys. 

There  are,  In  this  room,  ten  double-end  Fox  polishing  ma- 
chines in  position,  with  space  for  ten  more.  They  are  ar- 
ranged in  two  rows  of  five  each,  all  facing  the  same  direction. 
The  polishing  department  is  a  one-story  building  connected 
to  the  machine  shop  on  one  side  and  the  rough  store  depart- 
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The  PoUshing  Room  of  the  Fox  Machine  Co..  which  is 

Chips  have  been  removed  from  the  tapered  shank,  the  full 
width  of  the  piece,  and  20  inches  long,  without  breaking. 
In  Fig.  5  a  photograph  of  one  of  these  chips  is  shown.  The 
possibility  of  obtaining  such  long  chips,  without  breaking, 
indicates  that  in  spite  of  the  width  of  the  forming  tool,  the 
cut  is  very  steady,  as  otherwise  the  chips  would  break  oH  as 
soon  as  they  were  removed  from  the  piece. 

The  illustrations  shown  give  a  general  idea  of  the  possi- 
bilities of  the  large  size  automatic  screw  machine.  It  is 
interesting  to  speculate  upon  how  long  it  would  take  even 
an  expert  mechanic  to  turn  up  the  different  pieces  shown  in 
Fig.  4,  in  an  engine  lathe,  boring  and  threading  them  as 
Indicated,  and  finishing  them  with  the  same  accuracy  that 
an  automatic  screw  machine  is  capable  of.  When  this  time 
is  compared  with  the  time  taken  by  the  screw  machine  for 
performing  the  same  operations,  we  have  a  good  example  of 
the  labor-saving  qualities  embodied  in  modern  automatic 
machine  tools. 


equipped  \rith  an  Exhaust  System  laid  beneath  the  Floor. 

ment  on  the  other,  so  that  the  natural  flow  of  the  material 
to  be  treated  passes  through  it.  The  plating  department  is 
also  connected  with  it  on  one  side.  The  building  has  windows 
on  three  sides  and  is  also  lighted  by  four  large  skyligfits 
directly  over  the  machines,  providing  an  abundance  of  light. 
The  building  has  a  cement  floor  in  which  the  proper  pro- 
visions have  been  made  for  installing  additional  machines  as 
they  are  required. 

As  stated,  the  exhaust  system  is  laid  beneath  the  floor  of 
the  room.  The  dust  is  drawn  into  the  column  of  the  machine 
and  thence  into  an  opening  in  the  cement  floor,  through  ducts 
leading  to  the  main  header,  indicated  at  the  top  of  the  dia- 
gram in  Fig.  2.  The  ducts  are  made  of  galvanized  steel  and 
are  entirely  surrounded  with  concrete,  so  that  even  though 
the  steel  should  rust  out,  the  duct  will  still  be  complete.  These 
run  directly  under  each  line  of  machines.  The  main  header 
tapers  from  18  inches  in  diameter  at  the  end,  to  30  inches  di- 
ameter at  the  outlet.     It  is  provided  with  a  manhole  at  one 
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end,  and  at  the  other  it  leads  into  the  upright  exhaust  pipe 
B^en  In  the  background  of  Fig.  1,  connecting  with  a  40-inch 
exhaust  fan. 

The  power  for  driving  this  lot  of  ten  machines  is  taken 
from  a  15  horse-power  motor.  The  line  of  shafting  runs  over 
each  row  of  machines  and  is  belted  direct  to  them  without 
the  use  of  counter-shafts.  The  amount  of  power  consumed  is 
small,  especially  when  it  Is  considered  that  most  of  these 
machines  employ  two  men  at  a  time.  The  use  of  roller  bear- 
ings  in  the  machines  and   in   the   line  shafting  will   account 
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Fig.  2.    Plan  of  the  Fox  Macliine  Co.'s  Polishing  Room. 

largely  for  the  small  power  consumption,  which  is  suflScient 
for  running  all  of  the  machines  at  their  full  capacity.  This 
means  not  only  a  direct  saving  in  the  cost  of  the  current,  but 
also  in  the  maintenance  expense. 

Polishing  rooms  such  as  this  present  a  marked  and  agree- 
able contrast  with  the  unsightly  and  unhealthy  conditions 
which  existed  almost  universally  in  such  work  ten  or  fifteen 
years  ago,  and  w'hich  have  not  by  any  means  been  yet  entirely 

done  away  with. 

«     «     # 

An  electric  light  plant  in  Rue  Saint  Roch,  Paris,  was  built 
with  its  foundation  and  the  facade  of  heavy  masonry  con- 
tinuous with  the  walls  of  an  adjacent  house,  the  division 
walls  being  separate.  The  vibrations  of  the  engines  and 
dynamos  so  affected  the  adjacent  property  that  the  tenants 
were  unable  to  sleep  nights,  and  it  became  imperative  to 
separate  the  foundation  of  the  power  plant  from  the  tenement 
building  so  as  to  reduce  the  tremors.  The  company's  engi- 
neer, Mr.  Friese,  conceived  the  idea  of  sawing  the  building 
foundations  and  facade  apart.  This  was  done  with  thin  wire  rope 
and  wet  sand.  An  elaborate  frame-work  was  erected  upon 
the  sidewalk,  having  pulleys  and  counter-balancing  weights 
and  a  traveling  electric  motor.  A  well  was  dug  to  receive 
the  water  and  sand,  and  a  horizontal  hole  was  bored  at  the 
top  of  each  pier  of  the  foundation.  A  continuous  steel  rope 
was  threaded  through  these  holes  and  then  carried  back  over 
the  building  to  the  motor  and  machinery  on  the  sidewalk. 
The  operation  was  successful,  the  foundation  being  cut  at  the 
rate  of  three  or  four  inches  per  hour.  After  the  cut  had  been 
carried  clear  down  to  the  bottom,  a  second  cut  was  made  two 
inches  from  the  first,  thus  leaving  an  isolated  section  which 
was  easy  to  brealc  down  and  clear  away.  A  rope  lasted  about 
twenty  hours.  The  facade  was  cut  away  in  the  same  manner 
without   interruption   of   the   power  plant   or   damage   to   the 

buildings. 

*     *     * 

Roller  back  rests  are  successfully  used  in  turret  lathe  prac- 
tice. They  offer  a  minimum  resistance  to  rotation  of  the 
work  and  polish  it,  giving  the  surface  a  smoothness  and 
density  not  possible  to  secure  with  a  cutting  tool.  These 
J  oilers  have  to  be  made  very  carefully,  having  to  be  hardened 
and  accurately  ground  on  the  exterior  and  in  the  bore. 


BORING  AND  PLANING  CORLISS  ENGINE  CYLINDERS. 
M.  B.  8TAUPPEB.I 

The  Corliss  engine  cylinder  is  a  difficult  piece  to  cast  cor- 
rectly, and  have  It  free  from  defects  In  regard  to  Buundness, 
etc.,  and  the  inexperienced  man  will  often  have  difficulty 
In  securing  satisfactory  results.  The  writer  was  connected 
with  a  firm  which  subjected  all  cylinders  to  a  hydraulic  test 
before  any  machine  work  was  done  on  them.  The  cylinders 
were  not  made  in  this  firm's  foundry,  and  when  the  first  ones 
were  received  from  the  Independent  foundry,  they  were  ma- 
chined in  the  usual  manner,  but  on  the  testing  block  they 
showed  leaks.  The  firm  not  being  desirous  of  patching  them 
and  sending  out  defective  castings,  had  to  reject  them.  After 
this  experience  the  hydraulic  test  was  made.  To  close  the 
cylinder  for  testing,  strong  wooden  heads  can  be  made  to 
bolt  or  clamp  over  the  openings,  suitable  packing  being  used 
on  the  joints  to  make  them  tight. 

On  the  Shop  Operation  Sheet  accompanying  this  Issue,  the 
method  of  boring  a  Corliss  engine  cylinder  is  given.  The 
various  steps  in  this  operation  are  there  described  as  applied 
to  a  regular  Corliss  engine  cylinder  boring  machine,  which 
is,  of  course,  best  adapted  to  the  work.  Such  a  machine,  how- 
ever, may  not  be  available,  and,  therefore,  it  will  not  be  out 
of  order  to  give  another  method  of  doing  this  work. 

If  a  vertical  boring  mill,  having  sufficient  vertical  tool 
travel,  is  at  hand,  the  cylinder  may  be  bored  on  this  type 
of  machine.  The  casting  is  set  on  the  table  of  the  mill  and  is 
trued  by  the  periphery  of  the  flanges  on  each  end.  The  end 
resting  on  the  table  of  the  machine  can  be  set  by  the  concen- 
tric circles  on  the  table.  Both  ends  must  run  true,  and  the 
cylinder  must  be  securely  clamped,  because  the  tools  are  to 
work  at  a  considerable  distance  from  the  table,  which  gives 
a  great  leverage  against  the  clamps.  All  the  work  that  can 
be  performed  on  this  end  of  the  cylinder  may  now  be  done, 
including  the  boring,  counter-boring,  and  facing  of  the  flange. 
The  cylinder  is  then  inverted,  and  it  may  be  centered  on  the 
table  with  a  special  centering  plate  which  fits  into  the  finished 
counter-bore  and  which  has  a  projection  fitting  into  the  hole 
in  the  spindle,  which  sets  the  plate  concentric  with  the  table. 
The  counter-boring  on  the  opposite  end  may  now  be  done  and 
the  flange  faced. 

The  port  faces  or  seats  for  the  bonnets  may  also  be  trued  up 
on  the  mill,  but  if  a  double  or  four-head  planer  is  available, 
it  will  be  found  more  economical  to  plane  these  faces,  and 
also  the  steam  and  exhaust  flanges.  In  planing  the  port  faces, 
the  cylinder  must  be  so  set  on  the  platen  that  its  center  will 
be  level  or  parallel  with  it.  If  the  casting  is  true  to  the 
pattern,  it  may  rest  on  the  rough  port  faces,  though,  of 
course,  it  will  be  necessary  to  test  the  other  parts  before  it  is 
machined,  so  as  to  make  sure  that  there  is  sufficient  stock  to 
finish  to  all  required  dimensions.  If  the  planer  is  provided 
with  side  heads,  the  flanges  for  the  steam  and  exhaust  pipes 
may  be  faced  at  the  same  time  that  the  port  faces  are  being 
planed. 

The  next  operation  to  be  performed  is  boring  the  valve 
ports.  The  finish  lines  for  the  holes  may  now  be  laid  out  with 
reference  to  the  center  line  and  crank  end  of  the  cylinder. 
In  this  case  it  will  be  necessary  to  lay  out  lines  on  each  end 
of  the  ports.  The  holes  w-hich  are  to  be  drilled  for  the  bon- 
nets and  the  back  caps  should  also  be  laid  out.  These  holes 
should  be  drilled  and  tapped;  then  the  ports  are  ready  to  be 
bored.  A  boring  outfit  which  is  commonly  used,  consists  of 
a  suitable  bar  for  carrying  and  guiding  the  cutter;  a  lead- 
screw  for  feeding  the  bar.  which  extends  to  the  end  of  the 
bar  and  usually  has  a  star  feed  arrangement  to  actuate  it;  and 
two  bonnets,  with  adjustable  brass  bushings,  to  act  as  bear- 
ings for  the  bar.  These  bonnets  are  fastened  on  the  ends  of 
the  ports  by  studs  inserted  in  the  holes  which  were  pre- 
viously drilled  and  tapped.  The  stud  holes  in  the  bonnets 
are  extra  large  to  allow  for  the  necessary  adjustment.  After 
the  bar  has  been  accurately  centered  with  the  lines  previously 
laid  out,  the  bonnets  are  securely  fastened  in  place,  and  the 

•  With  Shop  Operation  Sheet  Supplement. 
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first  cut  started.  The  tool  should  have  a  square  cutting  face 
as  the  bar  must  necessarily  be  light  and  If  the  cutting  edges 
of  the  tool  are  beveled  to  any  appreciable  extent,  the  bar  will 
be  deflected  by  the  pressure  of  the  cut.  It  is.  however,  essen- 
tial that  the  corners  of  the  cutting  tool  be  slightly  rounded. 
or  tliey  will  soon  be  worn  away.  When  the  hole  has  been 
rough-bored,  it  should  be  carefully  examined  to  see  that  the 
edges  of  the  steam  ports  are  perfectly  sound  and  trued  up 
properly.  This  can  be  done  by  having  a  light  held  at  one  end 
of  the  hole  while  inspecting  tlie  work  from  the  opposite  end. 
If  the  construction  of  the  boring-bar  is  such  as  to  permit  its 
removal  without  disturbing  the  setting,  this  should  be  done 
and  the  edges  of  the  port  slightly  beveled  with  a  file  inserted 
In  an  extra  long  handle.  This  is  desirable  because  it  prevents 
the  fiiiishing  cutters  from  coming  in  contact  with  any  scale. 
The  port  may  now  be  finish-bored,  and  if  the  bar  is  well  con- 
structed and  the  work  carefully  done  the  ports  will  not  re- 
quire subsequent  fitting  or  scraping.  After  all  the  ports  are 
finished,  the  cylinder  may  be  drilled  for  the  frame,  head,  and 
wrist  plate  stud  if  the  cylinder  is  of  the  wrist-plate  type. 
The  drilling  and  tapping  for  the  indicator  pipes  should  also  be 
done,  after  which  the  cylinder  may  be  sent  to  the  erecting 
floor  for  fitting  and  testing. 

*     *     * 

HOW  A  BIG  BOILER  STACK  WAS  ERECTED. 

The  improveraeuts  to  the  plant  of  the  Crocker-Wheeler 
Company,  of  Ampere,  Xew  Jersey,  manufacturers  of  electrical 
machinery,  have  reached  the  stage  where  work  is  being 
started  on  the  new  power  house,  which,  when  completed,  will 


capacity  under  artificial  draft  of  1,600  H.P.  The  boilers  aie 
of  the  modern  high-pressure  water  tube  type  for  generating 
steam  at  200  pounds  pressure.  The  furnaces  of  the  boilers 
are  each  9  feet  8  Inches  wide  by  10  feet  deep.  The  breeching 
connection  between  the  stack  and  the  boilers  is  6  feet  wide 
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Pig.  1.    steel  Stack  72  Inches  in  Diameter  and  105  Feet  Long,  which  was 
hoisted  Into  Position  in  One  Piece. 

have  a  capacity  of  4,S00  boiler  horse-power.  This  entire 
capacity  will  not  be  installed  at  once,  and  to  furnish  draft 
for  the  boilers  temporarily,  until  the  complete  plant  is 
installed,  the  company  has  just  erected  a  steel  stack,  72 
inches  in  diameter  and  105  feet  high,  having  a  total  height 
of  125  feet  when  on  the  foundation. 

The  engraving.  Fig.  1.  shows  the  stack  lying  alongside  the 
concrete  foundation;  Fig.  2  illustrates  the  method  of  lifting, 
while  Fig.  3  shows  it  in  place.  As  will  be  seen,  two  large 
gin-poles  were  first  erected,  one  on  either  side  cf  the  founda- 
tion, and  supportd  by  steel  stays  leading  from  their  tops  to 
various  anchorages.  To  the  top  of  each  pole  powerful  tackle 
was  attached  which  was  connected  to  a  hoisting  engine.  The 
stack  was  first  lifted  in  a  horizontal  position  onto  its  founda- 
tion, after  which  the  gin  pole  on  the  side  of  the  foundation 
formerly  occupied  by  the  stack,  was  moved  in  as  close  as 
possible,  so  as  to  obtain  a  more  nearly  vertical  pull  on  the 
poles.  The  tackle  was  then  attached  to  the  stack  at  a  point 
slightly  above  the  center  of  gravity  and  it  was  slowly  lifted 
high  enough  to  permit  the  bottom  to  clear  the  foundation. 
To  facilitate  the  hoisting  and  at  the  same  time  prevent  the 
bottom  cf  the  stack  from  being  injured,  it  was  supported 
upon  a  platform  mounted  on  rollers  as  shown  in  Fig.  2. 

This  stack  will  supply  natural  draft. to  800  H.P.  water  tube 
boilers    (burning   Xo.    2    buckwheat   coal)    with   an    ultimate 


Fig.  2.    View  aho^ring  the  Method  of  lifting  the  Stack. 

and  increases  in  height  as  it  reaches  the  stack  to  provide 
for  future  installation  of  boilers.  The  breeching  is  built  of 
the  arched  top  and  bottom  plate  construction  to  make  it  self 
supporting.  The  weight  of  the  stack  and  breeching  is  approx- 
imately 18  to  20  tons,  and  the  stack  was  hoisted  into  position 
in  one  piece,  which  attests  to  the  progress  of  engineering 
construction,  as  this  would  have  been  impossible  a  few  years 
ago.  The  present  stack  is  to  be  used  temporarily  until  fur- 
ther development  of  the  plant,  at  which  time  it  is  contem- 
plated' to  erect  permanent  brick  chimneys.  For  that  reason 
it  is  located  at  present  in  position  to  provide  for  future 
development  until  the  last  boiler  installation  is  made,  and  is 
erected  on  one  of  the  future  boiler  setting  foundations.     The 


Fig.  3.    The  stack  after  Erection. 

connection  to  the  foundation  is  provided  by  means  of  a  cast 
iron  sectional  annular  ring  which  is  bolted  to  the  foundation 
and  also  to  the  stack.  The  stack  was  designed  and  erected  by 
the  engineering  construction  office  of  Mr.  Walter  Kidde,  New 
York  City,  and  was  built  by  the  Dover  Boiler  Works, 
Dover.  X.  J. 


LETTERS   UPON   PRACTICAL   SUBJECTS. 

Articles  contributed  to  Machinery  with  the  expectation  of  payment  must  be  submitted  exclusively. 


MICROMETER  RATCHET  STOP. 

The  accompanying  illustration  shows  an  improved  form  of 
ratcliet  stop  or  sensitive  feed  which  I  am  using  on  my  mi- 
crometer. It  is  more  conveniently  located  than  the  ordinary 
form  at  tlie  end  of  the  spindle,  so  that  it  can  be  operated  by 
tlie  fingers  of  the  hand  tiiat  holds  the  micrometer,  leaving  the 
other  free  to  hold  the  worli  being  measured.  This  cannot  be 
done  with  the  ordinary  stop,  and,  ccnsequently,  as  careful 
Inquiry  has  shown,  a  vei-y  small  percentage  of  micrometer 
users  ever  make  any  use  of  this  feature,  an  extremely  desir- 
able one,  particularly  in  these  days  when  the  micrometer 
is  no  longer  confined  to  the  tool-maker,  but  is  being  intro- 
duced so  largely  into  the  machine  shop  and  into  the  hands 
of  less  skilled  workers.  With  many  of  tliese,  unless  the 
ratchet  stop  is  used,  the  micrometer  is  very  likely  to  be  unduly 
strained,  and  the  measurement  taken  will  be  incorrect;  this 
will  not  occur  with  the  form  here  shown,  since  as  the  mi- 
crometer is  usually  held  in  the  right  hand,  the  thumb  and 
finger  will  naturally  grasp  the  knurled  operating  ring  A, 
Fig.  1. 

Fig.  2  shows  a  section  of  the  sleeve  or  thimble  C.  and  ring 
A,  on  line  x-u\  with  the  spring  or  spring  pawl  D  between 
them;  and  Fig.  3  is  a  section,  on  line  y-z,  of  ring  A  and  the 
retaining  collars  B,  which  latter  are  made  a  light  force  fit  on 
the  thimble.  As  will  be  seen  in  Fig.  2,  one  end  of  spring  D 
is  bent  inward  and  held  in  a  hole  drilled  in  the  thimble. 
The  other  end  of  the  spring,  which,  as  will  be  noted,  nearly 


Fig.  3 
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Pigs.  1,  2  and  3.    Improved  Form  of  Ratchet  Stop  which  can  be  Operated 
by  the  Fingers  of  the  Hand  holding  the  Micrometer. 

encircles  the  thimble,  is  bent  outward  and  engages  the  teeth 
cut  on  the  internal  rib  of  operating  ring  A.  In  use,  when  the 
spindle  is  fed  down  on  the  work,  continued  turning  of  A 
causes  the  teeth  to  depress  the  free  end  of  D  into  the  recess 
E  cut  in  the  thimble,  thus  allowing  the  latter  to  remain  sta- 
tionary; reversal  of  the  motion  of  A  obviously  causes  positive 
engagement  between  ring  and  thimble,  through  spring  pawl 
D,  and  consequent  withdrawal  of  the  spindle.  An  additional 
feature  of  value  is  that  this  form  can  be  applied  equally  as 
well  to  the  other  forms  of  the  micrometer,  depth  gages,  etc., 
for  which  no  ratchet  stop  has  hitherto  been  available.  Its 
satisfactory  working  in  daily  use  for  several  years  is  sufficient 
proof  that  it  is  a  good  thing.  I  may  add  that  the  improve- 
ment is  patented.  C.  W.  Pitman. 
Philadelphia,  Pa. 


PROGRESSIVE  PUNCH  AND  DIB. 
In   the  engraving    (Fig.   2)    is  shown  a  punch  and  die  for 
making  a  complete  piece   such  as  shown  unblanked  at   A  in 
Fig.  1,  at  every  stroke  of  the  press.    The  strip  is  put  into  the 
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Fig.  1.     Appearance  of  the  Stock  from  which  Plates  A  are  Blanked 

die  up  to  the  first  former,  and  at  the  first  trip  of  the  press 
two  holes  jB,  are  pierced.  These  holes  are  then  placed  over 
the  countersink  punches  C  in  the  former  and,  at  the  second 


tripping  of  the  press  the  plate  is  formed  and  the  center  hole 
pierced  by  punch  D,  and  a  second  pair  of  holes  pierced.  The 
strip  is  again  shifted,  bringing  the  second  pair  of  holes  over 
the  countersink  punches  and  the  formed  part  in  the  strip  over 
the  Ijlanklng  die  E.     At  the  next  stroke  the   formed  part  Is 


Fig.  2.    Progressive  Punch  and  Die  for  Forming  Plates  shown  at  A  In  Pig.  1. 

blanked  out,  and  at  the  same  time  a  new  part  is  formed  and 
other  holes  pierced;  this  is  continued  until  the  strip  is  run 
through. 

.In  laying  out  these  dies,  care  must  be  taken  to  have  the  dis- 
tances between  the  center  lines  to  correspond,  as  otherwise  the 
work  will  not  come  through  the  die  perfect.  There  will  also 
be  the  danger  of  breaking  the  countersinking  forming  punches, 
owing  to  the  strain  due  to  the  irregularities  in  laying  out. 
The  die  is  so  constructed  that  the  former  F  can  be  removed 
when  grinding.  After  the  die  is  ground,  the  difference  be- 
tween its  height  and  the  original  height  is  ground  off  the 
bottom  of  the  former.  Geobge  Cdxxey. 

Springfield,  O. 


SIMPLE  BUT  EFFICIENT  MILLING  FIXTURE. 

The  accompanying  illustrations  show  a  piece  of  work,  and 
the  method  employed  for  finishing  the  bosses  on  same  by 
milling.     In  Fig.  1,  which  shows  the  work,  the  surfaces  fin- 


ilachitteriitX.  Y. 
Fig.  1.    The  Work  to  be  MUled. 

:shed  are  indicated  by  the  letter  /.  The  fork  end  of  the  work 
is  finished  by  the  cutters  A,  B,  and  C,  Fig.  2,  while  the  other 
end  is  finished  by  the  cutters  D,  E.  F.  and  A,  in  the  same 
figure.  In  Fig.  2  is  also  shown  a  plan  view  of  the  device 
which  supports  the  work  when  being  milled,  Fig.  3  being  a 
side  view  of  the  device.  It  will  be  seen  that  the  fixture  for 
holding  the  work  is  very  simple,  consisting  simply  of  three 
V-block  supports,  one  at  G  supporting  the  casting  near  the 
fork  end,  and  two  at  H  supporting  the  hub  at  the  other  end. 
There  are  two  vertical  standards  K  which  are  mortised  for  a 
key  which  clamps  the  work  down  on  the  V-blocks.     The  par- 
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ticular  feature  of  this  device  Is  that  the  V-blocks  are  located 
at  such  a  distance  from  the  center  that,  when  the  hub  Is 
milled  and  finished,  and  the  upper  plate  of  the  Jig  revolved 
one-half  of  a  revolution,  the  center  cutter  A,  which  has  been 
previously  employed  for  finishing  one  side  of  the  hub,  will  be 
In  correct  position  to  mill  one  side  of  the  fork  end,  the  spac- 
ing collars  between  the  cutters,  of  course,  being  made  to 
take  care  of  the  required  distance.  The  stop  pin  is  used  for 
keeping  tlie  upper  revolving  plate  in  the  correct  position  in 
regard  to  the  lower  bed-plate. 

A  milling  fixture  of  this   description   can   be   used   advan- 
tageously on  a  great  number  of  pieces  which  are  ordinarily 
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Figs.  2  and  3.     Fixture  for  MUling:  "Work  shown  in  Pigr.  1,  at  One  Setting. 

jigged  two  or  three  times.  One  great  advantage  inherent 
in  this  class  of  fixture  is  that  the  work  is  finished  at  one 
setting,  thus  insuring  that  all  the  machined  surfaces  are  in 
proper  alignment.  Another  advantage  is  that  the  work  is 
handled  only  once  at  the  milling  machine,  while  it  milled 
in  the  usual  way,  the  hub  end  would  be  milled  with  a  straddle 
mill,  and  then  the  casting  taken  to  the  drill  press,  and  after 
the  drilling  operation  returned  to  the  milling  machine  for 
finishing  the  fork  end,  the  work  being  probably  held  on  an- 
other milling  jig,  and  located  by  a  pin  or  stud  through  the 
hole  in  the  hub.  Y.  Ziegler. 


SELECTING  A  CYLINDER  OIL. 

In  selecting  an  oil  for  cylinder  lubrication,  oil  which  is 
entirely  free  from  any  vegetable  or  animal  fat  should  always 
be  chosen;  that  Is,  only  a  pure  mineral  oil  should  be  used 
for  this  purpose.  Vegetable  oils  oxi- 
dize at  comparatively  low  tempera- 
tures, becoming  thick  and  gummy, 
and  have  no  lubricating  properties 
whatever.  Animal  oils  also  act  in  a 
similar  manner  when  subjected  to 
heat.  Animal  and  vegetable  oils  are 
often  mixed  with  mineral  oil  in  or- 
der to  form  a  cylinder  oil  having  a 
high  viscosity  and  fire  test.  Sus- 
pected compounds  of  this  kind  may 
be  tested  by  adding  a  little  soda  ash 
or  caustic  soda,  and  shaking  it  up  in 
a  bottle.  If  it  clouds  up  and  looks 
soapy,  it  indicates  the  presence  of 
animal  oil.  Such  a  compound  should 
never  be  accepted  at  any  price. 

Paraffine  is  frequently  added  to 
cylinder  oil,  but  this  is  also 
highly     objectionable.     Its     presence 


up  to  the  Bunllght,  instead  of  appearing  clear  red  or  yellow, 
contain  either  kerosene  or  some  lighter  hydro-carbon,  which 
Is  not  a  lubricant,  and  which  volatilizes  as  soon  as  it  becomes 
heated.  Oils  showing  this  characteristic  should  be  avoided. 
Ordinary  lubricating  oil  for  high-speed  engines  should  have 
a  viscosity  ranging  from  170  to  195  at  an  average  tempera- 
ture of  75  degrees.  Its  specific  gravity  shoiild  be  between 
29  and  31,  and   the  flash   test  between   400  and   440  degrees. 

When  the  steam  pressure  carried  is  less  than  100  pounds 
per  square  inch,  cylinder  oil  should  have  a  fire  test  between 
590  and  630  degrees.  For  pressures  ranging  from  100  to  200 
pounds  per  square  inch,  the  fire  test  may  range  from  600  to 
660  degrees.  The  specific  gravity  of  a  cylinder  oil  having  a 
fire  test  of  600  degrees  should  be  from  26  to  27,  and  for  660 
degrees,  from  24  to  25.  Sometimes  when  there  is  considerable 
moisture  in  the  cylinders,  it  is  desirable  to  use  a  small 
amount  of  animal  oil  in  the  lubricant.  In  this  case  refined 
and  acidless  tallow  oil  should  always  be  used.  Common  lump 
tallow  should  never  be  employed  for  this  purpose,  as  it  con- 
tains an  acid  which  corrodes  the  cylinder  walls  and  also 
leaves  charred  particles  in  the  steam.  The  amount  of  tallow 
oil  to  be  mixed  with  mineral  oil  may  be  taken  as  follows: 
For  steam  pressures  below  100  pounds  per  square  inch,  8  to 
10  per  cent  of  tallow  oil;  and  for  pressures  from  100  to  200 
pounds,  from  3  to  6  per  cent.  Cheap  grades  of  cylinder  oil 
are  often  adulterated  with  wool  fat,  which  is  used  to  cut 
the  gummy  ingredient  and  give  the  oil  a  good  flow  in  a  cold 
test.  Wool  fat  causes  the  oil  to  separate  and  form  a  thick 
deposit  at  the  bottom  of  the  barrels.  Oil  containing  this 
adulteration  leaves  charred  particles  in  the  steam  the  same 
as  lump  tallow.  Charles  L.  Hubb.\rd. 

Auburndale,   Mass. 


A  TAIL-STOCK  DESIGN. 

The  engraving  illustrates  a  new  type  (or  rather  an  old  type 
revived)  of  tail-stock,  which  has  become  popular  in  Europe, 
and  in  my  opinion  its  superiority  over  the  ordinary  style  is 
great  enough  to  warrant  its  universal  adoption.  The  bad 
feature  of  the  ordinary  tall-stock  is  that  when  the  spindle 
is  moved  out,  the  bearing  in  the  barrel  becomes  shorter, 
whereas  to  be  right  it  should  be  longer. 

This  improved  style,  though  it  does  not  give  more  bear- 
ing the  farther  the  spindle  projects  out,  does  the  next  best 
thing;  it  gives  a  uniform  bearing  whether  the  spindle  pro- 
jects more  or  less.  The  spindle  is,  of  course,  perfectly  paral- 
lel, and  is  provided  with  either  a  square  or  Acme  thread  at 
the  rear  end.  It  will  be  seen  t'hat  the  screw  (as  a  separate 
part)  is  dispensed  with,  and  it  isn't  necessary  to  bore  out 
the  spindle  to  receive  the  screw,  so  that  besides  being  more 
correct  in  principle,  this  design  is  cheaper  to  construct  than 
the   ordinary   one. 

Incidentally,  the  drawing  shows  one  of  the  methods  adopted 


may  be  detected  by 
placing  a  bottle  of  the  oil  on  ice  for  fifteen  or  twenty  min- 
utes. If  it  becomes  cloudy,  it  shows  the  presence  of  paraf- 
fine, and  should  be  discarded  at  once. 

Engine   oils  having  an   opalescent   green   tinge   when   held 


Design  of  Tail-stocls  in  whicb  tlie  Spindle  Bearing  is  not  afifected  by  the  Position  of  the  Spindle. 

be  detected  by  in  England,  of  always  clamping  the  tail-stock  in  the  same 
vertical  plane.  Of  course,  in  America,  with  the  inverted  vee 
bed,  this  takes  care  of  itself,  but  when  a  flat  top  bed  is  used, 
some  means  must  be  provided  to  ensure  a  proper  location 
of  the  tail-center,  otherwise  taper  work  will  result.     I  believe 
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that  a  method  similar  to  this  is  used  by  William  Sellers  & 
Co.   to  overcome   this  difficulty. 

Another  point,  which,  though  insignlflcant  in  Itself,  Is 
worth  drawing  attention  to,  is  that  the  tail-stock  clamping 
bolts  are  each  %  Inch  in  diameter,  with  only  %-inch  nuts; 
this  was  done  so  that  the  wrench  which  tightens  the  tool 
strap  bolts  could  also  be  used  for  the  tail-stock  bolts.  As 
mentioned  before,  this  is  only  a  detail,  but  it  is  one  that 
should  receive  more  attention  from  machine  tool  designers, 
so  that  a  machine  will  not  have  a  set  of  wrenches  which 
takes  up  as  much  room  as  itself.  Raiquet. 

[Our  common  form  of  engine  lathe  tail-stock  Is  a  good 
example  of  the  sacrifice  of  utility  in  machine  design  to  mere 
prettiness.  The  above  design,  which  aside  from  minor  details 
is  essentially  the  same  as  that  generally  used  by  early  lathe 
builders  here  and  abroad,  is  much  superior  to  the  modern 
type,  in  rigidity  and  wearing  qualities,  no  doubt.  Its  draw- 
back is  ugliness,  and  that  seems  to  have  been  sufficient  to 
discredit  It  in  America  notwithstanding  its  manifest  superi- 
ority.— Editor.] 


ABBREVIATIONS  FOR  BOLTS,  NUTS,  ETC. 
The  accompanying  engraving  shows  an  old  list  of  abbrevia- 
tions which  is  still  used  in  ordering  bolts  from  the  bolt  shop 
of  the   Lowell   Machine   Shop,   builders  of  textile   machinery. 
It   is   rather  ancient   history,  but  could   hardly  be   improved 


LOWELL  MACHINE  SHOPj^59^ 
^^  Br¥v  I  AT  I  O  N  S 

TO  BE  USED  IN  DESCRIBING  THE  DIFFERENT  KINDS  OF 

BOLTS,  NUTS,  SCREWS  AND  WASHERS. 

B.  N.  Denotes  a  bolt  with  square  head  and  a  square  nut 

"    "      "  conve.K      "      "    "      "        " 

"    "       "-  six  square "       "     "       "         « 

"  joint  bolt  with  nut. 

"  screw  with  flat  square  bead. 

"     "        "     si.x  square  head. 

"  top  card  screw — finished. 

"  lag  screw. 

"  set  screw — finished. 

"  slotted  head  screw  for  throstle  rails  and  weights — 
finished. 

"  convex  head  machinery  screw — finished. 

"  countersink  head  machinery  screw — finished. 

"  thumb  screw. 

"  square  nut. 

"  six  square  nut. 

"  round  nut. 

"  washer. 

"  clasp  washer,  used  on  looms — finished. 

"  eye  or  strap  bolt,  used  on  looms. 

"  fly  frame  or  slubber  stirrup. 

"  "      •'      "         "     .bobbin  pin. 
The  sign  -t-  denotes  finished,  to  the  part  which  the  letter  preceding 
indicates  ; — for  example :  • 

B.  C.  N.  -f-  indicates  the  nut  as  finished — or 
B.  C.  +  N.  -t-  indicates  both  head  and  nut  as  finished— or 
S.  S.  H.  -1-  indicates  a  six  square  head  screw,  with  head  finished. 

Where  finished  nuts  are  used  on  bolts  the  point  of  the  bolt  is 
also  finished. 
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Liat  of  Abbreviations  for  Different  Kinds  of  Bolts,  Nuts,  Screws 
and  "Washers. 

on  for  brevity  and  clearness.  Something  of  this  sort  is  neces- 
sary on  account  of  the  large  number  of  bolts  used  by  the 
company,  amounting  to  some  30,000  per  week  during  the  busy 
season  of  last  year.  Paul  W.  Abbott. 

Lowell,  Mass. 


OBJECTION  TO  USING  COPPER  WIRE  WHEN 

CASE-HARDENING. 
Small  soft  steel  or  wrought  iron  parts  should  never  be 
strung  on  a  copper  wire  when  case-hardening.  The  following 
Incident  will  explain  the  reason  why.  A  large  number  of 
small  gears  were  to  be  case-hardened  by  the  common  process 
of  enclosing  them  in  an  iron  box  filled  with  granulated  bone. 


etc..  and  the  person  in  charge  thought  It  advisable  to  string 
the  small  gears  on  a  wire.  In  order  to  prevent  losing  any 
of  them.  Not  realizing  that  the  fusing  heat  of  copper  Is  some 
.'■-OO  or  more  degrees  less  than  that  of  steel,  he  picked  up 
pome  copper  wire  and  carefully  strung  all  the  small  gears 
on  this.  The  result  was  that  when  the  box  was  put  In  the 
furnace,  the  copper  wire  melted  and  ran  into  the  teeth  and 
over  the  surface  of  the  gears,  so  that  it  was  necessary  to 
put  In  two  or  three  days  of  filing  and  scraping  to  remove  the 
copper.  Since  the  above  Incident  happened,  soft  steel  wire  Is 
always  within  handy  distance  of  the  hardening  man  when  re- 
quired for  the  purpose  mentioned  above.  R.  S.  F. 


AN  ATTACHMENT  FOR  BROWN  &  SHARPE 

MILLING  MACHINE  VISES. 
Referring  to  the  illustration,  A  is  the  regular  positive  jaw 
of  a  milling  machine  vise,  B  the  regular  adjustable  jaw,  and 
C  an  attachment  or  false  jaw  to  increase  the  capacity  of  the 
vise  by  using  It  Instead  of  the  jaw  B,  which  is  removed.  In 
our  shop  we   had  occasion  to  hold   work  3   inches  wide,  and 


O 


o 


[?? 


rf^^O 


Ma  cli  inery,  .V.  T. 


Milling  Machine  Swivel  Vise  equipped  with  Attachment  for 
Increasing  its  Capacity. 

the  vise  would  only  open  2%  inches,  so  the  above  attachment, 
which  we  find  very  handy,  was  made,  as  it  about  doubles  the 
capacity  of  the  vise,  especially  on  large  flat  work.  An  extra 
slot  can  be  cut  in  the  vise-back,  as  at  D,  and  the  false  jaw 
can  be  used  at  either  place.  The  jaw  is  shown  in  detail  at  E. 
It  is  held  on  by  two  Blister  head  screws,  and  can  be  used  on 
either  the  swivel  vise,  flanged  vise,  or  on  the  tool-maker's 
universal  vise.  J.  T,  Geobge. 

Attleboro,  Mass. 


IMPROVED   EXPANDING  MILLING 
MACHINE  ARBOR. 

Having  had  considerable  dove-tailing  and  end  milling  close 
to  shoulders  and  walls  of  casting,  and  being  caused  much 
trouble  with  the  old  style  split  expanding  arbors  with  the 
taper  plugs   and   screws   in   the   ends.    I    designed   and   made 
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Details  of  the  Expanding  Arbor. 

the  arbor  herewith  illustrated.  This  arbor  is  made  for  a 
Cincinnati  milling  machine.  The  shank  has  a  hole  tapped 
in,  the  end  for  drawing  it  into  the  milling  machine  spindle 
with  a  drawing-in  rod.  The  threaded  portion  c  is  made  to 
fit  the  hood  or  screw  sleeve  C.  The  straight  cylindrical  part 
d  acts  as  a  guide  for  C.  and  the  tapered  part  6  expands  the 
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split  sleeve  II.  which  holds  tho  milling  cutter.  This  sleeve 
B  is  finished  in  one  piece  and  a  1/16-inch  radial  slot  is  cut 
in  from  opposite  sides  to  within  about  1/16  inch  of  the  bore. 
It  is  then  hardened  and  ground  all  over  on  a  tapered  man- 
drel. The  mandrel  is  then  driven  into  the  sleeve  until  it  Is 
parted,  and  the  rough  edges  which  are  left  are  ground  oft 
on  the  side  of  the  emery  wheel.  The  taper  of  the  split  sleeve 
and  the  corresponding  taper  of  the  mandrel  should  be  ground 
at  one  setting  of  the  taper  atlachnient.  so  they  will  coincide. 
The  mandrel  should  be  ground  first,  then  sleeve  /},  until  the 
large  end  of  the  tapered  part  b  of  the  mandrel  just  enters 
the  large  part  of  the  bore  in  the  sleeve.  It  will  be  noticed 
that  the  hole  in  the  collar  or  washer  A  is  made  a  little  larger 
in  diameter  than  the  part  on  the  sleeve  B  over  which  it  fits. 
This  is  done  so  that  A  will  not  interfere  in  the  expanding  of 
B.  In  assembling  the  arbor,  the  sleeve  C  is  first  screwed  on. 
then  the  two  halves  of  li  are  placed  on  the  tapered  part  and 
the  collar  A  passed  over  them  to  hold  them  in  place.  The 
diameter  of  the  expanding  sleeve  li  and  the  thickness  of  the 
collar  or  washer  A  should  be  made  in  proportion  to  the  diam- 
eters of  the  holes  and  the  thicknesses  of  the  various  cutters 
to  be  used.  A  spanner  wrench  is  used  on  the  sleeve  C  for 
drawing  the  arbcr  from  the  milling  machine  spindle  and  also 
for  expanding  B  in  the  cutter  to  be  used.  It  is  evident  that 
with  this  arbor  a  considerable  pressure  is  obtained  in  the 
cutter,  and  a  heavy  cut  can  be  taken.  If  the  cutter  slips, 
however,  a  slot  may  be  cut  across  the  end  of  the  arbor,  and 
a  key  long  enough  to  project  through  the  split  bushing  B  and 
into  a  key-way  in  the  cutter,  inserted.  This  arbor  has  been 
in  use  for  over  a  year  on  various  jobs,  such  as  dovetailing 
and  general  work,  and  it  has  paid  for  itself  a  number  of  times. 
Lowell,  Mass.  Frank  G.  Sterling. 


SUBSTITUTE  FOR  COTTER  PINS. 

Referring  to  your  article,  "Substitute  for  Cotter  Pins,"  pub- 
lished in  the  April  issue,  I  beg  to  say  that  the  pins  there 
shown  are  not  exactly  like  those  which  are  used  by  Bofors- 
Gullspang  Company,  Sweden.  These  pins,  which  are  shown 
in  the  illustration,  are  especially  designed  to  connect  certain 
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Substitute  for  the  Ordinary  Form  of  Cotter  Pin,  and  Tool  for  Removing. 

parts  in  breech  locks  instead  of  using  screws  and  nuts.  They 
can  easily  be  removed  and  there  is  one  part  instead  of  two 
or  three  as  when  a  screw  is  used. 

The  smaller  sizes  can  easily  be  removed  with  the  fingers 
and  also  some  of  the  larger  ones.  In  order  to  more  conveni- 
ently remove  the  larger  pins,  a  special  tool  is  made  as  shown 
in  the  engraving.  John  Ingbebg. 

North  Tarrytown,  N.  Y. 


MAKING  PISTON  RINGS. 

The  making  of  piston  rings  is  neither  so  small  nor  such  an 
inexpensive  item  in  the  manufacture  of  gasoline  engines,  as 
it  would  seem  to  a  casual  observer.  In  the  design  of  the  ring 
itself,  there  are  two  main  types:  the  concentric  cast  iron  ring. 
and  the  eccentric  cast  Iron  ring.  Of  these  two,  the  latter  type 
is  probably  more  used,  at  least  by  the  more  progressive  gas 
engine  builders.  Again,  in  the  splitting  or  cutting  the  ends 
of  the  rings  there  are  two  prevailing  methods:  one  method 
being  to  cut  the  ends  so  that  they  are  "jogged"  like  stair 
steps,  the  other  being  a  plain  diagonal  cut.  The  last  method 
is  preferred  by  the  majority  of  builders  on  account  of  the 
ease  In  making. 

In  the  machining  of  the  ring,  before  it  reaches  the  splitting 
stage,  we  need  but  glance  over  the  pages  of  almost  any 
mechanical  journal  to  find  dozens  of  tools,  jigs,  and  various 
contrivances  for  holding  the  casting,  boring  the  inside,  and 
turning    the    outside,    to    say    nothing    of    the    tools,    single 


and  in  gangs,  used  to  cut  off  the  rings  from  the  finished 
blank.  In  the  boring  tools,  especially,  has  "genius"  been 
busy  trying  to  devise  tools  that  will  quickly  and  thorough- 
ly remove  the  most  valuable  part  of  the  ring.  One  firm 
that  I  know  of,  and  I  don't  know  how  many  more,  bores 
out  its  rings  and  then  peens  the  inside  to  make  them 
stiff!  Why  so  few  firms  have  failed  to  notice  and  profi  by 
the  example  of  the  largest  gasoline  engine  factory  in  the 
United  States,  has  long  been  a  puzzle  to  me.     This  firm  uses 
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Fig     1.      Long-Jawed    Uni-  Fig.    2.     Winged    Center   held    In    the 

versa]  Chuck  used  for  Fac-  Turret  and  used  to  set  the  Blank  on  the 

ing  Ends  of  Ring  Blank.  Face-plate. 

an  eccentric  ring  and  doesn't  bore  it  out  at  all.  In  this  way 
the  ring  is  stiff  just  w-here  it  should  be.  The  plain  diagonal 
split  is  also  used,  it  not  only  being  the  easiest  to  cut,  but 
just  as  good  as  any  other  style.  Why  anyone  should  go  on 
boring  out  rings  when  a  moment's  thought  shows  the  ad- 
vantages of  not  doing  so,  is  beyond  me.  This  way  of  making 
rings  requires  a  little  more  care  in  the  foundry,  but  this 
is  nothing  compared  to  the  saving  in  the  machine  shop,  not 
to  mention  the  Increased  value  of  the  ring  itself.  In  making 
the  castings,  they  are  provided  with  the  usual  three  lugs,  and 
the  inside  is  made  the  size  that  the  rings  would  he  bored  to 
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Fig.  3.    Improved  Device  fop  Setting  the  Ring  Blank. 

were  they  made  that  way.  Extreme  accuracy  is  not  needed, 
tor  the  piston  grooves  are  always  made  deep  enough  to  allow 
tor  slight  variation. 

In  machining  these  rings,  without  boring,  the  first  rig  that 
I  remember  seeing  was  the  one  shown  in  Fig.  1.  It  was 
simply  a  three-jawed  universal  chuck,  with  extra  long  jaws 
fitted  to  it,  as  shown.  The  casting  was  placed  on  these,  and 
the  lugs  faced  off.  The  other  end  was  slightly  counter- 
sunk. This  work  being  done,  the  casting  was  taken  to  a  ma- 
chine having  a  fixture  in  the  turret  such  as  shown  in  Fig.  2. 
This   fixture   was   set   the    proper   amount   above   the    center 


Fig.  4.    Fixture  for  Holding  the  Rings  while  finishing  the  Outside. 

to  give  the  ring  the  required  eccentricity.  The  casting  was 
placed  with  the  lugs  toward  the  face-plate,  and  the  turret, 
holding  the  fixture,  run  up  so  that  the  three  rings  came  in 
contact  with  the  slightly  countersunk  edge  and  held  the  cast- 
ing against  the  face-plate.  The  turret  was  locked,  and  the  lugs 
clamped  to  the  face-plate.  The  turret  was  then  run  back, 
the  casting  turned  and  the  rings  cut  off.  This  method,  how- 
ever, finally  gave  way  to  another,  and  the  fixture  shown  in 
Fig.  3  was  adopted.  Less  time  was  required,  and  all  the  work 
done  on  one  machine.  The  body  D  of  the  fixture  is  of  cast 
iron  and  is  made  to  fit  the  ways  of  the  lathe.     A  taper  plug 
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also  connects  It  to  the  tall-stock  spindle.  The  castinK  Is  held 
by  a  chuck  similar  to  the  one  shown  in  Fig.  1.  The  amount 
of  eccentricity  given  the  rings  is  regulated  by  loosening  the 
nuts  F  and  turning  the  screw  i.',  gniduallon.s  which  are  pro- 
vided, doing  away  with  guess  work.  When  the  casting  is 
placed  on  the  jaws,  as  shown,  the  tall-stock  and  fixture  is 
pushed  forward  until  the  lugs  are  a  half  inch  or  so  from  the 
face-plate.  The  tail-stock  is  then  locked,  and  the  fixture  run 
up  by  using  the  hand-wheel.  Paper  Is  packed  under  the  luga 
where  needed  and  they  are  strapped  fast.  The  tall-stock 
and  fixture  is  then  run  back  out  of  the  way.  and  the  rings 
turned  and  cut  off.  After  the  rings  have  been  ground  on  the 
sides  and  split  in  the  milling  machine,  they  are  placed  in  the 
fixture  shown  in  Fig.  4,  and  finished  to  the  exact  outside 
diameter.  As  will  be  readily  seen,  this  fixture  is  of  the  ordi- 
nary type,  the  principal  difference  being  the  insertion  of  the 
hard  steel  block  A  used  to  set  the  tool  to  save  calipering. 
After  the  nut  B  is  tightened  and  the  sleeve  C  removed,  the 
point  of  the  tool  is  run  up  against  this  bloclv  and  the  rings 
finished  at  one  cut. 

Another  useless  idea  in  connection  with  packing  rings  is 
that  of  putting  a  pin  in  the  groove  of  the  piston  to  keep  the 
ring  from  turning.  This  is  a  relic  of  the  old  days,  when 
cylinders  had  openings  in  them  into  which  the  ends  of  the 
rings  were  liable  to  spring  and  cause  damage,  and  the  pin 
was  not  originally  intended  to  "stagger"  the  splits  and  thus 
prevent  (?)  the  escape  of  gas,  as  many  seem  to  think  they 
were,  or  do. 

Decatur,  111.  Etii.\n  Viall. 


DEVICES  FOR  HOLDING  WORK  WHILE 
TAPPING. 

A  simple  and  effective  device  for  holding  work  while  tap- 
ping often  saves  a  great  deal  of  time  in  the  shop.  In  Fig. 
1  is  shown  a  piece  of  cold  rolled  steel  14  x  %  inch,  which  is 
to  be  tapped  as  indicated.  Fig.  2  shows  the  device  which  is 
used  to  act  as  a  guide  for  the  tap.  The  piece  is  inserted  in 
the  slot  at  B,  and  pressed  up  against  the  locating  pin  A,  and 
then  the  piece  with  its  guiding  device  is  clamped  between 
the  jaws  in  a  vise,  as  indicated  to  the  left.  This  insures  a 
straight  tapped  hole,  and  at  the  same  time,  if  many  pieces  are 
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Devices  for  Holding  Work  -w-hile  Tapping. 

to  be  made,  the  time  saved  is  about  fifty  per  cent.  In  Fig.  4 
is  shown  a  cast  iron  bevel  gear  which  is  to  be  faced  and 
tapped  as  indicated.  In  Fig.  3  is  shown  the  fixture  used  for 
holding  this  gear  while  facing  and  tapping.  A  holder  A 
screws  onto  a  spindle  of  a  lathe,  and  the  cap  B  holds  the 
gear  in  position  against  the  floating  ring  C.  The  cap  locates 
the  gear  centrally  and  the  floating  ring  takes  the  thrust  and 
adjusts  itself  to  the  irregularities  of  the  gear  rim. 

Alliance,  O.  E.  D.  Gagnieb. 
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NOVEL  COMBINATION  DIE. 

In  designing  the  combination  die  to  produce  the  clip  shown 
in  Fig.  I,  many  things  had  to  be  taken  into  consideration. 
The  clip  had  to  be  produced  rapidly  and  cheaply,  and  there- 
fore had  to  be  done  In  a  die  that  would  produce  a  finished 
clip  every  stroke.  The  die  had  also  to  be  arranged  so  that 
the  brass  strip  could  be  fed  in  with  the  automatic  feed.  There 
were  obviously  two  ways  of  feeding 
this  clip:  sideways,  using  9/16-inch 
brass  strip,  and  frontways,  using 
2  .■{/:i2inch  brass  strip.  The  latter 
method  was  adopted  because  it 
would  allow  longer  running  of  the 
press  for  each  brass  roll,  as  a  9/16- 
inch  cross  feed  would  only  be  re- 
quii-ed,  against  the  2  3/32-inch  feed 
the  other  way;  this  method  also 
made   the   die    more   compact,   and        '"         '^     irarhi,,^ni.y.r. 

brought  the  punches  closer  to-  Pie- 1.  Clip  formed  by  tlie  com- 
„„*.  T-i  i..  —  .  binatlon  Die  Bhowrn  in  Fig. 2. 

gether.      For    cutting    off,    a    shear 

punch  was  decided  upon,  thus  totally  avoiding  any  scrap 
except  the  four  3/32inch  punchings,  which  could  not  be 
avoided.  As  the  stock  was  22  B.W.G.  it  was  not  considered 
necessary  to  have  a  movable  guide,  but  a/16  inch  was  cut 
out  at  the  side  of  the  feed  guide  to  allow  the  strip  to  bend 
flown  while  the  blank  was  sheared  off.  The  shear  A  (Fig.  2) 
and  the  punches  B  were  set  at  the  same  height  so  that  punch- 
ing and  shearing  would  take  place  simultaneously.  As  the 
stroke  of  the  press  was  not  long  enough  to  allow  the  forming 
punch  C  to  push   the  clip  right  through  the  die.  this  punctk 
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Pig.  2.     Combination  Die  whicli  produces  a  Clip  sucli  as  is  sliown  in 
Fig.  1,  at  eacb  Strolce. 

was  adjusted  so  as  to  force  the  clip  in  a  forming  slot  9/16 
inch,  which  was  enough  to  fold  the  sides  up  correctly. 
For  stripping,  a  sliding,  spring-return  stripper  E  was 
used,  which  was  forced  downward  by  an  adjustable  set- 
screw  F.  The  method  of  holding  the  punches,  except  the 
forming  punch,  is  quite  a  departure  from  the  usual  method; 
they  were  simply  made  a  slight  taper,  and  fitted  to  the  taper 
holes  in  the  punch-holder  block.  Some  might  question  the 
advisability  of  trusting  to  a  taper  to  hold  a  punch  during 
stripping,  but  in  this  case  the  resistance  to  stripping  is  com- 
paratively slight  and  the  punches  are  kept  tight  by  the  action 
of  punching.  To  produce  the  catch  G  (Fig.  1)  in  the  clip, 
the  punch  H  was  ground  to  the  correct  form,  and  a  hole 
was  cut  clear  through  the  die,  thus  allowing  for  grinding, 
and  a  small  rubber,  actuated  push-out  was  inserted  whlcK 
would  lift  the  blank  high  enough  to  enable  the  catch,  or  step, 
to  pass  the  edge  of  the  die.  This  punch  was  made  just  long 
enough  to  cut  the  metal  almost  through,  which  gives  a  sharp, 
clear  step  as  high  as  the  metal  is  thick.  At  the  bottom  of 
the  forming  slot  a  rubber  operated  push-out  was  also  placed. 
After  the  clip  is  formed,  this  works  it  upward  about  1/16 
inch,  which  is  sufficient  to  loosen  it  owing  to  a  slight 
taper  in  the  forming  slot.  The  clip  holds  to  the  forming 
pupch  and  is  drawn  out  and  stripped.  The  most  Important 
practical  points  have  now  been  described. 

In   operation,   the  brass  strip  is  fed   forward  by  the   feed; 
then  it  is  cut  off  by  the  shear  A,  and  punched,  simultaneously. 
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This  loose  piece  Is  then  pushed  along  over  the  forming  slot, 
by  the  next  feed  of  the  brass  strip,  where  It  Is  folded  by  the 
forming  punch  C,  after  which  It  Is  withdrawn,  stripped,  and 
as  the  press  Is  Inclined,  the  clip  falls  clear  of  the  die.  The 
guides  were  made  only  slightly  larger  than  the  thickness  of 
the  brass  strip  thus  avoiding  any  possibility  of  the  pieces 
getting  jammed,  or  riding.  Geo.  P.  Pearce. 

Exeter,  N.  H. 


the  bending  operation  the  forming  wheel  /  Is  slightly  released 
so  as  to  relieve  the  sudden  stretch  In  the  metal,  but  during 
the  bending  the  pressure  Is  again  applied.  It  will  be  seen 
that  the  stretching  of  the  metal  takes  place  on  a  line  over  the 
entire  cross-section;  however,  owing  to  the  temper  of  the 
brass  a  slight  spring  Is  bound  to  take  place  causing  a  differ- 
ence In  the  pieces.  After  the  bond  is  formed  the  foot  M  and 
the  roll  /  are  withdrawn  by  turning  the  eccentric  shafts,  and 
the  strip  Is  removed.  J-  W.  Bkown. 


BENDING  DEVICE. 

The  brass  trimming  used  on  an  automobile  dash  Is  shown 
at  X  in  the  engraving.  This  strip  is  made  of  18-gage  brass, 
and  Is  formed  to  .the  curve  shown  In  the  cross-section,  under 
a  punch  press;  it  is  then  bent  to  conform  to  the  curves  on 
the  dash.  The  strip  shown  In  place  In  the  bending  device 
shows  the  shape  of  the  bend.  This  is  a  dlflacult  bending 
operation,  as  any  change  in  the  shape  of  the  cross-section  or 
marks  or  wrinkles  of  any  kind  will  not  pass  inspection,  so 
that  the  job  requires  more  than  the  ordinary  bar-and-roller 
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STRIP  BEING  FORMED 


J/aeftifUT(/..\-.  r. 
Device  for  3ending  Brass  Trimming  similar  to  that  illustrated 

former  to  turn  the  pieces  out  in  large  quantities  and  perfect. 
Referring  to  the  engraving,  base  plate  D,  bosses  F  and  G, 
ribs  F'  and  pad  E  are  cast  in  one  piece.  A  machine  steel 
forming  shoe  H  is  fastened  to  the  pad  E.  The  clamping  block 
0  is  mounted  on  the  pad  E,  and  is  actuated  by  the  eccentric 
clamping  lever  P.  The  cast  iron  bending  lever  C  is  drilled  to 
receive  the  steel  plugs  A  and  B,  these  plugs  acting  as  pivots 
about  which  the  bending  lever  swings  when  forming  the  bend. 
An  eccentric  shaft  is  mounted  in  the  pieces  L,  which  gives  a 
vertical  movement  to  a  pressure  bar  or  foot  M.  A  correspond- 
ing foot  on  the  end  of  bracket  K  takes  care  of  the  bottom 
roll.  A  machine  steel  forming  roller  /  revolves  on  an  eccen- 
tric shaft  J.  By  means  of  this  eccentric  shaft  the  pressure 
on  the  work  can  be  regulated,  and  the  roller  can  be  backed 
away  from  the  work  when  it  Is  formed  so  that  it  can  be 
removed.  ■  The  thin  ribs  F'  -are  machined  on  the  top,  and  act 
as  slides  or  rests  for  the  bending  lever  C.  The  forming  opera- 
tion is  done  in  the  following  manner:  The  first  bend  is  made 
with  plug  A  in  place,  plug  B  being  removed.  Bending  bar  C 
is  moved  to  the  starting  position,  pressure  foot  M  is  lifted 
and  the  forming  roller  I  drawn  back  by  means  of  the  eccen- 
tric shaft.  The  strip  is  then  inserted  between  the  roller  I 
and  the  forming  shoe  H  and  against  a  stop  at  the  end.  The 
stock  is  held  in  place  by  means  of  the  clamping  block  0.  The 
pressure  foot  31  and  forming  wheel  I  are  now  brought  against 
the  stock  and  the  first  bend  is  made.  The  hole  in  the  bar  C 
now  coincides  with  the  one  in  the  boss  G,  and  the  pin  B  is 
inserted  and  A  withdrawn.     Before  starting  the  last  half  of 


DRILLING  PLATE,   OR  AUXILIARY  DRILL 
PRESS  PLATEN. 

The  accompanying   illustration  shows  one  of  the   handiest 
devices  to  be  found  in  the  machine  shop,  and  one  whose  advan- 
tages are   not  appreciated   to   anything  like  the   extent   they 
should  be.    This  device,  which  we  call  a  "drilling  plate,"  Is  a 
sort  of  supplementary  table  to  use  with  the  drill  press.     The 
upper  face  is  provided  with  four  T-slots  to  which  the  work  la 
clamped  by  bolts  and  straps,  or  other  convenient  means.     The 
bottom  of  the  plate  is  formed  by  a  planed 
ribbed  surface,  which  rests  on  the  regular 
table  of  the  drill  press.     This  ribbed  base 
t^ — --|2~^-N     gives  a  much  better  bearing  on  the  table 
than  would  be  the  case  if  the  base  had  a 
full    unbroken    surface,    as    it    permits    the 
^;?==^^^^=^^       chips  to  be  pushed  to  one  side  in  the  space 
(T       N     ^       between    the    ribs.      The    construction    also 
makes  a  much  lighter  casting  without  sac- 
rificing its  rigidity. 

The  great  advantage  of  this  device  is  in 
connection  with  light  work,  in  which  two 
or  more  holes  are  to  be  drilled,  reamed, 
faced  or  tapped,  and  which  is  of  such  shape 
as  to  require  bolting  down  in  order  to  keep 
it  in  proper  position.  Such  work,  if  bolted 
on  this  plate,  can  be  moved  to  bring  it  in 
correct  alignment  under  the  drill  with  the 
greatest  ease,  and  in  very  much  shorter 
time  than  is  possible  if  the  work  is  bolted 
to  the  drilling  machine  in  the  regular  way. 
While  the  machine  has  all  the  adjustments 
required  for  centering  the  drill  with  the 
work,  it  is  not  always  easy  to  make  these 
adjustments;  especially  if  the  desired  point 
comes  near  the  center  of  the  pivot  of  the 
table. 
The  device  also  permits  the  w-ork  to 
■'  ''^  be     shifted      from     one     position     to     an- 

other with  much  greater  exactness,  thereby  insuring  more 
accurate  drilling  with  less  wear  on  the  edges  of  the 
drill  and  the  sides  of  the  jig  bushings.  In  such  drill- 
ing as  has  been  described,  which  easily  comprises  the  ma- 
jority of  that  found  in  the  average  shop,  this  plate  will  save 
from  15  to  50  per  cent  of  the  time  consumed  for  the  job,  to 
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Auxiliary  DriU  Press  Platen  which  Facilitates  shifting  "Worli  in  which 
several  Holes  are  to  be  DriUed. 

say  nothing  of  the  saving  on  breakage  and  wear  and  tear  of 
the  drills  and  drill  jigs.  We  have  found  that  the  workmen 
in  our  shop  would  do  without  any  of  the  other  conveniences 
of  manipulation  found  in  the  modern  drilling  machine  rather 
than  forego  the  use  of  this  device. 

Notwithstanding  its  easy  moving  qualities,  this  plate  has 
weight  enough  to  prevent  it  from  being  whirled  around,  and 
also  enough  to  keep  the  work  from  lifting  and  allowing  the 
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drill  to  gouge  In,  with  the  attendant  danger  of  breaking  the 
tool.    We  make  them  In  three  sizes,  12  x  15,  14  x  18,  and  IC  x  20. 

W.   H.   SlIAFEB, 

Cincinnati,  Ohio.  Supt.  Cincinnati  Machine  Tool  Co. 

[Another  use  to  which  the  supplementary  drill  pn-ss  table 
may  be  put  Is  that  of  increasing  the  product  of  a  drilling 
department  without  increasing  Iho  number  of  machines.  Two 
of  these  plates  may  be  provided  for  each  drill  press,  so  that  a 
workman  may  be  setting  up  work*  on  one  plate,  while  the 
other  is  in  position  on  the  machine  and  the  work  is  being 
operated  on.  A  skillful  man  may  be  required  for  the  setting 
up,  as  would  be  the  case  under  any  circumstances,  while  the 
actual  using  of  the  drill  press  may  be  entrusted  to  a  workman 
of  somewhat  less  ability,  thus  making  a  saving  in  wages  as 
well  as  a  saving  in  the  capital  invested  in  the  machinery. — 
Editob.]  

DEVICE  FOR  REAMING  HOLES  IN  ECCEN- 
TRIC STRAPS. 
In  a  great  many  railroad  shops  it  is  the  practice,  when 
resetting  valves,  to  lengthen  or  shorten  the  blades  of  the 
eccentric  by  means  of  changing  the  holes  in  the  straps. 
Under  most  locomotives  there  is  very  little  room  to  work, 
and  when  it  becomes  necessary  to  change  the  holes  in  an 
eccentric  strap  arm  a  slight  amount  in  order  to  lengthen  or 
shorten  the  rod's  position,  the  old  way  of  chipping  is  often 
very  tiresome,  inaccurate,  and  the  limited  space  between  the 


high-speed  steel  tips  to  their  tools  in  1904,  and  it  seems  very 
unlikely  that  one  would  be  Justifled  in  saying  that,  in  the  past, 
attempts  to  weld   high-speed  steel  have  been  unsuccessful. 
Staple  Hill  Park,  Bristol,  Kngland.  Ciiabi.es  R.  Kikg. 


SmaU  Reamer  -which  Is  handy  for  Reamlner  Holes  In  Eccentric  Straps 
when  setting:  Locomotive  Valves. 

eccentrics  makes  the  whole  work  unsatisfactory.  The  little 
reamer  shown  in  the  engraving,  was  designed  to  be  used  in 
connection  with  this  operation.  After  setting  the  valves  and 
tightening  the  middle  bolts,  remove  the  others  and  put  the 
reamer  In  place.  Screw  on  the  feed-nut  and  turn  the  reamer 
with  a  monkey-wrench.  If  the  reamer  feeds  too  fast,  slack  up 
on  the  feed-nut  at  the  same  time  that  the  reamer  is  being 
turned.     In  this  way  the  holes  can  be  easily  reamed. 

Two  Harbors,  Minn.  Austin  G.  Johnson. 


CARELESS  CIRCULAR  DISTRIBUTION. 

I  have  received  circulars  of  woodworking  machinery  with- 
out any  maker's  name  thereon.  Probably  the  makers  sent  out 
a  thousand  or  more  in  the  same  condition. 

In  this  connection  I  would  suggest  that  certain  of  the  manu- 
facturers revise  their  mailing  lists.  I  get  circulars  sent  to 
my  1S94  Dresden  address.  Since  then  I  have  spent  a  year  in 
Paris  and  six  in  Hanover.  Robert  Gbimshaw. 

Dresden,  Germany. 


TOOLS  WITH    HIGH-SPEED    STEEL    CUTTING 
•      EDGES  WELDED  TO  MACHINE 
STEEL  SHANKS. 
The  welding  of  high-speed  steel  to  tool  shanks  of  cheaper 
steel  has  recently  been  spoken  of  as  a  novelty.    That  methods 
for  accomplishing  this  are  by  no  means  new  must  be  common 
knowledge  to  many  practical  men.    At  least  one  case  may  be 
mentioned  dating  as  far  back  as  1904.    The  writer  was  being 
shown  the  locomotive  works  of  Borsig  at  Tegel,  near  Berlin,  ■ 
and  on  questioning  his  guide  as  to  the  consumption  of  high- 
speed steel  the   latter  replied:     "A  great  deal,  but  compara- 
tively little,"  and  lifted  the  first  planer  tool  in  sight,  saying, 
"We   weld    on   that   tip    of    high-speed    steel;    the    weld,   you 
observe,  is  quite  invisible,"  and  a  rapid  sketch  in  a  note  book 
showed  the  relative  size  of  the  welded  tip.     My   informant 
added:     "That  is  a  trade  secret.     I  am  sorry  I  am  not  per- 
mitted to  tell  you  more."     From  other  remarks  It  appeared 
that  the  practice  was  very  successful;   but  it  does  not  seem 
probable  that  Borsig's  was  the  only  firm  in  the  world  welding 


CUTTING  SCREW  ENDS  FLUSH  WITH  NUTS. 

The  accompiinying  engraving  shows  a  section  of  a  wheel 
hub  and  brake  (lange  held  together  by  eight  %-lnch  bolts,  one 
of  which  is  shown  In  the  illustration.  The  location  of  the 
nuts  Is  in  the  bottom  of  the  recess  formed  between  the  brake 
band  seat  and  the  bub  boss,  and  the  end  of  each  bolt  stands 
out  originally  3/16  Inch  outside  of  the  nut.  It  was  required 
that  the  bolt  ends  of  these  nuts  be  made  flush  with  the  nuts, 
and  as  there  were  a  great  many  of  these  hubs  made,  the  fol- 
lowing process  was  employed  In  facing  off  the  ends  of  the 
screws.  Referring  to  the  illustration,  D  is  an  ordinary  twist 
drill,  the  cutting  edges  of  which  are  ground  at  right 
angles  to  the  center  line  of  the  body,  regular  clearance, 
of  course,  being  given  to  the  cutting  edges.  In  drills  of 
%rlnch  diameter,  or  less,  the  thickness  of  the  web  at  the 
bottom  of  the  grooves  Is  not  sufBcient  to  produce  any  appre- 
ciable difference  in  the  pressure  necessary  for  feeding  the 
drills,  but  on  larger  drills  It  became  necessary  to  make  the 
web  thinner  by  grinding  the  grooves  deeper  for  a  short  dls- 
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Method  of  Facingr  the  Ends  of  Bolts  with  a  DrUl. 

tance  back  from  the  cutting  edge.  In  fact,  a  great  many 
tool-makers  thin  the  web  on  twist  drills  regularly  for  ordi- 
nary drilling,  because  it  lessens  the  pressure  necessary  to 
feed  the  drills  into  the  work,  and  the  drill  is  less  liable  to 
spring  and  drill  a  bole  that  is  "out  of  true."  In  the  illustra- 
tion, S  is  a  case-hardened  steel  sleeve  which  fits  the  body  of 
the  drill,  and  is  held  in  place  on  it  by  a  set-screw  entering 
into  the  flute.  The  lower  end  of  the  sleeve  is  counterbored 
to  a  depth  equal  to  the  thickness  of  the  nut,  plus  1/16  inch, 
and  with  a  diameter  sufficient  to  permit  it  to  pass  over  the" 
corners  of  the  nut.  The  cutting  edges  of  the  drill  project 
into  the  counterbored  space  about  1/16  inch,  leaving  a  dis- 
tance equal  to  the  thickness  of  the  nut  between  the  cutting 
edges  of  the  drill  and  the  lower  end  of  the  sleeve,  which  lat- 
ter simply  acts  as  a  stop  when  facing  off  the  ends  of  the 
screws.  At  C  is  shown  a  hole  drilled  through  the  sleeve  to 
allow  the  chips  to  escape.  By  putting  this  simple  tool  into 
a  drilling  machine,  the  bolts  are  faced  off  flush  with  the  nuts 
in  a  very  short  time.  J.  T.  Gbimshaw. 

Detroit,    Mich.  

TAPER  GIB  DESIGN  IN  "JIGS  AND  FIXTURES." 
In  the  August  issue  of  Machixeby  in  the  fifth  installment 
of  "Jigs  and  Fixtures,"  by  Mr.  Einar  Morin,  two  taper 
wedges  or  gibs  are  shown  in  Figs.  54  and  55.  As  shown  in 
the  illustrations,  the  wedge  cannot  be  adjusted  because  it 
win  bind,  the  screw  being  Inaccurately  shown.  The  usual 
and  correct  way  of  making  a  taper  gib  adjustment  is  to  drill 
and  tap  for  the  screw  at  the  same  angle  as  the  wedge,  that 
is,  parallel  to  the  movement  of  the  wedge.  A  makeshift 
method  is  to  drill  as  shown  in  the  sketch,  and  to  enlarge  the 
hole  in  the  ear  of  the  wedge  so  that  side  movement  is  pro- 
vided for.  Elmer  G.  Eberhabdt, 

Newark,  N.  J.  Newark  Gear  Cutting  Machine  Co. 
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SHOP  KINKS. 


A  DEPARTMENT  OF  PRACTICAL  IDEAS  FOR  THE  SHOP. 

Contrlbutlona  of  kinks,  devices  and  methods  of  dolnff  work  nre  solicited  for 

this  column.    Write  on  one  side  of  the  paper  only  and 

send  sketches  when  necessary. 

LOCK-NDT  FOR  CALIPERS. 
A  simple  and  secure  method  of  converting  spring  calipers 
into  transfer  calipers  is  shown  in  the  illustration.  An  extra 
nut  is  placed  between  the  caliper  legs  thus  affording  means  of 
locking  them.  This  nut  can  be  taken  from  another  pair  hav- 
ing the  same  size  fulcrum  stud,  but  a  special  thin  one  per- 


3Iacliincri/.\.y. 

mits  the  use  of  the  calipers  for  smaller  sizes.  The  two  nuts 
can  be  locked  and  the  calipers  kept  to  the  same  diameter  for 
any  length  of  time,  even  though  carried  in  the  pocket  or  grip 
— something  very  desirable  when  fitting  parts  for  a  job  that  is 
far  from  the  shop.  Donald  A.  HAJrpsox. 

Middletown,  N.  Y. 


CENTERING  SELF-HARDENING  CUTTERS. 
Self-hardening  cutters  were  to  be  used  in  the  boring-bar 
of  a  large  boring  mill,  and  as  I  am  foreman  of  the  tool-room 
it  was  "up  to  me"  to  devise  some  way  of  getting  the  cutters 
central  in  the  bar,  as  there  was  no  way  to  machine  them. 
This  was  accomplished  as  shown  in  the  engraving.  The  bar 
was   milled   flat   on   each  side  of  the  slot,   and  the   centering 
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piece  A  carefully  fitted  to  it.  The  V-shaped  tongue  on  the 
centering  piece,  and  the  corresponding  V-slot  in  the  cutter  B 
causes  the  cutter  to  be  set  central  when  it  is  keyed  in  place. 
This  job  is  very  satisfactory  and  preferable  to  annealing  the 
self-hardening  cutters  as  they  are  not  as  durable  after  having 
been  annealed  and  hardened  again.  J.  R.  Weaver. 

Plainfield,  N.  J. 


HANDY  CENTER  INDICATING  TOOL. 
A    center    indicating    tool    for    locating    the    prick-punched 
centers  of  work  true  with  the  machine  spindle  on  a  boring 
mill   or  a  milling  machine,  may   be  made   as  shown   in   the 
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accompanying  line  engraving.  The  shank  of  the  tool  may  be 
tapered  or  straight  to  be  held  in  a  chuck.  The  ball  shown  at 
the  front  end  of  the  hole  in  the  shank  is  %  inch  in  diameter, 
is  hardened,  and  has  a  hole  drilled  through  the  center  in 
which  the  pointer  is  inserted.  When  using  the  tool,  the 
shank  is  inserted  in  the  spindle  of  the  machine,  and  the 
end  of  the  pointer  is  placed  in  the  center  hole  of  the  work 
to  be  centered.     After  having  been  thus  located,  the  pointer 


is  moved  back  out  of  the  prick-punch  hole  in  the  work  and 
the  machine  started  up.  If  the  end  of  the  pointer  wiggles  or 
moves  about  in  a  circle,  it  Indicates  that  the  center  of  the 
work  is  not  in  line  with  the  axis  of  the  spindle.  The  cap  A 
in  the  front  of  the  hole  is  driven  into  the  hole  in  the  shank, 
and  holds  the  ball  In  place.  On  the  other  side  a  bushing  B 
is  pressed  up  against  the  ball  by  the  spring  D,  so  that  when- 
ever the  pointer  is  set  out  of  line  with  the  spindle,  it  will 
be  held  in  this  position  by  the  friction  between  the  bushing, 
ball  and  cap.  caused  by  the  pressure  of  the  spring.  There  is  a 
smell  hole  through  the  entire  shank  to  permit  the  pointer  to 
be  driven  out  of  the  ball,  if  required,  for  repolnting. 

Poughkeepsie,  N.  Y.  W.  W.  Cowles. 


LATHE  BRACKET  FOR  BLUE-PRINTS. 
The  bracket  shown  in  the  illustration  is  very  simple  and 
will  keep  blue-prints  or  working  drawings  constantly  before 
the  mechanic*  It  is  made  of  two  cast  iron  plates  D  and  E, 
rod-arm  C,  bent  at  any  desired  angle,  and  sheet  iron  holder  B. 
The  size  of  screws  should  be  determined  by  the  size  of  bracket 
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SECTION  OF  PLATE  E 

MaeMntrti  .V.  T. 

made.  As  the  reader  will  notice,  there  are  no  breakable  parts, 
and  very  few  loose  ones.  I  would  suggest  that  the  surface 
on  the  arm  C,  which  comes  in  contact  with  the  set-screws,  be 
filed  or  milled  flat;  this  will  keep  the  bracket  from  turning. 
By  using  a  bracket  of  this  description,  the  percentage  of  mis- 
takes made  will  be  greatly  reduced  and  more  accurate  work 
done.  L.  H.  Georger. 

Buffalo,  X.  Y. 


A  BLUE-PRINTING  KINK. 

In  the  winter  months  it  is  hard  to  judge  the  time  required 
to  make  sunlight  blue-prints,  and  so  I  hit  upon  the  idea  of 
making  a  scale  of  colors  with  which  to  compare  a  test  piece 
of  paper.  Take  a  piece  of  blue-print  paper  four  inches  wide 
and  ten  inches  long.  Cover  all  but  one  Inch  with  a  heavj' 
piece  of  paper.  Expose  this  one  inch  for  say  one  minute 
in  a  mild  light,  then  move  the  cover  so  as  to  expose  one 
inch  more  for  one  minute,  which  exposes  the  first  inch  two 
minutes,  and  so  on,  inch  by  inch,  until  all  ten  inches  have 
been  exposed,  and  the  first  division  has  been  exposed  ten 
minutes.  I  used  a  light  that  I  had  previously  found  'would 
print  just  right  in  a  ten-minute  exposure.  Any  other  time 
interval  could  be  used.  Now  wash  the  paper  thoroughly,  and 
when  dry  you  have  a  scale  with  which  to  compare  other 
prints.  Figure  out  the  relative  times  that  would  have  been 
required  to  bring  each  color  to  a  perfect  blue-print,  by  divid- 
ing the  whole  time  by  the  time  exposed,  and  mark  this  number 
on  the  color,  this  number  to  be  used  as  a  multiplying  factor. 
Now,  in  order  to  get  a  perfect  print,  put  the  tracing  you 
wish  to  copy  out  with  a  small  piece  of  blue-print  paper,  and 
leave  it,  say  two  minutes,  until  it  would  be  printed  some, 
but  not  enough.  Then  wash  dry  with  blotters  and  compare 
with  the  scale  sheet.  Say  it  was  like  the  fourth  color  from 
the  bottom.  The  factor  would  be  2%.  Multiplying  this  by 
the  two  minutes  equals  five  minutes,  the  time  required  to 
make  a  perfect  print  in  that  light.  I  am  pleased  with  the 
uniform  results  obtained.  Austin  G.  Johxsox. 

Two  Harbors,  Minn. 
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FLATHBR  30-INCH  VERTICAL  TURRET 
MACHINE. 

The  10.  .1.  Klatlitr  Mfg.  Co.,  Nashua,  N.  II.,  lias  recently  com- 
pleted and  placed  on  the  market  the  vertical  turret  machine 
shown  herewith.  As  may  be  seen,  It  is  of  simple  and  attrac- 
tive design,  embodying  a  number  of  new  features.  One  of  the 
most  noticeable  of  these  features  is  the  use  of  a  cross-rail 
adjustable  for  height.  In  most  machines  of  this  size  (30-Inch 
swing)  the  cross-rail  is  solid  with  or  bolted  to  the  colimin,  at 
a  height  that  will  clear  the  highest  work  on  which  it  is  ex- 
pected to  use  a  tool.  Under  these  circumstances,  for  worlt 
close  to  the  face  of  the  chuck,  the  turret  slide  has  to  be  ex- 
tended to  nearly  the  full  limit  of  its  travel,  making  it  very 


closely  Into  sleeve  H  on  Its  outside  diameter,  and  1b  provided 
with  a  taper  Internal  bearing  scraped  to  fit  the  taper  journal 
of  the  spindle.  To  the  lower  end  of  bushing  V  is  threaded  the 
nut  D,  which  is  split  anil  provided  with  a  clamp  screw,  as  In- 
dicated by  the  dotted  lines.  To  the  lower  end  O'f  spindle  A 
are  threaded  the  lock  nuts  E  E,  which  adjust  washer  F  against 
the  lower  end  of  C.  It  will  be  seen  that  provision  Is  thus 
made  lor  taking  up  both  the  wear  of  the  thrust  and  the  side 
wear  on  the  journal.  By  loosening  D,  nuts  E  may  be  screwed 
up  to  give  the  required  tightness  of  lit  for  the  journal,  and 
then  n  may  be  screwed  up  to  give  the  required  amount  of  play 


Pig.  1.    The  Plather  30-iiich  Vertical  Turret  Machine. 

difficult  to  take  cats  up  to  the  full  capacity  of  the  machine. 
Other  special  features  of  this  mill  that  might  be  mentioned 
are  a  new  design  of  worlc  spindle  and  bearing,  a  quick-change 
gear  feed  mechanism,  the  mailing  of  the  base  and  column  in 
one  casting,  the  provision  for  an  unusually  long  cross-slide 
movement,  and  the  use  of  a  thread  and  nut  feed  for  the  turret 
slide  in  place  of  the  usual  rack  and  pinion  movement. 

The  Table,  the  Spindle  and  the  Drive. 
In  Fig.  3  at  A  is  shown  the  cast  iron  spindle  of  the  machine, 
made  with  thick  walls  and  ribbed  in  its  large  diameter  so  as 
to  be  very  stiff  and  strong.  The  journal  for  this  spindle  is 
formed  in  two  parts.  The  thrust  is  taken  on  the  upper  beveled 
face  of  sleeve  B,  which  is  screwed  and  doweled  to  a  machined 
seat  in  the  solid  base  of  the  machine.  This  thrust  bearing, 
it  will  be  seen,  is  of  large  area,  and  is  provided  with  ample 
means  for  lubrication.  The  side  strain  is  taken  by  the  long 
bearings  of  the  shank  of  the  spindle  In  bushing  C,  which  fits 


Fig.  2.    Front  View  of  Turret  Machine. 

for  axial  motion.  The  table  is  30  inches  in  diameter,  and 
has  16  changes  of  spindle  speed,  obtained  by  a  combination  of 
four-step  cone,  back  gears,  and  two-speed  countershaft.  The 
table  is  driven  by  spur  gear  teeth  cut  in  the  periphery  of  the 
extended  diameter  of  the  spindle,  where  it  is  bolted  to  the 
table.  These  mesh  with  pinion  H  on  a  vertical  shaft,  con- 
nected by  bevel  gears  J  and  E  with  the  driving  shaft. 

■  Feed  Mechanism  and  Automatic  Stop. 
Twelve  changes  of  feed  are  provided  by  a  quick-change  gear 
device,  shown  at  the  base  of  the  machine  on  the  operator's 
side.  The  six  changes  obtained  in  this  mechanism  are  doubled 
by  a  positive  clutch,  giving  the  following  feeds  in  revolutions 
per  inch:  7,  8,  9,  10,  ll'/G,  12,  21,  24,  27,  30,  34Vi,  and  36.  It 
should  be  noted  that  provision  is  made  for  cutting  threads  of 
unusual  pitches  other  than  those  given,  by  using  other  gears 
in  place  of  those  provided  in  the  gear  casing  at  the  front  of 
the  feed  box  in  Fig.  1.     The  feeds  are  reversible,  and  each 
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rate  is  the  same  for  citlu'r  the  vertiLul  movement  uf  the  turret 
slide  or  the  horizontal  movement  of  the  saddle  on  the  eioss- 
rail. 

Worm  gearing  has  been  entirely  avoided  in  the  feed  mechan- 
ism. To  malie  this  possible  in  the  case  of  the  turret  slide, 
the  usual  racli  and  pinion  has  been  replaced  with  a  screw  L 
and   nut   M.  as  shown    in   Fig.   5.     The   coniu'ctioii    with   the 


.I.'<u7jinrrj/,.V.  r. 
Pig.  3.    Vertical  Section  of  Spindle  and  Table  Drive. 

splined  shaft  O  in  the  cross-rail  is  made  by  bevel  gears 
through  short  shaft  A';  the  screw  is  stationary  while  the 
nut  revolves,  as  shown.  Both  cross  and  vertical  movements 
are  provided  with  an  automatic  trip,  controlled,  in  the  case 
of  the  cross  movement,  by  dogs  adjustable  lengthwise  on  a 
stop  rod,  which  is  seen  above  the  splined  feed  rod  in  the 
cross  rail  in  Fig.  1.  This  rod  is  also  provided  with  fixed 
stops  at  the  limits  of  its  motion,  making  it  impossible  to  over- 
run the  saddle  on  the  cross-slide  and  damage  the  feeding 
mechanism.  The  feed  stop  operates  on  the  feed  clutch  at  the 
rear  of  the  cross-rail,  as  shown  in  Fig.  3,  dropping  it  out  of 
engagement  when  the  stop  strilies  the  dog.  The  movement  of 
the  turret  slide  is  controlled  by  a  stop  acting  on  the  same 
stop  rod,  through  the  medium  of  a  train  of  gearing  and  the 
index  dial,  shown  at  the  right  end  of  the  cross-rail  above  the 


Pig.  4.    Arrangement  of  Cross-rail,  Feed  Mechanism,  etc. 

splined  feed  rod  shaft  in  Fig.  1.  The  vertical  movement  of 
the  turret  slide  may  be  adjusted  to  stop  after  any  desired 
amount  of  movement,  by  setting  the  adjustable  dial  to  read 
for  the  desired  amount.  This  mechanism  acts  on  the  stop  rod 
to  throw  out  the  clutch  in  the  same  way  as  for  the  horizontal 
movement. 

The  Turret  and  Turret  Slide. 
The  turret  slide  is,  of  course,  set  on  a  swivel  saddle  so  that 
the   movement   may   take   place   at   any   desired    angle.     The 
automatic  stop  operates  at  any  angular  setting  of  the  saddle. 


The  slide  is  counter-balaiiccil  by  ;in  arrangement  whicli,  it 
will  be  seen,  is  very  simple  as  compared  with  that  provided  in 
many  designs  of  this  apparatus.  It  consists  simply  of  a 
swinging  crane  arm  carrying  idler  pulleys  so  located  as  to 
follow  the  movement  of  the  slide  freely.  The  turret  is  flve- 
sided,  and  is  10  inches  in  diameter.  The  tools  are  clamped 
in  place  by  hardened  steel  set-screws  P.  seated  in  bushed  nuts 
y.  The  lock  bolt,  of  hardened  steel,  works  in  a  hardened 
steel  index  ring. 

Dimensions. 

The  principal  dimensions  of  the  machine  are  as  follows: 
The  extreme  diameter  of  swing  is  '.VI  inches.  The  cross-rail 
may  be  adjusted  by  the  hand  wheel  shown  at  the  rear  of  the 
column  in  Fig.  4,  to  give  from  S'.j  inches  to  26  inches  of 
lieight  over  the  face  of  the  chuck.  The  maximum  distance 
under  the  turret  head  is  28  Vi  inches,  giving  a  total  adjust- 
ment for  tlie  cross-rail  of  ITi-i  inches.  The  turret  slide  has 
a  vertical  feed  of  17   inches,  and   is  mounted  on  a  cross-slide 


Fig.  5.    Section  through  Turret  Slide,  showing  Screw  Feed. 

which  has  a  travel  of  23  inches,  thus  making  it  possible  to 
turn  reverse  bevels  on  work  of  unusually  large  diameter.  The 
machine  stands  SS  inches  high,  and  occupies  a  floor  spa,ce  of 
about  68  X  47  inches.  The  approximate  weight  is  5,300 
pounds. 

This  machine  is  intended  for  the  regular  routine  work  of  the 
boring  mill,  and  for  that  reason  it  has  not  been  encumbered 
with  special  features.  It  may  be  built  at  a  cost  that  is  rea- 
sonable in  view  of  the  cutting  power  and  rigidity  which  the 
builders'  have  aimed  to  obtain.  The  lines  of  the  machine,  as 
may  be  seen  from  the  engravings,  are  simple  but  pleasing. 


SOLID  ADJUSTABLE  THREADING  DIE  FOR 
USE  ON  TURRET  LATHES,  ETC. 

The  die-head  shown  herewith  is  designed  to  use  a  die  formed 
of  separate  chasers  and  to  so  hold  them  as  to  give  them 
an  adjustment  through  a  wade  range  of  diameters.  It  is  in- 
tended for  use  in  machine  operations  where  solid  dies  or  ad- 
justable round  dies  would  otherwise  be  used. 
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The  iuijustment.  is  made  very  easily,  by  looBening  tlio  front 
clainpiiiK  plate  ami  tiiruiiig  the  outer  liardened  liood  to  tlie 
right  or  left  as  reciiiired,  keeping  the  dies  pressed  against  the 
inner  bearing  meanwhile.  The  seating  of  the  outer  edges  of 
the  dies  against  the  tapered  inner  surface  of  the  shell  adjusts 
them  simultaneously  to  a  varying  diameter  as  the  hardened 
hood  is  turned.  The  chasers  are  tightened  in  place  by  locking 
the  hood  with  a  set-screw,  and  clamping  the  front  plate  up 
against  them.  The  chasers  (which  are  made  of  high  grade 
tool    steel    or    high    speed    steel,    as    required  I     are    carefullv 


Die  made  by  Adjustable  CoUet  Co. 

tempered,  and  have  a  much  longer  lite  than  one-piece  thread- 
ing dies,  since  they  can  be  easily  and  quickly  removed  from 
the  head  and  sharpened  on  an  emery  wheel  or  grindstone. 
They  have  a  slight  clearance  in  the  threads  which  permits 
them  to  act  freely  with  no  drag.  In  addition  to  the  advan- 
tages of  a  long  life  and  the  solid  holding  of  the  chasers,  the 
feature  of  adjustability  is  very  important,  it  being  possible  to 
use  the  same  set  of  chasers  for  a  wide  range  of  diameters. 
'  The  heads  are  made  of  any  suitable  length  to  accommodate 
long  threaded  work.  They  may  also  be  furnished  with  plain 
chasers  and  used  as  adjustable  hollow  mills.  The  material 
and  workmanship  of  the  tool  is  stated  by  the  manufacturer, 
the  Adjustable  Collet  Co..  Cleveland.  O.,  to  be  of  exceedingly 
high  grade,  making  the  device  an  accurate  and  durable  one. 


POX  POLISHING  MACHINE. 
The  accompanying  illustrations  show  a  polishing  machine 
built  by  the  Fox  Machine  Co.,  815-S25  X.  Front  St..  Grand 
Rapids,  Mich.  This  machine  is  of  interest  in  itself,  and  makes 
possible,  as  well,  a  great  improvement  in  the  arrangement  and 
general  conditions  of  the  polishing  room  beyond  what  is  com- 


Flg,  1.    Fox  Polisbing  Machine  -with  Exhaust  into  Base. 

monly  met  with  in  work  of  this  kind.  The  machine  is  mounted 
on  a  substantial  base,  to  the  top  of  which  is  mounted  a  yoke 
which  carries  the  arbor.  This  is  best  seen  in  Fig.  2.  The  lever 
shown  at  the  front  of  the  machine  is  attached  to  a  shaft  car- 
rying an  eccentric  by  which  this  yoke  is  raised  or  lowered. 
The  lowering  of  the  yoke  and  the  contained  arbor  brings  the 


pulley  Into  contact  with  the  belt,  and  starts  the  machine.  To 
stop  the  machine,  the  lever  is  thrown  lj!u-k;  this  raises  the 
pulley  away  from  the  belt,  and  brings  the  band  brake,  shown 
at  the  right  of  the  pulley  in  Fig  1.  Into  operation,  instantly 
stopping  the  spindle.  The  connecting-rod  from  the  eccentric 
to  the  yoke  is  adjustable  In  length  so  that  the  belt  may  be 
brought  down  to  exactly  the  right  tension  when  the  lever  is 
thrown  In,  thus  avoiding  the  necessity  for  treatment  with 
resin  or  special  preparations.  The  spindle  or  arbor  is  mounted 
in  Hyatt  roller  bearings.  The  fit  is  a  close  one.  but  leaves 
enough  freedom  so  that  the  spindle  may  be  spun  between  the 
end  of  the  thumb  and  finger.  The  use  of  these  bearings  in 
this  machine  has  been  very  successful,  and  has  led  the  build- 
ers to  adopt  them  for  their  entire  plant.  In  spindles  running 
as  fast  as  those  used  for  polishing,  a  small  amount  of  friction 
means  a  considerable  amount  of  power,  so  that  the  matter 
of  getting  good  bear- 
ings is  an  important 
one.  The  rollers  and 
casings  of  the  bear- 
ings are  ground  for 
high  speeds,  and 
are  thoroughly  pro- 
tected against  dust 
and  grit. 

Each  machine  i  s 
provided  with  a  pair 
of  substantial  steel 
dust  hoods,  attached 
to  flanged  brackets 
which  are  bolted  to 
the  column  of  the 
machine.  The  dust 
is  exhausted  from 
these  hoods  through 
brackets  down  into 
the  column.  From 
here  it  may  be 
either  led  away 
through  exhaust 
ducts  in  the  floor,  or  through  an  opening  at  the  rear  of  the 
base.  The  hoods  are  hinged  so  as  to  open  up  to  permit  the 
removal  and   insertion   of  polishing  wheels. 

In  designing  the  machine,  it  was  the  object  of  the  manu- 
facturers to  produce  a  tool  which  would  stand  continuous 
service  without  requiring  repairs.  Really  remarkable  results 
have  been  obtained  on  this  score.  Ten  machines  of  this  type 
have  been  in  constant  use  in  the  shops  of  the  builders  for 
about  four  years,  most  of  them  with  two  operators  to  a  ma- 
chine. It  is  stated  that  in  that  time  the  cost  of  repairs  has 
not  exceeded  25  cents;  there  has  not  been  a  single  hot  bear- 
ing, nor  has  one  of  the  bearings  ever  been  adjusted. 


Fig.  2. 


Side  View  of  Base,  showing  Belt 
Tightener  and  Brake. 


AMERICAN  TOOL  WORKS  CO.  HIGH-SPEED 
RADIAL  DRILL. 

The  accompanying  illustration  shows  one  of  a  new  line  of 
radial  drills  designed  and  built  by  the  American  Tool  Works 
Co.,  300-3.50  Culvert  St.,  Cincinnati,  O.,  in  order  to  take  advan- 
tage of  recent  developments  in  high-speed  drills,  especially 
those  of  modified  flat  drill  form  like  the  "Celfor."  "Norka."  and 
other  types  which  we  have  described  from  time  to  time. 
These  drills  have  been  developed  until,  with  proper  machinery 
for  driving  them,  they  will  pierce  a  hole  practically  as  quickly 
as  it  can  be  punched,  in  the  case  of  work  where  punching 
is  practicable.  The  radial  drill  has  been  steadily  growing  in 
favor  for  general  work,  owing  to  the  convenience  of  its  opera- 
tion, and  the  facilities  it  offers  for  presenting  to  the  tool, 
work  of  all  shapes  and  sizes.  The  drive  of  the  machine, 
however,  has  of  necessity  to  be  so  long  and  complicated  that 
in  previous  designs  it  has  been  impossible  to  bring  from 
the  driving  pulley  to  the  point  of  the  tool,  sufficient  power 
to  use  these  new  high-speed  drills  to  their  full  capacity.  By 
strengthening  the  machine  generally,  improving  the  feed,  and 
providing  triple  back  gearing  at  the  spindle  head,  the  mak- 
ers of  this  machine  believe  that  they  have  provided  a  radial 
drill  which  obviates  the  defects  of  previous  designs. 


218 


MACHINERY. 


November,  1908. 


Qeneral  Deslgrn, 
The  general  design  follows  that  of  the  2-foot  radial  drill 
built  by  the  same  firm  (see  "New  Machinery  and  Tools"  in 
the  July.  190S,  issue  of  Machi.nery),  and  so  will  be  only 
briefly  described.  The  column  is  of  the  double  lubnliir  type 
with   the  outer   sleeve    revolving  on    conical    roller    bearings, 


A  Radial  DrlU.Eapecially  Designed  for  using  the  New  Porma  of  High- 
hardened  and  ground.  The  inner  member  extends  to  the  full 
height  of  the  column,  and  has  bearings  at  both  top  and  bot- 
tom. This  gives  the  equivalent  of  a  double  column  and 
makes  a  very  rigid  support.  The  base  is  very  heavy  and 
is  strongly  ribbed,  especially  at  the  point  of  support.  An 
extension  of  the  base  at  the  back  is  drilled  to  receive  a  plain 
box  or  a  universal  table,  as  ordered.  The  arm  is  of  com- 
bined parabolic  beam  and  tubular  section,  giving  great  resist- 
ance to  bending  and  torsional  strains.  Its  design  leaves  its 
lower  edge  parallel  with  the  base,  permitting  work  to  be 
operated  on  in  close  proximity  with  the  column  without  re- 
•  quiring  the  spindle  to  be  unduly  extended. 

The  Drive. 
The  machine  illustrated  has  a  speed  box  drive,  though  it 
will  be  furnished  with  a  cone  pulley  instead,  if  desired  by 
the  purchaser.  This  speed  box,  by  the  operation  of  the  two 
levers  shown,  provides  four  speed  changes,  all  controlled  by 
friction  clutches,  which  permit  a  change  of  speed  without 
stopping  the  machine.  From  the  speed  box,  power  is  trans- 
mitted in  the  usual  way  to  the  splined  driving  shaft  shown 
extending  along  the  back  of  the  arm.  The  connection  between 
this  splined  shaft  and  the  driving  shaft  of  the  head  is  effected 
through  a  reversing  mechanism  operated  by  friction  clutches, 
and  controlled  by  the  lever  seen  projecting  forward  toward 
the  operator's  position  from  beneath  the  cross-rail.  The 
locating  of  the  reversing  arrangement  here  between  the  speed 
box  and  the  triple  back  gears  gives  the  clutches  the  advan- 
tage of  a  high  speed  even  on  slow,  heavy  work,  thus  provid- 
ing them  with  ample  power  for  the  most  severe  conditions 
the  machine  will  be  called  on  to  meet.  This  arrangement 
also  facilitates  the  use  of  the  reversing  lever  in  combination 
with  the  back  gear  lever  for  tapping,  giving  a  slow  forward 
movement  and  a  quick  reverse.  The  triple  back  gears  (a 
construction  which,  so  far  as  our  memory  serves  us  for  the 
moment,  is  a  novelty  in  radial  drill  construction)  are  located 
in  the  head  close  to  the  spindle.  The  use  of  triple  gears  and 
the  placing  of  them  in  this  position  is  a  prime  factor  in  the 
matter  of  bringing  a  sufficient  amount  of  power  to  the  point 


of  the  drill,  as  it  makes  this  possible  without  requiring  trans- 
mission shafts  of  unwieldy  size,  and  the  transmission  of  high 
torque  through  sliding  keys. 

'I'lie  drive  just  descrilied  provides  for  twelve  changes  of 
speed,  the  four  in  the  Siiced  box  being  triiiled  by  the  triple 
gears.  This  number  is  doubled  by  the  use  of  a  two-speed 
counter-shaft,  giving  24  changes,  which 
range  in  geometrical  progression  from  18 
to  346  revolutions  per  minute,  all  imme- 
diately available  without  stopping  the  ma- 
chine. This  wide  range  of  speeds,  in  con- 
jiHKlion  with  the  high  driving  power, 
makes  the  machine  as  useful  for  the 
lighter  work  as  for  the  heavy  service  for 
which  it  has  been  particularly  designed. 
Particular  attention  should  be  called  to  the 
fact  that  the  changes  can  be  made  without 
stopping  the  machine.  The  counter-shaft 
and  speed  box  changes  are  effected  by  fric- 
tion clutches  which,  of  course,  can  be  oper- 
ated without  shock  at  any  practicable  speed. 
The  triple  back  gears  are  provided  with  a 
special  feature  which  in  combination  with 
the  rounding  of  the  edges  of  the  teeth  of  the 
gears,  permits  throwing  them  in  at  high 
speed  with  practically  no  shock  to  the 
parts.  These  arrangements  make  possible 
very  rapid  manipulation  of  the  machine 
without  any  danger  of  breakage. 
The  Feeding-  Mechanism. 
This  machine  is  provided  with  eight  rates 
of  feed,  covering  a  range  in  geometrical 
progression  from  0.0066  inch  to  0.0633  inch. 
These  feeds  are  all  obtained  by  the  shifting 
of  the  knobs  shown  below  the  feed  box.  The 
dials  with  which  these  are  provided  indicate 
the  rates  of  feed  directly,  making  unneces- 
sary any  reference  to  index  plates  before 
making  the  change.  These  feeds  are  geared  and  positive,  thus 
insuring  a  maximum  productive  capacity.    The  friction  connec- 

EXAMPLES  OF  TESTS  MADE  ON  AMERICAN  HIGH-SPEED 
RADIAL  DRILL. 


speed  Tools. 


DRILLING  TEST  I> 

CAST  IRON  TWO  INCHES  THICK. 

Speeds. 

Feeds. 

Back  Gears. 

Size  Drill. 

Revolu- 

Cutting 

Per 

Inches 

Ratio. 

Position. 

H.P. 

tions. 

Speed. 

Rev. 

per  min. 

+  "      C. 

356 

46.6' 

.046 

16.3 

•1.48 

Top 

5.75 

1"      c. 

316 

56.6' 

.046 

9.9 

1.48 

Top 

5.45 

l3>j"H.S. 

313 

84.5' 

.046 

14.4 

1.48 

Top 

13.2 

h\"  H.S. 

313 

99.8' 

.046 

14.4 

1.48 

Top 

15.3 

H|"H.S. 

316 

83.1' 

.033 

7.1 

1.48 

Top 

12.6 

Iff"  H.S. 

216 

97.0' 

.033 

7.1 

1.48 

Top 

16.8 

lU"  H.S. 

128 

66.0' 

.033 

4  32 

4  22 

Mid(  le 

15.6 

3  i  "  H.S. 

60 

55.0' 

.024 

1  44 

4.22 

Middle 

10.2 

Speeds. 

Feeds. 

Back  Gears. 

Size  Drill. 

H.P. 

Revolu- 

Cutting 

Per 

Inches 

Ratio. 

Position 

tions. 

Speed. 

Rev. 

per  min. 

-A"  H.S. 

356 

52.8' 

.012 

4.37 

1.48 

Top 

4  2 

1  "  H.S. 

313 

61.5' 

.012 

3.75 

1.48 

Top 

10.8 

1^"  H  S. 

188 

.50.9' 

.024 

4.51 

1.48 

Top 

9.0 

lS"H.S. 

188 

56.9' 

.034 

4.51 

1.48 

Top 

9.3 

Ijf"  H.S. 

138 

57.6' 

.034 

3.07 

4.22 

Middle 

8.4 

hi"  H.S. 

167 

86.2' 

013 

2.00 

1.48 

Top 

7.8 

TAPPING  TEST  'WITH  PIPE  TAPS  IN  CAST  IRON  TWO  INCHES  THICK. 


Diameter 

Speeds. 

Feeds. 

Back  Gears. 

Actual 

Tap. 

Revolu- 
tions. 

Cutting 
Speed. 

Per 
Rev. 

Inches 
per  rain. 

Ratio. 

Position. 

.   HP. 

4" 
5" 

6" 

18 
18 
18 

21.2' 
26.2- 
30.8' 

4" 
4" 
i" 

2i 
2i 
2i 

12.03 
13.03 
13.02 

Bottom 
Bottom 
Bottom 

6.6 

7.7 
9.0 

J 


Note  :  C  =  carbon  steely  H.S.  =  high-speed  steel. 
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tion  is  provided,  however,  between  the  feed  work  and  the  feed 
pinion  shaft.  While  this  is  strong  enough  to  carry,  without  slip- 
ping, the  heaviest  feed  the  tools  are  capable  of  standing,  it  will 
serve  as  a  safety  device  to  prevent  any  damage  to  the  feed 
mechanism.  The  spindle  sleeve  is  provided  with  a  depth  gage 
and  antoinatic  trip  acting  on  the  v  orm  clutch.  The  graduations 
being  on  the  sleeve,  the  reading  of  depths  is  very  simple; 
all  depths  can  be  read  from  zero.  Two  or  more  tripping  dogs 
can  be  supplied,  making  it  possible  to  counterbore  a  number 
of  holes  without  reversing.  The  trip  acts  automatically  at 
the  extreme  of  the  feed,  preventing  possible  damage  to  the 
feed  mechanism.  The  spindle  is  easily  handled,  being  coun- 
terbalanced and  provided  with  a  quiclc  advance  and  return 
lever,  as  well  as  with  a  fine  hand  adjustment,  which  may 
be  used  as  well  for  hand  feeding. 

In  the  tables  are  given  some  e.xaniples  of  tests  which  Indi 
cate  the  power  consumed  under  various  severe  conditions  of 
service  and  illustrate  as  well,  the  capacity  of  the  machine 
for  transmitting  this  power.  The  driving  of  a  6-inch  tap  is 
an  interesting  illustration  of  the  possibilities  of  the  machine. 

Unless  otherwise  specified,  this  radial  drill  is  furnished 
with  plain  box  table,  counter-shaft  and  cone  pulley  drive.  At 
extra  expense  it  will  be  provided  with  the  speed  box  as  de- 
scribed, a  universal  table,  and  an  electric  motor  drive.  It  is 
particularly  adapted  to  the  use  of  the  latter,  as  it  is  only 
necessary  .to  mount  the  motor  on  an  extension  of  the  base 
opposite  the  speed  box,  to  which  it  is  connected  by  chain  or 
gearing. 


STOCKBRIDGB  GEAR-DRIVEN  SHAPER. 

The  Stoclibridge  Machine  Co.,  of  Worcester,  Mass.,  has  re- 
cently designed  a  shaper  with  a  drive  in  which  all  the 
changes  of  speed  are  effected  by  changes  of  gearing,  thus 
adapting  it  either  to  be  used  as  a  constant  speed  pulley  ma- 
chine, or  to  be  driven  by  a  constant  speed  motor.  The  ma- 
chine is  designed  new  throughout,  instead  of  following  the 
plan  sometimes  adopted  of  talving  a  standard  form  of  shaper 
and  adding  a  gear  box  to  it.  Fig.  1  shows  this  machine  as 
designed. 

The  Speed  Change  Gearing. 

The  construction  of  the  gear  box.  which  is,  of  course,  the 
vital  feature  of  the  new  design,  is  indicated  in  the  vertical 
section    in    Fig.    2,    which    shows    the    pulley-driven    arrange- 


endB  are  raised  by  suitable  cam  surfaces  In  rod  K.  The  speed 
changes  are  "selective" — that  is  to  say,  any  one  of  the  changes 
can  be  obtained  without  going  through  the  Intermediate  steps 
between  It  and  the  last  previous  change.  In  making  a  change, 
knob  L  is  rotated,  revolving  A'  to  bring  the  proper  cam  sur- 
face into  agreement  with  the  proper  plunger  to  operate  the 
clutch  desired,  giving  the  speed  Indicated  by  a  dial  surround- 
ing knob  L  on  the  hub  of  hand-wheel  it.  The  plunger  thus 
brought  into  alignment  with  the  cam  on  K  Is  then  raised  and 
the  clutch  tightened,  by  shifting  K  end-wise.     This   Is  done 


Pig-  1-    Stockbridge  Shaper,  arranged  for  Motor  Drive. 

ment.  Power  is  received  at  pulley  A,  which  is  fastened  to  the 
driving  shaft  B.  To  the  latter  are  keyed  a  series  of  five  gears, 
Ci.Cj,  etc.  These  engage  corresponding  gears  D„  D,,  etc., 
mounted  on  a  stepped  steel  sleeve  E,  which  is  journaled  In 
ring  oiling  bearings  at  F  and  F  in  the  casing.  In  the  bored 
interior  of  sleeve  G  (to  which  pinion  Dj  is  keyed)  and  on  the 
interior  periphery  of  each  of  the  gears  D,,  D„  I».  and  D^  is  a 
series  of  cast  iron  expansion  rings  H,.  etc.  These  are  ex- 
panded  by   the   wedge-shaped   plungers   J„  etc.,   whose   lower 


MachinrTy,S.  1'. 
Fig.  2.    Gear  Box  with  CoDStant  Speed  PuUey  Drive. 

by  a  clutch  fork  operated  by  the  horizontal  handle  shown 
above  the  hand-wheel  in  Fig.  1,  engaging  sliding  collar  A' 
shown  in  Fig.  2.  This  shifting  of  K  thus  binds  any  desired 
one  of  gears  D  with  sleeve  E,  which  Is  thus  driven  at  a  corre- 
sponding speed  from  shaft  B.  On  E  are  keyed  pinions  0  and 
P,  meshing  with  gears  Q  and  R  respectively,  which  run 
loosely  on  the  crank-gear  pinion  shaft  S.  A  clutch  T  oper- 
ated by  a  lever  at  the  rear  of  the  change  speed  box  engages 
either  Q  or  R  with  S,  this  in  effect  being  a  back  gear  change. 
It  will  be  seen  that  ten  rates  of  speed  are  thus  obtained. 

The  details  of  this  gear  box  have  been  carefully  worked  out. 
The  gear  teeth  are  all  cut  in  steel,  excepting  in  the  case  of 
the  driving  pinion  of  the  crank  gear.  The  friction  rings  H 
may  be  adjusted  for  wear  by  means  of  screws  reached  through 
a  hand-hole  at  the  back  of  the  gear  box.  The  gears  run  in 
oil  and  the  boxes  are  all  bronze  bushed  and  provided  with 
ring  oiling  facilities.  The  handwheel  M  will  be  found  useful 
in  moving  the  ram  by  hand  for  fine  settings.  The  dial  which 
shows  to  what  position  knob  L  has  been  turned,  is  marked 
with  numbers  giving  strokes  of  ram  per  minute  for  each  of 
the  five  gears  D.  Locating  this  gear  box  at  the  back  of  the 
shaper  and  bolting  it  direct  to  tlie  column  makes  a  stitfer,  as 
well  as  a  more  compact  construction  than  the  more  common 
one  in  which  it  is  built  out  from  the  side  of  the  shaper. 
General  Features  of  Design. 

As  was  stated,  the  machine  has  been  newly  designed  for 
this  new  gear  drive  to  give  it  the  necessary  stiffness  to  make 
all  the  increased  pow'er  of  which  it  is  capable,  useful  at 
the  point  of  the  cutting  tool.  A  number  of  new  features  of 
the  design  may  be  mentioned.  One  of  them  is  the  construc- 
tion of  the  rocker  arm,  of  which  a  cross  section  is  shown  in 
Fig.  3.  As  may  be  seen  it  is  provided  with  a  cored  U-shape 
rib  on  either  side,  giving  as  rigid  a  construction  as  could 
well  be  made  for  this  part.  The  slot  is  of  unusual  depth 
and  width,  giving  ample  bearing  surface  for  the  crank-pin 
block.  The  rocker  arm  is  held  between  two  boxes  at  the  bot- 
tom and  is  tied  to  the  ram  at  the  top,  preventing  the  possi- 
bility of  any  tendency  to  come  out  of  alignment. 

The  ram  itself  has  been  strengthened  and  stiffened  over 
previous  designs.  On  the  working  side  the  gib  is  solid  with 
the  column.  On  the  other  side  it  is  made  complete  in  one 
piece  and  bolted  solidly  to  the  column.  Taper  packing  is 
provided  for  taking  up  wear  and  the  whole  construction  adds 
considerable  to  the  stiffness  of  the  shaper. 

The  method  followed  of  attaching  the  saddle  to  its  slide  on 
the  face  of  the  column  is  new  in  shaper  construction,  though 
it  is  exactly  identical  with  that  which  has  been  followed  for 
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Pig    3. 


jUut7»iin'ry,.V.r. 
Croas-section  of  Crank. 


a  long  timo  in  the  sunilar  lu-aring  on  the  column-and-knpe 
type  of  milling  niaclilnes.  It  Is  believed  by  tbe  biiilders  to 
give  a  much  superior  construction  to  that  ordinarily  followed 
for  shapers,  as  it  gives  one  bearing  surface  cast  solid- with 
the  saddle  or  cross-rail,  and  this,  in  conibiiiation  with  the 
method  of  tightening  provided,  prevents  all  possibility  of  the 
cross-rail's  tilting  away  from  the  column  when  the  gib  on 
the  opposite  side   is  loosened.     The  adjusting   gib   is  on  the 

working  side  of  the  machine 
and  is  locked  by  the  tightening 
of  two  binder  screws,  which 
serve  to  make  the  cross-rail 
practically  a  part  of  the  column. 
This  arrangement  also  makes  it 
unnecessary  for  the  operator 
to  go  around  to  the  further  side  of  the  column  to  tighten 
the  binder  bolts,  as  is  necessary  when  two  loose  gibs  are 
used. 

The  regular  distinctive  features  of  the  Stockbridge  shaper 
are  continued  in  this  machine.  Among  them  is  the  auto- 
matic down  feed  which  was  illustrated  in  the  department  of 
"New  Machinery  and  Tools"  in  the  November.  1907,  issue  of 
Maciii.nkkv.  The  crank  motion  provided  on  this  machine  is 
well  known.  It  gives  a  very  even  cutting  speed  for  the  entire 
length  of  the  cut  and  a  quick  return  of  between  three  and 
four  to  one.  This  is  obtained  without  jar  to  the  machine,  as 
the  high  speed  is  gradually  brought  to  zero  at  either  end. 
reversing  the   stroke   easily   and   smoothly. 

For  the  pulley  drive  machine,  the  construction  shown  in 
Fig.  1  is  modified  by  using  a  regular  base  instead  of  the 
extension  base  there  shown  for  supporting  tlie  motor.  The 
driving  shaft  then  has  mounted  on  it  a  single  diameter  pul- 
ley, as  shown  in  Fig.  2  instead  of  the  geared  connection  for 
the  motor  used  in  Fig.  1. 


KRIEGER  BORING  TOOL  AND  HOLDER. 

The  boring  tool  shown  herewith  is  built  by  the  Krleger  Tool  - 
&  Mfg.  Co.,  83  to  91   West  Randolph   St.,   Chicago.     Its  par- 
ticular  advantages   are    the    firmness    and    convenience    with 
which  the  boring  tool  may  be  held  and  adjusted,  and  the  sim- 
plicity of  its  attachment  to  the  lathe. 

The  bracket  on  which  the  tool  is  held  may  be  slipped  over 
the  tool-post,  and  clamped  by  a  square  block  passing  through 
the  tool-post  slot  and  tightened  down  by  the  regular  screw. 
The  boring-bar  holder  proper  is  attached  to  the  face  of  the 
bracket  by  bolts  passing  through  the  slots  showm.     This  may 


A  UniversaUy-adjustable  Boringr  Tool  Holder  used  in  the 
Regular  Tool-post. 

be  raised  or  lowered  to  bring  the  tool  to  the  proper  height. 
by  means  of  the  screw  shown,  which  provides  for  very  fine 
adjustment  in  a  vertical  direction.  The  holder  is  in  the  form 
of  a  V-block  having  a  V-clamp  supported  by  it,  which  is 
clamped  down  on  the  tool  by  the  stud  and  nut  shown.  This 
is  adapted  for  a  wide  range  of  boring-bars  (from  %  up  to  1% 
inch)  which  it  will  hold  so  firmly  as  to  prevent  any  possibility 
of  turning. 

These  boring-bars  have  been  previously  described  (see  "New 
Machinery  and  Tools")  in  the  April,  ItiOS,  issue  of  Machinery. 
The  blades,  formed  of  simple  pieces  of  square  stock,  may  be 
set  in  either  of  two  positions:  they  may  be  inclined,  as  would 
be  necessary  to  recess  the  bottom  of  a  blind  hole,  for  instance. 


or  set  straight,  us  would  be  done  in  machining  a  cored  hole 
large'  enough  to  admit  the  boring-bar.  The  blade  is  clamped 
in  place  by  the  thumb  screw  at  the  back  end  of  the  bar,  there 
being  no  headless  set-screw  or  other  delicate  contrivance  r,f 
that  kind  at  tlie  business  end  of  the  tool. 

With  this  bolder  the  bar  can,  of  course,  be  accurately  lined 
with  the  center  of  the  spindle,  and  extended  to  a  distance 
just  sufficient  to  reach  the  bottom  of  the  hole  which  is  being 
bored,  thus  giving  the  maximum  degree  of  rigidity  to  the  tool 
support. 


TOOL-HOLDER  FOR  HIGH-SPEED  STEEL. 

The  cutting  tool  sliowii  in  the  accompanying  engraving  is 
the  invention  of  Mr.  F.  E.  Bocorselski,  the  superintendent 
of  the  Baush  Machine  Tool  Co.,  of  Springfield,  Mass.,  who 
manufactures  the  device.  It  is  made  in  two  styles,  of  which 
the  first,  shown  in  Fig.  1,  is  adapted  for  more  severe 
service.  In  each  case  the  holder  D  is  made  of  20-point  car- 
bon steel,  case-hardened,  and  the  blade  is  drop  forged  from 
high-speed  cutting  steel.  This  makes  a  durable  and  effective 
tool. 

In  the  style  shown  in  elevation  and  perspective,  in  Fig.  1, 
the  drop  forged  blade  C  is  provided  with  a  tenon,  as  shown. 


C3 


0 


j;,i.7iiiifr^,.v.r. 


Fig.  1.    Details  of  Tool-bolder. 


entering  a  corresponding  mortise  in  the  holder  D.  The  front 
end  of  the  latter  is  cut  off  at  an  angle,  as  shown,  and  the 
tenon  of  the  blade  is  beveled  to  fit  this  angle;  the  rear  end 
of  this  tenon  is  provided  with  a  bead  fitting  a  hole  drilled 
through  the  shank  into  which  the  slot  is  cut.  The  blade 
may  thus  be  set  into  its  seat  from  the  top  and  tapped  into 
place,  when  it  will  fit  firmly  on  all  its  bearing  surfaces  in 
the  shank.  To  hold  it  in  pcsition  sideways  bolt  E  is  used, 
which  clamps  the  thin  sides  of  the  holder  flnnly  against  the 
shank  of  the  blade.  One  advantage  of  this  construction  is 
the  large  bearing  area  and  intimate  contact  between  the 
blade  and  the  holder,  which  permit  the  rapid  conduction  of 
the  heat.  The  two  parts,  it  will  be  noticed,  are  of  the  same 
height  and  section,  so  that  the  full  cross-section  of  the  holder 
is  available  for  this  purpose.  An  ejector  screw  F  is  used  for 
removing  the  blade  for  grinding  or  changing  cutting  edges. 
This,  it  will  be  seen,  may  be  screwed  up  against  the  under 


J/u./wii.rK.-V.r. 
Fig.  2.    A  Holder  of  Simpler  Construction. 

side  of  the  tenon  of  the  blade,  ejecting  it  from  its  wedge 
seat  in  the  holder  after  bolt  E  has  been  removed.  This  screw 
may  also  be  used  to  give  a  more  firm  support  to  the  blade  by 
screwing  it  up  against  the  blade  after  clamping  it  in  place. 

The  other  form  of  tool-holder.  Fig.  2.  is  without  the  ejec- 
tor screw  and  the  bead  on  the  tenon  of  the  blade,  the  bolt 
and  the  bearing  of  the  taper  seat  of  the  blade  against  the 
end  of  the  holder  being  relied  on  to  hold  it  in  place.     This 
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holder,  wliicli  is  douljUcss  iiilcmliil  for  lighter  service,  Is 
Uleiitical  111  otlier  respects  with  tliat  in  I'Mg.  1.  The  blades, 
drop  lorged  from  high-speed  steel,  are  made  of  various  other 
forms,  as  well  us  In  the  shape  shown  in  the  engraving,  for 
turning  cast  iron,  thus  fitting  them  for  the  full  range  of  lathe 
work. 


FBRRACUTB  DRAWING  PRESS  FOR  METAL 
CASKETS. 

■Plie  I'Vrracute  Machine  Co,  of  Hiidgetun,  N.  ,J.,  has  re 
cently  completed  the  remarkable  donbleaction  drawing  press 
shown  herewith.     It  was  built  for  the  Montross  Metal  Casket 


Pig.  I.    A  Press  for  Dra-wn  Work  of  the  Largest  Size  ;  Built  up  from  Two  Presses  on  the  Same  Base 


be  seen  in  the  Interior  of  the  niuehine  between  the  two  outer 
pitmans,  Is  connected  with  this  adjusting  niechanlBiu  to  en- 
abb!  adjiistnient  to  be  made  rapidly  when  the  ram  Is  to  be 
raised  or  lowered  any  considerable  amount. 

The  double-action  incchunism  is  unusual  and  Interesting. 
The  outer  slide  or. blank  holder  is  hung  from  the  Inner  ram 
by  four  heavy  studs.  It  descends  with  the  ram  for  about  half 
of  its  stroke,  when  It  is  arrested  by  meeting  the  lower  die  and 
the  work.  At  this  point  the  continued  descending  of  the  inner 
ilie  operates  a  toggle  mechanism,  forcing  adjustable  wedges  iu 
on  top  of  the  blank  holder,  transferring  the  pressure  directly 
to  the  frame  of  the  machine,  this  pressure  not  being  t)orne  by 
the  main  shaft  as  In  ordinary  cam  presses. 
The  four  toggle  levers  which  operate  this 
wedge  mechanism  are  connected  witli  ad- 
justable tie-rods  by  which  the  holding 
down  pressure  may  be  varied  to  suit  the 
conditions  of  the  work.  This  arrangement 
has  been  used  by  the  builders  for  some 
time  on  smaller  presses,  but  has  never  be- 
fore been  applied  to  large  drawing  presses. 
One  advantage  cf  the  construction  is  that 
in  this  machine  the  whole  outer  ram  or 
blank  holder  may  be  quickly  removed  by 
I'liscrewing  the  nuts  from  the  top  of  the 
studs,  allowing  the  outer  ram  to  drop  down 
through  from  the  inner  ram.  By  remov- 
ing it  in  this  way  the  machine  may  be 
made  into  a  single  action  press  in  which 
the  full  power  of  the  ram  is  available.  It 
is  then  especially  adapted  for  working  cut 
ting  dies,  ov  ing  to  the  long  and  accurately 
adjustable  gibbed  slide  bearings  with 
which  the  machine  is  provided.  This 
transformation  of  a  double-action  press 
into  one  of  the  single-action  type  is  be- 
lieved by  the  builders  to  be  a  new  fea- 
ture. 

The  machine  is  triple  geared,  with  all 
the  gearing  cut  from  the  solid.  The  five 
large  grars  are  each  .5  feet  in  diameter  and 
10  inches  face.  The  ratio  of  the  gearing 
is  200  to  1.  The  friction  clutch  used  is  of 
mcdern  design,  especially  adapted  tor  high 
fiifed  and  heavy  service. 

As  stated,  the  weight  of  the  press  is 
nearly  100  tens,  and  it  is  capable  of  ex- 
ercising a  pressure  of  1,000  tons.  The 
stroke  of  the  inner  punch,  or  ram  is  28 
inchts.  Tlie  outer  ram  may  have,  it  de- 
sired, as  much  as  24  inches  of  movement, 
but    with    the    presses   adjusted    as   shown 


Co.,  of  Pliiladelphia,  and,  as  may  be  surmised  from  the  firm 
name  of  the  purchaser,  is  intended  for  blanking  and  forming 
the  cover  and  body  of  seamless  metal  caskets.  Examples  of 
its  work  are  shown  on  the  floor  around  the  base  of  the  ma- 
chine. The  machine  is,  of  course,  as  useful  for  producing  sim- 
ilar work  in  other  and  less  lugubrious  lines,  such  as  bath 
tubs,  horse  troughs,  automobile  bodies  and  miscellaneous 
large  drawn  work  in  steel  or  copper.  The  machine  is  inter- 
esting because  of  its  large  size  (it  weighs  nearly  100  tons  and 
is  capable  of  exerting  a  pressure  of  1,000  tons)  and  for  the  me- 
chanical features  of  its  construction  as  well. 

This  press  is  virtually  formed  of  two  separate  presses, 
mounted  on  an  iron  base.  The  frame  is  thus  composed  of 
four  heavy  cast  iron  columns,  each  of  which  is  reinforced  by 
two  4%-inch  steel  rods,  which  add  materially  to  the  tensile 
strength  of  the  columns.  Besides  being  united  at  the  base 
by  the  bed,  these  columns  are  connected  at  the  top  by  stays, 
and  by  the  necessary  mechanical  connections  for  the  me- 
chanism. The  construction  allows  vertical  pressure  to  be  com- 
municated to  the  table  ram  at  four  points,  there  being  two 
crank-shafts,  with  double  pitman  rods  for  each.  The  adjust- 
ing gears  of  the  four  pitmans  are  connected  by  gearing,  so 
that  one  hand-wheel  moves  them  all;  the  adjustment  is  ex- 
ceedingly delicate,  as  one  turn  of  the  hand-wheel  gives  only 
0.001  inch  of  movement.     A  small  electric  motor,  which  may 


in    the    illustration,    its    stroke    of    H    inches    is    capable    of 
producing   a    shell    of    very    nearly    that    depth.      The    crank- 


Fig.  2.    One  of  the  Drawing  Dies  used  in  the  Preas  shown  in  Fig.  1 

shafts  are  each  10  inches  in  diameter,  forged  from  high 
carbon  steel.  The  pinions  are  of  phosphor  bronze.  An  ad- 
justable   positive    knock-out    attachment    is    used    in    connec- 
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tion  with  the  dies;  two  of  the  rods  which  connect  the  knock- 
out with  the  inni  are  shown  in  the  engraving. 

The  work  shown  about  the  base  of  the  machine  Is  6  feet 
long,  20  inches  wide,  and  11!  inches  deep  for  the  body  of  the 
casket,  while  the  lid  is  4  inches  deep,  giving  a  total  height 
of  16  inches  for  the  completed  article.  The  parts  are  ar- 
ranged In  the  order  of  the  operations.  At  A  Is  the  blank  for 
the  body  of  the  casket.  This  is  first  rough  drawn,  as  shown 
at  B,  to  a  depth  of  91{.  inches.  It  is  then,  at  C,  redrawn  to  a 
full  depth  of  12  inches.  The  edges  are  next  trimmed,  and  at 
D  the  edge  is  shown  formed.  The  operations  on  the  lid  are 
similar:  except  that  hut  one  drawing  operation  is  necessary, 
the  blank  being  shown  at  E,  the  drawn  shape  at  F,  and  a  com- 
pleted cover  with  trimmed  and  formed  edge  at  G. 

One  of  the  drawing  dies  (that  for  the  last  drawing  oper- 
ation) is  shown  in  Fig.  2.  It  Is,  of  course,  of  large  size,  but 
it  has  been  reduced  to  minimum  dimensions  by  careful  de- 
signing. The  lower  die  is  shown  on  the  floor  with  the  blank 
holder  resting  on  it.  The  upper  die,  or  punch,  is  shown  sus- 
pended above  that. 


WALKER  NO.  2!  2   SURFACE  GRINDER. 

In  the  "New  Machinery  and  Tools"  department  of  the  Feb- 
ruary, 1908,  issue  of  Machinery  we  illustrated  and  described 
the  No.  3  surface  grinder  built  by  the  Walker  Grinder  Co.  of 
Worcester,  Mass.  This  machine  is  now  available  in  a  smaller 
size,  the  No.  2V2  shown  herewith.  This,  besides  being  of 
smaller  dimensions,  incorporates  a  number  of  improvements 
as  well,  particularly  in  the  feed  mechanism. 

The  main  features  cf  this  grinder  are  the  same  as  in  the 
original  machine.  The  work  table  slides  on  ways  directly 
on  the  bed  of  the  casting,  while  the  cross  movement  is  effected 
by  moving  the  wheel  column  in  or  out.  The  guiding  surface 
of  the  wheel  column  is  extended,  by  means  of  projecting 
horns,  on  ways  which  pass  through  openings  in  the  rear  of 
the  base  so  that  the  wheel  is  supported  practically  under  the 
working  point  at  even  the  outermost  extreme  of  adjustment. 
The  table  has  an  automatic  reciprocating  movement,  con- 
trolled by  the  dogs  shown  which  can  be  adjusted  to  any 
desired  position  in  the  slot  on  the  front  of  the  table.  The 
cress  feed  is  arranged  to  feed  automatically  in  either  direc- 


Pifir-  1.    "Walker  Surface  Grinder  with  Friction  Feed. 

tion  at  the  will  of  the  operator,  at  each  end  of  the  stroke,  and 
is  provided  with  a  safety  device  which  prevents  the  possi- 
bility of  forcing  this  automatic  movement  beyond  the  limits 
of  the  cross  travel. 

The  improvement  in  the  automatic  cross  feed  consists  in 
operating  it  from  a  friction  device,  similar  to  that  provided 
for  planers,  instead  of  having  It  operated  by  the  reversing 
lever  for  the  table  motion  as  in  the  previous  construction. 
This  gives  a  more  strongly  driven  feed,  and  relieves  the  dogs 


of  all  work  except  that  of  shifting  the  positive  clutch  which 
controls  the  table  feed. 

The  friction  disk  for  operating  the  cross-feed  is  mounted 
below  and  just  to  the  left  of  the  cross-feed  hand-wheel  in 
Fig,  1.  This  disk  plays  between  stops,  which  may  he  adjusted 
to  any  suitable  position  about  the  circumference  of  tlie  car- 
rier In  which  they  are  mounted,  to  give  the  desiicd  amount 
of  feed  at  each  end  of  the  stroke.  The  reversing  plate,  which 
is  thus  given  a  definitely  limited  movement  a(  the  end  of  the 
stroke,  has  pivoted  to  it  a  plunger  having  rack  teeth  cut  In  it, 
meshing    with    a    pinion    mounted    loosely    on    the    cross-feed 


Fig.  2.    Rear  View  of  Grinder  showing  "WTieel  and  Peed 
Driving  Connections. 

screw.  This  plunger  is  confined  in  a  holder  which  is  also 
loosely  pivoted  about  the  same  axis.  The  point  of  attachment 
to  the  cross-feed  plate  is  such  that  it  may  be  given  a  move- 
ment each  side  of  the  dead  center,  thus  giving  an  out  and  in 
movement  to  the  plunger  at  each  end  of  the  stroke.  This  out 
and  in  movement  is  transmitted  to  the  pinion,  which  in  turn 
carries  an  arm  with  a  revei-sible  pawl  engaging  a  ratchet 
wheel  on  the  cross-feed  screw-.  By  reversing  this  pawl,  the 
direction  of  the  feed  is  regulated. 

The  machine  we  show  is  motor  driven.  The  motor  is 
mounted  on  a  special  base  connected  with  the  base  of  the 
machine,  and  fastened  to  the  floor  at  its  outer  extremity.  By 
this  means,  although  one  end  of  the  motor  base  rests  on  the 
floor,  the  whole  arrangement  is  still  a  self-contained  unit.  It 
will  be  noted  that  the  motor  is  placed  on  the  clean  side  of  the 
grinder,  the  direction  of  rotation  of  the  wheel  throwing  the 
dust  and  emery  toward  the  opposite  end.  The  motor  shown 
is  of  the  direct  current  type,  but  an  alternating  current  motor 
will  be  furnished  if  desired.  The  starting  box  is  in  a  con- 
venient location  at  the  right-hand  side  at  the  front  of  the 
machine,  as  shown  in  Fig.   1. 

As  may  be  seen  in  Fig.  2,  the  outer  end  of  the  armature 
shaft  is  provided  with  a  three-step  cone.  Two  of  these  steps 
are  of  considerable  width  for  driving  the  emery  wheel  drum. 
The  two  speeds  thus  provided,  allow  for  speeding  up  the  spin- 
dle as  the  wheel  wears  to  smaller  diameter.  The  thii-d  step 
of  the  cone  pulley  on  the  armature  shaft  is  connected  with 
the  table  feed  driving  mechanism.  A  feed  movement  of  some- 
what diiterent  construction  from  the  belt-driven  type  shown 
in  our  previous  issue,  is  used  with  this  motor-driven  machine. 
No  bevel  gears  are  used  in  reversing  by  this  movement.  The 
shaft  on  which  the  feed  driving  pulley  is  mounted  can-ies 
two  pinions,  one  of  which  meshes  directly  with  a  mating  gear 
on  the  reversing  shaft,  while  the'  other  one  is  connected  with 
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a  similar  gear  through  an  intermediate  idler,  the  location  of 
which  may  be  understood  by  looking  at  the  feed  box  at  the 
left  of  Fig.  1.  The  clutch  for  connecting  these  two  gears 
alternately  with  the  reversing  shaft  on  which  they  are  loosely 
mounted,  is  of  the  positive  instead  of  the  friction  type,  as  In 
the  older  design.  The  automatic  movement  In  this  new  ma- 
chine has  also  been  Improved,  being  bo  constructed  that  the 
workman  can  reverse  the  cross-feed  and  set  the  automatic 
stop  for  the  return  stroke  without  waiting  for  the  stop  to  be 
released  from  the  previous  movement. 

The  machine  as  shown  is  arranged  for  dry  grinding,  but 
provision  has  been  made  in  its  design,  and  in  the  water 
guards  and  other  attachments  which  will  be  furnished,  to  use 
water  if  desired  by  the  purchaser.  This  machine  will  grind 
a  length  of  20  inches,  a  width  of  8  inches,  and  a  height  of  10 
inches  with  a  full-sized  wheel.  The  same  motor  arrangement 
shown  can  bo  applied  to  No.  3  machine,  it  desired. 


limited  by  the  driving  mechanism,  which  consists,  as  may  be 
seen,  of  a  horizontal  shaft  at  the  top  of  the  machine,  con- 
nected by  bevel  gears  with  the  various  spindles.  These  bevel 
gears  have  to  be  large  enough  to  drive  drills  up  to  VL'  Inch  in 
diameter,  and  they  consequently  limit  the  closeness  with 
which  any  two  adjacent  heads  can  be  spaced.  The  improve- 
ment consists,  as  shown,  of  driving  two  heads  from  one  set 
of  bevel  gearing,  by  connecting  the  two  beads  with  an  idler 
gear,  mounted  with  a  swivel  adjustment  on  the  driving  spin- 
dle, to  correctly  mesh  with  a  spur  gear  on  the  driven  spindle 
of  the  pair.  As  these  driving  spur  gears  take  no  room  side- 
wise  outside  of  their  diameter,  the  spacing  of  the  spindles  is 
limited  only  by  the  requirements  of  the  spindles  and  the 
heads.  This  Improvement,  In  connection  with  the  bracket 
arrangement  for  the  side  adjustment  of  the  spindles  for  stag- 
gered holes  (described  In  the  February,  1906,  issue)  materi- 
ally Increases  the  range  of  usefulness  of  this  machine. 


IMPROVED    SPINDLE    ARRANGEMENT    FOR 
ANDREW  MULTIPLE  DRILLING  MACHINE. 

We  have  described  in  this  department  in  previous  issues  of 
Machinery  (February,  1906,  November,  1907.  and  April,  1908) 
various  designs  of  the  multiple  drill  built  by  M.  L.  Andrew  & 


Andrew  Drilling  Machine  with  Double  Spindle  Drive  aUowinGf  Close  SpacingT' 

Co.  of  Cincinnati,  Ohio.  These  drilling  machines  follow  the 
general  design  shown  in  the  engraving.  The  frame  of  the 
machine  consists  of  two  side  housings  connected  by  suitable 
distance  pieces  and  a  cross  rail  at  the  top,  on  the  latter  of 
which  the  spindle  heads  are  adjustable.  The  work  table  is 
supported  on  a  screw  at  each  end  for  feeding  the  work  up  to 
the  drills.  These  feed  screws  are  operated  simultaneously  by 
worm  gearing,  which  keeps  the  table  always  horizontal,  at 
right  angles  to  the  axis  of  the  drill  spindle.  The  feed  screws 
act  on  double  split  nuts,  which  are  simultaneously  closed  or 
opened  by  a  single  lever,  thus  furnishing  means  for  throwing 
the  power  feed  in  or  out  of  action.  A  pilot  wheel  is  provided 
for  raising  and  lowering  the  table  by  hand.  Three  rates  of 
feed  are  furnished,  and  three  spindle  speeds.  The  uses  of  the 
machine  are  obvious,  it  being  possible  to  drill  a  number  of 
holes  at  one  setting,  spaced  through  a  great  variety  of  lay- 
outs. 

The  improvement  illustrated  in  the  machine  herewith  shown 
relates  to  a  provision  for  decreasing  the  minimum  distance 
between  two  adjacent  spindles.     In  the  older  design,  this  was 


ARMSTRONG  QUICK-ACTION  DRILL  VISE. 

The    illustration    shows    a    drill    vise    made    by    Armstrong 
Bros.  Tool  Co.,   113  N.   Francisco  Avenue,  Chicago,  III.     The 
special  feature  of  this  vise  is  the  provision  for  rapidly  sliding 
the   jaws  In  or  out  to  suit   the  work,   without  the  necessity 
for    using    the    slow    screw    movement    for    this 
purpose.     When   the  jaw  has  been  adjusted   to 
position    it   may   be   tightened    by   turning   the 
knurl    handled    screw    shown.     The    vise    Is,    of 
course,   useful    as   well   for  many   operations    in 
the   shaper   or   milling   machine   and    it   is    pro- 
vided  with   projecting   lugs   for   strapping   It   to 
the  table  of  the  machine. 

The  movable  jaw-  is  held  in  alignment  by  a 
hinged  clamp  which  fits  a  slot  machined  in  it, 
and  extends  down  through  a  similar  central  slot 
in  the  base.  Through  the  upper  member  of  this 
hinged  clamp  is  threaded  the  tightening  screw, 
with  its  knurled  handle.  The  inner  end  of  this 
tightening  screws  carries  a  ball  jointed  abutment 
(such  as  used  for  the  heads  of  jack  screws) 
which  bears  against  an  inclined  surface  on  the 
rear  of  the  jaw.  When  the  screw  Is  loose  and 
the  rear  end  of  the  handle  is  raised,  the  jaw 
and  its  contained  clamp  is  free  to  slide  to  any 
desired  position.  The  pressing  down  of  the 
handle,  by  means  of  an  eccentric  surface  formed 
by  the  upper  part  of  the  clamp,  binds  the  latter 
firmly  in  position  on  the  base.  The  turning  ot 
the  screw  against  the  jaw  and  the  consequent 
tightening  of  the  work  in  place,  tends  still 
further  to  throw  the  handle  down  and  to  bind 
the  clamp  still  more  firmly  in  place.  It  will  be 
noticed  that  the  screw  points  downward.  This 
has  the  effect  of  pressing  the  sliding  jaw  down- 
ward and  against  the  work  instead  of  lifting  it 
as  is  the  case  with  vise  jaws  of  the  ordinary 
construction,  operated  by  a  screw  in  the  base. 
By  this  means  the  work  is  held  true  and  solid  with  one  turn 
of  the  handle. 

The   sides    of   this   vise   are   ground   parallel   and    at   right 
angles   with    the    bottom   so   that   work   can   be   drilled    from 


A  Drill  Vise  that  can  be  Rapidly  At^usled. 

three  different  sides.     The  jaws  are  made  of  tool  steel. 


The 


device  is  made  in  three  sizes.  Xo.  1  has  a  jaw  2  inches  wide, 
15/16  deep  and  opens  1 3/-4  inch.  The  corresponding  fig- 
ures for  the  No.  2  vise  are  2  3/4,  1  3/16,  and  2  1/2  inches  re- 
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spectlvely,  and  for  the  No,  3  vise  3  1/2,  1  7/16  and  3  inches 
respectively.  These  vises  weigh  4';i,  S'.-j  and  IG  pounds  respec- 
tively. 


THE  BILLINGS  &  SPENCER  HOT  SAW. 

The  cold  saw  shown  herewith  lias  been  designed  by  the 
Billings  &  Spencer  Co.  of  Hartford,  Conn.,  and  is  especially 
adapted  for  the  work  of  the  drop  forging  plant.  Used  as  a 
hot  saw,  it  is  employed  for  the  rapid  cutting  off  of  bar  stock 
and  trimming  the  ends  of  such  forgings  as  crankshafts,  spin- 
dles, axles,  etc.  While  designed  primarily  for  use  as  a  hot 
saw,  it  Is  capable  of  cutting  cold  stock  as  well,  in  the  smaller 
sizes. 

The  carriage  is  swung  toward  the  saw  about  a  pivot,  by  a 
compound  lever  movement,  actuated  by  the  long  hand-lever 
shown.  This  gives  a  rapid-acting  feed,  and  at  the  same  time 
a  very  powerful  one.     The  carriage  is  provided  with  a  hand- 


Hot  Saw  Especially  Adapted  to  the  Requirements  of  Drop  Forging  Work. 

wheel  for  clamping  the  work,  and  an  adjustable  stop  for  set- 
ting the  work  to  length.  The  saw  used  is  20  Inches  in  diam- 
eter and  Vs  inch  thick,  and  should  run  at  2.500  revolutions 
per  minute.  It  is  driven  by  a  4-inch  belt.  The  capacity  of 
the  machine  for  hot  sawing  of  steel  of  all  kinds,  is  for  worlv 
up  to  3  inches  in  diameter.  Cold  iron  or  soft  steel  up  to 
1%   inch  in  diameter  can  be  handled. 


LANG'S  HEEL  BLOCKS  AND  STUDS  FOR  SET- 
TING UP  AND  HOLDING  LARGE  WORK. 

In  the  September,  190o,  issue  of  Machinery  was  published 
an  article  entitled  "Importance  of  Good  Clamping  Facilities 
in  Machining  Large  Work,"  in  which  was  described  the  sur- 
prising saving  of  time  effected  on  such  work  in  the  shops  of 
the  Bullock  Electric  Mfg.  Co.  of  Cincinnati,  Ohio,  by  the  use 
of  special  appliances  for  clamping  on  planers,  boring  mills, 
etc.,  and  on  the  floor  plate  for  use  with  portable  tools.  One 
of  these  appliances  was  a  form  of  T-bolt  head  made  by  the 
G.  R.  Lang  Co.  and  used  with  plain  studs  threaded  at  each 
end.  These  were  supplied  for  each  machine,  in  a  box,  together 
with  a  variety  of  clamps;  this  provided  from  1  to  2  dozen 
T-heads  and  3  to  12  dozen  studs,  ranging  from  3  to  36  inches 
in  length,  supplied  with  suitable  nuts  and  washers.  The  use 
of  these  obviated  a  tremendous  amount  of  lost  time  in  the 
hunting  up  of  suitable  clamping  arrangements.  In  addition, 
each  machine  was  provided  with  turn- buckles  having  forked 
stub  ends,  to  be  used  as  drivers  and  braces,  and  with  cast 
Iron  heel  blocks  also,  made  in  step  form,  so  as  to  be  adjust- 


able for  height.  This  latter  appliance  is  now  manufactured 
as  a  regular  stock  product  by  the  G.  R.  Lang  Co.,  of  Mead- 
ville.  Pa. 

This  device  is  shown  In  Fig.  1.  As  may  be  seen,  the  form 
of  the  blocks  explains  their  use.  They  are  made  In  two 
sizes,  4  and  6  inches  high  respectively,  and  can  be  stacked 
up  to  extend  to  any  height  from  1  inch  to  3  feet  if  necessary. 


Fig.  1.    Adjustable  Cast  Iron  Stepped  Blocking. 

These  steps  are  obtained  in  increments.  The  fractions  of  an 
inch  can  be  taken  care  of  by  using  small  pieces  of  flat  iron 
and  washers  between  the  steps  and  the  ends  of  the  clamp. 
These  blocks  are  cast  from  accurately  machined  metal  pat- 
terns which  produce  good  flat  surfaces,  and  thus  give  a  solid 
bearing  support  to  the  clamp.  In  addition  to  their  other 
conveniences,  they  have  that  of  stability.  It  is  not  always 
possible  to  leave  work  from  Saturday  night  to  Monday  morn- 
ing without  it  becoming  loosened,  especially  if  wood  blocking 
is  used. 

In  Fig,  2  is  shown  a  modification  of  the  bolt  head  men- 
tioned in  the  former  article.  These  heads  are  made  of  a 
good  quality  of  steel,  and  are  carefully  machined  to  fit  the 
slots  they  are  to  be  used  in.  They  are  especially  adapted  to 
places  where  the  maker's  T-bolt  heads  would  interfere  with 
the  work — in  such  cases,  for  instance,  as  bolting  chuck  jawa 
to  a  boring  mill  table,  and  other  similar  short  work.  They 
may  also  be  used  on  old  machines  where  T-slots  have  been 
badly  broken  out  by  the  use  of  poorly  fitting  bolts,  and 
where  a  good  machine  fit  is  required  to  hold.  Standard  sizes 
are  kept  in  stock,  but  special 
sizes  will  be  furnished  when 
the  dimensions  of  the  T-slots 
they  are  to  fit  are  given  by  the 

customer.    The  use  of  the  studs  ^j^   ^^^^h  ^■: 

with  these,  in  place  of  the 
ordinary  T-bolts,  gives  the 
same  advantages  as  with  the 
builder's  previous  form  of  bolt 
head.  It  is  not  only  cheaper 
to  fit  the-  machine  with  these  than  with  forged  bolts,  but  it 
costs  less  to  keep  them  in  shape.  The  studs  are  made  of 
steel  and  hardened,  and  will  greatly  outwear  the  ordinary 
bolt,  which  wears  out  on  the  upper  threads  and  becomes 
useless  for  the  greater  part  of  its  length.  The  square  head 
shown  in  Fig,  2  is  not  tapped  entirely  through.  It  is  thus 
possible  to  make  them  into  permanent  bolts  by  simply  screw- 
ing studs  down  tightly  into  them,  where  they  will  stay  until 
removed  with  a  wrench. 


Fig.  2.    Machined  Steel  Tee-head. 


CINCINNATI  TWO-SPEED  PLANER  DRIVE. 

What  seems  to  be  the  limit  of  simplicity  in  the  construction 
and  operation  of  a  two-speed  planer  drive,  has  been  designed 
by  the  Cincinnati  Planer  Co,  of  Cincinnati.  Ohio.  This 
arrangement  is  shown  applied  to  a  standard  planer  in  Pig.  1. 
The  only  change  in  the  construction  of  the  machine  is  the 
addition  of  a  second  tight  pulley  on  the  driving  shaft,  and  a 
provision  for  a  second  speed  in  the  counter-shaft,  as  shown 
in  Fig.  2,  This  gives  two  forward  speeds  with  constant 
reverse  at  high  speed,   without  manipulation  of  the  counter- 
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iBbaft  belt  ehlfters,  the  only  change  being  the  sblftiug  of  a 
plug  in  one  of  the  belt  forks  in  the  reversing. 

Fig.  2  shows  the  arrangement  of  the  pulleys  on  the  coun- 
ter-shaft and  on  the  driving  shaft  of  the  machine.  With  the 
exception  of  loose  pulleys  .1  and  li,  the  arrangement  of  this 


Flgr.  1.     Cincinnati  Planer  with  Modified  Belt-ahiftln(r  and  Driving  PuUey 
for  Two-speed  Drive. 

counter-shaft  is  unchanged.  The  regular  driving  pulley  C  has 
a  speed,  as  will  be  noticed,  of  400  revolutions  per  minute,  for 
a  cutting  speed  of  50  feet  per  minute.  This  pulley  is  keyed 
to  the  shaft  and  drives  the  usual  forward  driving  pulley  D 
and  the  reversing  pulley  E,  the  latter  of  which,  it  will  be 
noticed,  has  a  heavy  balance  rim.  On  the  driving  shaft  of 
the  machine  the  forward  belt  is  shifted  from  loose  pulley  F 
to  pulley  (r  for  the  cutting  stroke,  being  returned  to  F  for 
the  reverse,  which  is  effected  by  shifting  the  backing  belt 
from  loose  pulley  H  to  driving  pulley  G.  This  is,  of  course, 
the  usual  arrangement.  In  addition  to  the  belt  from  the 
main  line  to  the  loose  pulley  K  on  the  counter-shaft,  there  is 


SPEEO-400-n.  P.M, 
FOR  50  FT.  CUT 


speed  by  pulley  B,  giving  a  forward  cutting  speed  of  2.0  feet 
per  minute. 

This  change  in  the  position  and  direction  of  shifting  of  the 
forward  cutting  belt,  is  effected  by  changing  the  connection 
between  the  reversing  cam  and  the  forward  belt  shifter.  Figs. 
:i  and  4  show  the  two  positions  of  tjis 
apparatus.  In  Fig.  3  the  knurl  liandli-d 
plug  shown,  passes  down  through  its  seat 
in  the  belt  lever  Into  the  slot  In  the  revers- 
ing cam,  which  thus  actuates  the  belts 
in  the  usual  way.  By  shifting  this  plug 
to  the  position  shown  In  Fig.  4,  on  the 
opposite  Bide  of  the  fulcrum  of  the  shift- 
ing lever,  the  direction  of  movement  of 
the  shifting  is  reversed,  and  the  position 
of  the  belt  is  changed  so  that  it  operates 
on  pulley  B  in  Fig.  2  instead  of  on  pulley 
D,  giving  the  reduced  cutting  speeds. 

Only  one  belt  shifter  Is  required  for  the 
counter-shaft,  as  this  provides  for  simulta- 
neously shifting  the  belt  onto  and  from 
loose  pulleys  A  and  K,  so  that  no  more 
movements  are  required  foi*  the  counter- 
shaft operation  than  with  the  usual  sim- 
ple arrangement.  It  will  be  noticed  that 
the  loose,  slow-cutting  pulley  B  revolves 
on  the  shaft  only  the  difference  in  speed 
of  the  two  drivers  B  and  C,  so  that  the 
service  is  not  severe.  The  loose  pulleys 
on  the  counter-shaft  are  arranged  with 
special  bronze  bushings  which  allow  room 
for  a  large  reservoir  of  oil  in  the  center. 
Slots  on  opposite  sides  lead  from  this  cen- 
tral reservoir  to  the  shaft  and  are  so  dis- 
posed as  to  cover  practically  the  entire  bearing  surface.  These 
slots  are  filled  with  felt  which  gradually  draws  the  oil  by 
capillary  attraction  to  the  journal.  These  pulleys,  arranged 
in  this  way,  need  oiling  only  two  or  three  times  a  year. 
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Figs.  3  and  4.    Ppsitlon  of  the  Driving  Belt  Shifter  Plug  for  Fast 
and  Slow  Drive. 

The  machine  to  which  this  drive  is  shown  attached  in 
Fig.  1,  is  one  of  the  builder's  regular  24  x  24-inch  planers.  It 
will  be  seen  that  very  little  change  has  been  made  in  its 
design,  the  alterations  being  confined  to  the  reversing  mech- 
anism, and  the  addition  of  an  extra  driving  pulley. 


Pig.  2. 


J/ut7i/Hcrj/,.V.r. 
Arrangement  of  Pulleys  on  Counter-shaft  and  Driving  Shall. 


a  second  one  running  at  half  the  speed  which  drives  loose 
pulley  B  on  its  left-hand  side,  at  200  revolutions  per  minute. 
By  a  change  in  the  reversing  mechanism  of  the  planer,  the 
forward  motion  belt  instead  of  playing  between  G  and  F  and 
being  driven  by  a  pulley  D,  may  be  shifted  to  play  between 
tight  pulley  J  and  loose  pulley  F,  and  be  driven  at  a  reduced 


PEERLESS  HIGH-SPEED  REAMERS. 
The  Cleveland  Twist  Drill  Co.,  Cleveland,  Ohio,  is  making 
a  new  form  of  reamer  with  high-speed  steel  cutting  edges  and 
carbon  steel  bodies  and  shanks,  united  into  a  solid,  insep- 
arable unit.  The  high-speed  blades  only  are  hardened,  so 
that  while  the  tools  have  all  the  hardness  and  cutting  quali- 
ties of  solid  high-speed  tools,  they  are  at  the  same  time  less 
brittle  than  reamers  made  entirely  of  carbon  steel.  This 
special  construction  allows  these  tools  to  be  marketed  at  a 
price  very  much  below  that  of  ordinary  high-speed  reamers. 
The  process  of  fitting  the  highspeed  steel  blades  into  and 
solidly  joining  them  to  soft  steel  bodies,  is  done  by  a  process 
termed  "brazo-hardening,"  which  has  been  developed  and 
patented  by  the  builders. 
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These  tools  are  made  in  a  number  of  styles,  of  which  three 
are  shown  in  the  accompan.vlng  engravings.  Fig.  1  shows  a 
solid  reamer  of  the  kind  largely  used  in  screw  machine  work. 
The  inserted  high-speed  blades  are  plainly  seen  in  the  engrav- 
ing. Fig.  2  is  a  tapered  shank  expansion  chucking  reamer, 
in  which  the  variation  of  size  is  obtained  by  screwing  in  or 
out  a  taper  plug  seated  In  a  taper  hole  In  the  end  of  the 
reamer.     The  end  of  the  reamer  is  split  to  allow  the  blades 


Ttg-  1- 


SoUd  Roughing  Reamer  with  Brazed  Blades  of  High-speed  Steel. 
Fig.  2.    Expansible  Reamer  with  Blades  similar  to  Fig.  1. 


to  spread  or  contract  as  the  plug  is  screwed  out  and  in. 
Shell  reamers  ^Iso  are  made  on  this  expansion  plan,  as  shown 
in  Fig.  3,  though  in  this  case  the  threaded  and  tapered  mem- 
ber which  spreads  the  split  ends  of  the  reamer,  Is  a  bushing 
instead  of  a  plug.  This  bushing  is  turned  for  adjustment  by 
means   of  a  keyed   plug   inserted   in    it,  with   a  head   flatted 


Fig.  3.    Expansion  Shell  Reamer  with  Brazed-ln  Blades  of  High-speed  Steel. 

for  a  wrench.  The  advantage  of  the  expansion  reamer  of 
this  form  is  that  it  may  be  kept  up  to  size  at  the  point  where 
it  is  most  subject  to  wear.  Besides  this,  the  amount  of 
longitudinal  clearance  is  varied  according  to  the  material  to 
be  cut,  so  that  jamming  in  the  hole  is  prevented.  This  results 
from  the  fact  that  it  is  necessary  to  expand  a  reamer  more 
to  get  a  given  size  in  soft  metals  than  in  hard  metals,  and 
this  greater  expansion  gives  the  greater  longitudinal  clear- 
ance required.  Owing  to  the  process  of  using  a  soft  body, 
and  a  hard  cutting  edge,  the  Peerless  expansion  reamers  will 
stand  much  more  expansion  than  the  carbon  steel  reamers 
of  similar  design,  and  the  builders  state  that  they  are  the 
only  expansion  reamers  which  have  as  many  cutting  edges 
as  the  corresponding  size  of  the  solid  type.  Their  price  is 
about  the  same  as  that  of  the  ordinary  solid  high-speed  reamer. 


COMBINATION    REVOLVING    OIL-STONE    AND 

GRINDER  FOR  GENERAL  EDGE  TOOL 

SHARPENING. 

We  have  described  in  previous  issues  of  M.\chinert  (see 
New  Machinery  and  Tools  for  June,  1907,  and  April,  1908) 
two  forms  of  the  edge  tool  sharpening  machine  built  by 
Mummert,  Wolf  &  Dixon  Co.,  Hanover,  Pa.,  in  which  the  sharp- 
ening is  done  by  a  revolving  oil-stone  wheel  in  place  of  an 
emery  wheel  or  grindstone.  It  is  stated  that  tools  may  be 
ground  in  this  way  with  the  same  effectiveness  as  by  hand 
on  the  oil-stone,  but  in  a  great  deal  shorter  time.  The  latest 
development  in  this  idea  is  shown  in  the  accompanying  en- 
graving, which  represents  a  machine  made  by  the  same  build- 
ers, and  provided  with  all  the  various  wheels  necessary  for 
keeping  wood-working  and  patternshop  tools  up  to  a  high 
degree  of  efficiency. 

As  may  be  seen,  two  wheel  spindles  are  provided,  of  which 
the  upper  one,  running  at  a  high-speed,  is  provided  with  an 
ordinary    emery    wheel,    a   leather   stropping   wheel,    and    an 


emery  cone.  The  lower  one  carries  two  oil-stones,  one  of  fine- 
grain  and  the  other  of  coarser  texture.  The  machine  is- 
driven  from  the  upper  high-speed  spindle  by  a  2-inch  belt  on 
the  3-inch  diameter  driving  pulley  shown.  This  spindle  is 
connected  to  enclosed  spur  and  spiral  gearing  which  reduces- 
the  speed  of  the  grinding  shaft  (which  should  be  about  1,800 
revolutions  per  minute)  down  to  260  revolutions  per  minute 
for  the  oil-stones'  spindle.  These  stones  run  in  a  dished  tray, 
which  is  provided  for  catching  the  kerosene  oil  with  which 
they  are  supplied.  After  the  stones  have  once  been  filled 
with  this  oil,  but  a  small  amount  is  required  daily  to  keep> 
them  in  condition.  The  oil  is  provided  by  the  closed  oil 
pot  shown  above  the  cone  wheel,  mounted  on  hinges  so  that 
it  may  be  moved  out  of  the  way  when  working  on  the  upper 
spindle.  The  use  of  kerosene  keeps  the  wheels  clean  and  sharp, 
and  prevents  glazing.  The  wheels  readily  absorb  the  oil,  and 
when  not  running  appear  to  be  dry.  As  soon  as  they  ar& 
rotated  at  the  proper  speed,  the  oil  is  brought  to  the  surface 
by  centrifugal  force.  The  adhesion  of  the  oil  to  the  stone 
prevents  it  from  falling  off.  though  oil  guards  are  provided 
to  keep  it  from  flying  in  the  case  there  is  any  locse  oil  in 
the  pan  below  the  wheel. 

The  outfit  of  wheels  provided,  as  mentioned,  covers  prac- 
tically the  full  range  of  tools  used  in  the  wood-working  shop 
or  pattern-shop.  The  grinding  cone  is  useful  for  sharpening 
pattern-maker's  gouges  having  inside  bevels.  It  is  conveni- 
ently placed  where  it  can  be  used  without  Interference  be- 
tween the  tools  and  the  oil-stones.  The  leather  wheel,  which 
is  mounted  on  the  large  diameter  of  the  cone,  is  for  strop- 
ping the  tools  after  grinding.  The  edge  of  the  leather  on 
one  side  of  the  wheel  projects  outward,  making  it  possible 
to  strop  inside  bevels.  The  periphery  of  the  wheel  is  used 
for  flat   tools   such   as  chisels,   plane   bits,   etc.     The   regular 


A  New  Design  of  the  Mummert,  Wolf  &  Dixon  OU-stone  Tool  Sharpener. 

grinding  wheel  at  the  back  of  the  spindle  may  be  conveni- 
ently used  with  a  narrow  wheel  8  or  10  inches  In  diameter 
for  gumming  saws,  grinding  molding  bits,  etc. 

Two  grades  of  oil-stones  are  provided,  as  described,  one  of 
comparatively  coarse  grain  for  rapidly  bringing  the  grinding 
edge  into  shape,  while  the  other  has  a  very  fine  grain  and 
puts  on  a  keen,  smooth  edge.  If  the  workman  desires  he  may 
make  use  of  the  tool  holding  attachment  shown,  for  grinding 
plane  bits,  chisels  and  other  tools  having  straight  edges.  It 
may  be  swung  up  into  position  and  set  for  any  desired  angle 
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of  cutting  edge.  The  blade  Is  clamped  In  the  holder  and 
shifted  back  and  forth  across  the  face  of  the  wheel.  When 
not  In  use,  it  is  left  hanging  downward  where  It  is  out  of 
the  way  of  the  operator. 

The  machine  Is  shown  arranged  for  counter-shaft  drive. 
The  countershaft  may  be  placed  either  on  the  ceiling  or 
beneath  the  floor,  the  position  of  the  pulley  making  this 
possible.  For  motor  drive  a  different  form  of  pedestal  is 
provided,  to  which  the  motor  Is  attached.  This  is  belted 
direct  to  the  pulley  on  the  upper  arbor,  making  a  vory  com- 
pact arrangement. 


LINDHOLM  ROTARY  CENTER  TEST  INDICATOR. 

The  centering  of  prick-punch  marks,  jig  buttons  and  simi- 
lar reference  points  in  fine  machining,  tool-making,  etc.,  has 
always  been  a  painstaking  and  time  consuming  operation. 
When  doing  this  work  on  the  face-plate  of  a  lathe,  the  opera- 
tion Is  much  simpler  as  it  is  possible  to  apply  a  test  indicator 
to  the  prick-punch  mark  or  button,  and  center  the  work 
easily  and  quickly.  So  far  as  we  know,  the  notion  of  making 
a  test  indicator  which  would  do  this  when  the  work  Is  sta- 
tionary and  the  spindle  revolves,  has  not  occurred  to  anyone 
before  the  invention  of  the  device  we  show  herewith.     If  it 


shank  of  stem  C,  where  It  Is  attached  to  the  end  of  a  stirrup 
O.  Thlfi  stirrup  passes  through  slots  In  the  sides  of  the  stem, 
and  engages  thimble  I)  sliding  on  the  outside  surface  pf  C. 
where  It  moves  up  and  down  under  the  induence  of  the  stem 
Itself,  as  the  spindle  is  revolved,  this  movement  being  multi- 
plied by  the  levers  just  described.  Spring  //  keeps  the  stirrup 
and  thimble  normally  at  their  lowest  position,  and  furnlBhee 
the  resistance  against  which  the  movement  of  the  stem  is 
transmitted  through  the  lever  mechanism. 

The  movement  of  the  thimble  on  the  shank  is  read  by  a 
series  of  graduations  In  the  periphery  of  the  latter.  These 
graduations,  which  are  1/32  Inch  apart,  represent  thousandths 
of  an  inch  of  eccentricity.  Of  course,  the  advantage  of  having 
the  indicating  done  by  this  thimble  Instead  of  by  a  pointer 
moving  over  a  dial,  is  that  the  readings  can  be  taken  while 
the  Instrument  Is  rotating.  This  would  not  be  the  case  with 
a  dial,  as  the  workman  would  have  to  take  readings  In  differ- 
ent positions  of  the  spindle,  stopping  the  latter  and  following 
it  around  to  the  indicating  point  for  each  reading.  Ab  will 
be  shown  later,  it  is  very  important  that  readings  be  taken 
while  the  spindle  Is  revolving. 

While  the  uses  of  this  instrument  would  seem  so  obvious 
as  to  need  scarcely  any  description,  a  number  of  Interesting 


Fig.  1.    The  Lindholm  Rotary  Center  Test 
Indicator. 


Figr-  2.     Indicating  the  Concentricity  of  e  Jig 
Button  with  the  Spindle. 


Fig.  3.     Centering  a  Prick  Punch  Mark  with 
the  Spindle. 


4ias  occurred,  the   arrangement   has  at  least  never  been   put 
«n  the  market. 

Description  of  the  Instrument. 

The  indicator  for  this  purpose  here  described,  is  made  by 
Lindholm  &  Dennis,  New  Haven,  Conn.  Fig.  1  shows  an 
■exterior  view  of  the  device,  while  the  construction  is  more 
plainly  seen  in  the  line  drawing,  Fig.  4.  The  instrument  is 
mounted  on  a  shank  B,  of  any  suitable  form  to  be  held  In 
the  spindle  of  the  milling  machine,  drill  press,  or  other  ma- 
chine in  which  the  work  is  to  be  done.  This  has  firmly 
screwed  to  it  a  body  or  frame  A,  which  carries  the  indicating 
point  and  the  multiplying  mechanism.  The  indicating  point 
E  is  mounted  on  a  stem  C,  which  is  supported  in  turn  in  a 
hall  joint  formed  in  the  body  A  by  its  spherical  end,  and  the 
spherical  seats  in  the  two  set  screws  shown.  When  the 
work  is  set  so  that  the  point  of  E  enters  the  prick-punch 
mark  or  the  center  hole  of  the  jig  button  and  is  pressed 
lightly  in  place  by  the  spring  supporting  it,  the  revolving  of 
the  machine  spindle  in  which  the  instrument  is  set,  causes 
the  stem  C  to  "wobble"  with  reference  to  the  body  of  the 
instrument  if  the  axis  of  rotation  of  the  spindle  Is  not  in 
alignment  with  the  reference  point  in  the  work.  If  it  is  in 
line  with  the  axis  of  rotation,  the  stem  runs  as  true  with  the 
instrument  as  it  it  were  solid  with  the  body  A.  The  "wobble" 
which  takes  place  if  the  work  is  not  lined  up  with  the  spindle, 
is  transmitted  through  arm  J  (which  is  fast  to  stem  C) 
through  levers  E  and  L,  to  the  fine  wire  attached  to  the  long 
■end  of  the  latter.     This  wire  passes  through  a  hole   in  the 


results  have  been  observed  in  practical  use.  The  device  was 
invented  a  number  of  years  ago,  and  has  been  used  in  at  least 
two  large  establishments  where  the  finest  kind  of  tool-making 
is  done,  and  the  makers  state  that  In  these  plants  It  has 
revolutionized  methods  in  jig  making,  and  has  proved  to  be 
a  great  time  saver  and  cost  reducer  in  the  tool-making  de 
partment. 

Uses  in  Tool-making  and  other  Fine  Machine  Work. 

In  tool-making  it  is  well  known  that  the  greater  part  of  the 
time  on  a  job  is  consumed  in  getting  ready  and  setting  up; 
this  is  noticeable,  for  instance,  in  setting  a  jig  or  fixture  on 
a  face-plate  or  lathe,  by  indicating  a  prick-punch  mark  or 
button  centrally  with  the  spindle.  It  is  not  necessary  to 
explain  the  maneuvers  gone  through  in  strapping  and  clamp- 
ing the  work  properly,  balancing  the  face-plate,  and  then 
knocking  the  work  back  and  forth  to  get  the  button  or  prick- 
punch  mark  central.  The  time  required  for  all  this  on  fine 
work  runs  up  into  the  hours  on  even  simple  fixtures.  The 
use  of  master  plate  or  micrometer  methods  does  not  effect  a 
saving  of  time  when  used  in  connection  with  the  lathe,  as 
the  same  preliminaries  must  be  gone  through.  In  handling 
work  of  such  dimensions  and  shapes  that  it  would  be  imprac- 
tical to  use  the  lathe,  the  milling  machine  Is  used,  but  this 
does  not  reduce  the  time  expended,  no  matter  what  the 
method  used.  Accuracy  is  diflBcult,  also,  when  using  the 
method  of  locating  the  points  by  the  graduations  on  screws, 
or  by  trying  to  split  thousandths  of  an  inch  in  vernier  read- 
ings.    To  overcome  this  uncertainty,  obtain  accurate  results. 
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and  reduce  the  time  employed  to  the  minimum,  this  rotar>' 
Indicator  was  designed. 

The  Instrument  is  Inserted  in  the  spindle  of  the  machine 
used,  the  pointer  of  the  indicator  is  placed  in  the  prick-punch 
mark  or  button  on  the  work,  and  the  exact  location  of  the 
center  of  the  button  or  prick-punch  mark  with  reference  to 
the  axis  of  rotation  of  the  spindle  Is  seen  at  once  on  starting 
the  machine.  Adjusting  the  work  so  that  it  becomes  central 
requires  but  a  fraction  of  a  minute.  Releasing  the  indicator 
and  inserting  the  boring  tool  requires  but  a  short  time  more, 
and  the  machining  operation  is  at  once  commenced. 

It  has  been  found  by  the  use  of  this  instrument  that  the 
same  speed  should  be  used  \vhen  indicating  the  work  as  is 
employed  when  boring  the  hole,  thereby  insuring  the  same 
conditions  of  the  machine  in  relation  to  the  work  when 
boring  as  when  indicating.  An  instrument  was  tried  on  a 
vertical  milling  machine  to  determine  the  accuracy  of  the 
spindle  and  the  table  in  relation  to  each  other  when  the 
machine  had  been  running  for  a  certain  length  of  time  in  one 
case,  and  when  allowed  to  stand  for  an  hour  in  the  second 
case.  After  the  machine  had  been  running  for  some  time  it 
was  stopped  and  a  jig  with  a  button  placed  on  the  table  and 
the  pointer  of  the  indicator  placed  in  the  button,  which  was 
then  indicated  centrally  with  the  spindle.  The  machine  was 
next  stopped  for  an  hour,  the  indicator  remaining  in  place 
in  the  button.  The  machine  again  being  started,  the  spindle 
was  shown  to  be  out  of  center  with  the  work  by  0.0005  inch. 
Allowing  the  machine  to  run  brought  the  spindle  back  to  its 
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Fig.  4.    Details  of  the  Construction  of  the  Instrument. 

former  position.  The  time  required  for  this  was  about  ten 
minutes.  This  experiment  was  tried  a  number  of  times,  anci 
proved  that  the  condition  of  the  spindle  in  relation  to  the 
work  should  be  taken  into  consideration  when  doing  accurate 
work.  [This  was  doubtless  due  in  part  to  temperature 
changes,  but  perhaps  more  to  the  distribution  of  the  oil  over 
the  surface  of  the  journal,  which  is  different  in  running  con- 
ditions than  when  the  spindle  is  standing  still. — Editor.] 

Another  experiment  was  tried  to  determine  what  effect  a 
light  blow  would  have  on  the  table.  A  lead  hammer  was 
used,  striking  very  light  blows.  This  was  found  to  alter  the 
setting  from  0.0025  to  0.0005  inch,  showing  that  a  slight  jar 
would  have  a  tendency  to  change  conditions.  All  clamps  and 
stops  were  securely  fastened  during  this  test. 

In  Fig.  2  Is  shown  a  jig  with  the  buttons  in  place,  located 
on  the  table  of  the  milling  machine.  The  point  of  the  rotary 
indicator  is  placed  in  the  button  and  the  machine  started. 
The  indicator  revolves  with  the  spindle,  and  the  thimble 
moves  up  and  down  showing  just  how  much  the  button  is  out 
of  center  with  the  spindle.  The  table  is  then  adjusted  until 
the  thimble  is  at  a  stand-still.  The  time  required  need  not 
be  more  than  20  seconds.  The  instrument  is  removed  and  a 
boring  tool  Inserted,  the  same  speed  being  used  as  when 
indicating.  In  Fig.  3  the  same  vertical  milling  machiiXe  is 
shown,  but  instead  of  using  a  button,  a  small  prick-punch 
mark  has  been  made  at  the  intersection  of  two  lines,  and 
the  point  is  placed  directly  in  this.  The  time  required  to 
indicate  is  about  the  same  as  for  the  button,  and  the  accu- 
racy of  the  operation  depends  entirely  on  the  question  of  the 


accuracy  of  the  tool-maker  in  placing  the  prick-punch  mark. 
The  indicator  will  locate  the  latter  exactly  In  line  with  the 
spindle.  Fig.  5  shows  the  rotary  indicator  in  place  In  the 
horizontal  milling  machine.  Here  the  instrument  revolves 
about  the  horizontal  axis  and  the  thimble  oscillates  to  and  fro. 
The  device  can,  of  course,  be  used  on  other  tools — on  the 
drill  press,  for  Instance,  with  the  indicator  In  the  spindle 
and  the  pointer  in  a  prick-punch  mark.  In  this  case  the 
work  is  done  under  somewhat  the  same  difficulties  as  in  the 
lathe — that   is,   a   hammer  or   mallet   must  be   used   to   bring 
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FigT-  3'    Vse  of  the  Indicator  In 'the  Horizontal  Milling  Machine. 

the  work  central.  The  indicator  can  be  used  in  the  lathe- 
tail-stock  as  well  as  in  the  spindle.  It  will  be  noted  that 
any  form  of  shank  convenient  can  be  used  for  this  instru- 
ment. Figs.  2,  3,  and  5  show^  a  straight  shank  screwed 
into  the  body  of  the  instrument,  which  is  held  by  a  collet  in 
the  spindle  of  the  machine;  Figs.  1  and  4  show-  a  taper  shank. 


HIGH-FRAME  WTHITNEY  POLISHING  JACK. 

In  the  department  of  "New  Machinery  and  Tools"  of  the- 
March,  1907,  issue  of  Machineby,  was  illustrated  the  Whitney 
polishing  jack,  built  by  the  New  Britain  Machine  Co.,  of  New- 
Britain,  Conn.  The  essential  feature  of  this  jack  was  that 
it  was  designed  to  be 
belted  from  below,  the 
belt  passing  through 
the  frame  and  through 
the  floor,  to  the  line 
shafting  on  the  ceiling 
of  the  floor  below.  No 
counter-shaft  was  re- 
quired, the  machine  be- 
ing arranged  for  start- 
ing and  stopping  by 
raising  and  lowering 
the  spindle,  and  thus 
tightening  or  releasing 
the  belt.  This  arrange- 
ment makes  a  machine 
which  may  be  handled 
by  even  female  help 
with  ease  and  safety. 
So  far  as  the  operation 
of  the  machine  is  con- 
cerned, there  is  also  a 
great  advantage  in  belt- 
ing downward,  as  the 
pressure  is  taken  against  a  solid  bearing  instead  of  upward' 
against  a  box  cap.    This  gives  a  steady  running  spindle. 

The  new  Whitney  "high"  polishing  jack  shown  herewith, 
may  be  used  w-ith  the  operator  standing,  or  seated  on  a  high 
stool.  The  starting  and  stopping  of  the  spindle  is  done  by 
means  of  the  toggle  lever  shown  at  the  front;  raising  it  low- 
ers the  hinged  plate  on  which  the  spindle  boxes  are  mounted, 
and  thus  loosens  the  belt,  at  the  same  time  bringing  the  pul- 
ley down  against  a  brake  block  and  stepping  it  at  once.    This; 


Fig.  1.    "Whitney  Hlgh-ft-ame  Polishing  Jack,. 
made  by  Newr  Britain  Machine  Co. 
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relaxes  the  belt  as  well,  greatly  lengthening  Its  life.  By  the 
use  of  this  brake,  a  heavy  emery  wheel  14  inches  in  diameter 
by   2    inches   wide   can   be   stopped    from    full   speed   in   three 
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Fiff.  2.    Design  of  Spludle  and  Bearings. 

seconds.  The  pressing  down  of  the  lever  raises  the  arbor 
again  and  tightens  the  belt  into  working  tension.  The  lever 
and   the  attached  link   passes  by   the  dead  center  enough   to 


with  a  central  recess  in  which  is  confined  a  collar  A,  solid 
with  the  shaft.  These  collars  take  up  the  end  thrust.  They 
run  In  a  resei-voir  of  oil  which  is  conveyed  to  the  top  of  the 
upper  box  B,  where  It  escapes  through  the  horizontal  open- 
ings at  one  side  or  the  other,  depending  on  which  side  of  the 
shoulder  Is  receiving  the  thrust.  From  whichever  side  of  the 
collar  the  oil  Is  delivered,  it  Is  led  by  ducts,  as  shown,  to  oil 
holes  at  each  end  of  the  bearing.  By  cutting  open  the  casing 
of  the  bearing,  it  has  been  found  that  the  oil  ways  and  oil 
holes  are  entirely  full  Immediately  on  the  starting  of  the 
spindle,  and  the  flow  continues  without  Intermission  as  long 
as  the  spindle  runs.  No  more  than  the  proper  amount  of  oil 
can  be  gotten  into  the  reservoir,  as  the  self-sealing  oil  covers 
are  situated  at  the  proper  height  to  receive  and  hold  a  defi- 
nite amount.  The  end  thrust  collars  being  located  Inside 
the  box,  have  their  oil  throwing  tendency  thus  put  to  good 
instead  of  evil  uses.  The  spindle  may  be  run  in  either  direc- 
tion, the  only  change  necessary  being  to  turn  the  tops  of  the 
boxes  around  so  that  the  arrows  cast  thereon  will  point  In 
the  direction  of  the  desired  rotation.  The  shafts  are  ground 
and  the  boxes  are  made  of  gray  iron.  This,  with  the  copious 
lubrication  provided,  gives  a  glazed  bearing  of  a  kind  that  is 
very  durable.     The  bearing,  as  may  be  seen  plainly  in  Fig.  2, 


Fig.  5.    Removing  the  Outer  Bearing. 

lock  it  in  position.  There  is  no  possibility  (as  there  is  with 
a  shifter)  of  having  the  belt  run  off  and  of  being  obliged  to 
start  slowly  on  this  account.  There  is,  in  fact,  very  little  to 
accelerate  on  this  machine,  so  that  the  starting  is  done  in  a 
very  short  space  of  time.  An  ordinary  leather-covered  wooden 
polishing  wheel,  of  course,  requires  less  time.  Where  frequent 
changes  of  wheels  are  to  be  made,  as  is  quite  necessary  in 
the  general  run  of  polishing  work,  this  question  of  quick 
stopping  Is  an  important  one. 

The  line  drawing.  Fig.  2,  and  the  views  in  Figs.  3  to  6, 
which  show  the  dismantling  of  the  head,  illustrate  the  oiling 
arrangements.     The  bearings  are  made  in   halves,  as  shown, 
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Fig.  4.    Removing  tlie  Lower  Half  of  Box. 


Fig   6.    Removing  the  Spindle. 

is  self-aligning,  and  accommodates  itself  to  any  possible  spring 
or  vibration  at  the  high  speeds  prevalent  in  polishing  prac- 
tice. 

Figs.  3  to  6,  which  show  the  successive  operations  in  dis- 
mantling the  head,  give  a  good  idea  of  its  construction.  The 
removal  of  two  bolts  in  the  cap,  as  shown  in  Fig.  3.  permits 
the  latter  to  be  removed  and  allows  the  upper  half  of  the 
box  to  be  picked  off  from  the  shaft.  The  lower  half  of  the 
box  may  be  tipped  around  and  pulled  out  from  the  under 
side,  as  shown  in  Fig.  4.  The  bearing  pedestal  may  now  be 
slid  out  endwise  on  one  side  (see  Fig.  5),  and  the  whole 
spindle,  bearing  box,  and  wheel  frame  removed  from  the  other 
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side.  All  this  Is  done,  ns  iiiny  be  seen  in  Fig.  6,  without 
rfniovlng  the  belt,  which  is  then  enough  slackened  to  permit 
relaclng. 

It  might  be  mentioned  in  connection  with  this  design  of 
frame  that  the  Insurance  requirements  are  fully  met,  as  in 
the  case  of  Are  there  is  nothing  to  burn  and  there  is  really 
no  communication  between  the  floors  through  the  belt  holes, 
as  the  joint  between  the  base  and  the  floor  prevents  the  water 
from  passing  downward,  or  fire  from  working  upward.  It  is 
not  necessary  to  have  the  line  shaft  on  the  floor  below,  as  a 
low  platform  may  be  built  to  contain  it  and  the  form  of 
hanger  used  that  allows  the  driving  pulU-y  to  revolve  partly 
in  the  frame  of  the  machine.  This  will  call  for  but  little 
rise  above  the  general  floor  level. 


TOLEDO  HEAVY  SINGLE-ACTION  DRAW- 
ING PRESS. 

The  press  shown  herewith,  built  by  the  Toledo  Machine  and 
Tool  Co.,  Toledo,  O.,  is  designed  for  very  heavy  drawing,  on 
work  of  comparatively  shallow  form,  having  been  originally 
designed  for  making  seamless  casket  covers.     It  is  applicable, 


Single-action  Press  for  Largre,  Heavy,  ShaUow  Dra-wing^. 

of  course,  to  any  work  of  a  similar  nature.  The  operation  con- 
sists in  first  placing  a  plain  fiat  piece  In  position  on  the  dies. 
The  press  is  started  by  the  friction  clutch  shown,  and  the 
descending  of  the  ram,  at  a  single  stroke,  clamps  the  work  and 
draws  it  to  the  desired  form.  The  resulting  blanks  are  prac- 
tically free  from  wrinkles  and  buckles. 

The  pressure  ring  shown  in  the  illustration  rests  on  studs 
or  pins  around  the  exterior  of  the  lower  die.  On  this  ring 
the  flat  sheet  is  placed.  As  the  ram  comes  down  and  strikes 
the  work  laid  on  top  of  the  pressure  ring,  the  latter  is  car- 
ried down  against  the  pressure  of  the  studs  or  pins,  which 
are  supported  by  a  heavy  spring  arrangement  in  the  interior 
of  the  press  bed.  The  tension  on  this  ring  is  adjustable  by 
means  of  six  studs  mounted  on  the  outside  of  the  base,  three 
of  which  show  in  the  illustration.  These  serve  to  adjust  the 
spring  pressure  from  the  outside,  it  being  thus  unnecessary 
for  the  operator  to  get  down  under  the  press  bed.  A  special 
foundation  has  to  be  provided  for  the  machine,  so  constructed 
as  to  provide  a  pit  under  the  press  for  the  attachments,  and 
for  that  portion  of  the  bed  which  projects  below  the  floor 
line. 

Two  men  only  are  required  to  operate  the  machine — one 
operator  and  a  helper.  It  is  stated  that  the  placing  of  the 
work  in  the  press,  the  forming  of  the  shape,  and  the  removal 
of  the  finished  work  can  be  completed  in  ten  seconds.  A 
desirable  feature  of  this  die  is  the  fact  that  it  is  made  adjust- 
able   for   a   number   of    lengths    of    covers    or    tops,    without 


removing  either  the  upper  or  lower  members  from  tlio  ma- 
chine. This  Is  particularly  advantageous  on  work  of  this 
Kind,  owing  to  the  enormous  size  and   weight  of  the  parts. 

The  complete  weight  of  the  press  is  about  S5,000  pounds. 
It  takes  in  102  inches  between  uprights  and  has  a  table  52 
inches  wide  f ri  m  front  to  back.  The  stroke  is  12  inches. 
With  stroke  and  adjustment  up,  the  distance  from  the  bed 
to  the  bottom  of  the  slide  is  27  Inches. 


NORTHERN  TYPE  "S"  VARIABLE  SPEED 
MOTOR. 
The  direct  driving  of  machine  tools  by  electric  motors  has 
developed  in  the  past  few  years  to  such  an  extent  as  to  result 
in  a  radical  development  in  motor  design,  to  meet  the  require- 
ments of  this  work.     Prominent  among  these  requirements  is 
that  of  variable   speed,  which    is   advisable   to  avoid   compli- 
cated   mechanical    construction,    and    which    is    also    used    in 
connection  with  the  mechanical  changes  for  giving  finer  grada- 
tions of  speed.     There  are  well-known  difficulties  met  in  con- 
nection  with   the   attempt   to   build   a   variable   speed   motor, 
even  with  the  design  in  which  the  variation   is  obtained   by 
inserting  resistance  in  a  shunt  field  circuit.     The  chief 
difficulty  is  the  sparking  met  with  at  the  extremes  of 
the  speed  changes,  particularly  at  the  highest  speed, 
when  the  field  has  been  weakened.     This  sparking  is 
due   to   the   distortion    of   the   magnetic   field    by    the 
armature  reaction,  which  increases  the  voltage  between 
the    adjacent   bars    of    the    commutator   as    they    pass 
under  the  brush.     The  particular  point  of  improvement 
in  this  new  type  "S"  motor  is  the  construction  of  the 
magnet  core,  which  greatly  reduces  this  distortion  of 
the    field,    permitting    a    wide   variation    without    any 
trouble  at  the  commutator. 

Fig.  1  shows  the  motor  as  a  whole,  while  Fig.  2 
shows  the  peculiar  construction  of  the  field.  Each 
pole,  it  will  be  seen,  is  made  in  two  parts  with  an  air 
gap  between.  The  whole  field  itself  is  built  up  of 
punchings  of  the  shape  shown.  When  the  field  is 
weakened  and  the  effect  of  the  armature  reaction  is 
therefore  at  its  greatest,  there  is  very  little  shifting 
of  the  field,  owing  to  the  reluctance  of  the  air  gap  be- 
tween the  two  sides  of  the  pole  pieces,  which  effectu- 
ally prevents  one  stream  of  magnetfc  force  lines  from 
passing  over  into  the  path  of  the  other.  The  lines  thus 
travel  nearly  straight  to  the  pole  faces,  at  an  even 
density,  where  the  small  inwardly  projecting  tips  per- 
mit them  to  expand  and  distribute  themselves  fully 
over  the  entire  air  gap.  The  magnetic  circuit  from 
pole  to  pole  is  shown  in  Fig.  2.  It  should  be  particu- 
larly noticed  that  while  the  pole  pieces  are  in  halves,  the 
magnetic  circuit  in  each  quarter  is  complete,  without  joints, 
as  each  one  Includes  in  itself  a  north  and  south  pole. 

This  arrangement  of  the  magnetic  circuit  lends  itself  readily 
to    effective    and    simple    mechanical    construction,    as    it    is 


Fig.  1.    New  Variable  Speed  Motor  made  by  Northern  Electrical  Mfg.  Co. 

possible  to  construct  the  entire  magnetic  circuit  of  the  motor 
from  soft  sheet  steel  stampings.  This  increases  the  mag- 
netic efficiency,  as  all  joints  are  eliminated,  and  the  possibili- 
ties of  blow-holes  and  other  defects  are  avoided.  For  this 
reason,  therefore,  less  section  is  required,  with  a  consequent 
reduction   in  weight,  while  the  material  used  is  of  the  kind 
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best  adapted  to  respond  quickly  to  changes  In  full  strength, 
owing  to  its  low  hysteresis.  The  laminated  construction  also 
prevents  any  eddy  currents  from  being  set  up  in  the  pole 
faces.  All  of  these  points  are  especially  desirable  In  a  motor 
for  use  in  variable  speed  work.  The  construction,  in  addi- 
tion, lends  itself  readily  to  special  ratings,  as  the  length  of 
the  machine  can  be  so  increased  as  to  span  the  gap  in  ratings 
between  successive  frames,  as  it  is  simply  necessary  to  stack 
up  the  proper  width  of  armature  and  field  punchings  to  give 
a   motor   of  the  size  required.     Before   being  finally   secured 
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Diagram  showlngr  Split  Field  Magnet  Core  which  prevents 
Field  Distortion. 


together,  the  whole  mass  is  placed  under  hydraulic  pressure 
and  compressed,  where  it  is  held  rigid  while  the  retaining 
rivets  are  set.  The  end  flanges  are  machined  and  tapped 
for  the  bearing  frames. 

The  aiTuature  is  of  the  characteristic  type  made  by  this 
firm.  It  is  wound  with  machine  formed  coils  and  has  a  com- 
mutator of  hard  drawn  copper  bars.  A  box  type  brush  holder 
is  used,  with  easy  means  of  adjusting  the  tension  on  the  brush 
and  for  removing  it  for  inspection.  The  bearings  are  of  the 
self-aligning  type.  The  motor  will  be  furnished  in  the 
enclosed  form  when  desired.  It  is  especially  efficient  under 
these  conditions,  as  the  laminated  construction  reduces  the 
eddy-current  heating  to  a  minimum,  and  the  nature  and 
extent  of  the  exposed  surface  are  such  as  to  greatly  assist 
in  the  dissipation  of  the  heat  generated  by  the  internal 
resistance. 

These  motors  are  built  by  the  Northern  Electrical  Mfg.  Co., 
Madison.  Wis.  They  are  made  in  sizes  up  to  50  horse-power. 
under  constant  speed,  with  a  wide  range  of  adjustable  speed 
ratings  up  to  6  to  1  in  regular  designs,  and  with  even  larger 
ratios  under  special  conditions. 


DEANB  TRIPLEX  POWER  PUMP. 

The  accompanying  illustration  shows  a  power  triplex  pump 
put  on  the  market  by  the  Deane  Steam  Pump  Co.,  of  Holyoke, 
Mass.     Special  pains   have  been  taken   in   the  design  of  this 


Deane  Triplex  Power  Pump. 

machine  to  make  It  simple,  compact  and  rigid,  and  particu- 
larly to  make  it  entirely  accessible  for  inspection  and  adjust- 
ment in  all  its  parts.  The  crank  and  pinion  shaft  bearings 
and    the   connecting-  rod    bearings    are    adjustable    for   wear. 


The  crank-ahaft  and  connecting-rods  are  drop  forged.  The 
stufllng  boxes,  which  are  unusually  deep,  are  of  the  stud  gland 
type.  The  design  of  the  frame  Is  such  as  to  afford  an  unusual 
amount  of  room  for  repacking  the  plungers,  which,  it  will 
be  seen,  Is  done  from  the  outside.  Each  valve  is  separately 
accessible  through  a  quickly-removed  band-hole  cover.  The 
valves  are  of  rubber  or  bronze,  depending  on  the  service  for 
which  the  pump  is  required.  A  drip  flange  is  carried  all 
around  the  pump  at  the  top  of  the  water  cylinders  to  catch 
leakage  from  the  plungers,  and  any  oil  which  may  run  down 
over  the  frames  from  the  working  parts.  The  machine  Is  sup- 
plied regularly  with  tight  and  loose  pulleys,  as  shown,  but 
may  be  fitted  with  double  gearing  and  a  special  base  for  direct 
connection  to  a  motor,  at  a  slight  additional  cost. 


UNION  GEARED  DRILL  CHUCK. 

The  accompanying  engraving  shows  a  geared  drill  chuck 
which  has  just  been  placed  on  the  market  by  the  Union  Manu- 
facturing Co.  of  New  Britain,  Conn.  It  Is  called  the  "Union 
geared  drill  chuck."  In  its  general  construction  it  is  the  same 
as  the  "Czar  drill  chuck,"  made  by  the  same  builders  for  many 
years.  The  parts  are  of  steel,  and  the  standard  of  workman- 
ship followed  in  the  old  chuck  is  carried  out  in  this  new  one. 
The  improvement  in  construction  is  the  provision  of  a  pinion 
meshing  with  a  circular  rack  for  rotating  the  knurled  sleeve 
with  a  key,  instead  of  by  grasping  it  by  hand,  as  was  neces- 


Geared  DrUl  Chuck  with  Enclosed  Pinion. 

sary  in  the  former  construction.  This  has  the  well-known 
advantages  of  tighter  gripping  possibilities,  and  of  making  it 
unnecessary  to  hold  the  spindle  with  one  hand  while  the  tight- 
ening is  done  with  the  other.  The  particular  construction 
followed  in  incorporating  this  improvement  gives  a  pinion 
enclosed  within  the  body  of  the  chuck,  which  the  builders 
believe  Is  superior  to  the  construction  in  which  the  gearing 
is  outside,  or  in  which  the  pinion  is  part  of  the  wrench,  as  it 
insures  perfect  alignment  of  the  pinion  with  the  rack,  and 
also  avoids  unnecessary  wear  of  those  parts. 


BILLINGS  &  SPENCER  MILLING  MACHINE  FOR 
DIB  CUTTING. 

The  Billings  &  Spencer  Co.  of  Hartford,  Conn.,  is  building 
the  specialized  form  of  milling  machine  shown  herewith  for 
making  trimming  and  punching  dies.  It  was  developed  orig- 
inally for  the  making  of  these  dies,  in  the  shops  of  the  build- 
ers, especially  for  drop  forging  work,  but  it  is,  of  course,  as 
useful  for  making  the  trimming  and  punching  dies  used  in 
sheet  metal  work. 

The  salient  feature  of  the  machine  is  the  Inverted  spindle, 
in  combination  with  a  work  table  provided  with  screw  and 
hand-wheel  movement  in  two  directions.  With  this  construc- 
tion, by  using  a  mill  tapered  to  give  the  amount  of  draft 
desired  for  the  die,  the  latter  may  be  clamped  in  the  chuck 
jaws  shown  on  the  table,  and  be  worked  out  to  fit  the  out- 
lines scribed  upon  it,  in  such  a  way  that  the  operator  can 
follow  the  action  of  the  cutter  along  the  line  with  nothing  to 
interfere  with  his  vision.  This  is  more  convenient  for  this 
particular  work  than  the  ordinary  vertical  spindle  milling 
machine,  in  which  the  cutting  through  has  to  be  done  blindly 
with  the  design  on  the  lower  side  of  the  work,  or  has  to  be 
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done  by  tlie  expedient  of  employing  a  mill  having  a  reverse 
taper — that  Is.  n  larger  diameter  at  the  end  than  at  the  shank. 
Even  when  using  such  a  mill,  however,  the  cutter  spindle 
obstructs  the  vision  of  the  operator  more  or  less. 

With  this  machine,  the  operator  stands  at  the  front,  where 
he  can  control  the  movement  of  the  work  by  the  two  cross- 
Blide  hand-whetls.  one  on  his  right  and  the  other  on  his  left. 
The  Inverted  spindle  holding  the  cutter  is  placed  in  the  open- 


entire  machine  ir.n  be  talcen  apart  by  any  ordinary  mechanic 
for  Inspection  of  the  enclosed  mechanism,  no  electrical  knovl- 
edge  being  necessary.  All  these  points  tend  toward  increas- 
ing the  durability  of  the  tool,  and  facilitate  inspection  and 
maintenance. 

All  the  electrical  connections  are  attached  to  the  main 
casing  of  the  machine,  and  are  not  disturbed  when  it  is  taken 
apart  for  any  purpose.  A  snap  switch  is  located  on  the  side 
of  the  frame,  convenient  for  starting  and  stopping  tlie  drill. 
Special  attention  has  been  given  to  ventilation,  insuring  cool 
running  and  high  efficiency  of  the  motor.  A  system  of  air 
ducts  has  been  provided  in  the  armature  for  this  purpose 
similar  to  those  found  in  larger  electrical  apparatus. 

The  tool  is  made  in  four  sizes,  having  a  maximum  capacity 
of  Vi,  %,  ¥.'••  and  %  Inch  respectively  in  steel,  the  largest 
of  these  having  two  speeds.  The  motors  are  wound  for  either 
direct  or  alternating  current  and  for  any  voltage  up  to  250. 
The  side  handle  shown  can  be  quickly  attached  or  removed  as 
required  by  the  work  in  hand. 


"WILLBY  PORTABLE  ELECTRIC  BREAST  DRILL. 

The  drill  shown  herewith  is  made  by  the  Willey  Machine 
Co.  of  Jeffersonville,  Ind.  The  main  feature  of  the  design  Is 
the  simplicity  of  its  construction;  this  is  a  matter  which 
has  to  be  carefully  considered  in  making  a  machine  which 
win  be  durable  under  the  rough  usage  to  which  tools  of  this 


An  Electrical  Breast  Drill  of  Simple  Design. 

kind  are  often  subjected  In  service.  But  two  gears  are  used, 
both  cut  from  solid  bar  steel.  The  drill  spindle  has  two  long 
bearings,  with  removable  bushings  of  high  grade  phosphor 
bronze,  in  place  of  the  single  short  bearing  often  met  with  in 
drills  of  this  type.  Owing  to  the  low  speed  of  the  motor,  the 
wear  on  the  commutator,  bushings,  gears  and  bearings  is 
comparatively    slight.      By    simply    removing    two    nuts    the 


ROYERSFORD  COMBINED  PUNCHING  AND 
SHEARING  MACHINE. 

Royersford  Foundry  and  Machine  Co.,  Royersford,  Pa.,  has 
recently  gone  into  a  heavier  line  of  punching  and  shearing  ma- 
chines than  it  has  built  for  some  years  past.  Having  found  a 
constant  call  for  heavier  work,  the  builders  have  designed  the 
No.  3  punch  and  shear  shown  herewith,  which  is  made  with 


An  Inverted  Milling  Machine  for  Die  Work.  ^ 

ing  of  the  heavy  universal  carriage.  The  construction  of  the 
spindle  is  such  as  to  hold  the  cutter  very  rigidly,  at  the  same 
time  allowing  it  to  be  easily  removed  or  replaced  by  the 
operation  of  the  hand-wheel  located  at  the  base  of  the  spindle, 
and  partially  seen  in  the  engraving.  In  removing  the  cutter, 
the  turning  of  the  hand-wheel  releases  it  and  at  the  same 
time  forces  the  collet  outward,  acting  as  a  positive  ejector. 
The  spindle  is  provided  with  an  efficient  oiling  system,  insur- 
ing perfect  lubrication  to  all  the  bearings.  Four  collets  (%, 
%,  %,  and  %  inch  diameter)  are  furnished  with  the  machine. 


Combined  Punch  and  Shear  for  General  Work. 

either  26-  or  32-inch  throats  on  both  sides,  with  the  added 
provision  of  a  4-inch  extension  on  the  punch  side,  which  gives 
a  depth  of  30  or  36  inches  at  this  point. 

These  machines  are  suitable  for  general  structural  work, 
railroad  shop,  machine  shop  and  boiler  works  purposes.  They 
are  of  compact  design  and  of  simple  construction,  requiring 
very  little  floor  space.  Each  side  is  independent  of  each 
other,  but  both  sides  can  be  operated  together.  The  remov- 
able lower  jaw  on  the  punch  side  makes  the  machine  very 
convenient  for  punching  I-beams  and  channels. 

The  shearing  capacity  of  the  tool  is  for  work  up  to  10 
Inches  wide  by  1  inch  thick  on  flat  stock,  and  2  inches  diam- 
eter for  round  stock.  The  capacity  of  the  punch  is  for  holes 
up  to  1%  inch  in  diameter  in  1-inch  plate.  The  machine  with 
a  26-inch  throat  weighs  18,000  pounds,  and  with  the  32-meh 
throat  21.500  pounds. 


UNIVERSAL  HACK-SA'W  FRAME. 

The  adjustable  hack-saw  frame  built  by  the  West  Haven 
Mfg.  Co.  of  West  Haven.  Conn.,  has  recently  been  improved, 
resulting  in  the  design  shown  in  the  accompanying  lllustra- 
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tlon.     This  I'oi-m  the  builders  call  their  "litOS  iiiilversnl  hack- 
saw frnnii'." 

This  frame  has  been  designed  to  meet  the  demands  for 
increased  len^ith  and  lightness.  It  is  made  of  a  higli 
quality  of  cnicible  steel  3/4  x  3/16  inch  In  section,  highly 
nlcUled  and  polished.  The  small  parts  are  case-hardened. 
The  special  feature  of  the  design  is  the  provision  for  adjust- 
ing the  length  of  the  frame  for  different  sizes  of  blades.  An 
Improvement  in  this  new  model  is  the  accurate  graduations 
provided  for  setting  the  frame  for  these  adjustments.  The 
spaces  are  all  marked  for  different  lengths  so  that  the  proper 


Adjustable  Graduated  Hack-saw  Frame 

position  may  be  obtained  at  once.  Another  special  feature 
la  the  fact  that  the  blade  is  held  in  place  by  a  knurled  nut, 
80  that  it  is  impossible  for  it  to  fall  off  the  pins  when  the 
strain  is  relieved  for  the  purposes  of  adjustment.  The  blade 
is  arranged  to  cut  in  four  different  positions  without  remov- 
ing it  from  the  frame. 

The  distance  from  the  bottom  of  the  frame  to  the  cutting 
edge  of  the  saw  is  3V6  inches.  The  handle  is  1%  inch  in 
diameter,  and  4V4  inches  long.    The  list  price  is  ?1.00. 


CUTLER-HAMMER  MACHINE  tOOL 
CONTROLLER. 
We  show  herewith,  in  Figs.  1  and  2,  a  drum  type  machine 
tool  controller  which  has  recently  been  brought  out  by  the 
Cutler-Hammer  Mfg.  Co.,  Milwaukee,  Wis.  The  most  noticeable 
feature  of  this  controller  is  the  fact  that  it  is  mounted  in  the 
same  case  with  both  the  armature  and  field  resistances,  mak- 
ing  unnecessary   any   special   provisions   for  these   pieces    of 


Flgr.  1.     Front  View  showing 
Armature  Resistance. 


Fig.  2.    Rear  View  showing  Field 
Resistance. 


apparatus,  with  the  complicated  connections  which  would 
otherwise  be  required,  and  which  would  have  to  be  made  after 
the  apparatus  is  installed. 

Fig.  1  Is  a  front  view  of  this  new  type  of  controller,  and 
shows  the  removable  resistance  units  mounted  in  the  lower 
half  of  the  frame  with  insulated  wires  running  from  each 
unit  to  metal  contact  fingers  in  the  upper  part  of  the  de- 
vice. These  units  constitute  the  armature  resistance,  and 
are  employed  for  starting  duty  only.  Fig.  2  is  a  rear  view 
of  the  same  controller,  and  shows  another  type  of  resistance 
unit,  also  removable,  mounted  in  the  back.  The  four  units 
shown  herewith  constitute  the  field  regulating  resistance. 
They  are  each  divided  into  five  steps,  giving  twenty  contact 


points  In  all.  providing  a  range  of  variation  In  speed  of  from 
2  to  1  to  3  to  1. 

These  controllers  are  made  for  both  reversible  and  non- 
reversible motors,  ranging  from  1  to  7Vi  horsepower,  and 
are  designed  for  use  on  either  110  or  220  volt  direct  current 
circuits. 


Garvin  Maciiinf,  Co.,  Spring  and  Varlck  Streets,  New  York, 
Milling  machine  with  extra  long  feed,  designed  for  work 
requiring  long  cuts;  in  other  particulars  similar  to  the  No.  15 
plain  milling  machine  built  by  the  same  firm. 


Henrv  Koch  &  Son,  Nyack,  N.  Y.  Test  indicator  suitable 
for  general  use  in  centering  work  in  the  chuck,  lining  parts 
in  erecting  machinery,  testing  workmanship,  and  other  simi- 
lar operations. 


Williamson  Vise  Co.,  Bradford,  Pa.  Tilting  drill  press  table 
for  use  in  connection  with  any  standard  form  of  drill  press. 
The  square  platen  of  this  vise  can  be  tilted  at  any  angle  from 
the  vertical  to  the  horizontal  to  permit  the  drilling  of  holes 
at  any  angle  required. 


H.  A.  Stockeb  Machinery  Co.,  Chicago,  111.  The  Rearwin 
emery  wheel  dresser  having  wheels  with  cutting  blades  ar- 
ranged in  spiral  form  so  that  they  over-lap  each  other  and 
make  a  continuous  cut  on  the  wheel.  The  teeth  are  said  to 
be  self-sharpening. 


H.  O.  CosTELLO,  87  Oakland  Avenue,  Providence,  R.  I.  Quick 
adjusting  micrometer  in  which,  by  means  of  a  ratchet  ar- 
rangement, the  barrel  is  adjusted  rapidly  for  position  without 
requiring  the  thread  to  be  screwed  the  whole  length  of  the 
adjustment. 


American  Gas  Furnace  Co.,  24  John  Street,  New  York. 
Heating  machine  intended  especially  for  tempering  and  col- 
oring steel  parts.  It  is  made  in  the  form  of  a  tumbling  bar- 
rel, uniformly  heated,  and  provided  with  gas  and  air  valves 
and  a  thermometer  so  that  the  temperature  can  be  controlled 
accurately. 


Wn.LiAM  P.  Stein  &  Co.,  Rochester,  N.  Y.  Surface  grinding 
machine  of  the  type  in  which  the  work  to  be  ground  is  moved 
by  hand  over  a  flat  table  beneath  the  wheel;  it  is  especially 
adapted  to  the  sharpening  of  dies.  The  table  is  provided 
with  grooves  for  catching  loose  emery. 


New  Departure  Mfg.  Co.,  Bristol,  Conn.  New  Departure 
"Two-in-One"  annular  ball  bearing.  This  bearing  gets  its 
name  from  the  fact  that  it  is  designed  to  sustain  both  radial 
and  thrust  loads.  In  the  compact  type  of  double  bearing,  the 
balls  are  spaced  by  a  sheet  metal  separator  which  preserves 
the  relative  position  on  all  the  balls  in  both  races. 


Baird  Machine  Co.,  Oakville,  Conn.  A  tilted  revolving  bar- 
rel for  drying  small  parts  of  wire  or  sheet  metal  in  hot  saw- 
dust after  being  subjected  to  a  wet  tumbling  or  plating  pro- 
cess. This  barrel  has  double  walls  and  is  steam  heated,  the 
operation  of  emptying  it  being  accomplished  in  the  same  way 
as  with  the  builders'  tilting  tumbling  barrel. 


HiGLEY  Machine  Co.,  91  Liberty  St.,  New  York  City.  Revolv- 
ing table  type  cold-saw,  which  may  be  set  at  any  angle  for 
cutting  structural  shapes,  etc.  It  is  provided  with  a  friction 
feed  which  is  so  regulated  as  to  automatically  proportion  the 
power  of  the  cut  to  the  resistance  offered,  thus  saving  the 
saw  from  being  injured  by  a  forced  feed. 


RocKFOED  Tool  Co.,  Rockford,  111.  Twentieth  century  bal- 
ance tester  for  balancing  pulleys,  armatures  and  other  rotat- 
ing parts,  in  place  of  using  parallel  straight  edges.  The  shaft 
is  supported  by  four  knife  edge  disks  of  large  diameter,  ro- 
tating on  ball  bearing  pivots.  The  frames  are  adjustable  to 
suit  work   of   different   lengths. 


John  B.   Morris  Foundry  Co..   933  Harriet   St.,   Cincinnati. 
Ohio.     The   Schellenbach  lathe  which  we  have  previously  11- 
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lustrated  In  the  complete  geared  head  type  in  our  June,  1908, 
iBsiio,  but  with  the  cone  head  and  plain  change  gear  mechan- 
ism substituted  for  the  original  geared  changes.  Otherwise, 
it  has  the  same  special  features  of  taper  attachment,  Improved 
carriage  construction,  etc. 

iMassey  Vise  Co.,  17C17S  S.  Clinton  St.,  Chicago,  111.  Parallel 
bar  vise  In  which  the  parallel  bars  are  fast  to  the  removable 
jaw,  and  pass  through  widely  spaced  bearings  In  the  stationary 
jaws,  being  connected  by  a  yoke  at  the  rear  which  slides  on 
ways  oa  a  fixed  guide  attached  to  the  movable  jaw.  This 
gives  a  support  for  the  full  length  of  the  sliding  jaw  at  all 
times. 


Kinsler-Bennett  Co.,  Hartford,  Conn.  Two  new  types  of 
universal  joints;  one  of  these  is  a  form  of  the  regular  double 
fork  and  central  block  type,  provided,  however,  with  a  shell 
which  covers  and  protects  the  joint.  In  the  other  the  con- 
struction has  been  modified,  the  fork  of  one  member  having  a 
closed  end,  encircling  the  block,  while  the  other  member  Is  in 
itself  a  shell  which  serves  to  cover  the  mechanism. 


Morrow  Mfg  Co..  Elmira,  N.  Y.  A  ball  bearing  drill  chuck. 
The  jaws  are  forced  down  on  the  work  by  being  pressed  out- 
ward through  a  taper  sleeve.  The  thrust  of  the  tightening  is 
taken  by  a  ball  joint,  making  it  possible  to  get  a  very  strong 
grip  with  comparatively  little  twisting  action,  as  the  work 
lost  in  friction  is  minimized  by  this  construction. 


E.  W.  Bliss  Co.,  5  Adams  St.,  Brooklyn,  N.  Y.  Large  presses 
for  making  side  seams  in  cylindrical  work.  This  is  a  modifi- 
cation of  the  horn  type  of  press:  in  this  case,  however,  the 
horn  is  placed  parallel  with  the  crank-shaft  of  the  double 
frame  press,  the  work  being  inserted  through  an  opening  in 
the  side  of  the  press.  It  will  press  seams  in  work  up  to  30 
inches  in  diameter  and  40  inches  in  length. 


F.  E.  Reed  Co.,  Worcester,  Mass.  A  special  lathe  for  manual 
training  and  pattern  work,  driven  by  a  motor  mounted  in  the 
cabinet  base.  The  motor  has  a  3-step  cone  mounted  in  the 
armature  shaft  which  is  bolted  directly  to  the  spindle  cone, 
the  bed  being  of  such  form  as  to  make  this  possible.  These 
lathes  are  furnished  with  a  complete  outfit  of  accessories 
necessary  for  manual  training  and  pattern  work. 


Messbs.  Edward  Brown  &  Sox,  311  Walnut  Street,  Philadel- 
phia, Pa.  A  portable  pyrometer  of  the  type  in  which  a  thermo- 
couple is  applied  at  the  point  where  the  temperature  is  to  be 
measured,  and  the  leads  are  connected  with  a  sensitive  volt 
meter  to  indicate  the  temperatures.  For  low  temperatures  a 
couple  of  heavy  nickel  allow  or  tungsten  is  used.  This  has  a 
fusing  point  of  2,700  degrees  Fahr.  At  higher  temperatures 
a  platinum-rhodium   couple  is  used. 


Abmstroxg-Bldm  Mfg.  Co.,  113  N.  Francisco  Ave.,  Chicago, 
111.  Marvel  draw-cut  hack-saw.  Its  characteristic  features 
are  the  use  of  the  draw-cut  principle,  and  the  provision  of  a 
spring  tension  appliance  to  bring  pressure  on  the  blade  dur- 
ing its  cutting  stroke,  which  is  relieved  on  the  return.  An 
automatic  trip  is  provided  for  stopping  the  mechanism  when 
the  cut  is  finished.  The  machine  has  a  strongly  built  frame 
and  has  a  capacity  for  cutting  stock  up  to  4  inches  by  4  inches. 


C.  S.  Bonnet,  Irvington,  N.  J.  Automatic  reversible  taper 
for  use  in  tapping  small  holes  up  to  5/16  or  3/8  inch.  The 
device  is  used  in  connection  with  a  drill  press  or  lathe,  and 
is  operated  in  the  same  way  as  a  friction-driven  reversing 
tapping  machine.  The  main  spindle  runs  constantly  in  one 
direction,  the  reverse  being  provided  for  in  gearing  within  the 
attachment  itself.  The  stopping  and  reversing  of  the  tap  are 
automatically  effected  at  any  desired  depth  by  the  setting  of 
the  stop  provided. 


Western  Tool  &  Mfg.  Co.,  Springfield,  Ohio.  Champion 
combination  tool  holder.  This  holder  is  provided  with  blades 
and  attachment  which  allow  it  to  be  used  as  a  straight  turn- 
ing tool,  side  turning  tool,  boring  tool,  key-seating  tool  and  in 


other  ccmbinations.  The  shank  is  a  steel  drop  forging,  case- 
hardened,  as  are  the  various  other  parts  of  the  device.  It  is 
furnished  complete  for  all  the  combinations  of  which  it  is 
capable,  or  with  a  selection  of  parts  to  make  up  any  possible 
combinations  desired. 


Oesieblein  Machine  Co.,  Cincinnati,  Ohio.  Vertical  milling 
attachment  designed  for  use  with  the  builder's  No.  30  uni- 
versal or  No,  34  plain  milling  machines.  It  is  designed  to 
take  as  heavy  a  cut  on  the  vertical  spindle  as  can  be  taken 
on  the  main  spindle,  without  chattering  or  other  signs  of 
'distress.  The  attachment,  which  is  adjustable  to  any  angular 
position  about  the  a.xis  of  the  spindle  of  the  machine,  is 
strongly  attached  to  the  frame,  being  clamped  both  to  the 
face  of  the  column  and  to  the  overhanging  arm. 


Olney  Machine  Works.  Philadelphia,  Pa.  An  automatic  cut- 
ter grinder  for  the  grinding  of  either  straight  or  spiral  toothed 
end  mills,  cutters,  etc.  The  machine  incorporates  provisions 
for  automatically  reciprocating  the  table  and  the  work  mount- 
ed on  it,  and  for  indexing  the  latter.  The  spiral  attachment 
is  very  simple  and  easily  adjusted,  being  made  somewhat  on 
the  plan  of  the  taper  attachment  for  the  lathe.  The  emery 
wheel  may  be  set  at  any  angle  to  suit  the  requirements  of 
the  tooth  being  ground. 


John  Steptoe  Shapek  Co.,  Cincinnati,  Ohio.  A  motor-driven 
shaper  of  very  compact  arrangement,  in  which  the  working 
parts  do  not  e.xtend  out  beyond  the  space  occupied  by  the  ordi- 
nary cone-driven  shaper.  The  machine  was  originally  de- 
signed for  use  on  a  United  States  revenue  cutter.  A  variable 
speed  General  Electric  motor  is  used  which  is  connected  with 
the  crank-shaft  by  a  gearing  which  gives  two  changes,  the 
range  of  strokes  per  minute  being  thus  obtained  partly  by 
mechanical  and  partly  by  electrical  means. 


Potter  &  Johnston,  Pawtucket,  R.  I.  Line  of  screw  shav- 
ing and  turning  machines  made  in  three  sizes,  the  largest 
of  which  takes  3  inches  in  diameter  through  the  spindle 
quill.  The  collet  is  operated  by  a  pilot  wheel,  making  it 
possible  for  the  operator  to  perform  all  the  movements  neces- 
sary without  leaving  his  position,  even  on  a  machine  as  large 
as  this.  The  carriage  carries  a  cross  slide  on  which  are 
mounted  two  tool  slides.  Both  cross  slides  and  tool  slides 
are  operated  by  levers,  and  all  the  movements  provided  with 
stops.  The  carriage  is  adjustable  on  the  bed  by  means  of  a 
hand-wheel  and  screw  to  suit  work  of  different  lengths. 


RocKFOHD  Drilling  Machine  Co.,  Rockford,  111.  Portable  en- 
gine lathe  mounted  on  trucks  and  especially  designed  for 
fitting  and  erecting,  or  for  any  operation  where  it  is  most 
convenient  to  take  the  lathe  to  the  work.  A  counter-shaft  and 
electric  motor  are  mounted  beneath  the  bed  of  the  lathe.  A 
two-speed  change  is  provided  in  the  head-stock,  giving  a  slow 
speed  for  turning  and  a  higher  one  for  filing  and  polishing. 
This  in  combination  with  the  five-step  cone  pulley  in  the 
counter-shaft  gives  ten  speeds.  A  turret  tool  post  is  provided 
on  the  carriage  so  that  any  one  of  four  tools  is  instantly 
available  for  use. 


BuLLAKD  Machine  Tool  Co.,  Bridgeport,  Conn.  Boring  and 
reaming  bar  for  finishing  cored  holes  and  special  grinder  for 
keeping  the  cutters  in  condition.  This  boring  bar  has  two 
openings  at  right  angles  to  each  other,  one  of  square  stock 
for  the  single  pointed  cutters,  and  the  other  for  the  floating 
double-ended  boring  blades.  As  shown  used,  the  first  cutter 
is  a  chamfering  tool  which  cuts  the  scale  away  to  permit  the 
following  tools  to  cut  true  and  even  without  being  thrown  out 
and  dulled  by  the  rough  scale.  Roughing  and  truing  blades 
follow  in  succession,  and  then  a  sizing  cutter  of  the  double- 
ended  type  which  floats  in  a  slot  in  the  bar  is  used  for  bring- 
ing the  hole  almost  to  the  size  of  the  finishing  cutter,  which 
acts  as  a  reamer.  This  finishing  cutter  is  provided  with  a 
slot  and  a  taper  hole  by  means  of  which  its  size  may  be  ad- 
justed as  it  wears.  The  grinding  machine  provides  for  grind- 
ing cutting  edges  of  the  proper  angles  for  all  of  these  cutters. 


November,  1908. 


.MACHINERY. 


235 


ANNUAL    CONVENTION    OP   THE    NATIONAL 
MACHINE  TOOL  BUILDERS'  ASSOCIATION. 

The  seventh  annual  convention  of  the  National  Machine 
Tool  Builders'  ABsociation  was  held  at  the  Hotel  Imperial, 
New  York,  October  20  and  21.  The  association  now  has 
ninety-five  members,  four  new  concerns  having  been  admitted 
since  the  June  meeting.  These  are:  C.  H.  Allen  &  Co.,  Barre, 
Mass.;  Powell  Planer  Co.,  Worcester.  Mass.;  Barnes  Drill  Co., 
Rockford,  III.;  and  W.  E.  Gang  Co.,  Cincinnati,  Ohio. 

The  matters  of  general  Interest  to  people  outside  the  asso- 
ciation, brought  before  the  meeting  were  the  papers:  "A 
Review  of  the  Department  of  Commerce  and  Labor's  Report 
on  the  Conditions  of  the  Machine  Tool  Industry  in  Conti- 
nental Europe."  by  Captain  G.  L.  Garden;  "Different  Plans 
of  Paying  Employes  with  the  Advantages  and  Disadvantages 
of  Each  Plan  to  Employer  and  Employe,"  by  Mr.  Harrington 
Emerson;  and  "The  Commercial  Side  of  the  Machine  Tool 
Industry  In  Europe  and  a  Review  of  European  Conditions," 
by   Mr.  J.  W.  Carrel. 

Captain  Garden  made  a  tour  of  European  manufacturing 
plants  during  the  past  year,  acting  as  special  United  States 
agent  to  Investigate  the  conditions  as  regards  foreign  market 


practically  all  fore-sighted  manufacturerB  had  already  seen, 
that  Is,  European  builders  would  eventually  reorganize  and 
equip  their  shops  along  American  lines.  So  well  baa  our 
example  been  Imitated  in  certain  cases  that  American  com- 
petition already  is  almost  hopeless  when  our  high  tariff,  high 
wages,  and  ocean  freights  are  considered. 

All  the  olTlcers  were  reelected,  being  as  follows:  President, 
Fred  L.  Eberhardt,  Gould  &  Eberhardt,  Newark,  N.  J.;  first 
vice-president,  C.  A.  Johnson,  Glsholt  Machine  Co.,  Madison, 
Wis.;  second  vice-president,  E.  P.  Bullard,  Jr.,  Dullard  Ma- 
chine Tool  Co.,  Bridgeport,  Conn.;  secretary,  P.  E.  MontanuB, 
Springfield  Machine  Tool  Co.,  Springfield,  Ohio;  treasurer, 
W.  P.  Davis,  W.  P.  Davis  Machine  Co.,  Rochester,  N.  Y. 

•     «     • 
A  NOTABLE  CRANK-SHAFT  JOB. 

The  illustration  shows  a  six-throw  crank-shaft,  forged  and 
finished  complete  at  the  Chester  Works  of  A.  P.  Witteman  & 
Co.,  Philadelphia,  Pa.  It  was  made  for  the  Chadwick  Engi- 
neering Works,  and  was  installed  by  this  concern  in  the  rac- 
ing launch  built  for  Mr.  Herbert  Austin,  of  Boston,  Mass. 

The  forging  was  made  from  a  10-inch  square  chrome-nickel 
steel  billet,  the  stock  being  thoroughly  hammered  and  refined 


Six-throw  Chrome-nickel  Crank-ahaft  forged  ^plth  Bearing:  between  each  Pair  of  Crank-webs. 


for  American  machine  tools.  His  paper  was  a  general  review 
of  the  situation  and  briefly  summarized  the  articles  published 
in  the  Daily  Consular  Reports,  issued  by  the  Department  of 
Commerce  and  Labor,  Bureau  of  Manufacturers,  Washington, 
D.  C.  These  reports  will  be  prepared  in  monograph  form 
later  for  general  distribution.  Captain  Garden  spoke  of  the 
strong  competition  rapidly  developing  in  Germany,  and  em- 
phasized that  in  his  opinion  Germany  w-ould  be  America's  chief 
competitor  in  the  manufacture  of  machinery'  and  machine 
tools  in  the  future.  From  being  an  importer  of  machine  tools 
In  large  quantities,  Germany  has  rapidly  risen  to  the  position 
where  in  1907  it  exported  over  52,000  machine  tools  to  twenty- 
three  countries,  reaching  practically  every  country  on  the 
globe.  He  spoke  enthusiastically  of  the  great  educational 
effect  of  the  military  training  imparted  in  the  German  army 
service,  and  the  resultant  effect  on  industrial  conditions.  He 
earnestly  advised  the  members  of  the  association  to  take 
action  with  the  view  of  providing  for  further  stimulation  of 
our  foreign  trade  in  machinery  in  every  legitimate  manner, 
and  suggested  that  the  policy  of  exporting  men  with  the 
machines  was  one  that  should  be  followed  more  than  it  has 
been  in  the  past.  At  the  conclusion  of  this  paper  Mr.  Doan, 
of  the  American  Tool  Works  Co.,  Cincinnati,  Ohio,  made  a 
motion  to  have  a  committee  of  twelve  machine  tool  builders 
appointed  to  visit  Washington  and  confer  with  department 
officials  on  the  matter.     This  motion  was  carried. 

Mr.  Emerson's  paper  was  the  subject  of  warm  discussion, 
there  being  the  usual  differences  of  opinion  among  special- 
ists who  have  studied  the  production  problem  and  reward  for 
labor  from  the  side  of  the  manufacturers,  devising  ways  and 
means  by  which  workmen  can  be  induced  to  produce  more 
for  a  living  wage.  The  sentiment  was  that  the  great  difficulty 
confronting  any  scheme  for  fixing  wages  is  the  practical 
impossibility  of  determining  what  is  a  maximum  day's  pro- 
duction. The  changes  and  improvements  constantly  develop- 
ing in  machine  shop  practice  and  machine  tools  makes  a 
constantly  changing  state  as  regards  labor  and  labor  reward. 
For  example,  the  introduction  of  high-speed  steels  in  many 
cases  reduced  the  time  required  for  certain  work  to  half  or 
even  a  quarter  the  time  required  for  the  same  operations 
using  carbon  steel. 

Mr.  Carrel's  paper  was  also  a  review  of  European  conditions 
as  seen  by  him  on  a  tour  of  investigation  in  machine  tool 
shops.  The  consensus  of  these  reports,  and  of  those  furnished 
by  Mr.  Oskar  Kylin  in  M.vchixery,  seems  to  be  that  which 


and  then  annealed  for  machining.  The  parts  between  the 
throws  were  then  cut  out  and  the  forging  twisted  between 
each  pair  of  crank  webs,  after  which  it  was  again  annealed 
to  relieve  all  the  strains  incident  to  the  twisting  operation. 
The  shaft  was  then  rough  machined  throughout  and  oil 
treated,  following  which  it  was  finished  and  ground,  all  bear- 
ing surfaces  being  ground  to  limits  of  0.0010  inch;  that  Is, 
0.005  inch  above  or  below  the  given  dimensions.  The  over-all 
dimension  of  the  crank-shaft  is  71%  inches.  The  crank-pins 
are  2%  inches  diameter,  4%  inches  long,  and  the  shaft  bear- 
ings between  the  cranks  are  2%  inches  diameter  and  4  Inches 
long.  The  size  of  the  crank  webs  is  6^4  X  2%  X  IVi  inch. 
The  longitudinal  holes  through  the  crank-pins  and  bearings 
are  1%  inch  diameter. 

The  crank-shaft  was  made  for  a  six-cylinder  engine,  the 
cylinders  being  8  Inches  stroke  by  7  inches  diameter,  and 
developing  150  horse-power  at  850  revolutions  per  minute. 
The  weight  of  the  engine  complete  with  all  attachments  is 
only  1,400  pounds.  Anyone  familiar  with  the  manufacture 
of  multiple  throw  crank-shafts  can  readily  see  from  the 
illustration  that  the  design  is  something  quite  different  from 
the  usual  form  of  six-throw  crank-shafts.  It  will  be  noticed 
that  instead  of  combining  the  two  crank-pin  bearings  in  the 
one  throw,  each  crank-pin  bearing  has  a  separate  pair  of 
crank  webs.  This,  of  course,  increases  the  difficulty  of  manu- 
facture. It  will  be  noticed  that  the  space  between  the 
cheeks  in  the  case  of  the  two  end  throws  is  very  narrow, 
being  only  %  inch.  A  twist  had  to  be  accomplished  within 
this  narrow  space.  It  is  evident  from  this  fact  that  the 
material  is  of  great  toughness  and  strength. 

The  boat  for  which  the  crank-shaft  was  built  is  37  feet 
long  over-all  with  a  beam  of  -J  feet  6  inches.  Tlie  reversing 
gear  propeller  shaft  was  also  built  for  the  Chadwick  Engi- 
neering Works  by  the  Chester  Works  of  A.  P.  Witteman  & 
Co.,  and  particular  attention  is  called  to  the  fact  that  the 
total  weight  of  the  reversing  gear  and  shaft  was  only  222 
pounds.  A  test  piece  taken  from  the  shaft  showed  the  follow- 
ing physical  properties  due  to  the  heat  treatment: 

Tensile  strength,  143.500  pounds  per  square  inch; 

Elastic  limit,  110,000  pounds   per  square  inch; 

Elongation,  18  per  cent  In  two  inches. 
*    *    « 

A  lot  of  people  think  that  they  are  climbing  the  ladder  of 
success  when  they  catch  hold  of  the  other  fellow's  coat  tails. — 
The  Silent  Partner. 
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MACHINERY'S  SIXTH  ANNUAL  OUTING. 

On  October  22,  following  the  convention  of  tlie  National 
Machine  Tool  Builders'  Association,  Maciiineky  gave  its  an- 
nual outing  to  five  hundred  machine  tool  builders,  mechanical 
engineers,  machinery  dealers  and  others  interested  in  the 
machine  tool  business  and  kindred  lines. 

The  outing  this  j'ear  differed  materially  from  preceding 
ones,  the  chief  feature  being  athletic  sports,  and  the  con- 
testants, members  of  the  trade;  In  the  games  requiring  team 
play  the  East  was  pitted  against  the  West.  The  steamer 
Sagamore  took  the  party  to  Point  View  Island,  on  the  Sound, 
which  had  been  hired  for  the  day,  and  on  which  was  a  large 
pavilion  and  athletic  field  well  suited  for  the  sports.  Music 
was  furnished  by  the  Eighth  Regiment  Band,  and  luncheon 
was  served  in  the  pavilion,  which  had  been  appropriately 
decorated   for  the  occasion. 

The  sports  which  followed  the  luncheon  comprised  a  potato 
race,  a  baseball  game  between  the  East  and  West,  a  sack 
race,  a  three-legged  race,  and  a  push-ball  game,  the  contesting 
teams  being  chosen  from  Eastern  and  Western  territory. 

There  were  fourteen  entries  in  the  potato  race,  as  follows: 
Charles  H.  Besly,  F.  C.  Billings,  P.  B.  Doe,  W.  S.  Gorton, 
R.  B.  Jacobs,  E.  A.  Johnson,  T.  G.  Meachem,  C.  H.  Peirson, 
L.  D.  Rockwell,  E.  C.  Smith,  A.  K.  Spencer,  Charles  A.  Stre- 
linger,  W.  W.  Totman  and  E.  H.  Waring.  Referee,  Charles 
F.  Chase.  After  an  exciting  and  laughable  contest  Mr.  Peir- 
son was  declared  the  winner  of  the  prize,  which  was  a  sterling 
silver  berry  spoon. 

The  ball  game,  which  was  confined  to  one  hour  and  won 
by  the  Western  team,  was  remarkably  good  considering  that 
none  of  the  players  had  any  previous  practice  together,  the 
score  being  8  to  7.  Tlie  captains  were  C.  A.  Johnson  of  the 
Gisholt  Machine  Co.,  Madison,  Wis.,  for  the  West,  and  D.  B. 
BuUard  of  the  Bullard  Machine  Tool  Co.,  Bridgeport,  Conn., 
for  the  East,  and  the  players  were  as  follows: 

EAST,  WEST. 

D.  B.  Bullard    Pitcher W.  L.  Schellenbach 

F.  E.  Bocorselski Catcher    David  Hunt,  Jr. 

P.  B.  Gale   1st  base R.T.Lane 

W.  H.  Taylor 2nd  base R.  K.  LeBlond 

P.  M.  Brotherhood    3rd  base A.  M.  Watcher 

A.  R.  Stedfast    Shortstop C.A.Johnson 

H.  C.  Warren    Right  field Ruf us  King 

D.  M.  Wright   Left  field H.  W.  Kreuzburg 

TJ.  Eberhardt    Center  field G.  H.  Feltes 

Frank  L.Cogill    Umpire Winthrop  Ingersoll 

The  prizes  were  emblems  similar  to  those  worn  on  watch 
fobs,  but  attached  to  ribbons  in  the  form  of  a  badge  marked 
with  the  position  played  by  each  of  the  winning  team. 

There  were  twelve  entries  to  the  sack  race,  as  follows: 
C.  L.  Goodrich.  A.  W.  Graham,  D.  Halstead,  C.  E.  Holgate, 
R.  B.  Jacobs,  J.  Judd,  D.  R.  Mcintosh,  C.  A.  Mackintosh.  S. 
Robertson,  C.  T.  Schmitt,  E.  Von  Campe  and  N.  G.  Williams. 
Mr.  Goodrich  was  the  winner  of  the  prize,  which  was  a  dec- 
orated stein. 

Fourteen  entered  the  three-legged  race,  as  follows:  W.  C. 
Buell  and  A.  W.  Graham;  A.  E.  Carpenter  and  A.  T.  Doud; 

E.  Von  Campe  and  C.  E.  Chappie;  C.  E.  Watrous  and  H.  A. 
Pratt;  C.  T.  Schmitt  and  C.  L.  Goodrich;  W.  H.  Miller  and 
R.  B.  Jacobs;  J.  Judd  and  J.  B.  Anderson.  Messrs.  Carpenter 
and  Doud  won  the  prizes — twin  flower  vases  of  green  glass 
decorated  with  gold. 

The  game  of  push-ball  is  played  by  eleven  men  on  each 
side,  on  a  rectangular  field  50  yards  wide  and  120  yards  long, 
with  goal  pests  at  the  ends,  20  feet  apart.  The  ball  used  in 
the  game  is  6  feet  in  diameter,  the  object  being  to  push  the 
ball  over  the  bar  between  the  goal  posts,  and  the  rules  are 
much  the  same  as  in  foot  ball.  The  push-ball  game  proved 
to  be  the  most  popular  game  of  the  day,  and  after  a  hard- 
fought  battle,  in  which  every  inch  of  ground  was  contested 
and  neither  side  was  able  to  make  a  goal,  the  East  won  out 
by  a  few  feet.  The  game  was  limited  to  two  ten-minute 
periods,  with  a  resting  interval  of  five  minutes  between. 
Someone  remarked  that  if  all  the  people  on  the  ground 
pushed  as  hard  for  business,  there  would  soon  be  a  boom 
in    the   machinery   trade. 

We  were  unfortunately  unable  to  obtain  a  complete  list  of 
the  Western  team,  as  some  changes  were  made  just  prior  to 


the  game,  and  after   it  everybody 
accurate  list  will  be  given  with  the 
we  are  now  having  reproduced. 

EASTEBN    ELEVE.N. 

J.  W.  Bray, 

D.  B.  Bullafd, 

E.  Cramer, 
Robert  L.  Crane, 
James  Coulter. 
Oscar  M.  Flather, 
L.  P.  Goodspeed, 
R.  B.  Jacobs, 

C.  H.  Kingsbury, 
Marshall  Prentiss, 
Geo.  J.  Thompson. 

Referee:    Robert  B 

The  push-ball  prizes  were  similar 
one  for  each   player — the   ribbons 
and  the  inscriptions  appropriate. 


left   for  the  steamer.     An 
views  of  the  games  which 


WESTEBN    ELEVEN. 

C.  H.  Besly, 
Booth, 

W.  A.  Greaves, 
Oliver  Henn.     • 

D.  Hunt,  Jr., 
Winthrop  Ingersoll, 
G.  E.  Merryweather, 
C.  A.  Strellnger. 


Luchars. 
to  those  for  the  baseball — 
being  of  a  different  color 


The  Pusb-baU  Game — "Up  In  the  Air.'" 

The  1908  outing  was  generally  considered  to  be  the  most 
successful  of  all  those  given  by  Machinery.  In  spite  of  the 
late  date  the  weather  was  perfect,  and  all  the  events  went 
off  without  a  hitch.  At  the  first  outing,  which  was  given 
six  years  ago,  only  twenty  guests  were  present;  while  for 
1908  nearly  seven  hundred  acceptances  and  requests  for  invi- 
tations were  received,  although  accommodations  were  pro- 
vided for  only  five  hundred,  as  a  larger  number  would  have 
caused   overcrowding  and   discomfort  to  those  who  attended. 


A  paper  presented  by  Mr.  Thomas  D.  West,  Sharpsvllle, 
Pa.,  before  the  American  Foundrymen's  Association  was  an 
appeal  for  the  prevention  of  accidents  in  the  foundry.  While 
brief,  the  paper  contained  some  valuable  suggestions,  which, 
if  followed,  would  go  a  long  way  toward  preventing  the  dis- 
tressing accidents  that  are  of  frequent  occurrence  in  foun- 
dries. He  mentions  indolence,  smoking,  drink,  forwardness, 
stupidity,  rashness,  deliberate  carelessness,  independence  of 
orders,  callousness  regarding  the  safety  of  others,  and  per- 
haps deliberate  trickery  or  spite  as  causes,  mostly  on  the 
part  of  operatives.  Next  in  order  are  mismanagement,  dis- 
order, tyranny,  particularly  in  the  overseers,  and  absence  of 
safety  devices  and  intelligent  control  of  the  works  on  the 
part  of  the  management.  A  point  that  prevents  men  in 
charge  from  exercising  all  possible  precautions  for  safety,  is 
the  lack  of  credit  they  get  for  taking  precautions  from  those 
higher  up.  It  is  desirable  that  foremen  and  sub-foremen 
should  be  encouraged  to  see  that  nothing  but  a  good  bolt,  or 
sound  and  annealed  chain  is  used  for  handling  flasks  and 
ladles;  that  the  temper  of  sand  is  watched,  and  the  ramming, 
venting,  coring,  clamping  and  other  operations  incident  to  the 
foundry  are  carefully  attended  to;  to  notice  that  the  ladles 
are  dry,  and  that  no  one  sticks  wet  rods  into  the  metai  or 
spills  water  over  the  gangways  and  around  the  cupola.  These 
matters  may  appear  small  and  trivial,  but  they  are  important 
factors  in  causing   foundry  accidents. 
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COOPERATIVE  IDEA  OP  JOHN  DALY, 
TRIMMER  BOSS. 

Only  one  remains  of  the  Ave  coal  dump  piers  of  the  Dela- 
ware, Lackawanna  and  Western  Railroad,  which  reared  their 
high  and  grimy  fronts  over  the  North  River  on  the  Hoholien 
side  in  the  days  when  John  Daly,  llie  trinimiT  boss,  used  to 
ride  down  from  the  heights  to  ills  work  in  his  carriage  every 
morning.  Less  coal  is  brought  by  the  road  now  to  this  port, 
and  machines  like  the  floating  grain  elevators  lift  it  from  the 
cars  on  flat  piers. 

One  alone  of  the  six  black  skeleton  structures  survives — 
one  was  built  since  the  time  of  John  T)aly — and  only  there 
can  a  few  old  timers  be  found  who  remember  the  story  of  this 
man,  a  story  full  of  suggestion  to  students  of  remedies  for  the 
woes  of  the  workingman. 

Away  back  in  the  '70s  John  Daly  used  to  leave  his  little 
apartment  in  an  old  fashioned  Hoboken  tenement  house,  din- 
ner can  in  hand,  at  a  quarter  of  7  every  morning  except  Sun- 
day, and  hurry  to  the  coal  docks.  Then  when  the  whistle 
blew  he  would  crawl  on  his  back,  shovel  in  hand,  from  the 
batch  of  a  coal  barge,  well  back  under  the  deck,  and  begin 
to  push  and  pile  up  the  coal  beyond  his  head  until  it 
touched  the  deck.  So,  laboring  hard  in  a  strained  position, 
he  and  some  ninety-nine  others  worked  in  an  eighteen-inch  or 
two-foot  space  most  of  the  time,  for  that  is  the  way  the  coal 
trimmers  >vork. 

For  this  work  they  got  22  cents  an  hour  while  actually 
engaged  in  shoveling.  Their  pay  did  not  run  when  boats 
were  not  in,  but  often  they  worked  late  into  the  night,  and  at 
the  end  of  the  month  they  sometimes  had  $75  each  to  bring 
home.  And  they  brought  it  home,  for  they  were  not  tipplers 
or  drunkards.     So  it  went,  winter  and  summer,  for  years. 

John  Daly  was  a  shrewd  man — an  ambitious  man.  He  saw 
clearly  that  it  would  be  hard  to  fill  the  places  of  himself  and 
his  fellows  it  they  should  decide  to  go  on  a  strike.  He  talked 
to  the  others  about  it  when  they  were  waiting  for  boats,  until 
he  had  persuaded  them  all  to  join  him  in  a  cooperative  bid 
for  the  contract,  which  would  terminate  with  the  outgoing 
of  the  then  superintendent. 

The  new  superintendent  came  and  the  trimmer  boss  made 
his  offer  for  the  contract,  to  last  during  the  incumbency  of 
this  superintendent,  at  the  old  rate.  John  Daly  stepped  up 
and  said: 

"If  you  give  this  man  the  contract  he  will  not  be  able  to 
carry  it  out,  for  we  will  not  work  for  him  and  he  cannot  fill 
our  places.  Give  us  the  contract  jointly  and  we'll  stay  and  do 
the  work.  We  don't  need  him  at  all  to  hoss  us;  we  know  our 
business." 

The  new  superintendent  thought  the  matter  over,  and  in 
a  few  days  agreed  to  John  Daly's  proposal,  tor,  indeed,  there 
was  nothing  else  for  him  to  do.  John  Daly  was  elected  boss 
trimmer. 

Thereafter  the  pay  of  each  man  was  sometimes  as  high  as 
$140  a  month,  and  the  trimmers  are  now  princes  among  labor- 
ing men.     Then  old  Matt  Casey  died. 

The  men  held  a  meeting  to  decide  what  to  do  about  a  man 
for  his  place.  Would  it  be  right  to  admit  a  new  comer  at 
once  to  the  sharing  which  they  had  slaved  for  years  to  attain 
and  had  taken  the  risk  of  discharge  to  secure?  Surely  not, 
they  agreed. 

"Hire  him  at  22  cents  an  hour,"  they  told  John  Daly,  "and 
after  a  time,  when  we  see  fit,  we'll  put  him  on  an  equal  foot- 
ing with  ourselves." 

A  man  was  hired  at  22  cents  an  hour. 

Many  more  of  the  cooperative  trimmers  died  as  the  years 
rolled  around,  sOme  retired  because  of  old  age,  some  had 
to  retire  because  John  Daly  gave  them  heart  breaking,  im- 
possible tasks,  to  drive  them  away,  as  they  believed,  and 
seme  John  Daly  discharged  for  one  offense  or  another,  until 
of  all  the  hundred  cooperative  trimmers  not  one  was  left 
but  John  Daly,  now  sole  contractor,  and  he  had  working  for 
him  a  hundred  men  at  22  cents  an  hour. 

John  Daly  was  known  on  many  an  occasion  to  spend  only 
$0  for  the  trimming  of  a  boat  for  which  he  got  $145.  These 
were  the  days  in  which  he  used  to  come  down  from  the  heights 
to  his  work  In  his  own  carriage.  He  owned  real  estate  in 
Jersey  City  and  Hoboken.    He  was  believed  to  be  rich. 


A  new  superintendent,  a  Mr.  Varlan.'came  about  1883,  and 
a  new  contract  had  to  be  made  with  him.  History  repeated 
Itself.  The  men  deniandi  d  a  contract  as  a  cooperative  body 
and  the  utter  elimination  of  John  Daly. 

Mr.  Varlan  would  not  deal  with  them  as  a  cooperative 
body.  They  struck  then  for  25  cents  an  hour,  and  a  settle- 
ment was  made  by  which  there  should  be  no  contract,  but  all 
the  money  which  a  contract  would  bring  them  would  be  di- 
vided among  them  fairly  by  Mr.  Varlan  himself. 

Again  did  the  tenements  rejoice  In  $14.'>  as  a  month's  pay 
Instead  of  $90,  and  this  condition  lasted  all  through  the 
superlntendency  of  Mr.  Varlan.  He  was  succeeded  a  few  years 
ago  by  a  Mr.  Johnson,  who,  thinking  that  a  couple  of  honest 
contractors  would  treat  the  men  fairly,  while  relieving  his 
office  of  a  burden  of  care  that  did  not  rightly  belong  to  It, 
gave  the  contract  to  Thomas  Connelly,  who  used  to  be  welgh- 
master  In  the  old  days,  and  a  man  named  Miller,  one  of  the 
old-timers  who  worked  for  Daly.  They  are  the  bosses  there 
to-day,  employing  about  ninety  men,  the  new  machinery  mak- 
ing up  the  difference,  and  the  pay  of  the  men  is  22,  25  or  30 
cents  an  hour,  according  to  the  valuation  the  bosses  put  on 
their  work.    The  pay  averages  about  $45  every  two  weeks. 

But  what  of  John  Daly?  He  went  West,  with  plenty  of 
money  to  enjoy  himself,  and  he  died  about  ten  years  ago,  far 
from  home  and  friends,  and  they  say,  on  the  lone,  high  black 
pier,  without  a  penny  to  his  name. 

So  did  the  selfishness  inborn  in  humankind  battle  and  win 

against  the  altruism  necessary  to  the  success  of  cooperation, 

and  so  did  its  triumph  spell  the  ruin  of  the  winner  at  last. — 

New  York  Sun. 

*     *     * 

•    MISCELLANEOUS  FOREIGN  NOTES. 

Germ.-vn  Machine  Exports.— The  exports  of  machine  tools 
from  Germany  have  been  on  the  increase  during  the  first  five 
months  of  1908,  in  spite  of  the  business  depression.  The  ex- 
ports during  1908  amounted  to  19.486  metric  tons,  as  compared 
with  13,798  metric  tons  for  the  first  five  months  in  1907. 

Extensions  of  the  Krupp  Works.— Some  time  ago  it  was 
announced  that  the  Krupp  firm,  of  Essen,  Germany,  was  about 
to  establish  a  branch  in  Ronmania  in  order  to  supply  the 
army  with  ordnance,  and  it  was  expected  that  the  arsenal 
would  be  handed  over  to  the  firm  for  a  period  cf  years,  and 
also  that  the  firm  would  obtain  a  monopoly  of  governmental 
orders  for  iron  and  steel.  The  proposition,  however,  met  with 
public  disapproval,  and  has  therefore  been  dropped  for  tho 
present. 

German  Motor  Cab  Industry. — It  appears  that  at  the  present 
time  greater  attention  than  ever  is  given  in  Germany  by  the 
automobile  manufacturers  to  small  motor  cars,  many  simply 
Intended  for  a  single  passenger.  In  spite  of  the  depression  In 
the  automobile  business  there  is,  even  at  the  present  time,  a 
great  demand  for  small  and  inexpensive  cars,  and  many  Ger- 
man firms  are  confident  that  they  will  be  able  to  maintain  the 
industrial  stability  of  the  motor  trade  by  attending  more  to 
the  production  of  vehicles  for  popular  and  business  uses. 

British  Machine  Tool  Trade. — Reports  from  England  indi- 
cate that  the  machine  tool  trade  in  the  London  district  is 
comparatively  good,  considering  the  general  depression  in 
various  other  branches  of  engineering  trades.  As  an  indica- 
tion of  the  fact  that  the  depression  in  the  machine  tool  trade 
in  Great  Britain  is  not  so  acute  or  general  as  in  the  United 
States,  it  may  be  mentioned  that  the  firm  of  Henry  Pels  &  Co. 
has  enough  work  on  hand  to  keep  double  shifts  busy  for 
several  months,  and  is  contemplating  considerable  extensions. 
This  firm  is  building  heavy  tools  in  particular. 

Iron  and  Steel  Industries  in  Germany. — At  a  recent  meet- 
ing of  the  National  Association  of  German  manufacturers  of 
iron  and  steel,  it  was  stated,  according  to  report  by  Consul 
H.  J.  Dunlap,  of  Cologne,  that  the  industry  has  been  unusually 
prosperous  during  the  past  year,  and  that  the  cutput  has  been 
materially  increased,  caused,  principally  by  the  home  demand. 
The  financial  panic  in  the  United  States,  however,  had  an 
unfavorable  effect  on  all  industrial  undertakings  in  the  coun- 
try, and  caused  a  hesitancy  in  placing  orders.  However,  the 
iron  and  steel  industry  in  Germany  is  as  yet  fully  employed. 
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One  difficulty  experienced  has  been  that  of  shortage  of  rail- 
road cars,  an  experience  not  altogether  unknown  also  In  the 
United  States. 

TiiK  DEVEi.or.MEST  OF  RUSSIAN  iNDUSTniES. — The  South  RU8- 
elan  iron  and  steel  works  are  giving  a  great  deal  of  attention 
to  the  production  of  the  finer  qualities  of  iron  and  steel. 
These  works  have  not  been  in  the  habit  of  turning  out  higher 
grades  of  tool  steel,  but  of  late  they  have  commenced  with 
this  manufacture,  and  some  works  turn  out  various  qualities 
of  high-grade  steel  at  a  moderate  cost.  It  is  stated  that  Rus- 
Bla  may  become  independent  of  foreign  industries  for  the 
supply  of  high-class  metals,  and  that  Russia  in  general,  !s 
forging  ahead  industriously.  It  is  noteworthy  of  the  progress 
of  Russia  along  industrial  lines  that  several  Russian  works 
have  been  competing  with  considerable  success  with  other 
European  engineering  firms  for  contracts  for  the  Roumanian 
state  railways.  Thus,  a  large  consignment  of  rails,  locomo- 
tives and  freight  cars  have  been  supplied  by  Russian  works 

for  Roumania. 

•    *     • 

PERSONAL. 

L.  B.  Marks,  New  York,  and  J.  E.  Woodwell,  Washington, 
D.  C,  have  opened  a  consulting  office  in  the  Terminal  Build- 
ing, 41st  Street  and  Park  Avenue,  New  York. 

J.  G.  Matthews,  until  lately  with  the  Cleveland  Twist  Drill 
Co.,  Cleveland,  Ohio,  is  now  instructor  in  the  mechanical 
drawing  department  of  the  Cleveland  Technical  High  School. 

H.  P.  James,  formerly  electrical  engineer  of  the  Bryant 
Electric  Co.,  is  now  sales  manager  for  the  new  line  of  push 
button  specialties  recently  placed  on  the  market  by  the  Cut- 
ler-Hammer Mfg.  Co.,  Milwaukee,  Wis. 

G.  K.  McMuIlen,  for  over  ten  years  past  sales  manager  of 
the  Fox  Machine  Co.,  Grand  Rapids,  Mich.,  will  sever  his 
connection  with  that  company  November  15  to  engage  in 
business  for  himself.  Announcement  of  the  nature  of  the 
new  venture  will  be  made  later. 

Stanley  H.  Hodgkin  of  the  Pulsometer  Engineering  Co.,  Ltd., 
Reading,  England,  is  in  the  United  States  to  make  contracts 
with  concerns  desiring  to  manufacture  patented  machines  in 
Great  Britain  in  order  to  conform  with  the  requirements  of 
the  new  British  patent  law. 


OBITUARY. 

Bennett  H.  Brough,  a  well-known  British  metallurgist  and 
secretary  of  the  Iron  and  Steel  Institute,  died  at  Newcastle- 
on-Tyne,  England,  October  3. 


S.  R.  Stokvis,  managing  director  and  chairman  of  R.  S. 
Stokvis  &  Sons,  Rotterdam,  died  after  a  short  illness,  Sep- 
tember 14.  Mr.  Stokvis  was  the  son  of  the  founder  of  the 
house,  R.  S.  Stokvis,  and  was  in  his  eighty-first  year.  A 
brief  account  of  the  activities  of  the  company  was  published 
in  the  May,  1908,  issue. 


William  Keuffel,  president  of  the  Keufiel  &  Esser  Co.,  New 
York,  died  at  his  home  in  Hohoken,  N.  J.,  October  1.  Mr. 
Keuffel  was  born  at  Walbeck,  Germany,  1838,  and  was  edu- 
cated in  the  public  and  private  schools  of  his  birth-place. 
At  the  age  of  fifteen  he  left  school  and  became  an  apprentice 
in  a  general  merchandise  store  where  he  remained  four  years, 
receiving  a  severe  but  thorough  mercantile  and  business  train- 
ing which  fitted  him  for  his  successful  career  of  later  years. 
He  then  entered  a  large  hardware  house  in  Hanover,  Ger- 
many, and  several  years  later  went  to  Birmingham,  England. 
In  1866  he  emigrated  to  the  United  States,  where  in  1867  he 
founded,  together  with  his  friend  Hermann  Esser,  the  firm 
of  Keuffel  &  Esser.  Drafting  at  that  time  was  in  its  infancy 
in  this  country,  but  Mr.  Keuffel  appreciated  its  coming  im- 
portance, accompanying  the  development  of  American  manu- 
facturing and  engineering  enterprise.  To  supply  all  the 
requirements  in  office  and  field  of  the  surveyor,  engineer, 
architect  and  draftsman  was  the  purpose  of  the  new  concern, 


wmiam  Keuffel. 

and  Mr.  Keuffel  can  well  be  called  the  pioneer  in  this  line, 
because  at  the  time  of  the  founding  of  his  business,  drafting 
supplies  had  not  been  carried  exclusively  by  any  house  in 
the  United  States.  The  company  now  has  a  large  factory 
in  Hoboken,  covering  about  five  and  one-half  acres  of  floor 
space,  and  employing  about  1.000  people.  The  new  plant  was 
opened  July  20,  1907,  forty  years  after  the  inception  of  the 
business.  (See  Machinery,  August,  1907.)  Mr.  Keuffel  is 
survived  by  a  widow  and  four  children,  of  whom  Mr.  W.  G. 
Keuffel  is  the  vice-president  of  the  company. 


COMING  EVENTS. 

November  10. — The  November  meeting  of  The  .\merican  Society  of 
Mechanical  Engineers  will  be  held  in  the  Engineering  Societies  Bulld- 
rng.  29  West  39th  St.  Mr.  Franlslin  Phillips,  president  of  the  Hewes 
&  Phillips  Iron  Works,  Newark.  N.  .T..  will  make  an  address:  "The 
High  Powered  Rifle  and  Its  .Ammunition — Instruments  of  Precision," 
Illustrated  by  lantern  slides.  Mr.  Phillips  is  an  expert  marksman, 
and  in  1903  won  the  position  as  first  alternate  on  the  International 
KlHe  Team  to  England.  He  was.  tor  many  years,  chairman  of  the 
committee  on  Rifle  and  Pistol  Practice  in  the  National  Guard  of 
New  Jersey  and  Is  now  Ordnance  Officer  of  the  Second  Infantry  of 
that  state.  Tests  of  rifles  and  ammunition  at  Sea  Girt,  N.  .1..  by 
men  connected  with  the  N.  .1.  National  Guard  have  led  to  marked- 
improvement  in  arms  and  ammunition  and  to  an  entire  change  in 
the  powder  used  by  the  government,  thereby  greatly  increasing  the 
accuracy  of  the  shot.  The  improvement  has  been  extended  to  large- 
guns  and  Instead  of  'J  per  cent  hits  which  were  made  at  Santiago. 
80  per  cent  Is  now  the  average  in  some  ships.  Mr.  Phillips  has 
actively  participated  In  this  work  and  as  he  is  primarily  a  mechanical 
engineer,  as  well  as  a  marksman,  he  will  explain  to  his  audience  the- 
practical  bearing  of  his  investigations  upon  the  construction  of  arms 
and  the  elements  entering  into  ammunition. 

November  19-21. — Annual  meeting  of  the  National  Society  for  the 
Promotion  of  Industrial  Education,  .\tlanta,  Ga.  James  P.  Haney, 
546    Fifth    .-Vve..   New    York,   secretary. 

December  1-4. — Annual  convention  of  the  American  Society  or 
Mechanical  Engineers,  Engineering  Societies  Building.  29  West  30th 
St.,  New  York  City.  C.  W.  Rice,  29  W.  39th  St.,  New  Yorlt,  secre- 
tary. 

December  10. — Mr.  M.  A.  Loeh.  secretary  and  treasurer  of  the 
Rock  Island  Battery  Co.,  Rock  Island.  111.,  has  issued  a  call  to  the 
manufacturers  and  dealers  of  gas  and  gasoline  engines,  and  dealers 
and  manufacturers  of  accessories  thereto,  to  attend  a  preliminary 
meeting  at  the  Auditorium  Hotel.  Chicago.  December  9.  1908.  with  a 
view  of  discussing  and  formulating  plans  for  the  formation  of  an 
association.  Officers  are  to  be  elected  and  a  committee  appointed  tor 
the  purpose  of  arranging  for  a  national  convention  to  be  held  at 
some  time  and  place  decided  upon  by  the  executive  committee. 

December  31-January  7. — Ninth  annual  show  of  the  American  Mo- 
tor Car  Manufacturers'  Association  at  Grand  Central  Palace,  New 
York   City. 

January  16-23. — Ninth  annual  show  of  the  .•Association  of  Licensed 
Automobile   Manufacturers  at   Madison   Square   Garden,   New  York. 

NEW  BOOKS  AND  PAMPHLETS. 

Annual  Rei'Ort  op  the  State  Geologist  of  the  Geoix)gical  Survey 
OF  New  Jersey.  192  pages.  5^4x9  Inches.  Published  by  the 
state  geologist,  Henry  B.  Kiimmel,  Trenton,  N.  J. 

MODIFICATIO.N    OF    ILLI.NOIS    CoAI.    BY    LOW    Te.MPERATURE    DISTILLATION. 

By  S.  W.  Carr  and  C.  K.  Francis.  48  pages.  0x9  Inches.  Pub- 
lished by  the  University  of  Illinois,  Engineering  Experiment  Sta- 
tion, Urbana,   111. 

RErORTS    OF    COMMITTEES,    IGTH    .\NNUAL    CONVENTION    OF    THE    TRAVEL- 
ING  Engineers'   Association,    Detroit,    Mich.,    .-August    25,    1908. 
84   pages,   6x9   inches.      Secretary,    W.   O.   Thompson,   New   York 
Central  and  H.  R.  R.,  East  Buffalo,  N.  Y. 
How   to   Build   Up    Furnace    Efficiency.     By   Jos.    W.    Hayes.      47 
pages,  3V'3x6>4    Inches.     Published  by  Jos    W.  Hayes,  601   Hart- 
ford Eldg..   Chicago.     Price  50  cents. 
The  pamphlet  is  a  dissertation   on   furnace  efficiency,   and   the  facts 
that  are  to  be  learned  by  analyses  of  flue  gases.     It  is  of  interest  to 
ail  concerned  with  economical  power  production  and  smoke  prevention. 
LiGHTi.NG  Country  Homes   by   Private  Electric  Piants.     By  T.  H. 
.Vmrine.     35  pages.  6x9  Inches.     Published  by   the  University  of 
Illinois.   Urbana,   111. 
This  is  Bulletin  No.  25,  issued  by  the  University  of  Illinois.     There 
are  special  sections  of  the  bulletin  devoted  to  selection  of  fixtures  and 
planning    of    lighting,    the    design    of    plant,    estimated    cost    of    plant, 
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THE  HINDLEY  WORM  AND   GEAR. 


JOHN  EDOAR.* 


THIS  aitiole,  on  the  subject  of  the  Hindlcy  worm  and 
gear,  was  prompted  by  an  editorial  (February,  1908) 
asl<iug  for  data,  and  by  certain  hazy  ideas  that  seem 
to  prevail  regarding  the  nature  of  contact  between  the  thread 
and  teeth. 

This  type  of  worm  gear  was  first  used  in  Hindley's  divid- 
ing engine,  and  was  by  him  considered  superior  to  the  ordi- 
nary type.  In  wearing  quality.  Investigation  has  practically 
settled  that  the  nature  of  contact  between  the  worm  thread 
and  the  teeth  of  the  ordinary  worm-wheel  is  that  of  line 
contact,  extending  across  the  tooth  on  the  pitch  line.  It  has 
also  been  fairly  well  proved  in  practical  examples  that  the 
contact  is  of  a  broader  nature  on  account  of  the  elasticity 
of  the  materials  used  in  the  construction.  The  convex  sur- 
faces of  contact  are  flattened  considerably  under  pressure 
and  thus  for  practical  purposes  make  actual  surface  contact. 
The  contact  in  the  ordinary  worm  and  worm-wheel  type  is 
limited  to  two  teeth  of  the  wheel  and  worm  thread  at  most. 

Comparison  of  Ordinary  and  Hiudley  Worm  Gearing-. 
The  conditions  are  much  different  in  the  case  of  the  Hind- 
ley   worm,   and    it    is   the   intention   in   this   article   to  show 
wherein  the  difference  lies.    As  this  style  of  gearing  is  uncom- 


Flg.  1.    The  Typical  Hlndley  Worm. 

mon  to  most  of  us,  a  few  words  regarding  its  construction 
will  not  be  out  of  place.  Fig.  1  is  a  sketch  of  the  Hindley 
worm,  showing  the  theoretical  form.  This  worm  is  not  of 
cylindrical  shape,  but  is  formed  somewhat  like  an  hour-glass, 
after  which  it  is  sometimes  named.  The  worm  blank  being 
made  smaller  in  diameter  in  the  middle  than  at  either  end, 
conforms  to  the  circumference  of  the  wheel  with  which  it 
meshes.  The  worm  thread  is  cut  by  a  tool  which  has  motion 
In  a  circular  path  about  a  center  identical  with  the  axis  of 
the  wheel  with  which  it  Is  to  mesh,  and  in  the  plane  in 
which  the  axis  of  the  worm  lies.  The  process  is  similar  to 
ordinary  thread  cutting  in  the  engine  lathe,  except  for  the 
difference  in  the  path  of  the  tool,  the  tool  having  a  circular 
Instead  of  a  straight  path. 

It  is  evident  that  the  worm  shape  is  dependent  on  the  par- 
ticular wheel  with  which  it  is  to  run,  and  Hindley  worms 
are  not  interchangeable  with  any  other  but  an  exact  dupli- 
cate. That  is,  a  worm  cut  for  a  Hindley  gear  of  50  teeth 
cannot  be  used  successfully  with  a  wheel  of  70  teeth,  although 
the  pitch  of  the  tooth  is  exactly  the  same.  In  the  ordinary 
type  of  worm  gearing,  one  worm  may  be  made  to  run  with 
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any  number  of  diameters  of  wheels  of  the  same  pitch,  and 
bobbed  with  the  same  hob. 

In  action  the  two  styles  of  worm  gear  differ  greatly  and 
both  diverge  widely  In  action  from  the  case  of  a  plain  nut 
and  screw,  which  may  be  taken  to  represent  a  worm  and 
worm  gear,  the  latter  of  infinite  diameter  and  with  an  angle 
of  embrace  of  360  degrees.  In  studying  the  action  between 
the  thread  and  teeth  of  the  ordinary  type  of  worm  gear,  we 
must  comprehend  odontics,  rolling  contacts  and  the  theory 
of  tooth  gearing,  in  general,  in  order  to  understand  the  action 


ibtu»trf,ir.r. 
Fig.  2.     Section  of  Common  Worm  and  Worm-wheel  on  Middle  Plane. 

Of  the  ordinary  worm  gear.  But,  in  studying  the  action  of 
the  Hindley  type,  we  are  concerned  with  no  such  theories, 
as  the  action  is  purely  sliding  and  devoid  of  rolling  contact. 
In  the  ordinary  worm  we  have  an  axial  pitch  which  is  con- 
stant from  top  to  root  of  the  thread,  while  in  the  Hindley 
worm  we  have  a  section  in  which  the  pitch  of  the  thread 
varies  from  top  to  bottom. 

Interference  as  found  in  the  ordinary  type  of  worm  gear 
is  absent  from  the  Hindley,  and  the  consequent  undercutting 
and  weakening  of  the  teeth,  therefore,  is  a  feature  with  which 
the  designer  of  the  Hindley  worm  gearing  does  not  have 
to  contend.  For  this  reason  we  are  not  limited  in  the 
length  of  teeth,  by  interference,  as  in  the  ordinary  case.  This 
fact  permits  the  wide  latitude  in  the  choice  of  tooth  shape 
and    proportions.     In   most   examples   we   will    find   that    the 
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Fig.  3.    Section  of  Hindley  'Worm  and  Oear  on  Middle  Plane. 

depth  of  thread  is  much  greater  in  proportion  to  the  thick- 
ness than  in  the  ordinary  worm  gear  in  which  the  height 
is  limited  by  reason  of  the  interference  at  the  top  and  root 
of  the  teeth. 

Nature  of  Contact  of  Hindley  Worm  Gearing. 
The  general  idea  of  the  Hindley  worm  gearing  is  that 
there  is  surface  contact  between  the  worm  and  gear,  and  that 
the  contact  is  generally  over  the  whole  number  of  teeth  in 
mesh.  If  such  were  the  actual  conditions,  the  Hindley  type 
would  surely  be  an  ideal  mechanism  for  high  velocity  ratios, 
but  that  such  is  not  the  fact  is  the  purpose  of  this  article  to 
point  out.  That  the  contact  is  of  a  superior  nature  we  will 
not  deny,  nor  that  it  is  much  nearer  a  surface  contact  than 
exists  in  the  ordinary  worm  gear.    As  a  means  of  comparison. 
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Figs.  2  and  3  are  shown.  Fig.  2  shows  an  axial  section  taken 
through  the  worm  anil  gear  of  the  ordinary  type,  while  Fig.  3 
shows  a  similar  section  through  the  Hindley  worm  and  gear. 
The  "airy"  appearance  of  Fig.  2  as  compared  with  Fig.  3, 
Indicates  a  vast  difference  in  the  nature  of  contact,  and 
.  gives  the  advantage  to  the  Hindley  type,  wherein  Is  the  origin 
of  certain  false  ideas  in  favor  of  the  latter.  These  Illustra- 
tions also  show  peculiar  differences  in  the  action  of  the  two 
types.  The  absence  of  rolling  action  in  Fig.  3  is  the  most 
prominent,  and  it  shows  the  similarity  between  this  type  of 
gear  and  a  screw  and  nut. 

From  an  inspection  of  Fig.  3  we  may  feel  sure  that  the 
contact  on  the  axial  plane  is*  as  shown,  but  as  to  the  nature 
of  contact  in  a  plane  either  side  of  the  middle  plane  we  are 


HELIX  LINE  OP  HINDLEY  WORM  . 


HELIX  LINE  OF  ORDINARY  WORM. 
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.Plgr.  4.    Development  of  Ordinary  Worm  and  Hindley  "Worm 
Spirals  on  a  Plane. 

in  the  dark  so  far  as  the  drawing  illustrates.  Mr.  George  P. 
Grant  has  this  to  say  concerning  the  contact  of  the  Hindley 
worm  and  gear:  "It  is  commonly  but  erroneously  stated  that 
the  worm  (Hindley)  fits  and  fills  its  gear  on  the  axial  sec- 
tion. ...  It  has  even  been  stated  that  the  contact  is 
between  surfaces,  the  worm  filling  the  whole  gear  tooth. 
.  .  .  It  is  also  certain  that  it  (the  contact)  is  on  the  nor- 
mal and  not  on  the  axial  section,  and  that  the  Hindley  hob 
will  not  cut  a  tooth  that  will  fill  any  section  of  it.  The  con- 
tact may  be  linear  on  some  line  of  no  great  length,  but  it  is 
probably  a  point  contact  on  the  normal  section." 

It  is  not  clear  what  reason  Mr.  Grant  had  for  saying  that 
the  contact  is  normal  instead  of  axial;  but  there  is  every 
reason  to  believe  that  the  contact  is  on  the  axial  section  since 
it  is  on  this  section  that  the  teeth  of  the  hob  have  a  common 
pitch.  The  teeth  have  not  a  common  pitch  on  any  section  at 
an  angle  with  the  axial  section.  For  what  reason  would  one 
expect  to  find  contact  on  the  normal  section  in  this  case  any 
more  than  in  the  case  of  the  ordinary  worm?  Since  both 
styles  of  worm-wheels  are  hobbed  with  a  revolving  hob  which 
lies  in  a  plane  perpendicular  to  the  axis  of  the  worm-w-heel, 
the  contact  could  hardly  be  on  a  normal  section. 

Prof.  MacCord  states  that  he  considers  the  contact  to  be 
line  contact  on  the  axial  section,  and  he  gives  directions  for 
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Successive  Steps  In  Shaping 
Hindley  Worm. 


Fig.  6.    Surfaces  of  Contact  of 
Hindley  Worm. 


obtaining  the  exact  nature  of  the  contact  and  also  the  thread 
and  tooth  sections.  These  directions,  on  account  of  the  com- 
plicated nature  of  the  method,  are  hard  ,to  follow.  Much, 
however,  can  be  found  out  by  simple  methods.  In  what  fol- 
lows, describing  these  simpler  methods,  the  results,  of  course, 
are  of  an  approximate  order,  but  they  nevertheless  give  a 
means  of  comparison  and  a  material  basis  for  the  line  of 
argument. 

The  Ideal  Case  Considered. 
It  is  assumed  that  we  are  examining  an  ideal  Hindley  gear 
in  which  the  worm  and  wheel  are  theoretically  correct  in 
shape  and  that  the  surfaces  are  perfectly  smooth  and  inelas- 
tic. From  the  nature  of  the  worm,  the  helix  angle  varies 
from  mid-section  to  the  ends,  decreasing  as  the  thread  ap- 
proaches the  ends  of  the  worm.     The  thread  is  spiral  as  well 


as  helical.  This  change  In  the  thread  angle  Is  caused  by  the 
Increase  In  diameter  at  the  ends  of  the  worm  and  by  the  fact 
that  the  axial  pitch  of  the  thread  decreases  as  it  reaches  the 
ends.  The  decrease  in  axial  pitch  is  due,  of  course,  to  the 
circular  path  of  the  threading  tool.  If  we  take  a  development 
on  a  flat  surface  of  a  line  scribed  In  the  spiral  path  on  the 
worm  blank,  as  shown  in  Fig.  4,  the  change  in  the  angle 
becomes  noticeable. 

In  the  operation  of  forming  the  teeth  of  the  gear,  the  blank 
is  rotated,  each  portion  of  the  hob  working  the  tooth  into 
shape  so  that  it  will  pass  the  corresponding  portion  of  the 
worm  thread  without  interference,  permitting  a  smooth  trans- 
mission of  motion.  If  each  portion  has  a  different  shape  or  is 
placed  in  a  different  relation,  the  shape  of  a  gear  tooth  will 
be  a  compromise  between  the  extremes,  and  this  is  what  is 
actually  the  result,  as  we  shall  see  later. 

The  progressive  steps  of  the  process  are  shown  in  Fig.  5; 
the  successive  positions  of  one  tooth  are  shown,  beginning 
at  the  left  and  ending  at  the  right-hand  position  where  each 
tooth  is  given  its  final  shape.  The  nature  of  the  process  is 
shown  in  Fig.  6,  the  shaded  portions  representing  the  gear 
teeth.  Here  we  have  a  representation  of  the  contact  of  the 
thread  and  teeth;  it  shows  that  surface  contact  is  impossible 
on  any  but  the  heavily  shaded  portions  of  the  teeth,  it  being 
confined   to  the  mid-section  and  the  extreme  end  sections  of 
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Pig.  7.    Effect  of  Hour-glass  Shape  on  "Worm-wheel  Contact.  ; 

the  worm.  Line  contact  is  obtained  throughout  the  length  of 
the  worm  on  the  axial  plane.  This  figure  also  shows  that  no 
advantage  is  gained  in  surface  contact  by  making  the  worm 
of  greater  length.  The  location  of  the  contacts  are  shown 
in  Fig.  6  at  a,  s,  s,  s,  s,  o,  but  it  must  be  remembered  that 
they  lie  on  opposite  sides  of  the  cutting  plane.  From  this 
it  is  apparent  that  the  worm  does  not  entirely  fill  the  space 
between  the  teeth  of  the  gear  and  that  the  contact  is  not 
wholly  a  surface  contact. 

Let  us  investigate  still  further  and  see  whether  the  condi- 
tions are  not  modified  by  other  irregularities:  Fig.  7  is  drawn 
to  represent  a  worm  and  gear  of  the  Hindley  type,  in  mesh, 
the  teeth  of  which  nave  no  depth.  As  before  mentioned,  the 
peculiarity  of  this  type  of  worm  is  its  hour-glass  shape.  The 
hob  and  worm  may  be  treated  as  identical  in  form.  In  the 
process  of  generation,  the  tooth  has  a  pitch  line  curvature 
that  changes  with  corresponding  positions  in  relation  to  the 
thread  portion  acting  upon  it.  The  tooth  must  necessarily 
be  modified  from  what  it  should  be  for  any  particular  loca- 
tion in  its  contact  with  the  worm  thread.  It  is  quite  clearly 
show-n  that  it  the  tooth  is  to  fill  the  worm  thread  or  vice 
versa,  it  must  be  formed  in  strict  accordance  with  the 
thread  at  that  particular  point.  Thus  if  at  ;  the  tooth  fills 
the  thread,  that  tooth  must  be  formed  by  the  thread  at  that 
point,  while  the  tooth  at  fc  must  be  formed  by  the  thread 
at  k.  Now,  since  each  tooth  must  pass  from  k  to  ;,  its  form 
must  be  such  that  it  will  do  so  without  interference.  It  iB 
evident  that  the  radial  section  of  the  gear  at  k  must  be  the 
same  as  at  ;".  Since  the  worm  is  largest  in  diameter  at  k,  the 
curvature  of  the  tooth  on  the  radial  section  is  dependent  on 
the  thread  at  that  point.  The  curvature  of  the  tooth  at  k 
evidently  is  that  of  an  ellipse  whose  major  axis  is  A  A,.  Now, 
since  the  thread   is  made  with  angular  sides,  the  hob   could 
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hardly  act  on  the  teeth  of  the  gear  the  sume  at  all  points 
from  fc  to  j  except  on  the  axial  plane  where  the  relative  shape 
of  the  hob  thread  is  the  same  for  any  position  along  the  line 
of  action  (see  Fig.  3).  This  is  evident  from  Fig.  7  at  E. 
which  point  only  touches  at  the  mid-section  of  the  worm. 
Therefore  we  still  have  the  line  contact  from  top  to  bottom 
of  teeth  on  the  axial  plane,  but  the  construction,  Fig.  7,  shows 
that  the  surface  contact  s,  s,  s,  s.  Figs.  3  and  6,  does  not 
actually  exist,  but  that  the  surface  contact  at  the  ends  of 
the  worm  remains  undisturbed. 

From  the  above  we  may  safely  conclude  that  the  hob  at  ; 
has  but  little  effect  on  the  actual   shape   of  the  tooth,  and 
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Fig.  8.    Effect  of  the  "Second  Cut"  on  Contact. 

that  its  influence  increases  until  k  is  reached.  Fig.  7  also 
shows  a  good  reason  why  the  contact  may  be  considered  axial 
instead  of  normal,  by  the  mere  fact  of  fhe  differences  in 
curvature  of  w-orm  and  wheel  at  any  point  other  than  k.  In 
practice  the  contact  may  appear  to  be  surface  contact,  but 
this,  no  doubt,  is  due  to  the  influence  of  the  lubricating  oil 
and  the  fact  that  materials  of  construction  are  distorted  to 
some  extent  in  form  when  subjected  to  pressure.  This  dis-' 
tortion  permits  the  worm  thread  to  imbed  Itself  into  the 
worm-wheel  teeth,  somewhat  broadening  the  contact  for  the 
time  being.  The  conditions  as  stated  in  the  above  discussion, 
would  be  met  in  the  case  of  a  hardened  worm  and  gear 
with  surfaces  finished  by  lapping.  In  practice  the  worm  and 
gear  are  ground  together,  sand  and  water  being  used  as  the 
abrasive.  This  grinding  wears  down  the  roughness  of  the 
surfaces  and  tends  to  correct  irregularities  in  form  that  de- 
velop in  the  bobbing  process. 

Objections  to  the  Hindley  Gear. 

The  objections  to  the  Hindley  type  ot  worm  gear  are  many 
and  are  widely  known.  It  must  be  set  up  accurately,  the 
alignment  being  made  perfect.  End  play  is  a  feature  that 
must  be  avoided,  as  any  longitudinal  displacement  of  the 
worm  will  cause  the  gear  to  cut.  These  peculiarities  are  the 
greatest  drawbacks  to  the  use  of  this  gear  and  because  of 
them  I  feel  that  it  will  not  come  into  common  use,  at  least 
not  so  common  as  the  worm  drive  of  the  ordinary  type.  This 
feeling  is  strengthened  by  the  fact  that  we  have  become  so 
much  more  familiar  with  the  latter  type  as  to  be  able  to  de- 
sign and  construct  drives  that  work  satisfactorily  In  every 
respect. 

Modiflcations  of  Hindley  Worm  Gear  Practice. 

Some  modifications  have  been  made  in  the  process  of  man- 
ufacturing the  Hindley  worm  gear.  One  that  is  probably  of 
first  importance  is  that  known  as  the  "second  cut,"  this  prac- 
tice being  generally  credited  to  Mr.  Albro  of  Philadelphia, 
but  the  credit  for  it  is  in  dispute.  The  effect  of  the  second 
cut  is  Indicated  in  Fig.  8.  From  this  sketch  one  would  be 
likely  to  say  that  the  part  of  the  second  cut  was  to  remove 
the  points  of  contact.  Whether  this  is  the  reason  or  not,  it  is 
a  fact  that  it  does  remove  considerable  of  the  contact  from  all 
but  the  mid-section  of  the  worm.  This  second  cut  is  made 
by  enlarging  the  diameter  of  the  circle  in  which  the  thread- 
ing tool  travels  when  cutting  the  worm.  It  is  said  to  have 
advantages  that  add  to  the  w^earing  quality  of  the  drive,  but 
just  what  these  advantages  are  is  not  apparent,  and  since 
the  process  is  considered  more  or  less  a  trade  secret,  it  is 
difficult  to  obtain  authentic  reasons  for  its  use.  The  second 
cut  is  mentioned  here  in  the  hope  that  someone  knowing  the 
reason  for  its  use  may  respond  with  a  full  account.    This  he 


may  be  sure  will  be  appreciated  generally  by  the  readers  of 
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The  limiting  length  of  the  worm  is  dependent  on  the  shape 
of  the  thread.  In  Fig.  8  the  worm  la  shown  with  three  sec- 
tions In  mesh,  while  Fig.  3  shows  five.  Fig.  3  shows  a  case 
that  would  be  Impossible  In  practice  on  account  of  the  under- 
cut sections  A  which  lock  the  worm  In  mesh.  The  side  of 
the  thread  must  fall  inside  the  line  6c  to  permit  the  worm 
and  gear  to  be  assembled.  Following  are  the  conclusions 
which  1  derived  from  my  Investigation  regarding  the  Hindley 
type  of  gear: 

1.  The  contact  Is  purely  sliding  contact. 

2.  The  nature  of  the  contact  Is  linear,  closely  resembling 
surface  contact. 

3.  Linear  contact  extends  from  the  top  to  the  root  of  the 
tooth. 

4.  The  contact  is  on  the  axial  section. 

5.  The  thread  section  fills  the  tooth  space  on  the  axial 
section  only. 

6.  The  mid-portion  of  the  hob  has  little  or  no  effect  in 
shaping  the  teeth  of  the  gear. 

7.  Surface  contact  exists  on  opposite  sides  of  the  axial 
plane  at  the  end  of  the  worm  thread  and  is  Intermittent  in 
nature,  because  the  end  of  the  thread  passes  out  of  contact 
with  the  tooth  in  the  revolving  of  the  worm.  This  contact 
is  on  a  plane  normal  with  the  thread  angle. 

In  practice  it  is  usual  to  allow  considerable  back-lash  be- 
tween the  thread  and  the  tooth  of  the  worm  and  gear.  This 
play  tends  to  counteract  bad  workmanship,  either  in  construc- 
tion  or  erection. 

[The  foregoing  article  is,  we  think,  a  sound  and  unpre- 
judiced exposition  of  the  theoretical  Hindley  worm  gear,  but 
should  be  regarded  as  not  applying  strictly  to  this  type  of 
worm  gearing  as  actually  manufactured.  The  commercial 
Hindley  gear  differs  considerably  from  the  ideal  form,  as  in- 
timated by  Mr.  Edgar  in  the  part  where  he  speaks  of  the 
"second  cut"  process,  but  this  difference  is  not  all.  The  shape 
produced  in  the  manufactured  gear  so  differs  from  the  the- 
oretical type  that  comparison  really  is  unfair.  The  "grinding 
in"  of  the  worm  and  gear  with  sand  and  water  or  powdered 
glass  and  water,  has  much  more  significance  than  is  ordinarily 
given  it  by  those  unfamiliar  with  the  process.  It  is  more 
than  a  mere  smoothing  process.  It  being  claimed  that  it  actu- 
ally shapes  the  worm  teeth  to  a  form  that  cannot  be  dupli- 
cated with  a  cutting  tool  by  any  known  process.  It  appears 
also  that  there  is  a  misconception  about  the  rigid  require- 
ments of  location  of  the  worm  and  its  gear.  Hindley  worm 
gears  have  been  made,  and  are  in  successful  use,  in  which 
considerable  longitudinal  motion  of  the  worm  was  provided 
for  on  account  of  the  need  for  such  motion;  and  from  an 
investigation  of  the  manufacture,  we  are  inclined  to  believe 
that  the  matter  of  location  in  other  planes  is  not  much  more 
important  than  with  the  ordinary  worm  gear  type,  notwith- 
standing a  previously  expressed  opinion   to  the   contrary. — 

Editoe.1 

*     *    * 

Various  wrriters  on  the  work  of  wood  seasoning  have  called 
attention  to  the  merits  of  lumber  sawed  from  logs  long  sub- 
merged. They  do  this  by  speaking  of  the  distinct  advantages 
gained  by  soaking  the  logs  or  the  sawed  lumber  in  water  as 
a  preliminary  step  to  the  air  seasoning.  It  is  pointed  out 
that  in  Japan  logs  are  kept  in  brackish  ponds  for  several 
years  before  being  worked  up.  To  this  treatment  is  ascribed 
the  peculiar  freedom  from  warping  found  in  woodwork  from 
Japan,  and  especially  in  the  wood  carvings  which  are  com- 
mon in  that  country.  The  w-arping  of  woodwork  is  due  to 
a  change  in  dimension  caused  by  the  wood  adjusting  itself 
to  the  moisture  condition  of  the  surrounding  air.  In  damp 
air  wood  swells,  but  shrinks  as  the  air  becomes  drier.  This 
property  of  wood  can  not  be  overcome  entirely,  but  the 
search  continues  for  methods  of  reducing  it  and  retarding  it 
so  as  to  lessen  its  damage.  Soaking  does  decrease  the  ten- 
dency to  warp,  but  by  no  means  overcomes  it  entirely.  The 
effect  of  soaking  as  a  remedy  for  warping,  however,  is  less 
than  can  reasonably  be  expected  from  some  methods  of 
steaming.  As  a  commercial  practice  the  soaking  of  logs  or 
lumber  to  remedy  warping  of  the  finished  product  is  not  to  be 
recommended,  except  when  it  can  be  done  during  storage  or 
transportation,  because  of  the  time  required  to  produce  results 
that  fall  far  short  of  what  is  usually  claimed. 


24G 


MACHINERY. 


December,  1908. 


AEROPLANE-TYPE  FLYING  MACHINES. 


A  REVIEW   OF  WHAT  HAS  BEEN   ACCOMPLISHED 
TOWARD  HUMAN  FLIGHT, 

RARBY  WILKIN  PERRY." 

Nineteenliundred-and-eight  will  undoubtedly  go  down  in 
history  as  tlie  year  of  the  actual  atcomplishmeut  of  human 
flight.  Jlany  successful  flights  were  made  by  experimenters 
before  this  year,  and  the  Wright  brothers  really  flew  for 
thirty-eight  minutes  in  one  trial  near  their  home  in  Dayton, 
Ohio,  as  long  ago  as  October.  1905,  but  the  fall  of  the  present 
year  appears  to  have  been  the  culminating  period  for  the 
public  demonstration  of  man's  mastery  of  the  unstable  atmos- 
phere. The  slveptical  world  is  convinced  at  last  that  the  dawn 
of  a  new  era  in  transportation  has  arrived  and  that  it  is 
only  a  question  of  manufacturing  activity  and  practice  under 
competent  instruction,  for  the  time  to  come  when  many  men 
will  be  doing  all  that  a  very  few  are  doing  to-day— and  more. 
Even  as  this  is  written,  lessons  in  operation  of  the  aeroplane 


Pig.  1.     OrvUle  Wright's  Aeroplane  at  Fort  Myer.  Va.    Soldiers  placlnfir 
Machine  on  Rail  preparatory  to  Launching. 


Fig.  3.    Henry  Farman's  Aeroplane  at  Brighton  Beach  R%ce  Track, 
Coney  Island,  N.  Y.,  August,  1908. 

are  being  given  to  army  officers  and  others  in  France  by 
Wilbur  Wright,  and  the  pupils  unanimously  assert  that  the 
operation  is  extremely  simple  and  can  be  learned  in  a  few 
lessons.  Contracts  have  been  signed  for  the  sale  of  the 
French  patents  held  by  Wilbur  and  Orville  Wright,  and  for 
the  manufacture  of  fifty  machines  on  the  same  model  as  the 
ones  that  have  been  so  successfully  demonstrated  at  Le  Mans 
in  France  and  at  Fort  Myer  in  Virginia.  So  it  appears  that 
the  long  era  of  experimentation  is  finally  drawing  to  a  close 
and  the  commercial  period  of  actual  manufacture  and  use  of 
flying  machines  is  about  to  begin. 

While  all  credit  must  be  freely  given  to  the  Wright  brothers 
for  their  success,  and  particularly  for  the  improvements  they 
have  devised  for  controlling  the  movements  of  their  aero- 
planes, the  fact  is  not  to  be  lost  sight  of  that  in  principle, 
form  and  construction  their  machines  follow  closely  the  glid- 
ing machines  used  experimentally  many  years  ago  by  Octave 

•  Address :    25  West  42d  St.,  New  York. 


Chanute  and  A.  M.  lierring,  and  that  many  of  the  laws  of 
aerostatics  and  aviation  were  worked  out  by  Prof.  S.  P. 
Langley  through  a  long  series  of  experiments,  and  by  Lilien- 
tlial.  Pilcher  and  Maxim.  The  only  types  of  heavier-than-air 
machines  that  have  been  developed  to  a  stage  where  they  can 
be  called  successful  are  those  that  follow  closely  the  forms 
originated  by  these  pioneer  investigator^.  These  are  the  so- 
lalled  biplanes,  having  fixed  wings  arranged  in  two  parallel 
planes  one  above  the  other,  or  monoplanes,  having  a  series 
of  supporting  surfaces  disposed  in  approximately  the  same 
horizontal  plane.  Because  they  have  given  only  slight  promise 
of  success,  it  is  possible  to  eliminate  from  consideration  the 
machines  that  come  within  the  classification  of  helicopters 
(from  the  Greek  words  meaning  spiral  and  wing),  in  which 
the  weight  is  lifted  by  two  or  more  propellers  revolving  in  a 
nearly  horizontal  plane;  and  also  those  known  as  ornithopters 
(meaning  bird  wing),  which  are  designed  to  fly  by  reason  of 
a  mechanical  simulation  of  the  motion  of  birds'  wings.  We 
can  also  pass  by  the  tetrahedral  and  a  variety  of  other  curious 
forms  with  which  experiments  have  been  made. 


Fig.  2. 


Wilbur  Wright's  Aeroplane  in  Flight  at  Le  Mans,  France, 
August,  1908. 


Fig.  4.    Farman's  Aeroplane  in  FUght  at  Issy-les-Moullneaux,  Prance. 

It  is  needless  here  to  recount  the  long  series  of  successful 
flights  by  Wilbur  Wright  in  France  and  his  brother  Orville 
at  Fort  Myer  during  August,  September  and  October  of  this 
year.  These  are  common  knowledge,  and  the  deplorable  acci- 
dent at  Fort  Myer  on  September  17,  which  resulted  in  the 
death  of  Lieut.  Thomas  E.  Selfridge  and  the  serious  injury 
of  Orville  Wright,  from  which  he  only  recovered  sufficiently 
to  leave  the  hospital  on  October  31,  in  nowise  detracts 
from  the  convincing  demonstrations  that  have  been  given. 
Only  four  days  after  the  accident  to  his  brother,  Wilbur 
Wright  broke  all  records  by  a  flight  of  1  hour  31  minutes 
20  seconds,  during  which  he  covered  a  distance  of  60.85  miles, 
flying  in  an  elliptical  course  over  the  military  grounds  at 
AuvQurs,  his  elevation  varying  at  will  from  25  to  80  feet. 
He  was  awarded  the  gold  medal  offered  as  a  prize  by  the 
Aero  Club  of  France  for  the  flight  of  longest  duration  made 
before  October  1,  1908.  Subsequently  he  again  broke  all 
records  by  flying  for  1  hour  4  minutes  26  1-5  seconds  with  one 
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passenger  aboard,  on  October  0,  thus  fulfilling  the  tonclltions 
of  the  $100,000  contract  entered  into  with  Lazarro  Welller 
for  the  French  patent  rights,  and  proving  his  ability  to  meet 
the  requirenicnts  of  the  United  States  government  contract  to 
fly  for  one  hour  with  a  passenger,  lie  has  flown  in  winds 
up  to  eighteen  miles  an  hour  and  remained  aloft  for  more 
than  an  hour  in  gusty  and  uncertain  winds,  part  of  the  time 
after  dark.  Remarkable  mastery  of  the  machine  has  been 
shown  in  turning,  in  ascending  and  descending.  In  righting 
the  machine  after  a  sudden  gust  of  wind,  in  meeting  unex- 
pected emergencies  and  in  alighting  without  perceptible  jar. 
The  general  appearance  and  construction  of  tlie  Wright 
biplane  are  well  shown  in  Figs.  1  and  2.  The  "wings"  or 
main  supporting  surfaces  measure  40  feet  from  end  to  end  by 
6'/{>  feet  wide,  affording  nearly  520  square  feet.  They  are 
made  of  muslin  cut  on  the  bias  and  stretched  over  wood  ribs 
that  give  a  concave  form  to  the  under  side  of  the  "planes" — • 
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Fig.  5.  Diafirram  lUustratln?  Method  of  Twisting  the  Wlnga  of  the  Wright 
Aeroplane.  Dotted  Lines  Indicate  Alternating  Positions  of  Wing  Ends,  and 
Operating  Wires. 

a  form  that  hundreds  of  experiments  have  shown  to  give  the 
best  lifting  effect  and  greatest  stability.  A  pair  of  long,  stout 
spruce  runners  carry  the  weight  when  resting  on  the  ground 
and  serve  to  alight  upon  when  the  aeroplane  comes  to  earth. 
These  runners  project  forward  and  curve  upwardly  to  pro- 
vide support  for  the  front  horizontal  rudder  which  is  of 
biplane  form  and  hinged  along  a  longitudinal  axis.  The  front 
edges  of  the  main  planes  are  made  stiff  and  rigid,  the  40-foot 
wood  strips  being  spaced  apart  by  6-foot  vertical  wood  bars 
and  stayed  by  piano  wires  stretched  taut  diagonally  from 
corner  to  corner  in  both  directions,  in  cantilever  manner. 
But  unlike  other  biplanes,  the  rear  edges  and  corners  of  the 
wings  are  purposely  left  flexible.  The  vertical  bars  are  con- 
nected by  flexible  joints  with  longitudinal  strips  placed  to 
the  rear  of  the  center  line,  and  to  the  upper  and  lower  rear 
corners  are  attached  small  steel  cables  that  pass  diagonally 
downward  and  upward  to  pulleys  secured  to  the  rigid  part 
of  the  frame  and  thence  to  one  of  the  operating  levers  in  front 
of  the  aviator's  seat. 

This  construction,  it  should  be  noted,  is  of  first  importance 
in  the  manipulation  of  the  aeroplane  and  forms  the  subject 
of  all  claims  in  the  patents  issued  in  the  United  States  and 
France  to  the  Wrights  on  May  22,  1903,  and  January  27, 
1908,  respectively.  In  the  words  of  the  patent,  the  object  Is 
"to  provide  means  for  maintaining  or  restoring  the  equilib- 
rium or  lateral  balance  of  the  apparatus."  The  four  rear 
corners,  Fig.  5,  are  so  connected  together  and  to  the  control 
lever  that  a  sidewise  movement  of  the  lever  draws  downward 
the  two  rear  corners  of  the  wings  or  planes  on  one  side  and 
raises  the  corresponding  corners  on  the  opposite  side  to  the 
same  degree.  This  gives  a  helicoldal  twist  to  the  planes, 
causing  them  to  present  varying  angles  of  incidence  to  the 
air,  and  tending  to  elevate  the  side  of  the  machine  on  which 
the  wings  are  twisted  upward.  The  degree  of  twisting  can 
be  regulated  to  a  nicety  by  the  operator,  enabling  him  exactly 
to  counteract  the  effect  of  all  air  movements.  In  order  to 
secure  the  desired  effect,  however,  it  was  necessary  to  arrange 
a  vertical  rudder  to  act  in  conjunction  with  the  wings  and 
hold  the  machine  to  its  course;  otherwise  it  was  found  that 
instead  of  rising  as  intended,  the  wing  presenting  the  greater 
angle  of  incidence  would  be  retarded  and  would  drop,  while 
the  opposite  wing,  presenting  diminished  resistance,  would 
shoot  ahead  and  rise,  the  machine  being  swung  sharply  out 
of  its  path.  This,  in  fact,  is  what  occurs  when  the  aviator 
wishes  to  make  a  turn.  Before  reaching  the  turning  point, 
he  moves  the  lever  to  deflect  the  corners  and  rear  edges  of 
the  planes,  so  that  the  ends  of  the  wings  on  the  inside  of  the 
turn  drop,  and  those  on  the  outside  rise,  canting  the  whole 
machine  at  a  decided  angle  before  the  vertical  rudder  is 
moved  to  make  the  turn.  Thus,  the  aeroplane  has  a  bank  of 
air  against  which   to  make  its  turning  movement  and   does 


not  slide  Bldewise,  Just  as  an  automobile  does  not  skid  at 
high  speed  on  the  turn  of  a  sufflciently  banked  track. 

The  Wright  aeroplanes  and  their  succesB  have  dispelled 
some  illuBlons  that  have  been  held  almost  universally  up  to 
the  present  time.  The  most  Important  of  these  Is  the  belief 
that  the  weight  of  the  machine  and  that  of  the  engine  must 
be  cut  down  almost  to  the  irreducible  minimum  and  the  power 
increased  to  the  maximum.  Beside  the  admirable  workman- 
ship of  fho  best  foreign  aeroplanes  and  aeronautical  engines, 
the  Wright  productions  seem  crude  and  unworkmanlike.  The 
framing  of  the  machines  is  heavy  and  almost  roughly  finished, 
and  the  engine  looks  more  like  an  ordinary  marine  motor  than 
one  designed  and  built  solely  for  use  on  a  flight  machine  for 
navigating  so  light  and  unstable  an  element  as  the  atmosphere. 
The  whole  aeroplane  weighs  800  pounds  without  operator 
aboard,  which,  it  is  true,  is  some  200  pounds  less  than  the 
Delagiange  and  Farman  machines  weigh  with  their  wheeled 
attachment  for  starting  and  alighting,  but  Wilbur  Wright  has 
flown  for  periods  of  four  and  seven  minutes  with  passengers 
aboard  weighing  200  pounds  and  more,  and  he  has  attained 
speeds  of  forty  to  forty-three  miles  an  hour,  all  with  a  slow-run- 
ning  engine  of  his  own  design  and  construction,  weighing  170 
pounds  and  developing  only  25  to  30  horse-power,  whereas  the 
engines  used  in  the  Voisin  Frgres  aeroplanes  as  built  for 
Delagrange  and  Farman  develop  50  horse-power.  The  cyl- 
inders of  the  Wright  engine  are  cast  separately  and  bolted 
onto  a  broad,  flat  base  that  forms  the  crank  chamber.  They 
are  water  cooled  and  have  a  bore  of  4  inches  and  stroke  of 
4yj  inches.  Turning  at  its  normal  speed  of  1,100  revolutions 
a  minute,  the  engine  should  develop  30  horse-power.  The 
Wrights,  as  is  well  known,  do  not  depend  upon  the  motor  for 
starting,  but  utilize  the  energy  of  a  weight  of  1,700  pounds 
that  is  raised  to  the  top  of  a  steel  derrick  and,  in  descending, 
"launches"  the  aeroplane  from  a  single  wooden  rail  placed 
on  the  ground.  By  the  time  the  machine  reaches  the  end  of 
the  rail  it  has  attained  a  velocity  suflicient  to  enable  it  to 
rise,  and  the  propellers  take  up  the  work  of  keeping  it  in 
the  air. 

Two  propellers  are  used,  placed  one-third  the  distance  from 
center  to  the  ends  of  the  wings  on  either  side,  and  with  shafts 
slightly  above  the  horizontal  center.  Each  propeller  has  two 
peculiarly-shaped  blades  made  of  wood,  and  is  driven  by 
a  bicycle  chain  running  over  sprocket  wheels.  To  prevent 
lashing,  long  chain  cases  of  bicyble  tubing  are  made  for  the 
chains  to  run  in.  The  engine  is  mounted  to  the  right  of  the 
longitudinal  center  to  balance  the  weight  of  the  operator, 
who  sits  on  the  left;  consequently,  one  of  the  driving  chains 
is  longer  than  the  other.  In  order  that  the  two  propellers  may 
turn  in  opposite  directions  and  so  balance  each  other  when  in 
action,  the  longer  chain  is  crossed,  reversing  the  direction  of 
rotation  of  the  propeller.  A  longer  set  of  propellers,  providing 
greater  thrust,  is  fitted  when  an  extra  passenger  is  to  be 
carried  than  when  the  aviator  flies  alone.  These  have  a  diam- 
eter of  71/2  feet  and  are  geared  to  the  crank-shaft  in  a  ratio 
of  10  to  33,  by  the  use  of  large  sprockets,  so  that  the  propel- 
lers revolve  about  four  hundred  times  a  minute.  No  clutch  or 
change  speed  gearing  is  interposed  between  the  engine  shaft 
and  the  propellers,  and  the  engine  Is  started  by  turning  the 
propellers  over  by  hand. 

No  carbureter  is  fitted  to  the  engine,  the  fuel  being-  forced 
directly  into  the  intake  to  each  cylinder,  by  a  geared  pump,  at 
a  predetermined  rate  that  cannot  be  altered  when  in  the  air. 
Consequently,  the  engine  runs  at  constant  speed  and  the  opera- 
tor pays  no  further  attention  to  it  after  getting  started. 
When  It  is  desired  to  bring  the  machine  to  the  ground,  the 
ignition  is  cut  out  simply  by  touching  a  string  that  short  cir- 
cuits the  current  from  the  high-tension  magneto,  causing  the 
engine  to  stop  at  once. 

The  Farman  and  Delagrange  machines.  Figs.  3,  4'  and  6, 
built  by  the  Voisin  Fr6res,  are  constructed  after  the  same 
model.  In  actual  performances,  they  are  second  only  to  the 
Wright  machines.  Up  to  the  end  of  October,  1908,  Henry 
Farman  was  the  only  aeroplanist  who  had  flown  straight 
across  country  instead  of  merely  circling  over  open  military 
grounds.  On  October  30  he  flew  direct  from  the  grounds  in 
Mourmelon  to  Rheims,  a  distance  of  sixteen  miles,  rising  to 
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heights  varying  from  120  to  300  feet,  passing  over  the  tops 
of  trees  and  across  fields  and  streams.  A  rather  strong  wind 
blew  from  behind,  but  did  not  Interfere  with  the  steering. 
The  time  of  the  flight  was  about  twenty  minutes.  Delagrange, 
on  September  17,  broke  the  European  record  by  remaining  In 
the  air  for  a  few  seconds  less  than  half  an  hour,  though 
Orville  Wright  had  flown  for  more  than  one  hour  at  Fort 
Myer  only  the  day  before,  and  four  days  later  Wilbur  Wright 
stayed  up  more  than  an  hour  and  a  half. 

The  wings  of  the  Farman  and  Delagrange  aeroplanes  are 
rigid  along  both  front  and  rear  edges;  and  there  is  no  arrange- 
ment for  restoring  lateral  equilibrium.  The  center  of  gravity 
Is  brought  very  low,  however,  by  the  weight  of  the  wheeled 
attachment  which  hangs  below  the  lower  plane.  The  "wings" 
are  40  feet  from  end  to  end  and  6  feet  wide.  They  are  spaced 
6%  feet  apart  and  are  set  at  an  angle  of  15  degrees  from  the 
horizontal  when  the  machine  is  at  rest  on  the  ground.  A 
single-plane  horizontal  front  rudder  Is  used,  16 Va  feet  from 
end  to  end,  and  39  Inches  wide.     Its  angle  of  inclination  Is 


in  this  as  In  the  Wright  engines,  the  gasoline  being  pumped 
to  a  distributor  In  the  head  of  each  cylinder,  where  it  remains 
until  the  suction  stroke.  This  engine  is  mounted  on  wooden 
bars  almost  in  the  geometrical  center  of  the  biplane,  directly 
back  of  the  operator's  seat. 

Of  numerous  other  aeroplanes  of  the  biplane  type  that  have 
flown  short  distances,  the  one  of  most  Interest  to  Americans 
should  be  the  "June  Bug,"  built  and  flown  at  Hammondsport, 
N.  Y.,  where  It  won  the  International  trophy  last  July.  This 
machine  is  very  light,  weighing  but  430  pounds.  Including  the 
tricycle  upon  which  it  runs  on  the  ground.  The  framing  is 
of  tough  woods  and  bamboo,  and  the  covering  of  the  wings 
is  silk,  varnished.  The  wings,  which  are  tapered  and  curved 
toward  each  other  at  the  ends,  present  a  supporting  surface 
of  408  square  feet,  so  that  with  the  operator  at  his  post,  each 
square  foot  has  to  lift  only  about  I'i  pound,  whereas  the 
Wright  machines  have  lifted  21-^  to  3  pounds  per  square  foot. 
A  Curtiss  air-cooled  engine  of  30  horse-power  Is  used.  It 
has  eight  cylinders  of  3%   by  3Vi    inches  bore  and  stroke. 


Fig.  6.    Delagrange'3  Aeroplane  in  Pliglit  at  Issy-les-Moulineaux.  Prance. 


Fig.  7.    Antoinette  50-60  H.P.  Eight-cylinder  Aeronautical  Motor. 


Copyright.  190!S,  by  Edwin  Levick.  N.  Y. 
Fig-  8.    Power  Plant  and  Operating  Mechanism  of  Curtiss'  "June  Bug." 

controlled  by  a  rod  that  extends  directly  back  to  a  connection 
by  universal  joint  with  the  shaft  of  a  steering  wheel  like  that 
of  an  automobile. 

To  give  increased  longitudinal  stability,  a  large  "tail"  is 
attached  at  the  ends  of  four  rearwardly-extending  rods.  It  is 
cellular,  having  canvas  sides  as  well  as  upper  and  lower 
planes.  The  planes  have  the  same  form  as  the  main  planes 
and  are  6  feet  broad  by  IOV2  feet  from  end  to  end  at  the  rear 
edge  and  S  feet  at  the  front.  A  vertical  rudder  is  mounted  in 
the  center  of  this  tail  and  its  movements  are  controlled  by 
wires  connected  with  the  steering  wheel. 

A  50-horse-power  Antoinette  special  aeronautical  engine, 
Fig.  7,  weighing  with  attachments  250  pounds,  drives  a  single 
two-bladed  propeller  that  is  attached  directly  to  the  crank- 
shaft. This  turns  at  the  same  rate  as  the  engine — 1,200  revo- 
lutions per  minute.  The  eight  cylinders  of  the  engine  are 
arranged  in  two  lengthwise  rows  set  at  an  angle  of  90  degrees 
to  each  other.  They  are  w'ater  cooled  and  have  a  bore  and 
stroke  of  5%  Inches.    Direct  injection  of  the  fuel  Is  employed 


Copyright.  iSl's.  by  Edwin  Levick.  N.  Y. 

Fig.  9.    The  "June  Bug"  in  FUght  at  Hammondsport,  N.  Y. 

with  normal  R.P.M.  rate  of  1,S00,  and  is,  like  the  Antoinette, 
of  V  type.  The  engine  is  bolted  to  a  pair  of  parallel  wood 
bars  directly  behind  the  head  of  the  operator  and  almost  in 
the  exact  center  between  the  two  superposed  supporting  planes 
of  the  machine.  The  power  plant  and  operating  mechanism 
are  supported  on  a  tricycle  having  bicycle  wheels,  which  has 
been  driven  on  the  road,  with  the  aeroplane  wings  and  tail 
removed,  at  a  speed  of  forty-five  miles  an  hour  simply  by 
the  thrust  of  the  propeller  blades  in  the  air.  Going  to  the 
other  extreme  from  the  designers  of  the  engines  previously 
described,  Curtiss  fitted  a  carbureter  to  each  of  the  eight 
cylinders. 

Movements  of  the  "June  Bug,"  Figs.  8  and  9,  in  the  air  are 
controlled  by  means  of  a  single-plane  horizontal  rudder  in 
front,  a  single  vertical  rudder  in  the  rear,  and  by  a  system 
of  movable  tips  on  the  ends  of  the  wings.  The  rudders  are 
manipulated  by  a  w-ooden  steering  wheel  having  an  outer 
peripheral  groove  in  which  lie  a  pair  of  small  cables  that 
extend  to  little  pulleys  on  the  framework  at  either  side  and 
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ihence  backwardly  to  the  rear  rudder.  To  elevate  or  depress 
the  front  rudder,  It  is  required  merely  to  push  or  pull  on  the 
wheels  whose  shaft  is  connected  with  levers  that  move  the  rud- 
der. The  wing  tips  are  moved  alnicst  involuntarily  by  the 
operator  in  his  instinctive  leaning  of  the  body  away  from  the 
Bide  of  the  machine  that  begins  to  restore  lateral  equilibrium. 
Wires  connected  with  the  tips  pass  through  small  pulleys 
and  are  attached  at  their  ends  to  a  light  cradle  made  of  steel 
tubing  which  fits  around  the  shoulders  of  the  aviator  when 
seated.  Thus,  movement  of  the  trunk  of  the  body  to  one  side 
elev.iti'S  one  set  of  tips  and  decreases  the  resistance  on  that 
side,  and  depresses  the  tips  on  the  opposite  side  to  the  same 
degree,  increasing  the  air  resistance. 

Of  the  many  monoplanes  that  have  been  built  on  the  prin- 
ciples evolved  by  Professor  Langley,  those  of  Louis  Bleriot, 
Santos-Dumont  and  Messrs.  Gastambide  and  Mangin  have 
given  the  most  promising  results.  As  a  class,  the  single  plane 
machines  seem'  to  lack  the  stability  and  structural  strength 
of  the  biplane.  A  number  of  accidents  have  occurred  through 
the  collapse  of  the  wings,  the  plunging  of  the  machines  to  the 
ground,  and  their  complete  capsize.  In  many  respects  the 
monoplane  of  Santos-Dumont  (who  has  built  and  tried  about 
a  score  of  flying  machines  and  airships)  is  most  worthy  of 
attention.  It  is  the  only  one  that  up  to  this  time  of  writing 
has  flown  more  than  100  yards  and  alighted  safely.  Bleriot 
on  June  29,  1908,  flew  300  feet  with  his  new  monoplane  driven 
by  a  50-horse-power  engine  and  having  a  wing  spread  of  36 
feet  and  a  total  length  fore  and  aft  in  excess  of  this;  but 
on  November  18,  1907,  Santos-Dumont  drove  his  monoplane, 
in  Paris,  450  feet  at  a  height  of  about  20  feet  from  the  ground. 
The  machine  is  very  small,  having  a  pair  of  wings  with  a 
spread  of  only  15%  feet  and  a  width  of  6  feet,  giving  a  sup- 
porting area  of  107  square  feet.  The  wings  are  mounted, 
together  with  the  engine,  on  a  tricycle,  the  complete  apparatus 
weighing  only  123 'j  pounds.  It  is  driven  by  a  two-cylinder 
opposed  air-cooled  engine  of  17  to  20  horse-power,  weighing 
48%  pounds  and  mounted  at  the  extreme  front  above  the 
operator's  head,  where  it  drives  a  two-bladed  propeller.  Move- 
ments of  the  monoplane  when  in  the  air  are  governed  by 
combined  horizontal  and  vertical  rudders  attached  by  uni- 
versal joint  at  the  end  of  a  20-foot  bamboo  pole  stayed  by 
wires,  and  also  by  a  horizontal  rudder  in  front  and  a  pair  of 
kite-shaped  vertical  rudders  secured  to  the  sides  of  the  tricycle 
under  the  wings.  All  of  these  rudders  are  controlled  by  a 
single  operating  handle. 

While  it  is  unsafe  to  prognosticate  with  regard  to  the  devel- 
opment of  so  new  a  form  of  invention,  one  cannot  but  feel  that 
the  practical  flight  machine  of  the  future  will  tend  toward 
much  smaller  horizontal  dimensions  than  those  of  most  present 
aeroplanes,  have  a  larger  factor  of  safety,  and  positive  means 
of  maintaining  lateral  and  longitudinal  equilibrium  that  will 
enable  any  person  with  due  caution  to  avoid  absolutely  a 
sudden  dash  to  earth.  At  first  we  may  expect  that  they  will 
be  built  small  and  light  for  Individual  use,  but  later  increase 
In  capacity  to  two  or  four  persons  as  the  public  grows  accus- 
tomed to  their  use.  They  will  be  less  expensive  than  auto- 
mobiles and  will  be  extensively  used  for  private  pleasure 
and  for  racing,  as  well  as  for  scouting  and  other  military 
purposes. 

The  Association  of  Licensed  Automobile  Manufacturers  has 
tentatively  adopted  a  design  of  quick  detachable  rim  for  auto- 
mobile pneumatic  tires.  It  is  the  desire  of  the  mechanical 
branch  of  the  association  to  settle  on  a  standard  design  which 
will  meet  general  approval,  and  which  will  do  justice  to  all 
concerns  that  have  developed  detachable  rims.  The  tentative 
adoption  of  one  style  was  for  bringing  about  conformity  of 
action,  and  is  in  no  sense  a  final  adoption.  The  final  adoption 
is  contingent  upon  other  than  mechanical  questions.  This  is 
the  substance  of  a  statement  made  by  Mr.  Albert  L.  Pope, 
chairman  of  the  tire  committee.  The  importance  of  a  quickly 
detachable  rim  in  the  automobile  trade  is  so  great  that  it 
seemed  necessary  to  take  a  decisive  step  that  would  lead  to 
uniformity  of  design.  It  is  probable  that  the  detachable  rim 
will  become  almost  universally  used  because  of  the  conveni- 
ence and  quickness  of  repair  of  punctured  tires,  made  possible 
by  this  construction. 


THE  LAWRENCE  INDUSTRIAL  SCHOOL.* 
The  Lawrence  Industrial  School  opened  October  19  with  a 
registration  of  over  900  students,  and  reBumes  its  clasBes 
with  the  most  brilliant  prospect  of  another  year  of  success. 
This  sdiool  Is  the  only  Independent  Industrial  school  In  Massa- 
chusetts, with  Independent  butldlnge,  and  with  an  Independent 
board  of  five  trustees.  It  was  estabiisbed  under  the  Industrial 
school  act,  and  opened  last  year  with  evening  and  day  claBses 
for  those  already  engaged  In  the  trades.  This  school  repre- 
sents a  new  phase  of  education;  namely,  a  practical  eduia- 
tlon  by  which  the  industrial  worker  may  meet  his  dally  neeils. 
Industrial  superiority  depends  upon  Industrial  training  and 
education,  and  this  training  and  education  can  be  accom- 
plished best,  not  by  the  necessarily  rude  methods  of  the  mill 
and  shop,  but  with  those  methods  supplemented  by  industrial 
education.  It  was  such  a  school  that  Lawrence  lacked  until 
a  few  years  ago.  The  deficiency  has  been  supplied  with  a 
speed  and  on  a  scale  of  which  no  one  dreamed.  What  has 
been  accomplished  reflects  great  credit  on  the  enthusiaBtIc, 
far-sighted,  and  energetic  trustees:  Dr.  M.  F.  Sullivan,  presi- 
dent of  the  board  of  trade;  James  Barnes  of  the  American 
Woolen  Co.;  Walter  H.  Summersby,  agent  of  the  Atlantic 
Cotton  Mills;  A.  X.  Dooley,  attorney  at  law;  John  B.  Cam- 
eron of  the  Central  Labor  Union;  and  the  principal  and  chief 
executive  officer,  William  H.  Dooley.  Principal  Dooley  has 
made  an  extensive  study  of  industrial  school  methods  in  nine 
European  countries.  The  result  is  that  Lawrence  and  the 
surrounding  cities  and  towns  are  now  provided  with  the 
means  of  educating  in  a  systematic  manner  their  large  num- 
ber of  textile  and  metal  workers.  No  entrance  examinations 
are  held,  the  only  qualification  being  that  the  applicant  for 
admission  be  an  operative.  The  school  is  free.  Text-books 
are  edited  by  the  instructors,  and  printed  by  the  commission. 
The  problems,  drawings,  and  notes  are  practical,  the  draw- 
ings and  notes  coming  from  the  shop,  so  that  the  school  keeps 
in  touch  with  the  industries.  These  notes  and  problems  are 
obtained  by  means  of  a  question  box.  The  instructors  are 
practical  men,  working  in  the  industries  and  conversant  with 
the  needs   of  the  operatives. 

Practical  Instruction  in  Beading  and  Making  Drawings. 

The  evening  instruction  appeals  to  the  student  immediately 
at  the  beginning  of  his  work.  For  example,  a  young  machin- 
ist had  received  a  reprimand  from  his  foreman  because  he 
could  not  read  a  working  drawing  with  sufiicient  skill  to  do 
his  daily  work  properly.  He  enrolled  in  the  mechanfcal 
drawing  course  in  the  evening  drawing  school,  thinking  this 
course  would  meet  his  deficiency.  He  found  that  the  first  two 
lessons  were  concerned  with  lettering  plates,  the  next  three 
with  drawing  straight  and  curved  lines  and  the  handling  of 
instruments,  and  that  the  remainder  of  the  term  was  spent 
on  the  projection  of  points,  lineS,  surfaces  and  solids.  During 
all  this  time  he  was  receiving  in  his  daily  work  the  same 
reprimands,  and  was  therefore  debating  in  his  own  mind 
the  value  of  the  drawing  course.  It  is  undoubtedly  true  that 
the  drawing  course  this  teacher  had  outlined  in  the  drawing 
school  is  a  proper  one  for  teaching  mechanical  drawing  for 
those  who  are  to  be  draftsmen,  but  the  average  apprentice 
machinist,  as  well  as  this  young  man,  does  not  see  the  direct 
application  of  this  instruction  to  his  work.  He  enrolled  in 
the  drawing  school  for  a  definite  purpose.  To  be  sure  it  was 
a  narrow  one,  but  nevertheless  it  had  economic  value  to  him. 
As  the  result  of  this  young  machinist's  experience,  the  prin- 
cipal immediately  offered  a  course  in  blue-print  reading  and 
arithmetic  for  machinists.  This  is  one  of  the  most  popular 
courses  in  the  school. 

The  first  lesson  begins  with  some  elementary  instruction 
in  the  reading  of  simple  drawings;  to  teach  him  in  five  les- 
sons where  to  look  for  the  dimensions  denoting  length, 
breadth,  and  thickness;  to  show  him  the  principles  of  simple 
sectional  drawings  and  have  him  comprehend  the  laying  out 


•  For  additional  information  on  this  subject  see  the  fnllowlns 
articles  prevlousl.v  puhlished  In  Machinebv  :  Evening  School  of 
Trades — RindBe  Manual  Training  School,  Cambridge,  Mass..  .Tiily. 
1908:  Can  a  Hoy  Learn  a  Trade  In  a  School?  April.  1908:  Promoting 
Industrial  Education.  May.  1007:  X  Step  Toward  Increased  Facilities 
for  Industrial  i';ducatlon,  Pecember,  1906 ;  An  Experiment  in  Indus- 
trial Training.  September,  1906. 
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of  holes  for  drilling.  Instead  of  leaving  school  at  the  fifth 
lesson  with  no  instruction  which  appealed  to  him,  the  students 
have  received  enough  in  those  five  lessons  to  fit  them  to  meet 
the  needs  of  their  foreman,  and  are  anxioiis  to  continue  and 
receive  the  more  definite  and  thorough  instruction  in  the 
theory  of  mechanical  drawing  so  as  to  be  able  to  malie  sketches 
of  machines  and  parts  by  means  o{  a  ruler  and  compass.  It 
Is  not  the  aim  of  this  course  to  teach  the  students  to  make 
pretty  picture  drawings. 

Practical  Mathematics. 
The  instruction  in  the  various  branches  of  mathematics 
Is  adapted  to  meet  the  needs  of  the  mill  operative,  the  ma- 
chinist and  the  steam  engineer.  The  terms  used  in  the  class 
room  savor  of  the  shop  and  mill.  For  example,  the  method  of 
finding  the  heating  capacity  of  a  boiler  does  not  appeal  to  the 
weaver  in  the  mill,  and,  on  the  other  hand,  finding  the  size 
pulley  for  a  certain  loom  does  not  awaken  the  interest  in  the 
steam  engineer  as  much  as  the  problem  involving  the  same 
operations  dealing  with  work  in  the  boiler  room. 

Students  Classed  by  Vocations. 
All  our  students  are  classified  into  vocational  classes  accord- 
ing to  their  trade.  For  example,  there  is  a  class  in  arith- 
metic for  engineers  and  a  separate  class  in  the  same  class 
for  boiler  firemen.  Again  the  textile  designers  have  a  class 
in  arithmetic  called  cloth  calculations  and  the  loom-fixers  a 
class  called  loom  calculations.  This  idea  carries  out  the  plan 
of  the  old  workingman's  guilds.  Each  guild  was  formed  for 
the  purpose  of  social  intercourse  and  mental  stimulus.  Each 
trade  had  its  ov,-p  guild.  The  daily  trade  experiences  of  each 
member  became  the  property  of  all  members.  Discussion 
relating  to  the  practices  of  their  chosen  trade  occupied  their 
attention.  So.  to-day,  workingmen  have  common  trade  inter- 
ests. Our  evening  students  are  grouped  according  to  their 
occupations  and  in  this  way  have  an  opportunity  to  talk  over 
these  interests.  The  teacher  acts  as  a  leader  and  draws  out 
the  students  in  telling  their  trade  experiences  and.  through 
the  expression  of  these  various  opinions  of  the  work,  practical 
solution  of  the  particular  problem  at  hand  is  obtained.  It  is 
difficult  to  get  students  to  recite  and  express  themselves  at 
the  blackboard.  A  free  discussion  of  the  point  at  issue  makes 
the  student  lose  his  self-consciousness  and  before  he  is  aware 
of  it  he  is  at  the  board  illustrating  his  particular  method  of 
solution.  Of  course  such  discussions  are  under  the  wise  guid- 
ance of  the  teacher. 

Provision  for  Irregular  Attendance. 
Provision  is  made  for  students  who  cannot  attend  but  once 
or  twice  a  week.  It  is  quite  common  for  students  to  stay 
away  because  they  cannot  attend  "regularly."  This  applies 
to  a  great  many  textile  workers.  In  prosperous  times  the 
mills  are  run  evenings  and  the  employes  are  expected  to  work 
overtime.  But  they  can  usually  get  away  for  one  night  in  the 
■week  during  such  times.  They  cannot  always  tell  definitely 
what  nights  they  will  be  called  upon  to  work.  Students  who 
are  working  overtime  are  allowed  to  attend  any  night  during 
the  week  after  the  work  is  fairly  started.  Such  a  plan  is 
feasible.  Boiler  firemen  alternate  in  working  day  and  night. 
A  fireman  who  works  days  this  week  will  work  nights  next 
■week,  and  so  on.  The  week  he  works  nights  he  attends  the 
day  classes,  and  the  next  week  he  attends  the  evening  classes. 

Scope  of  Instruction. 
A  certificate  is  awarded  each  person  completing  a  course. 
Day  classes  are  formed  for  the  convenience  of  those  who  are 
unable  to  attend  the  evening  sessions.  The  school  is  In  a 
position  to  compete  with  any  of  its  kind,  over  $32,000  being 
represented  in  its  up-to-date  woolen,  worsted,  cotton  and  steam 
machinery.  Classes  in  the  folloMxing  subjects  ■nill  be  formed 
for  both  day  and  evening  pupils:  Woolen  and  worsted  spin- 
ning, woolen  and  worsted  weaving,  woolen  and  worsted  finish- 
ing, dobby  and  jacquard  weaving,  cotton  spinning,  cotton  weav- 
ing, loom  fixing  and  loom  calculations,  mill  arithmetic  and 
mill  bookkeeping,  elementary  and  advanced  textile  designs. 
elementary  and  advanced  cloth  calculations,  industrial  and 
commercial  electricity,  steam  engineering  for  firemen,  steam 
engineering  for  engineers,  arithmetic  for  firemen  and  engi- 
neers, blue-print  reading,  machine  drawing  and  arithmetic  for 


machinists,  shop  arithmetic,  industrial  and  commercial  chem- 
istry, experimental  and  practical  dyeing  and  dressmaking  for 
working  girls. 

The  courses  of  woolen  and  w'orsted  manufacturing  are  ar- 
ranged to  meet  the  daily  needs  of  those  working  in  these 
industries.  Instruction  is  given  in  all  the  various  processes 
employed  in  adapting  the  wool  fiber  to  clofh,  namely:  Sort- 
ing, scouring,  carding,  combing,  spinning,  designing,  weaving, 
dyeing  and  finishing. 

Cotton  Course,  Dyeing  and  Chemistrj-. 

The  cotton  courses  are  designed  to  meet  the  needs  of  the 
men  working  in  these  industries — to  make  better  workers  of 
them  and  to  train  them  to  think  and  take  an  interest  In  their 
work.  If  a  sufficient  number  registers,  classes  will  be  formed 
in  picking,  carding,  drawing,  roving,  spinning,  combing,  de- 
signing and  weaving.  In  connection  with  this  work  a  course 
in  knitting  is  offered.  The  equipment  of  the  department  Is 
of  the  best  up-to-date  cotton  machinery. 

Kxperimental  laboratory,  dye  house  and  industrial  chemical 
laboratory  work  is  carried  on  in  a  building  located  in  an  ideal 
spot  for  a  dye  house.  It  Is  situated  on  the  banks  of  the  Merrl- 
mac  just  above  the  falls,  away  from  the  class  rooms  and 
dwellings.  It  is  modeled  after  one  of  the  most  practical  ex- 
perimental laboratories  in  the  country. 

Steam  Engineering  and  Electricity. 
One  of  the  strongest  departments  of  the  school  is  the  course 
in  steam  engineering  and  electricity.  The  course  consists  of 
lectures  by  practical  men  ■n-ho  are  specialists  in  their  respec- 
tive branches;  arithmetic  and  practical  mathematics  for  engi- 
neers, firemen,  etc.,  and  laboratory  practice  in  steam  engineer- 
ing. The  steam  engineering  laboratory  is  one  of  the  best 
equipped  laboratories  in  the  country,  consisting  of  different 
types  of  boilers,  steam  heating  apparatus  with  appurtenances, 
different  pumps  in  sections,  sectional  valves  and  gages,  all 
the  boiler  accessories,  steam  engines,  generator  and  many 
other  machines.  In  addition  to  all  these,  pictures,  blue-prints 
and  sketches  of  the  above  apparatus  and  other  machines  are 
on  the  wall  for  study.  All  the  lectures,  classes  and  demon- 
strations are  carefully  planned  to  meet  the  needs  of  those 
working  in  the  trades.  Classes  are  formed  afternoons  for 
those  working  nights,  and  evening  sessions  are  conducted  for 
those  laboring  days.  This  is  the  first  free  engineering  labora- 
tory in  this  country. 

Limitations  of  Present  Schools. 
The  purpose  of  most  of  our  present  technical  and  textile 
schools  is  to  give  the  highest  possible  instruction  in  science, 
and  to  give  this  knowledge  to  the  operatives  of  the  industry. 
In  order  to  enter  these  schools,  the  student  must  be  a  graduate 
of  a  high  school  and  have  received  a  thorough  preparatory 
training.  Most  of  the  present  textile  and  metal  workers  have 
never  received  over  four  years  schooling  and  this  was  before 
twelve  years  of  age,  and  the  average  boy  cannot  afford  to 
remain  unproductive  beyond  the  age  of  seventeen.  Hence 
the  schools  fail  to  provide  an  education  for  the  great  mass 
of  our  future  industrial  workers.  The  education  received  in 
these  schools  often  exceeds  the  real  needs  of  the  metal  and 
textile  industries.  Hence  there  is  a  loss  of  time  which  could 
be  better  devoted  to  obtaining  practical  skill.  Then  again 
most  of  our  boys  cannot  afford  to  pay  $150,  the  tuition  neces- 
sary to  enter  our  present  textile  and  technical  schools.  Neither 
are  there  free  scholarships  provided.  In  consequence  of  these 
considerations,  there  is  found  to  be  need  of  an  industrial  or 
technical  school  somewhat  less  pretentious  In  its  course  of 
study,  somewhat  lower  in  its  requirements,  and  giving  instruc- 
tion of  a  character  more  directly  vocational  or  more  directly 
industrial.  This  is  the  aim  of  the  proposed  secondary  indus- 
trial school  in  Lawrence — a  school  much  needed  in  every  in- 
dustrial community.  A  canvass  has  been  made  in  the  city  of 
Lawrence  and  over  five  hundred  boys  have  signified  their 
intention  of  attending  such  a  school,  a  school  to  provide  a 
three  years'  learning  for  a  boy  in  either  the  metal  or  textile 

industries. 

*     *     « 

More  people  fail  from  lack  of  confidence  in  themselves  than 
from  lack  of  ability. — The  Silent  Partner. 
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DESIGN  AND  CONSTRUCTION  OP  METAL- 
WORKING  SHOPS-4. 


WILLIAM  P.  BABOBNT.' 

DEFINITE  PLANNING. 
The  general  plan  for  a  works  designed  to  employ  1,500 
men  has  already  been  presented,  and  we  are  now  ready  to 
take  up  the  definite  planning.  The  more  designing,  subject  to 
approval,  that  the  construction  engineer  can  have  done  by 
outside  parties,  the  quicker  and  better  the  plant  can  be  built. 
This  policy  is  recommended  for  the  reason  that  no  one  per- 
son  can   have   that   definite   knowledge   of   all   subjects   pos- 
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Flgr.  28.    Section  of  Flooringr,  Ground  Floor. 

sessed  by  those  who  specialize  in  a  certain  line.  The  design- 
ers belonging  to  the  plant  can  be  more  profitably  employed  on 
■work  which  cannot  be  carried  out  except  under  the  engineer's 
constant  supervision. 

An  architect  should  be  employed  for  the  buildings,  and 
the  engineer  should  give  general  instructions  and  follow  up 
the  designs  of  the  buildings;  by  acting  in  an  advisory  capacity 
the  general  ideas  of  the  engineer  can  be  closely  incorporated. 
The  architect  should  be  made  to  understand  that  shop  build- 


3.  The  column  spacing  determined  by  considerations  of 
actual  necessity  and  of  economy  In  the  coat  of  steel  work: 
for  the  erecting  shop  No.  6,  25  feet,  to  lie  with  the  span  of 
the  wing  shops;  for  the  machine  shops  Nob.  1,  2,  a,  and  4, 
and  forge  shop  No.  5,  16  feet,  because  of  economy  and  the 
fact  that  the  bents  In  the  old  shops  are  12  feet  and  are 
almost  wide  enough;  for  the  foundry  No.  8,  20  feet.  Fdr 
the  pattern  storage  building  No.  9,  IC  feet  Is  suggested,  but 
the  previous  caution,  respecting  the  laying  out  of  the  pattern 
rack  system  and   the   window  spacing,  should   be  considered. 

4.  The  bearing  power  of  the  soil  (obtained  from  ai.tual 
tests)  and  the  nature  of  the  foundations  proper.  Concrete  is 
almost  universally  used.  The  cheapest  type  of  foundation 
consists  of  a  footing  12  to  18  Inches  thick,  for  the  column 
piers,  and  a  plain  foundation  wall  uniform  in  thickness,  about 
two  feet  deep,  between  the  piers.  Reinforcement  Is  used  in 
the  footings  to  prevent  breaking  in  the  corner  where  the 
pier  starts,  and  in  the  bottom  of  the  wall  to  prevent  crack- 
ing. This  type  of  foundation  requires  no  forms  for  the  foot- 
ings, and  but  a  plain  form  for  the  wall  and  piers. 

5.  The  loads  for  which  the  steel  work  should  be  designed. 
The  snow  load  varies  with  the  latitude,  and  there  is  plenty 
of  data  to  govern.  With  a  gravel  roof  laid  on  plank  sheath- 
ing, 40  pounds  per  square  foot  of  projected  area  is  often 
assumed  for  the  total  load  on  the  trusses,  in  the  Central 
States.  For  the  floor  loads  for  the  machine  shop  galleries, 
250  pounds  live  load  is  sufficient  for  the  class  of  work  to  be 
done.  Anyone  who  has  not  studied  the  weight  on  loaded 
floors  will  be  surprised  at  the  amount  of  material  and  ma- 
chines required  to  load  a  floor  to  even  150  pounds;  in  this 
ease  we  need  extra  rigidity  to  reduce  the  vibrations  caused 
by  rapidly  moving  cranes.  For  the  sand  floor,  the  steel  work 
should  be  designed  for  a  safe  load  of  400  pounds  and  the 
concrete  floor  should  be  designed  for  a  safe  load  of  600 
pounds.  The  sand  will  often  come  in  wet  and  may  be  8  to 
10  feet  high  at  times,  equivalent  to  a  load  of  1,000  to  1.500 
pounds.  For  the  pattern  storage  assume  a  load  of  120  pounds, 
based  on  an  equivalent  of  4  feet  of  patterns  solid  on  the 
floor.     It  is  well  to  design  this  building  for  the  addition  of 
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Fig.  29.     Section  of 

Ings  are  for  use  and  not  for  ornament,  and  should  be  required 
to  take  the  responsibility  of  the  accuracy  of  the  figures  em- 
bodied in  his  plans.  The  engineer  and  the  architect  should 
work  up  the  steel  design  sufliciently  to  arrive  at  the  tonnage 
In  order  to  give  the  steel  companies  the  information  required 
for  making  bids;  it  is  good  policy  to  permit  the  steel  com- 
panies to  make  the  detail  design  of  the  structural  work,  and 
to  enter  bids  at  a  tonnage  price,  the  prices  being  based  on 
an  approximate  tonnage  erected  within  a  given  time.  The 
engineer  has  control  of  the  tonnage  on  account  of  the  detail 
construction  being  subject  to  his  approval. 
Data  for  the  Architect. 
The  following  data  should  be  furnished  the   architect: 

1.  The  block  plan  and  cross  sections,  already  made  up. 

2.  The  cost  range,  within  which  the  buildings  are  to  be 
designed.  For  present  prices,  this  should  be  from  $1.50  to 
tl.65  per  square  foot  for  the  main  buildings. 

*  .\daress  :    315  South  First  St.,  Rockford,  111. 
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Flooring  in  Galleries. 

another  floor  in  the  future,  as  this  added  space  can  thus  be 
obtained  at  less  price  than  by  building  on  the  ground. 

6.  The  maximum  wheel  loads  of  the  cranes  and  the  dis- 
tribution of  the  wheel  loads  on  the  crane  girders.  The 
table  given  on  page  19  of  Ketchum's  "Mill  Buildings"  is  rep- 
resentative for  the  loads  of  most  cranes.  Often  the  wheel 
load  is  taken  as  equal  to  the  rated  capacity  of  the  crane. 
This  is  very  safe. 

7.  Brick  curtain  walls  8  inches  thick  are  sufficient,  if 
built  between  the  columns  and  well  supported  by  the  hori- 
zontal members  of  the  steel  work.  An  8-inch  brick  wall  will 
conduct  nearly  45  per  cent  more  heat  than  a  12-inch  wall,  but 
there  is  such  a  small  percentage  of  brick  surface  that  this 
factor  of  heat  loss  will  not  justify  the  expense  of  a  wall 
thicker  than  8  inches. 

8.  Window  data.  Tbere  should  be  swinging  windows  as 
close  to  the  ceiling  as  possible,  and  part  fixed  sash,  and  part 
sliding  sash,  below  these  to  within  4  feet  6  inches  of  the  floor. 
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except  where  craiie  girders  and  Intervening  brickwork  inter- 
rupt. The  frames,  sash,  and  glass  should  be  standardized  to 
a  few  types  and  sizes. 

9.  Steel  rolling  doors  for  the  larger  openings,  and  sliding 
doors  for  the  openings  through  which  freight  cars  do  not 
pass,  should  be  provided.  There  should  be  a  wicket  door  in 
each  sliding  door,  and  enough  other  small  doors  to  permit 
of  going  from  one  shop  to  another,  in  winter,  without  open- 
ing up  the  large  doors. 

10.  Floors  should  be  made  as  follows:  6  to  12  inches  of 
gravel   concrete   with    4  x  4-inch    sleepers    embedded;    then    a 


Pig.  30.    General  Appearance  of  Shop  Building  such  aa  Specified. 

layer  of  fine  sand  and  coal-tar;  then  2-inch  tongued  and 
grooved  yellow-pine  planking  which  is  spiked  to  the  sleepers. 
The  sleepers  should  be  on  24-inch  centers.  On  the  planking 
is  laid  a  IV^x  4-inch  square  edge  maple  top  floor.  This  floor 
will  cost  from  22  to  30  cents  a  square  foot,  according  to  the 
thickness  of  the  concrete.  The  contract  for  the  floors  in 
buildings  where  machine  foundations  are  to  go  in,  should 
be  let  separately  on  a  square  foot  basis.  This  avoids  laying 
out  the  tools  at  an  early  time,  and  gives  the  shop  officials 
time  to  decide  on  a  satisfactory  layout.  Fig.  28  shows  sec- 
tion of  ground  floor,  and  Fig.  29  gallery  floor. 

11.  Fire-proof  vaults  should  be  provided  in  No.  8  building, 
foundry  office,  and  on  all  floors  of  the  No.  9  building. 

12.  Locating  wash  rooms  and  closets  in  large  works  is 
always  a  problem;  placing  them  on  the  mezzanine  floors, 
wherever  possible,  is  about  the  best  solution;  and  this  is  possi- 
ble with  the  headroom  that  we  have  provided. 

Fig.  30  shows  the  general  appearance  of  the  type  of  design 
outlined  above. 

General  Work  for  the  Engineering  Force. 

While  the  architect  is  working  up  the  shop  building  plans, 
the  power  plant  should  be  designed  complete,  under  the  engi- 
neer's supervision.  The  drawings  should  be  prepared  early, 
as  deliveries  on  power  apparatus  are  long,  even  in  dull  times. 
Standard  apparatus  should  be  used  if  the  conditions  permit. 

At  about  this  point  in  planning  shop  improvements,  the 
need  of  a  detailed  list  of  the  matters  requiring  consideration, 
becomes  apparent.  A  good  way  to  get  up  a  reasonably  cor- 
rect list  at  the  start  is  for  the  engineer  to  sit  down  with 
some  one  of  his  men,  conversant  with  the  general  plan  and 
experienced  on  construction  work;  then  with  the  survey  plat, 
block  plan  and  photographs  of  the  site  before  them,  they  list, 
independently,  every  item  that  comes  to  each  man's  mind. 
The  two  lists  when  combined  should  agree  fairly  well. 

The  following  list  gives  the  main  headings  that,  in  general, 
would  enter  into  such  a  list.  Besides  the  building  numbers 
of  the  block  plan,  the  yard  space  North  is  designated  by  the 
letter  A;  the  space  East  by  B;  the  space  South,  inside  the 
fence,  by  C;  the  space  South,  outside  of  the  fence,  by  D;  the 
yard  spaces  between  the  wing  shops  by  B„  E,,  E^;  between 
the  machine  shops  and  foundry  by  F;  and  between  the  foun- 
dry and  pattern  storage  building  by  O. 


Suarerested  Itemized  List  of  Details  Necessary  to  Complete 
the  Plant. 

Required  definite  planning,  securing  bids  and  prices,  con- 
tracting and  purchasing,  constructing  or  executing  of  the  fol- 
lowing: Clearing  the  site,  selection  of  grades  for  floors, 
tracks,  etc.,  staking  out  buildings,  tracks  and  fences. 

Underground  Work. 

Sewers. — Storm  sewers,  to  take  caro  of  roof  drains  and  sur- 
face water  in  yards. — Sanitary  sewers,  to  reach  all  buildings, 
excepting  Nos.  10  and   11. 

Water  Service. — Fire  and  sprinkler  mains,  to  reach  all 
buildings  and  hydrants  in  yards. — Shop  service,  to  provide 
drinking  water,  for  flushing,  and  for  wash  rooms. — Condenser 
main  from  steam  and  discharge  pipe. 

Power  Mains. — Heat  to  all  buildings  excepting  Nos.  10  and 
11. — Steam  to  forge  shop  No.  5  and  dry-kiln  No.  10. — Air  to 
all  main  buildings. — Oil  to  No.  5  and  No.  8. 

Foundations. — Building  foundations. — Holes  in  building 
foundations  for  service  mains  and  for  power  tunnel. — Machine 
fouiulations  in  shops  and  in  power  plant. — Crane  runway 
foundations  in  yards. — Pits  in  erecting  shop  and  foundry. — 
Power  tunnel  between  buildings. 

Work  Above  Ground. 

Lighting. — All  shop  interiors,  the  yards  between  the  shops, 
all  gateways  and  main  avenues  within  the  works. 

Power. — To  all  shops  and  yard  cranes. 

Plumbing. — Air  piping. — Water  piping. — Sprinkler  system. — 
Gravity  tank. 

Tracks  and  Equipment. — Tracks,  switches. — Track  scale. — 
Scale  house. — Locomotive  shed. — Watchmen's  sheds. — Switch 
engine. — Locomotive  crane. 

Telephone  system. 

Structural  Steel. — Roof  loads,  floor  loads,  crane  loads,  col- 
umn loads. — Provision  for  extensions,  for  attachment  of  jib 
cranes,  for  support  of  counter-shafts  and  line-shafts,  for  fire- 
proofing,  for  attachment  of  trolley  hoist  runways,  for  support 
of  top  end  of  window-frame,  for  support  of  pipe  coils. — Ele- 
vator guides  and  framing,  railings,  anchor  bolt  diagram,  an- 
chor bolts,  plates  and  column  foot-plates. 

Concrete  Floors. — In  all  buildings  excepting  No.  5,  No.  8 
and  No.  11. 

Cement  Floors. — For  all  wash  rooms,  boiler  room,  pattern 
storage  rooms. — Treads  for  stairs,  stair  landings. 
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Maehinvry,  X  T. 
Tig.  31.    Flre-proofinfiT  of  Steel  Beams. 

Fire-proofing. — Fire  doors  in  all  fife  walls, — Metal  frames 
and  wire-glass  windows  at  junction  of  wing  shops  and  No. 
6  building,  on  foundry  side  of  boiler  house,  on  either  side  of 
fire  walls. — Concrete  or  mortar  protection  of  exposed  steel 
work  in  No.  9  building.  (Fig.  31  shows  an  economical  method 
of  protecting  beams  and  columns,  suggested  by  the  Associated 
Factory   Mutual    Insurance   Company.) 

Concrete  Roofs. — Over  charging  floors,  over  dry  kiln. 

Walls. — Brickwork,  anchors,  pilasters,  parapets,  coping,  wood 
for  lumber  shed, 

Windows. — Widths,  heights  of  frames,  size  of  sash,  size  of 
glass,  pivot  windows,  balanced  sash,  weighted  sash. 

Doors. — Rolling,  sliding,  wicket,  and  small   doors. 

Roof. — Gravel,  sheathing,  wood  purlins,  saddles,  strainers, 
downspouts  flashing  and  counterflashing,  ladders. 
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Floors. — Under  planking,  top  floor,  troughs  for  piping,  in- 
dustrial  tracks. 

Miscellaneous. — Stairways,  vaults,  core-ovens,  offlces,  ele- 
vators, cranes,  trolley  hoists,  traveling  jib  cranes. 

Power  Plant  Equipment. — Engines,  generators,  switchboard, 
boilers,  stokers,  ash  and  coal  handling  apparatus,  feed-water 
heaters,  water  softeners,  condensers,  feed-pumps,  flre-pump, 
compressors,  receiver,  engine  room  crane. 

The  preceding  list  does  not  enumerate  the  details,  as  each 
building  has  its  own  characteristics.     Each  building  should 

be  taken  separately 
and  the  general 
heads  enlarged  upon 
according  to  the 
conditions.  The  list- 
ed items  should  be 
checked  off,  as  soon 
as  the  drawings  re- 
quired are  under 
way.  Consulting 
with  the  various 
foremen  of  depart- 
ments will  constant- 
ly add  to  the  list,  as 
various  improve- 
ments are  suggested. 
These  little  things 
bring  the  cost  up 
amazingly,  and  that 
is  the  reason  why 
the  engineer  should 
hold  to  a  broad 
range  in  his  original 
estimate. 

Time  Chart  to  Gov- 
ern Work. 

After  listing  the 
details  of  the  work, 
a  time  chart  can  be 
made  out,  to  be  used 
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Pig.  32.    Economical  Form  of  Truss  and  Column 


in  controlling  the  commencement  and  completion  of  the  vari- 
ous details.  This  time  chart  or  schedule  is  the  most  impor- 
tant record  used  in  completing  a  series  of  improvements 
within  a  definite  time.  It  is  as  important,  as  a  train  sched- 
ule is  to  a  railroad. 

The  construction  of  a  large  plant,  naturally,  is  separated  into 
divisions,  each  complete  in  itself.  The  time  chart  should  be 
divided  accordingly,  for  instance,  machine  shop  No.  1,  machine 
shop  No.  2,  etc.,  and  into  general  divisions  which  cover  the 
work  that  cannot  be  charged  to  the  separate  buildings. 

We  should  have  a  chart  for  each  division,  and  each  class  of 
work  for  each  division  should  have  columns  as  follows: 
Drawings,  dates  of  commencement  and  completion;  account 
number,  against  which  to  charge  cost;  name  of  contractor; 
date  of  order  or  contract;  date  when  work  should  be  com- 
menced; date  when  commencement  is  promised;  date  of  prom- 
ised delivery;  date  of  delivery;  date  when  work  should  be 
completed;  date  of  promised  completion;  date  of  actual  com- 
pletion; estimated  cost;  actual  cost;  notes.  Each  item  of 
work  should  have  three  lines,  so  that  revisions  can  be  made 
without  erasing  the  original  dates.  Revisions  generally  are 
necessary,  as  a  spell  of  bad  weather,  or  a  strike,  can  throw 
out  of  gear  the  best  laid  plans.  The  dates  should  be  adhered 
to,  and  the  contractors  should  be  held  to  their  promises  ir- 
respective of  the  state  of  subsequent  work.  The  following 
Instance  shows  the  importance  of  this  latter  statement.  The 
general  contractor  on  a  certain  building,  was  delaying  the 
completion  of  the  foundations,  giving  as  a  reason  that  the 
tteel  work  was  not  in  sight.  At  the  same  time,  investigation 
developed  that  the  steel  company  was  delaying  because  the 
foundations  were  not  completed. 

Foundations. 

The  depth  of  the  foundations  will  depend  upon  the  depth  of 

excavation  required  to  reach  a  soil  with  a  minimum  bearing 

power   of   two   tons   per   square   foot.     The   figures   given    in 

''Trautwine"  are  safe  for  estimating,  but  actual  tests  should 


give  the  data  for  speciflc  cases.  The  footings  should  be  pro- 
portioned to  sustain  the  actual  dead  load  of  buildings  and  an 
average  of  the  added  loads  on  the  building  superstructure, 
omitting  the  snow  load.  For  the  crushing  strength  of  the  con- 
crete piers,  250  pounds  per  square  Inch  should  not  be  ex- 
ceeded for  plain  concrete,  and  700  pounds  per  square  inch  for 
reinforced  piers.  The  area  of  the  footings  will  be  about  7.3 
times  as  great  for  a  gravel  subsoil  as  the  area  of  steel  column 
foot  plates.  The  total  weight  bearing  on  the  foundations  will 
approximate  300  pounds  per  square  foot  of  ground  floor  space 
for  gallery  shops,  such  as  Nos.  1,  2,  3,  4,  and  8;  250  pounds 
for  high  shops  without  galleries,  such  as  No.  6;  and  200 
pounds  tor  low  shops  without  galleries.  These  loads  will  re- 
quire, respectively,  1/50,  1/60,  and  1/90  cubic  yard  of  excava- 
tion, and  1/75,  1/90,  and  1/135  cubic  yard  of  concrete  per 
square  foot  of  ground  floor  space.  The  foundation  wall  for 
carrying  the  weight  of  brick  work  between  the  columns,  if 
made  about  2  feet  deep  and  reinforced,  will  cost  only  halt 
as  much  as  foundations  that  are  carried  down  to  the  level  of 
the  column  footings. 

Structural  Steel  Details. 

In  order  to  secure  sufficient  strength  of  steel  work  at  a 
low  cost,  the  following  points  should  be  watched,  either  in  the 
design  or  in  the  checking.  Crane  loads  and  concentrated 
loads  on  the  trusses  add  complexity  to  an  otherwise  simple 
proposition. 

Trusses.— The  stress  diagrams  should  first  be  checked.  The 
stresses  in  the  upper  and  lower  chords  can  be  found  approxi- 
mately by  the  formula: 

Maximum  stress  per  square  inch  = , 

8  XD 
in  which  W  =  the   total  weight  on  both  columns    (including 
the  weight  of  the  truss) ;  L  =  the  length  of  the  span  between 
columns;   D  =  the  average  depth  of  the  truss  in  feet.     The 


Fig.  33.    Laying  SpUt  TUe  Pipe  for  Running  Pipes  Underground. 

writer  has  compared  the  weight  of  a  number  of  trusses  for 
flat  pitch  roofs,  for  column  spacings  of  16  and  20  feet,  with 
plank  roofs  and  wood  purlins,  and  none  exceeds  5  pounds  per 
square  foot  of  projected  area  of  roof.  Calculations  based  on 
a  total  load  of  40  pounds  per  square  foot  of  projected  area 
should  be  safe  for  the  latitude  of  Chicago  and  the  South,  and 
50  pounds  for  New  England.  One  of  the  leading  structural 
firms  in  the  Central  West  recommends  for  flat  roots  the  form 
of  truss  shown  in  Fig.  32,  the  height  in  the  center  being  about 
one-tenth  of  the  span.  Angle  sections  are  used  and  the  price, 
erected,  in  the  vicinity  of  Cincinnati  is  about  $60  per  ton 
(October,  1908).     The  height  specified  requires  about  25  per 
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cent  more  metal  than  if  made  one-eighth  of  the  span,  but  the 
added  cost,  at  J60  per  ton,  for  the  shallower  truss  Is  less  than 
the  added  cost  of  the  brickwork  In  the  walls  for  the  higher 
truss;  and  It  will  not  take  any  more  time  to  erect  the  heavier 
truss,  but  will  require  more  time  to  build  the  higher  wall. 
The  allowable  stress  per  square  inch  of  the  various  truss 
members  can  be  found  in  Kidder's  "Architects  and  Builders' 
Pocketbook,"  pages  463  to  470,  or  on  pages  143  and  144  of  the 
Cambria,  or  on  page  209  of  the  Jones  &  Laughlin  handbook. 


ASPHALT  PITCH  AND  WMAP  AT  MINT* 
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NLEVELOFeXCAVATIOM  \nOoe  AMO  PIPC 

FOR  ROLLERS 

Biavtwntry,  If  ** 
Fig.  34.    Section  of  Conduits  shown  in  Fig.  33. 

Columns. — Many  different  forms  of  columns  are  used  to  sup- 
port roof  and  crane  girders.  The  column,  shown  in  Fig.  32, 
is  probably  as  economical  as  any.  In  a  general  way,  the  an- 
gles on  the  girder  side  (sometimes  reinforced  with  a  channel) 
are  designed  to  support  the  crane  loads,  and  the  angles  on  the 
other  side  are  designed  to  carry  the  roof.  This  form  of  col- 
umn will  cost  from  f 65  to  $70  per  ton  erected,  at  the  present 
time.  The  area  of  section  required  for  this  form  of  column  is 
found  by  the  formula 

\P  + 


I   /          3  VPA 
.4=-     P+  

p  \  y    f 


in  which     A  =  area  of  column  section, 

p  =  maximum  allowable  stress  per  square  inch, 
Pz=  total  load,  both  eccentric  and  concentric, 
Pe^  eccentric  load, 
Tz=  distance  of  eccentric  load  from  neutral  axis  of 

the  column, 
y  =  distance  of  extreme  fiber  from  the  neutral  axis 
on  the  loaded  side. 
The  number  of  formulas  giving  values  of  p  are  many,  but  the 
values  given  in  the  steel  companies'  handbooks  are  a  good 
basis,  as  they  are  tabulated.  Increasing  these  values  about 
7  per  cent  will  give  the  allowable  stresses  according  to  the 
Chicago  building  code.  Increasing  them  11  per  cent  will  give 
approximately  the  stresses  used  by  the  steel  companies  in  cal- 
culating the  safe  loads  for  their  special  forms  of  columns. 

For  columns  for  very  light  loads,  built  into  walls,  single  I- 
beams  can  be  used,  costing  about  $56  per  ton,  erected.  Short 
columns,  made  up  of  four  angles,  laced,  require  the  least  area 
of  section  for  light  loads,  and  will  cost  about  $75  per  ton, 
erected. 

Crane  Girders. — These  should  preferably  be  made  of  angles 
and  plates  with  a  generous  depth,  as  deep  girders  help  to 
stiffen  the  columns,  and  minimize  the  effects  of  the  longitu- 
dinal thrust  of  the  cranes,  which  is  a  great  deal  more  than 
generally  assumed.  From  records  of  current  consumption  of 
30  ton  cranes,  starting  with  load,  the  thrust  on  each  girder  is 
equal  to  40  pounds  multiplied  by  the  number  of  tons  load 
and  the  total  weight  of  the  crane. 

Lintels — Channel  girders  with  cast  iron  separators  are  the 
cheapest  for  a  given  load,  but  lintels  made  up  of  an  I-beam, 
with  a  plate  riveted  to  the  bottom  flange,  are  neater,  as  the 
steel  is  not  exposed  to  view.  In  general,  sections  less  than 
1,4  inch  should  not  be  used,  and  in  forge  shops  a  sixteenth  of 
an  inch  should  be  added,  as  the  extra  thirty-second  on  a  side 
is  better  protection  against  the  destructive  action  of  the  gases 
than  any  paint,  although  the  paint  should  be  there  too. 

Stairs. — These  should  be  formed  of  channels  for  horses,  and 
the  treads  of  channels  with  flanges  turned  up.  and  filled  in 
with  cement  and  cast-iron  chips  mixed.  Pipe  railings  should 
be  better  secured  to  the  channel  horses  than  by  the  usual 
means  of  malleable  fittings,  as  these  are  rather  too  weak. 


Elevator  Towers. — Where  hydraulic  plunger  elevators  are 
not  used,  towers  made  up  of  angles  diagonally  braced  should 
be  built  from  the  ground  up,  thus  relieving  the  floors  of  this 
load.  The  hatchway  should  be  2  inches  longer  than  the  de- 
sired length  of  platform  and  about  2  feet  wider,  to  provide  for 
guides,  counterweights  and  cables.  The  tower  should  have 
a  platform  at  least  15  feet  above  the  upper  floor  for  the  wind- 
ing engine.  It  is  a  mistake  to  merely  provide  openings  for  an 
elevator  and  to  leave  the  means  of  support  as  an  after  con- 
sideration. 

Anchors,  etc. — Holes  should  be  provided  in  columns  and 
girts  for  anchors  for  the  brickwork,  and  In  lintels  for  at- 
taching the  window  frames.  A  light  angle  on  either  side  of 
the  frame  and  extending  down  to  the  next  lintel  or  girt,  with 
holes  punched  at  intervals  of  4  feet,  will  permit  of  erecting 
the  frames  in  advance  of  the  brickw'ork  and  will  obviate  the 
use  of  jamb-blocks  (wooden  blocks  built  into  brickwork  and 
nailed  to  the  frames). 

Relation  of  Types  of  Construction  to  Insurance  Rates. 

The  following  table  shows  the  basing  rates  of  one  of  the 
Inspection  Bureaus  of  the  Central  States,  and  the  modifying 
factors,  as  applying  to  industrial  plants. 

BATE  IN  CENTS  PER  $100  PER  YEAR,  ON  BUILDINGS  AND  CONTENTS. 

Foundries, 
Xon-combus- 
Machine        tible  Cupola         Pattern 
Shops.  Platforms.  Storage. 

Two-story  mill  construction,  1(^,- 
000  square  feet  area  on  each 

floor    100  135  85 

Steel  or  brick  construction....       85  115  70 

Reinforced     concrete     or    fire- 
proofed      steel      construction, 

buildings    25-50  30-65  20-45 

Reinforced     concrete     or    fire- 
proofed      steel      construction, 
contents     50-75  65-100  45-65 

When  sprinklers  are  installed  in  any  of  the  above  classes, 
the  rate  on  buildings  is  within  a  range  of  20  to  35  cents, 
where  there  is  from  50,000  to  75,000  square  feet  of  sprinkled 
area.  Additions  to  basing  rates  are  made  for  more  than  20,000 
square  feet  in  one  area  ground  floor,  and  more  than  10,000 
square  feet  on  second  floor,  and  when  cupola  is  less  than 
10  feet  above  roof.  Defective  ■wiring  carries  a  charge  of  10 
cents,  and  when  there  is  no  city  fire  protection   25  cents  is 


Fig.  35.    Section  of  Tunnel  for  Pipes  and  Electric  Conductors  and 
Transportation  of  Castings. 

added  to  all  rates.  Rates  are  modified  for  A.  D.  T.  watch- 
man service,  stand  pipe  and  hose,  chemical  extinguishers,  etc. 
In  large  plants,  where  a  blanket  policy  covers,  the  insurance 
companies  are  not  always  strict  about  enforcing  underwriters' 
rules,  but  it  is  to  the  owner's  interest  to  make  the  plant  safe 
and  avoid  as  far  as  possible  the  loss  due  to  interrupted  busi- 
ness caused  by  a  serious  fire.  Therefore,  preventative  means, 
such  as  enclosed  elevator  hatchways,  stairways  with  metal 
lath  and  plaster,  wire  glass  windows,  fire  doors,  etc.,  are  well 
justified. 
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Power,  Steam  and  Water  Distribution. 

Electric  Mains. — The  private  plant  has  a  choice  between 
overhead  work  and  underground  conduits  or  tunnels.  The 
advantages  of  overhead  distribution  are  first  cost  and  effi- 
ciency. For  underground  distribution  there  is  a  choice  between 
multiple  tile  ducts  having  spaces  for  four  or  six  conductors, 
and  tunnels  used  also  for  steam  and  water  and  air  pipes. 
This  is  objectionable  as  it  is  difficult  to  keep  the  wires  away 
from  the  hot  or  warm  pipes  at  all  points. 

Pipe  ifoins.— Underground  work  is  the  most  natural  means 
of  distribution.  The  general  method  Is  to  group  all  piping  and 
wiring  into  a  tunnel.  This  gives  perfect  accessibility,  but  the 
expense  Is  hardly  justified  unless  the  tunnel  ts  necessary 
as  a  means  of  communication  between  various  parts  of  the 
plant.  A  compromise  method  of  distribution  Is  by  means 
of  split,  or  lidded  tile  pipe.  There  Is  not  the  accessibility, 
as  in  a  tunnel,  but  the  difference  in  first  cost  Is  so  greatly 
In  favor  of  the  split  tile,  that  the  expense  for  occasional 
excavating  and  repair  of  a  leak  is  well  justified.  The  pipe 
mains,   laid    in  split   tile,  can  be  tested   as  severely  as  de- 
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Pig.  36.    Croas-section  of  Tunnel  used  for  Pipes  and  Electric 
Conductors  only. 

Bired  before  putting  on  the  lid  and  back-filling.  A  leak  In  a 
steam  pipe  is  easily  found  on  account  of  the  heating  of  the 
ground  in  the  vicinity  of  the  leak.  Fig.  33  shows  two  runs 
of  this  pipe,  ready  for  the  pipes.  Fig.  34  is  the  cross-section  of 
this  line  and  shows  the  simplicity  of  this  means  of  under- 
ground distribution.  A  tunnel  must  be  necessarily  large 
enough  for  added  pipes  and  for  men  to  work.  Fig.  35  shows 
a  cross-section  of  a  tunnel  for  both  power  and  transferring 
castings,  and  Fig.  36,  a  tunnel  for  power  distribution  alone. 

The  work  shown  in  Figs.  33  and  34,  for  a  distance  of  260 
feet,  actually  cost,  in  1907,  per  lineal  foot,  complete,  ready  for 
use,  with  steam,  water  and  current,  $3.30,  excluding  the  cost 
of  the  copper  cables;  all  labor  and  material,  excepting  cables 
and  wrought  iron,  $2.00.  These  costs  were  within  5  per  cent 
of  the  estimate.  In  comparison,  the  estimated  cost  of  a  tun- 
nel 4  feet  by  6  feet  inside  was  about  $7.00  per  foot,  ready  for 
piping  and  wiring.  Adding  to  this  figure  the  actual  cost  of 
piping,  and  labor  of  installing,  $1.30,  and  the  cost  is  $8.30  as 
compared  with  $3.30. 

*     *     * 

The  Schlick  gyroscopic  apparatus  for  preventing  the  rolling 
of  ships  at  sea  has  lately  been  installed  on  the  British  pas- 
senger steamer  Lochiel.  According  to  Engineering,  the  appa- 
ratus has  proved  a  success  in  actual  use,  and  decreased  roll- 
ing of  a  total  angle  of  32  degrees  to  a  roll  from  2  to  4  degrees, 
an  amount  which  is  barely  perceptible  to  the  passenger.  The 
apparatus  has  previously  been  tried  in  England  on  an  experi- 
mental basis,  but  this  is  the  first  time  that  it  has  been  in- 
stalled in  a  British  passenger  steamship.  The  gyroscope  is 
driven  electrically,  and  requires  very  little  attention.  The 
design  has  been  simplified,  is  more  compact  than  the  previous 
one,  and  takes  up  a  comparatively  small  space  in  the  steamer. 
It  can  be  easily  thrown  in  or  out  of  action  according  to  the 
requirements. 


INVENTORS   VS.   EMPLOYERS   AND 
ASSOCIATES.* 

B.  C.  BMlTB.i; 

"What  did  you  Invent?"  This  question  was  propounded  to 
one  of  two  alleged  Joint  Inventors  by  an  astute  attorney.  It 
developed,  as  the  attorney  expected,  that  the  Interrogated 
party  had  no  part  In  the  conception  and  development  of  the 
device  Invented,  but  merely  a  pec^unlary  interest  therein. 
Therefore  the  patent  at  issue  was  void,  because  it  had  beeii 
falsely  sworn  to,  one  of  the  parties  to  the  patent  application 
having  taken  oath  that  he  was  a  co-inventor  when  he  was 
not. 

A  misconception,  considerably  widespread,  exists  concern- 
ing "invention" — the  mental  conception,  and  the  embodiment 
of  the  mental  conception— /ind  the  title  "Inventor."  The  em- 
bodied Invention  possesses  property  value  which  can  be 
secured  for  a  term  of  years  by  "letters  patent."  This  property 
value,  or  right  and  title  in  and  to  a  patented  invention,  is 
transferable.  It  can  be  shared  with  others  or  disposed  of 
in  toto,  but  only  by  assignment. 

The  title  to  inventorship  is  not  transferable,  for  the  simple 
reason  that  the  mental  process  or  act  of  Inventing  is  not 
transferable."  The  astronomer  who  discovers  a  new  star 
Is  the  discoverer.  The  discovery  is  his  act  and  though  he 
may  see  fit  to  attribute  a  share  in  the  discovery  to  another, 
the  statement  is  false  unless  that  other  was  directly  instru- 
mental in  the  discovery.  It  is  not  sufficient  that  he  was 
with  the  discoverer  at  the  time.  Even  though  he  provided 
the  instruments  with  which  the  discovery  was  made,  he  is 
not  the  discoverer  or  a  co-discoverer.  In  the  same  way,  the 
inventor  may  not  share  his  title  to  inventorship  with  his 
friend  as  a  courtesy,  or  w-ith  him  who  finances  his  efforts 
as  a  measure  of  security  to  the  latter's  property  rights  in  the 
invention.  Xotwithstanding  the  simplicity  of  the  foregoing 
proposition,  its  dictates  are  frequently  transgressed,  and  the 
following  actual  examples  indicate  various  forms  in  which 
the  transgression  takes  effect. 

"I  want  B  to  go  in  with  me  on  this  patent.  He  has  helped 
me  out  a  lot  of  times,  and  I  want  him  to  share  the  credit 
and  profit  of  this  thing  with  me." 

Again:  "C  has  worked  on  this  thing  with  me  and  I  am 
going  to  let  him  in  on  the  patent  as  one  of  the  inventors,  to 
encourage  him.  He  hasn't  really  invented  anything,  but  has 
made  some  good  constructions.  It's  good  policy  to  call  him 
one  of  the  inventors." 

The  third  case  is  piratically  startling.  A  skilled  mechanic 
was  employed  and  paid  to  develop  a  certain  machine.  He,  in 
turn,  delegated  a  skilled  designer  to  the  work,  leaving  it  in 
the  designer's  hand  and  devoting  no  attention  to  it  person- 
ally, whatever.  The  designer  made  some  patentable  improve- 
ments and  his  employer  blandly  told  him  to  prepare  the 
requisite  patent  application  drawings,  and  he  himself  would 
apply  for  the  patents.  The  designer,  however,  knew  his  own 
status  in  the  matter  and  insisted  that  the  application  should 
be  filed  in  his  own  name,  which  was  proper  under  the  cir- 
cumstances. 

The  first  two  cases  are  by  no  means  uncommon,  and  well 
illustrate  how  a  desired  end  may  be  defeated  by  improper 
procedure.  The  third  example  is  also  of  a  not  uncommon 
practice,  and  it  illustrates  a  peculiar  condition,  viz.:  the 
attitude  of  certain  employers  who  seem  to  think  modern 
employment  is  akin  to  feudal  servitude  or  vassalage,  and 
that  the  wages  and  salaries  they  pay  accord   a   lien  on  the 

•  For  previous  articles  on  patents.  Inventions,  etc..  see  Machinery, 
.Tune.  190S,  Patents  and  Inventors,  an'J  prerious  matter  there  re- 
ferred to. 

7  .Address,  R.  F.  D.  4,  Attleboro,  Mass. 

JEdwin  C.  Smith  was  bom  in  Elizabeth.  N.  J..  1869.  and  received 
a  technical  education  In  the  Massachusetts  Institute  of  Technology. 
He  has  been  employed  by  the  Union  Ilill  Trimmer  Co..  Boston,  Mass.. 
Locliwood,  Greene  &  Co..  Boston.  Mass. ;  Universal  Winding  Co..  Provi- 
dence, R.  I.,  and  the  Mossberg  Wrench  Co..  .\ttleboro.  Mass..  with 
which  concerns  he  has  been  draftsman,  assistant  superintendent,  and 
manager.  He  had  charge  of  the  obtaining  of  patents,  both  domestic 
and  foreign,  (or  the  Universal  Winding  Co..  and  has  made  patents 
and  patent  law  a  special  study.  Mr.  Smith  has  had  extended  experi- 
ence with  economical  interchangeable  manufacture  and  special  tools 
required  therein. 

'  Robmson  on  Patents.  |  3G.3' :  "No  concession,  on  the  part  of  the 
real  inventor,  that  someone  else  Is  the  inventor  or  the  first  Inventor, 
can  either  charge  the  fact,  or  confer  upon  the  latter  the  right  to 
patent  the  invention  as  his  own."— JIammond  vs.  Pratt  (1S79),  Vol. 
16.  Official  Gazette,  p.  1235.  "Parties  have  no  right,  by  contract, 
falsely  to  concede  priority  of  Invention." 


25G 


MACHINERY. 


December,  1908. 


body,  mind,  and  spirit  of  each  of  their  employes.  Referring 
to  the  tlrst  two  examples,  they  are  subject  to  the  same  con- 
ditions as  are  cited  In  the  opening  paragraph.  Whether  one 
attempts  to  share  Inventorship  In  acceptance  of  a  proffered 
courtesy,  or  as  a  means  to  protect  his  financial  Interest,  by 
Bubscriblng  to  a  patent  as  Inventor,  he  not  only  fails  of  his 
purpose,  but  wrecks  the  whole  patent  value  as  well,  annulling 
the  rights  of  the  real  inventor  as  well  as  his  own. 

The  third  example  is  of  two  types,  one  of  the  employer 
who  does  not  know  his  own  status  with  reference  to  Inven- 
tions made  by  his  employes;  the  other,  of  the  employer  who 
does  know,  but  takes  long  chances  through  lack  of  knowledge 
on  the  part  of  his  employes.  In  either  case,  the  employers 
should  realize  that  their  interests  can  be  best  protected  by 
specific  contracts  or  agreements  whereby  the  employe  binds 
himself  to  turn  over  to  his  employer  whatever  invention  he 
mny  make  during  his  employment,  which  pertains  to  the 
business.  This  is  fair,  because  the  stimulus  to  improve  and 
invent  is  frequently  derived  from  the  atmosphere  of  invention 
existing  in  the  particular  shop  where  the  employe  works; 
but  the  fact  that  one  is  an  employe  does  not  bind  him  to  turn 
his  inventions  over  to  his  employer,  unless  some  contract  or 
agreement  exists  whereby  he  is  compelled  to  do  so. 

Employment  to  make  a  specific  invention  or  improvement 
constitutes  such  an  agreement."  If  one  is  especially  employed 
to  invent,  develop,  or  perfect  a  device  for  a  given  business, 
obviously,  whatever  is  derived  from  this  work  belongs  to  the 
proprietor  of  the  business,  so  far  as  it  pertains  to  that  busi- 
ness. But  the  proprietor  cannot  subscribe  to  a  patent  applica- 
tion as  inventor,  unless  he  himself  actually  created  the 
patentable  improvement.  If  initiated  by  the  designer,  then 
he  alone  is  the  inventor. 

On  the  other  hand,  mere  constructive  work  is  not  invention. 
An  invention  may  be  made  by  one  having  no  experience  in 
construction  or  in  the  operation  of  machines  or  manipulation 
of  implements.  He  may  be  unable  to  make  a  correct  work- 
ing drawing.  He  must,  however,  have  in  mind  a  definite 
construction  which  he  can  so  impart  to  a  skilled  mechanic, 
that  the  latter  can  produce  a  working  construction.  It  may 
be  necessary  to  impart  his  idea  orally,  dictating  the  forms 
and  arrangement  of  parts,  or  by  sketch  or  some  model,  how- 
ever crude  and  lacking  in  the  attributes  of  worltmanship  or 
sound  constructional  embodiment.  The  information  or  in- 
struction so  imparted  must,  however,  comprise  and  convey 
means  for  attaining  the  end  desired.  An  employer  recently 
claimed  to  be  inventor  of  a  device  produced  by  one  of  his 
employes  because,  he  contended,  the  invention  had  been 
made  at  his  own  instance.  It  developed  that  "his  own  in- 
stance" consisted  only  in  seeing  a  certain  insufl5ciency  in 
some  apparatus  of  which  he  was  proprietor.  He  had  tried 
to  overcome  the  deficiency,  and  had  ceased  from  trying. 
Months  after,  an  employe  who  was  not  a  constructive  me- 
chanic had,  without  hint  or  help,  solved  the  problem  simply 
and  satisfactorily.  In  this  case,  the  employe  was  the  inven- 
tor and  subscribed  as  such  to  the  patent  application.'  It  is 
well  established  that  recognition  of  a  need  of  improvement 
or  advantage  of  a  change  is  not  invention.*  To  constitute  in- 
vention, the  mental  process  which   recognizes  the   deficiency 


'Joliet  Mfg.  Co.  vs.  Dice  I  11,649  (1883)  ;  "When  a  workman  is 
hired  to  invent,  the  employer  will  own  the  inventions  which  fall 
within  the  scope  of  the  contract,  while  the  others  will  belong  to  the 
employe."— Kobinson,  Vol.  2,  p.  637 :  "If  he  (the  employer)  con- 
tracts for  his  emplove's  inventive  skill,  for  Its  exercise  in  his  behalf, 
he  may  thereby  become  the  equitable  owner  of  the  inventions  which 
result,  and  be  entitled  to  an  assignment  of  the  patents  when  they  are 
obtained." 

3  Pressed  Steel  Car  Co.  vs.  Hansen,  137  F  403  :  "An  employer  has 
no  right  to  the  patent  for  an  Invention  made  by  an  employe,  In  the 
absence  of  an  express  contract  or  agreement  of  specific  employment 
to  make  the  invention." — .\gawam  vs.  Jordan.  74  U.  S.  58.J,60J : 
"No  one  is  entitled  to  a  patent  for  that  which  he  did  not  Invent, 
unless  he  can  show  a  legal  title  to  the  same  from  the  Inventor  or 
bv  operation  of  law." 

•Robinson  on  Patents,  §394-1:  Collar  Co.  vs.  Van  Deusen: 
"Evans,  the  assignor  of  the  plaintiffs,  was  a  manufacturer,  and 
claimed  to  be  the  inventor,  of  paper  collars.  He  •  •  •  employed 
various  paper-makers  to  experiment  toward  the  production  of  such  a 
paper  as  he  required.  As  thev  nresented  to  him,  from  time  to  time, 
the  fruits  ot  their  experiments,  he  pointed  out  to  them  the  particu- 
lars hi  which  their  papers  were  still  deficient  but  gave  them  no  in- 
formation as  to  the  Ingredients  to  he  used  or  the  methods  to  be 
employed  In  arriving  at  the  necessary  results.  It  was  held  that  he 
was  neither  the  Irventor  ot  the  paper  finally  produced,  nor  of  the 
process  bv  which  It  was  made :  that  he  had  merely  pointed  out  an 
end  to  be  obtained,  not  the  means  of  its  attainment,  and  wis  not 
entitled  to  appropriate  the  discoveries  of  the  paper-makers  as  his  own 
Invention." 


must  develop   into  a   mental    act  ot  discovery   or  determina- 
tion of  specific  means  to  supply  the  remedy  for  the  deficiency. 

The  relation  of  an  Inventor  to  his  associates  requires  con- 
sideration. The  development  of  any  substantial  invention 
and  many  smaller  ones  usually  requires  the  concurrent  ap- 
plication of  many  minds.  The  inventor's  work  is  frequently 
that  of  a  pioneer.  His  roads  into  new  fields  of  endeavor 
are  frequently  only  blazed  trails.  Draftsmen,  pattern-makers 
and  skilled  constructors  follow  the  paths  he  makes,  develop- 
ing his  crude  embodiments  of  accomplishment  into  perma- 
nent structure  or  fabric.  An  experienced  inventor  has  re- 
marked, "An  inventor  is  rarely  a  skillful  mechanic.  Nervous 
anxiety  to  'see  the  wheels  go  round,'  precludes  that  patience 
and  concentration  demanded  in  fine  work." 

Because  of  this  fact,  there  are  frequently  heard  on  the  part 
of  an  inventor's  associates,  such  invidious  remarks  as:  "That 
was  really  my  idea";  or  even:  "Its  really  my  invention.  He 
had  only  a  crude  idea.  I  constructed  it  so  it  was  practical." 
Such  individuals  lose  sight  of  the  consideration  of  their  em- 
ployment; i.  e.,  knowledge  and  skill  given  in  the  highest 
degree  in  their  power. 

Those  who  have  associated  with  others  in  the  work  of  In- 
ventive development  can  readily  recall  instances  where  two 
or  more  have  "thought  of  the  same  thing  at  the  same  time." 
The  stimulus  of  the  inventor's  creative  thought  seems  to  per- 
meate and  fructify  the  mental  processes  of  those  about  him. 
It  being  usually  impossible  for  an  inventor  to  personally 
carry  out  all  the  details  of  his  invention,  it  is  inevitable 
that  his  associates  who  further  and  develop  his  ideas  shall 
produce  creations  having  the  attributes  of  invention,  but  it 
is  fair  to  conjecture  as  to  the  extent  of  their  progress,  had 
he  not  imparted  the  first  impulse  by  his  primary  inventive 
act.  This  view  is  recognized  by  the  courts,  and  such  inven- 
tions, termed  ancillary  inventions,  are  considered  as  having 
been  engendered  by  the  parent  conception  or  stimulated  by 
concordant  effort  on  the  part  of  associates  or  of  others  operat- 
ing under  the  inventor's  supervision.  Being,  therefore,  con- 
sidered a  part  of  the  parent  invention,  they  are  deemed  to  be- 
long to  the  inventor  himself  so  far  as  title  to  inventorship 
is  concerned,  and  the  right  to  subscribe  Its  Inventor  to  the 
patent  applications.' 

This  is  manifestly  fair,  for  otherwise  an  inventor  would 
be  at  the  mercy  of  the  cupidity  and  covetousness  of  unfair 
and  mercenary  associates.  Without  such  consideration  for 
the  inventor's  rights,  he  would  be  obliged  to  dispense  with 
associates,  and  the  delay  entailed  by  his  efforts  to  personally 
and  alone  work  out  an  invention  in  all  its  details  would  de- 
feat the  spirit  and  purpose  of  the  patent  establishment,  viz.: 
prompt  public  disclosure  for  advantage  to  industrial  advance- 
ment. Care  should  be  exercised,  however,  to  distinguish  be- 
tween primary  and  ancillary  invention.  Unless  the  indi- 
vidual who  devises  an  improvement  is  distinctly  associated 
with  the  development  of  the  machine  or  invention  to  which 
his  improvement  pertains,  the  chances  are  that  he  himself 
is  the  inventor  of  the  improvement  devised  and  should  sub- 
scribe to  the  patent  application. 

For  example,  a  maker  of  milling  machines  has  in  hand  the 
reconstruction  of  his  index  head.  While  he  is  developing 
a  new  construction,  one  of  his  milling  machine  operators 
who  has  no  knowledge  ot  the  development  work  in  process 
but  who  recognizes  the  deficiency  of  the  existing  index  head, 
invents  a  new  index  head  embodying  the  very  ideas  on  which 
his  employer  is  working.  Assuming  that  the  milling  machine 
operator   first   conceives   and    completes    his    index   head,    he 

°  Robinson  on  Patents,  §  414  Ref.  Annln  vs.  Wrenn.  "An  employe 
hired  to  assist  an  inventor  In  making  improvements  and  to  use  his 
inventive  skill  for  that  purpose  cannot  claim,  hold  or  transfer  to  a 
person  having  knowledge  of  such  contract,  any  Invention  so  made 
against  his  employer,  but  the  inventions  are  the  property  ot  the  em- 
plover,  and  if  patented  by  the  employe,  a  bill  to  compel  their  con- 
veyance will  He." — New  England  Motor  Co.  vs.  B.  F.  Sturtevant  Co., 
140  F  866  (N.  Y.  1905)  :  "When  an  employe  discloses  an  invention 
to  his  employer  who  reduced  It  to  practice,  the  employer  Is  never- 
theless entitled  to  be  considered  the  inventor,  especially  where  he 
diligently  flies  an  application  therefor." — Knag  vs.  Green.  Official 
Gazette.  Vol.  127,  p.  1581  :  "Where  one  conceives  the  principle  or  plan 
of  an  Invention  and  employs  another  to  perfect  the  details  and  realize 
his  conception,  though  the  latter  may  make  valuable  improvements 
therein,  such  Improved  result  belongs  to  the  employer."— Official 
Gazette.  Vol.  128,  p.  3291  :  "Inventors  are  often  compelled  to  have 
their  conceptions  embodied  In  construction  by  skilled  mechanics  or 
manufacturers,  whose  practical  knowledge  often  enables  them  to  sug- 
gest and  make  valuable  lirprovements  In  simplifying  and  perfecting 
machines  or  devices.  Those  are  things  they  are  employed  and  paid 
to  do." 
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alone  is  the  Inventor,  and  not  only  can  he  alone  subscribe 
to  the  patent  application  as  inventor,  but  unless  he  is  under 
an  appropriate  contract  or  agreement,  he  Is  not  bound  to 
turn  the  Invention  over  to  his  employer. 

On  the  other  hand,  suppose  tlie  proprietor  turns  the  mat- 
ter of  Improvement  over  to  an  employe,  but  imparts  no  data 
other  than  a  statement  of  the  insufflciencies  to  be  overcome; 
and  further  that  whatever  improvements  made  are  the  prod- 
ucts of  the  employe's  creative  thought.  Then  the  employe 
Is  the  inventor,  and  he  only  can  properly  subscribe  to  the 
pafent  application;  but  inasmuch  as  he  is  speciflcally  em- 
ployed to  do  this  work,  he  is  bound  and  can  be  compelled  to 
assign  the  patent  to  his  employer.' 

But  again,  suppose  that  besides  the  mere  statement  of 
insufficiency  the  proprietor  perceives  the  general  form  which 
the  Improvements  must  assume  and  imparts  these  by 
sketches,  notes  or  otherwise  to  the  employe,  then  the  latter's 
creations,  even  though  they  attain  the  dignity  or  possess 
attributes  of  invention,  are  only  ancillary,  and  the  employer 
properly  subscribes  to  the  patent  application  as  inventor." 

*     *     * 

DEVELOPMENT  OP  A  HIGH-SPEED  MILLING 
CUTTER  WITH  INSERTED  BLADES.* 

While  during  the  last  few  years  the  milling  machine  has 
been  developed  for  high  power  and  speed,  the  milling  cutter 
has  not  advanced  as  rapidly.  The  user  is  thus  confronted 
by  the  unsatisfactory  condition  of  having  the  output  of  his 
milling  machine  limited  by  cutters  of  inadequate  capacity. 
This  refers  in  particular  to  inserted  blade  cutters.  In  order 
to  eliminate  the   faults   existing  in   present  designs  of  such 


Fig.  1. 


Inserted  Blade  High-speed  Milling  Cutter  with  HellcaUy- 
bent  Blades. 


cutters,  and  permit  an  increase  in  their  capacity,  the  authors 
of  the  paper  abstracted  have  developed  a  new  design  which 
will  be  described  below. 

Investigations  showed  that  there  was  no  existing  standard 
governing  the  construction  of  inserted  teeth  milling  cutters. 


-OIREC-T-ION-OF  FEtD- 


Maclitni;ry,y,  Y. 
Fig.  2.    Method  of  Inserting  Blades  In  Cutter  Body. 

nor  any  record  of  exhaustive  tests  made  for  determining  the 
most  effective  pitch,  clearance  angles,  or  front  slope  and  lip 
angles  to  be  employed.  The  first  point  considered  in  con- 
structing the  new  cutter  was,  therefore,  the  shape  of  the 
blade,  and  the  conclusion  was  arrived  at  that  in  order  to 
maintain  a  prescribed  slope  and  lip  angle  throughout  the 
entire  length  of  the  blade,  it  must  be  bent  to  form  a  helix. 

*  .Vbstract  of  paper  by  Wilfred  Lewis  and  Wm.  H.  Taylor,  read  before  the 
Aniei-ican  Society  of  Mechanical  Engineers,  December  meeting,  1908. 


On  blades  so  shaped  It  Is  possible  to  provide  a  contlnuouB 
cutting  edge  with  a  constant  Up  angle.  The  most  effective 
angle  of  the  lead  or  helix  of  the  blade  was  found  to  be 
about  20  degrees.  For  facilitating  computation  a  formula 
(diameter  X  9  =  pltch)  was  adopted,  which  gives  19  degrees 
15  minutes  as  the  angle  of  helix. 

The  next  point  to  consider  was  the  form  of  the  grooves  In 
the  cutter  body.     Ordinarily  these  are  planed  approximately 
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Figs.  3  and  4.     Compairlson  between  Lip  Angles  obtains!  ^Tltb  Helically- 
bent  Blades  and  Straight  Blades. 

rectangular  in  section  with  a  slight  amount  of  undercutting 
to  hold  the  blade  in  place.  It  was  conceived,  however,  that 
this  grooving  of  the  cutter  body  could  be  done  better  and 
faster  by  milling  than  by  planing,  and  that  an  undercut 
groove  might  be  produced  at  one  setting  by  a  saw  set  in  a 
certain  relation  to  the  cutter  blank.  In  order  to  form  the 
blades  accurately  to  the  shape  of  the  groove,  it  was  necessary 
to  design  a  bending  machine  of  great  power,  capable  of 
squeezing  the  blades  at  once  to  proper  form,  not  only  as 
regards  the  helix,  but  also  as  regards  the  correct  curvature 
in  a  direction  normal  to  the  helix,  the  grooves  being  curved 
in  this  direction  also. 

The  final  point  considered  was  the  method  of  securing  the 
blades.     It  was  found   that   ordinary  mechanical   fastenings 
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Fig.  6.    Cutter  with  Straight  Inserted  Blade,  seen  from  the  End. 
Note  changing  Cutting  Angle. 

were  not  desirable  both  because  of  excessive  cost  and  on 
account  of  inability  to  withstand  vibration  and  remain  rigid. 
Experiments  were  therefore  made  with  various  alloys  until 
a  proper  combination  was  obtained,  capable  of  flowing  freely, 
of  cooling  without  shrinkage,  of  withstanding  great  strains 
without  crumbling,  and  of  permitting  quick  removal  of  the 
blade. 

A  device  was  designed  for  compressing  the  alloy  in  the 
slot  after  it  had  been  poured,  and  a  device  was  also  made 
for  removing  the  alloy  when  replacing  the  blades.  With  the 
alloy  compressed  in  the  slots,  the  blades  are  so  firmly  secured 
that  they  may  be  broken  off  by  force  without  affecting  the 
binding  qualities  of  the  alloy. 

The  cutter  developed  along  the  lines  outlined  above  is 
shown  in  Fig.  1.  The  claims  made  for  this  cutter  are  that 
it  can  be  made  of  moderate  diameter,  although  having  in- 
serted blades;  that  a  greater  number  of  blades  may  be  pro- 
vided than  in  regular  cutters  of  this  type;  and  that  the 
cutter's  capacity  for  removing  metal  is  equal  to  the  require- 
ment  of  high  power   milling  machines. 
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The  line  engravings  will  give  a  clear  idea  of  ttie  actual  con-  chief  cause  of  wear;  it  softens  the  lip  surface,  causing  it  to 
struction  of  the  cutter.  Fig.  2  illustrates  the  form  of  the  crumble  off.  It  was  conclusivt'ly  shown  by  experiments 
slot   and   blade,   and   shows   also   the   space   occupied   by   the      made   that   33    per   cent   In   cutting  speed   can   be   gained   in 

RESULTS  OF  EXPERIMENTS  WITH  HiaHSPEED  MILLING  CUTTERS  WITH  INSERTED  HBLIOALLY-BBNT  BLADES. 
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binding  alloy  or  "metal  packing."  Figs.  3  and  4  show  the 
difference  between  the  lip  angles  obtained  with  cutters  made 
according  to  the  principles   laid   down,  with   a  helically-bent 


milling  steel  and  wrought  iron,  and  15  per  cent  in  milling 
cast  iron,  by  throwing  a  heavy  stream  of  lubricant  upon  the 
cutter  the  entire  length  of  its  cutting  edge. 


Fig.  6.    High-speed  Milling  Cutter  in  use  on  High-power  Milling  Machine  of  the  Planer  Type. 


blade,  and  with  cutters  made  with  straight  blades  as  is  the 
common  but  objectionable  practice.  In  Fig.  3  the  angle  is 
constant,  no  matter  how  long  the  blade,  while  in  Fig.  4  the 
lip  angle  changes  constantly  from  maximum  at  R^  to  mini- 
mum at  R,.  In  Fig.  5  the  actual  conditions  ot  a  cutter  hav- 
ing straight  inserted  blades  and  seen  from  the  end  are  still 
further  exhibited.  That  the  cutting  action  of  such  a  cutter 
differs  for  every  point  on  the  blade  is  plainly  in  evidence. 

Fig.  7  shows  some  of  the  chips  cut  by  the  cutter  described, 
and  in  Fig.  6  the  capacity  of  the  cutter  is  well  illustrated  by 
the  amount  of  chips  removed  by  a  single  cut  across  the  sur- 
face of  the  work. 

In  the  paper  under  review,  attention  is  called  to  the  fact 
that  experiments  have  conclusively  demonstrated  that  nick- 
ing the  blades  of  milling  cutters  does  not  constitute  an  alto- 
gether desirable  feature.  The  part  of  the  blade  behind  the 
nick  which  covers  the  gap  formed  by  the  nick  in  the  blade 
preceding  must  take  care  of  double  the  feed  of  the  remainder 
of  the  tooth;  this  causes  chatter  and  produces  an  uneven 
machined  surface. 

Much  stress  is  laid  on  the  use  of  lubrication  during  mill- 
ing. A  copious  stream  of  lubricant  falling  at  slow  velocity 
should  be  thrown  directly  upon  the  chip  at  the  point  of 
removal.    Heat  generated  by  the  pressure  of  the  chip  is  the 


A  table  is  appended  showing  some  of  the  actual  results 
obtained  in  the  experiments  undertaken.  The  machine  used 
in  the  experiments  recorded  was  a  42-inch  Bement-Miles  mill- 


Fig.  7.     Chips  produced  by  the  Cutter  described. 

ing  machine,  driven  by  a  Westinghouse  constant-speed  40  H.P. 
motor.  The  material  cut  was  30  per  cent  carbon  steel.  The 
cutter  was  8  inches  in  diameter,  18  inches  face,  and  of  the 
type  described. 
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KEYWAY  GAGING  IN  SHAFTS  AND  HUBS. 

■/.     Y. 

But  little  attention  seems  to  have  been  given  in  the  tech- 
nical press  to  the  gaging  of  keyways.  The  necessity  for  this 
work  being  inspected  and  gaged  led  to  the  devising  of  the 
appliances  illustrated  and  described  In  this  article. 

A  standard  size  of  key  had  been  previously  adopted  for 
each  shaft,  of  which  particulars  are  given  in  Table  II.  the  key 
being  square  at  the  large  end,  and  for  shafts  from  •'i  inch  to 
2  inches,  inclusive,  advancing  by  even  eighths,  the  key  was 
one-fourth  the  diameter  of  the  shaft.  Reference  to  the  table 
will  give  the  other  dimensions,  but  it  may  be  noticed  that 
the  depth  of  the  key  In  the  shaft  was  to  be  half  the  width  of 
the  key,  this  depth  to  be  taken  at  the  edge  of  the  groove. 


Plgr- 1-  Undesirable  Method  of  Gaging  Keyway  Depth.  Fig.  2.  Limit  Gage 
for  Width  of  Key  way.  Figs.  3  and  4.  Gage  used  In  Conjunction  with  Cen- 
ter-head, Fig  6.  for  Determining  Depth  of  Keyway  and  Parallelism  of  Sides 
'With  Radial  Line  through  Its  Center. 

After  these  points  had  been  decided,  the  question  arose  as  to 
the  best  way  to  indicate  these  dimensions  on  the  drawings 
and  how  to  measure  the  finished  work. 

With  regard  to  the  shafts,  it  would  be  an  easy  matter,  with 
a  micrometer  depth-gage  or  other  means,  to  measure  the  depth 
of  the  groove  from  the  full  diameter  of  the  shaft,  as  at  E  in 
Fig.  1;  but  there  was  an  objection  to  this,  viz..  the  difference 
there  might  be  between  the  diameter  of  the  shaft  and  the 
bore  of  the  hub,  although  both  were  nominally  the  same 
diameter;  for  if  the  diameter  of  the  shaft  varied  say  by  0.002 
inch  or  0.003  inch,  then  this  variation  would  also  become 
apparent  in  the  space  available  for  the  key,  when  assembled. 
The  same  argument  applies  to  hubs,  and  on  this  account  the 


Pig.  6.  Cent«r'head  Fig.  6.  Keyway  T*-ith 
used  with  Gage  shown  Sides  Parallel  with  Ra- 
in Figs.  3  and  4.  ..    .     -. 


itachlneru.y.r. 


Pig.    7.    Keyway    with 
Sides  not  Parallel   \^th 


dial     Line    thj-ough     its    Radial  Line  through  Its 
Center.  ~ 


Center. 

method  of  dimensioning  as  shown  in  Table  II  was  adopted, 
which  was  to  measure  what  remains  of  the  shaft  after  cutting 
the  keyway,  and  to  measure  the  keyway  across  the  bore  in 
the  case  of  hubs,  this  latter  measurement  being  taken  at  the 
deep  end  of  the  groove.  If  the  keyways  are  correctly  cut  in 
accordance  with  these  rules,  then  the  dimension  B  subtracted 
from  the  dimension  A  should  equal  the  thickness  of  the  key 
at  a  certain  predetermined  distance  from  the  head.  The  ad- 
vantage of  this  system  of  measuring  the  depth  of  a  keyway 
is  apparent,  for,  as  has  been  explained,  the  keyway  space 
will  not  vary  even  though  there  be  slight  variations  in  the 
diameter  of  the  shaft  or  bore  of  the  hub,  providing,  of  course, 
the  work  of  cutting  the  keyways  is  done  accurately;    conse- 


quently, the  time  spent  in  flttiug  keys  can  be  reduced  to  a 
nilnimum  as  they  can  be  machined  practically  to  a  flniBbed 
size. 

The  permanence  and  stability  of  wheels  upoa  their  shafts 
depends  very  largely  upon  the  fitting  of  the  keys  In  their 
keyways,  and  this  fitting,  in  turn,  depends  upon  the  keyway 
itself.  If,  for  example,  the  keyway  In  the  shaft  Is  not  paral- 
lel with  the  shaft's  axis,  or  If  the  sides  of  the  keyway  are  not 
parallel  with  a  radial  line  passing  through  Its  center,  the 
key,  though  it  may  seem  tight  enough  when  It  Is  first 
driven  In,  will  have  such  a  poor  bearing  that  the  wheel  or 
pulley  will  soon  work  loose.  Therefore  it  was  deemed  advis- 
able to  gage  the  keyways  In  both  shaft  and  bub  aa  outlined  In 
Table  I. 

TABLE  I. 

Fur  Shafts. 


(1) 

(2) 
(3) 


For  Hubs. 

(5)  Width  of  groove. 

(6)  Depth  of  groove. 

(7)  If  sides  are  parallel  with 
a  radial  line  through 
center. 

(S)   If   parallel   with   axis   of 

hub. 
(9)  Angle  of  taper  at  the  bot- ' 

tom  of  the  groove. 

Quite  a  number  of  gages  of  different  kinds  were  considered 
which  would  properly  gage  one  or  more  of  the  points  required, 
Ijut  those  considered  best  for  the  various  purposes  are  those 


Width  of  groove. 
Depth  of  groove. 
If  sides  are  parallel  with 

a    radial    line    through 

center. 
(4)   If  groove  is  parallel  with 

axis  of  shaft. 


Pig.  8.    Key-way  not  Parallel 
with  Axis  of  Shaft. 


Machinery  ,y.  T. 
Fig.  9.    Testing  Depth  of  Keyway. 


shown  in  the  following:  Commencing  with  the  gaging  of  the 
shafts,  and  taken  in  the  same  order  as  tabulated  in  Table  I, 
the  following  were  the  methods  adopted: 
Gaging-  the  Shaft. 
1.  Width  of  groove.  This  did  not  call  for  any  special 
gages  other  than  those  in  use,  an  ordinary  rectangular  lunit 
gage  as  Fig.  2  being  quite  suitable. 


^ 


D  °i  ^  "^"°'IJ^ 


Fis    10 


Fig.  II 


TAPER  1   IN  96" 


1^ 


Fie.  12 


Fig.   13         Jlf(it-Ai,icry..V.  y. 

Figs.  lO,  11,  12  and  13.  Gages  for  Testing  Depth,  ParaUelism  of  Sides 
with  Radial  'Line  through  Center,  ParaUelism  with  Axis,  and  Taper  of  Key- 
xpay  in  Hub. 

2,  3,  and  4.  The  device  used  for  (2)  was  also  used  for  (3) 
and  (4),  and  can  best  be  described  by  reference  to  the  illus- 
trations. Fig.  3  shows  an  end  view  and  Fig.  4  a  side  view  of 
one  of  the  gages,  one  such  gage  being  required  for  each  dif- 
ferent width  of  groove.  They  are  used  in  conjunction  with 
the  center-head.  Fig.  5.  The  block  F  is  a  steel  key,  hardened 
and  ground,  the  width  being  the  same  as  the  small  width  of 
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the  limit  gage  Fig.  2.  The  length  is  twice  the  width,  and 
the  dimension  O  equals  the  nominal  diameter  of  the  shaft 
minus  the  figures  In  column  B,  Table  II.  Attached  to  one  end 
of  the  key  Is  the  blade  B,  which  is  also  hardened.  After 
being  attached  to  the  base,  the  edge  J  was  ground  so  that  It 
was  exactly  central  between,  and  parallel  to,  the  sides  of  the 
key.    The  center-head,  Fig.  5,  is  of  cast  iron,  the  V  base  being 


■^r 


V//7/?/^y,y//7/////.'. ',. 


■'/-^/ 
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Plffs.  14  and  IS.  Oase  for  Testlngr  Keyway  In  Hub,  and  ExafirK^fated 
lUuatratlon  of  Keyway  wblch  is  not  ParaUel  wltb  a  Radial  Line  passing 
throuffb  its  Center. 

finished  to  an  angle  of  120  degrees.  The  face  K  is  carefully 
finished  so  that  it  lies  in  a  plane  bisecting  the  angular  base, 
and  therefore,  when  the  base  is  placed  on  a  shaft,  the  face  K 
will  always  be  in  a  plane  passing  through  the  center  of  the 
shaft. 

Now,  if  when  gaging  a  keyway  it  has  been  found  correct 
for  width,  the  gage  Fig.  3  can  be  placed  in  the  groove,  ana 


SHAFTS  ^achinertl.X.T. 

D  =  nominal  diameter  of  shafts. 

D 
W=  widtli  of  key  =  —  or  nearest  ^"  less,  up  to  and  includ- 


ing 2|"  or  nearest  Jg"  above  24". 


W 


T  =  depth  of  groove  measured  at  edge  =  — . 

2 

D 
C  =  D  X  0.0159  when  W  =  — . 

4 
Key  groove  in  hub  tapers  1  inch  in  96  =  |"  per  foot. 
*4'=:  depth  of  groove  measured  across  bore  at  wide  end. 
Key  groove  in  shaft  is  uniform  in  depth. 
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by  placing  the  center-head  on  the  shaft,  and  bringing  it  up 
against  the  blade,  it  can  be  seen  at  once  if  the  groove  is  cor- 
rect, for,  if  it  is,  the  edges  J  and  K  will  coincide  as  in  Fig.  6. 
If  the  gages  ate  used  at  both  ends  of  the  groove,  the  gaging 
can  be  done  for  both  (3)  and  (4);  for,  should  the  groove  be 
correct  at  one  end,  but  not  parallel  with  the  axis  of  the  shaft. 


Machlnery.y.T. 


tlie  gaging  will  indicate,  as  shown  exaggerated  in  Fig.  8.  If 
the  sides  of  the  groove  are  not  cut  parallel  with  a  radial  line, 
but  the  groove  is  parallel  with  the  axis  of  the  shaft,  the 
gaging  will  show  as  in  Figs.  7  or  8  at  both  ends  of  the  groove. 
By  using  feelers  at  L  or  M,  any  inaccuracy  can  be  measured, 
and  if  this  is  found  to  be  within  the  limits  allowed,  it  then 
remains  to  gage  for  (2).  This  Is  done  by  using  the  gage  Fig. 
3,  and  measuring  the  diameter  of  the  shaft  by  micrometer  in 
combination  with  the  gage,  as  in  Fig.  9.  If  the  depth  of  the 
groove  is  correct,  the  resulting  dimension  should  equal  the 
nominal  diameter  of  the  shaft. 

Ga^n^  Grooves  in  Hubs. 

5.  Width  of  Groove.  As  in  the  case  of  shafts,  the  limit 
gage.  Fig.  2,  is  used. 

G,  7,  8  and  9.  For  these  steps  the  gages  Figs.  10,  11,  12,  and 
13  are  used.  These  consist  of  plugs  N  and  two  keys  P  and  Q. 
These  plugs  were  inade  up  of  three  main  parts  each  and  hard- 
ened and  ground 
on  the  faces  be- 
fore finally  assem- 
bling, the  face  R 
being  ground  paral- 
lel to  the  center  of 
the  plug,  and  the 
width  between  the 
jaws  being  the 
same  as  the  small 
width  of  the  limit 
gage  Fig.  2.  The 
bosses  0,  at  the 
end  of  the  center 
part,  are  ground  to 
this  size,  and  then 
the  faces  I  and  R 
ground    to   these 

bosses.         After      as-  ^'^"^     Testing  Aagle  or  tbe  Taper. 

sembling,  the  outside  diameter  is  ground  to  the  small  end  of 
the  cylindrical  limit  gages  in  general  use.  One  such  plug  is 
required  for  each  different  bore.  The  keys  P  and  Q  are  also 
of  steel,  hardened  and  ground,  and  are  a  good  sliding  fit  be- 
tween the  jaws  of  their  respective  plugs.  The  sides  of  the 
key  Q  are  parallel  to  each  other,  and  are  slightly  less  than  S 
in  Fig.  11.  The  key  P  had  its  edges  ground  so  that  the  angle 
between  them  was  the  same  angle  as  the  keyway  taper,  viz.. 
1  in  96.  or  Vs  inch  per  foot. 

For  gaging  a  keyway  in  a  hub,  if  it  has  been  found  correct 
foe  width,  the  plug  JV  can  be  placed  in  the  bore,  and  if  the 
groove  is  correct  for  (7)  and  (8)  the  key  Q  w-ill  freely  pass 
out  of  the  plug  jaw  into  the  groove  in  the  hub.  as  in  Fig.  14 ; 
but  if  incorrectly  cut,  then  the  key  cannot  enter  to  the  full 
depth  in  the  groove  in  the  hub,  this  being  shown  exaggerated 
in  Fig.  15.  Of  course  it  is  possible  for  the  groove  to  be 
apparently  correct  for  (7)  at  one  end  of  the  bore,  but  if  not 
correct  for  (8),  it  will  be  impossible  to  enter  key  Q.  If  the 
groove  is  correct  for  (7)  and  (8),  then  for  the  angle  of  taper 
(9)  and  depth  of  groove  (6)  the  key  P  is  used  in  a  similar 
manner  to  key  Q.  By  making  this  key  separate  from  the 
plug,  it  is  easy  to  feel  if  the  groove  is  the  correct  taper  on 
the  bottom,  for  if  the  angle  to  which  the  groove  has  been 
cut  is  too  great,  the  key  will  touch  at  its  small  end  as  in 
Fig.  16,  or  vice  versa,  a  slight  difference  being  easily  felt.  By 
making  marks  on  the  key  P,  as  at  U,  any  desired  limits  for 

(6)  can  be  set. 

*  •     * 

An  interesting  method  of  insulating  wire  is  mentioned  in 
the  Brass  World.  Some  metallic  oxides  such,  for  instance, 
as  the  oxide  of  chromium,  are  insulators.  Use  is  made  of 
this  fact  in  making  and  using  resistance  wire,  containing 
nickel,  iron  manganese  and  chromium.  The  wire  is  heated, 
and  an  oxide  forms  on  the  surface,  consisting  of  a  mixture  of 
all  the  metals.  If  treated  with  sulphuric  acid,  all  the  oxides, 
except  the  chromium  oxide,  are  dissolved,  and  in  this  way  a 
film  of  chromium   oxide  is  obtained  on  the  wire,  which  acts 

as  an  insulator. 

•  *     • 

Good  enough  is  the  deadly  enemy  of  best.— Speed. 
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JIGS  AND  FIXTURES-9. 


EINAR  MOBIN.' 

EXAMPLES  OF  CLOSED  OR  BOX  JIGS. 

In  the  previous  Installment  of  this  series,  the  development 
of  a  closed  or  box  jig  was  treated.  In  the  present  install- 
ment a  number  of  examples  of  closed  jig  designs  will  be 
shown  and  described.     As  was  pointed  out  in  the  first  install- 


Flg.  97.    Box  Jig  which  Resembles  the  Open  Type. 

ment  in  the  April  issue,  when  reference  was  made  to  differ- 
ent classes  of  jigs,  there  is  no  distinct  division  line  between 
open  and  closed  drill  jigs,  so  that  in  many  cases  it  Is  rather 
inconsistent  to  attempt  to  make  any  such  distinction. 

In  Fig.  97,  for  instance.  Is  shown  a  box  jig  which  looks 
like  a  typical  open  jig.  The  jig  body  A  is  made  in  one  solid 
piece,  cored  out  as  shown,  in  order  to  make  it  lighter.  The 
piece  to  be  drilled,  B,  shown  inserted  in  the  jig,  has  all  its 
holes  drilled  in  this  jig,  the  holes  being  the  screw  holes  C. 
the  dowel  pin  holes  D,  and  the  large  bearing  hole  E.  The 
bosses  of  the  three  screw  holes  C  are  also  faced  on  the  top, 
and  the  bearing  is  faced  on  both  sides  while  the  work  is 
held  in  the  jig.  The  work  is  located  against  two  dowel  pins 
driven  into  the  holes  F,  and  against  two  lugs  at  O,  not  visible 
in  the  engraving,  located  on  either  side  of  the  work.  In 
these  lugs  are  placed  set-screws  or  adjustable  sliding  points 
such  as  described  in  the  June  issue.  It  may  seem  incorrect 
not  to  locate  the  bracket  in  regard  to  the  hole  E  for  the  bear- 
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Fig.  98.    Simple  Form  of  Plate  Ji(r  for  DriUing  Bracket  shown  in 
Fig.  97,  after  Hole  E  has  been  bored  m  the  Lathe. 

ing,  SO  as  to  be  sure  to  bring  the  hole  concentric  with  the 
outside  of  the  boss.  This  ordinarily  is  a  good  rule  to  fol- 
low, but  in  this  particular  case  it  is  essential  that  the  screw 
holes  be  placed  in  a  certain  relation  to  the  outline  of  the 
bracket  in  order  to  permit  this  to  match  up  with  the  pad  on 
the  machine  on  which  the  bracket  is  used.  Brackets  of  this 
shape  may  be  cast  verj'  uniformly,  so  that  locating  them  in 
•  -Address :  833  West  Sixth  St.,  Plainfleld,  N.  J. 


the  manner  described  will  not  serloualy  Interfere  with  drill- 
ing the  hole  E  approximately  In  the  center  of  Its  boss.  The 
work  Is  flnnly  held  In  the  jig  by  the  three  straps  //,  care  be- 
ing taken  in  designing  the  jig  that  these  straps  are  placed 
so  they  will  not  Interfere  with  the  facing  tool. 

The  swinging  strap  /,  which  really  is  the  only  thing  that 
makes  this  jig  a  closed  Jig,  serves  the  sole  purpose  of  taking 
the  thrust  of  the  heavy  cutting  tools  when  drilling  the  hole 
/■-'  and  of  steadying  the  work  when  facing  off  the  two  ends  of 
the  hub.  The  two  collar-head  screws  K  hold  the  strap  to  the 
jig  body  and  the  set-screw  L  bears  against  the  work.  This 
strap  Is  easily  swung  out  of  the  way  simply  by  loosening  one 
of  the  collar-head  screws,  a  slot  being  milled  at  one  end  of 
the  strap  to  permit  this.    Stationary  bushings  were  used  for 
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Fig.  99.    Plan  and  Elevation  of  the  Jig  shown  in  Fig.  97. 

the  screw  hole  and  dowel  holes,  but  for  the  bearing  hole  E 
three  loose  bushings  and  a  lining  bushing  are  employed.  The 
hole  E  is  first  opened  up  by  a  small  twist  drill,  which  makes 
the  work  considerably  easier  for  the  so-called  rose-bit  drill. 
The  latter  drill  leaves  1/16  inch  of  stock  for  the  rose  reamer 
to  remove,  which  produces  a  very  smooth,  straight  and 
concentric  hole.  The  last  operation  is  the  facing  of  the 
holes.  The  holes  just  drilled  are  now  used  to  guide  the  pilots 
of  the  facing  tools,  and  as  the  operation  is  performed  while 
the  work  is  held  in  the  jig,  it  is  important  that  the  locating  or 
strapping  arrangements  are  not  in  the  way. 

In  connection  with  the  opening  up  of  a  hole  with  a  smaller 
drill,  it  may  be  mentioned  that  it  is  not  only  for  large  holes 
that  this  method  of  procedure  will  save  time,  but  even  fcr 
smaller  boles,  down  to  %  inch  in  diameter,  drilled  in  steel, 
time  -will  be  saved  by  opening  up  the  hole  with  a  still  smaller 
drill. 

The  use  of  lubrication  in  jigs  is  a  very  important  item,  the 
most  common  lubricant  being  oil  or  vaseline,  but  also  soap 
solution  is  used.  The  objection  to  the  latter  is  that  uness 
the  machine  and  tools  are  carefully  cleaned,  it  is  likely  to 
cause  rusting.  Using  a  lubricant  freely  will  save  the  guiding 
arrangements,  such  as  the  drill  bushings,  the  pilots  on  coun- 
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terbores,  etc..  to  a  great  extent.  The  line  drawing  of  tlic  jig 
in  Fig.  97  is  shown  in  Fig.  99  and  a  clear  Idea  of  the  design 
of  the  jig  will  be  had  by  studying  this  line  engraving.  The 
bracket  B,  in  Fig.  97,  could  have  been  drilled  in  a  different 
way  than  described,  which  will  sometimes  be  an  advantage. 
It  could  be  held  in  a  chuck,  and  the  hole  E  reamed  and  faced 
in  a  lathe,  which  would   insure  that  the  hole  would  be  per- 


Plgr.  lOO.    Box  Jigr  for  Caslns  drHled  from  Five  Dlrectlona. 

fectly  central  with  the  outside  of  the  boss.  Then  a  jig  could 
be  designed,  locating  the  work  by  a  stud  entering  in  hole  E, 
as  indicated  in  Fig.  9S,  additional  dowel  pins  and  set-screws 
being  used  for  locating  the  piece  sidewise.  The  whole  arrange- 
ment could  be  held  down  to  the  table  by  a  strap  and  bolt,  a 
jack  screw  supporting  it  at  the  overhanging  end. 

Pig.  100  shows  another  jig  of  the  closed  type,  with  the  work 
inserted.  The  piece  A  is  a  casing,  and  the  holes  to  be 
drilled   vary   greatly   in   size.     The    casing  rests   on   the    fiat. 
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Pig.  lOl.    Box  Jier  for  Drilling  Work  shown  In  Dash-dotted  Lines. 

finished  bottom  surface  of  the  jig  and  is  brought  up  squarely 
against  a  finished  pad  at  B.  It  further  locates  against  the 
finished  lug  C  in  order  to  insure  getting  the  proper  amount 
of  metal  around  the  hole  D.  At  the  bottom  it  is  located 
against  the  sliding  point  E,  the  latter  being  adjustable  be- 
cause the  location  of  the  work  is  determined  by  the  other 
locating  points  and  surfaces.     The  work  is  held  against  the 


locating  points  by  the  long  set-screw  shown  to  the  left.  This 
clumping  arrangement,  however,  is  not  to  be  recommended 
because  this  screw  must  be  screwed  back  a  considerable 
distance  in  order  to  permit  insertion  and  removal  of  the 
work.  An  eye-bolt  used  in  the  manner  described  in  the 
installment  in  the  August  issue  would  have  given  better  ser- 
vice.    The  three  straps  G  hold  the  work   against  the  bottom 


Fig.  102.     Jig  shown  in  Detail  In  Fig.  101. 

surface,  and  the  two  straps  H  hold  it  against  the  finished 
surface  at  B.  There  is  not  a  -long  finished  hole  through 
the  casting,  as  would  be  assumed  from  its  appearance,  but 
simply  a  short  bearing  at  each  end,  the  remaining  part  of 
the  hole  being  cored  out.  For  this  reason  the  hole  is  drilled 
and  reamed  instead  of  being  bored  out,  as  the  latter  operation 
would  be  a  slower  one.  While  the  two  short  bearings  are  so 
far  apart,  the  guiding  bushings  come  so  close  to  these  bear- 
ings that  the  alignment  can  be  made  very  good.  The  screw 
holes  and  dowel  pin  holes  at  the  bottom  of  the  casing  are 
not  shown  in  the  half-tone,  as  the  inserted  casing  is  not  yet 
drilled.  The  hole  drilled  from  bushing  /  is  a  rather  impor- 
tant hole,  and  the  bushing  required  a  long  bearing  in  order 
to  guide  the  drills  straight  when  drilling.  When  this  jig 
was  made,  the  projecting  lug  which  was  provided  solid  with 
the  jig  body,  to  give  a  bearing  to  the  jig  bushing,  came  so 


Fig.  103.    Jig  of  Tsrplcal  Design,  and  Work  for  which  It  is  used. 

much  out  of  the  way  in  the  rough  casting  for  the  jig  that 
half  of  the  lining  bushing  would  have  been  exposed.  It  was 
therefore  planed  off  and  a  bushing  of  the  type  shown  in  Fig. 
9  in  the  May  installment  inserted  instead,  in  order  to  provide 
for  a  long  bearing. 

Leaf  A',  which  carries  the  bushings  for  drilling  the  hole  D, 
fits  into  a  slot  planed  out  in  the  jig  body  and  is  held  down 
by  the  eye-bolt  L.  Two  lugs  M  are  provided  on  the  main 
casting  for  holding  the  pin  on  which  the  leaf  swivels,  the  con- 
struction being  of  the  same  type  as  illustrated  in  Fig.  50, 
July  installment.  Around  the  hole  D  there  are  three  small 
tap  holes  0  which  are  drilled  by  the  guiding  afforded  by  the 
bushing  P,  which  is  made  of  cast-iron  and  provided  with 
small  steel  bushings  placed  inside  as  illustrated  in  Fig.  16, 
May  installment.     In  the  bushing  P  is  another  hole  Q  which 
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fits  over  a  pin  loiated  in  tlie  top  of  the  leaf  and  wlilch  in- 
sures that  the  three  screw  holes  will  come  In  the  right  posi- 
tion. It  should  be  noted  that  large  portions  of  the  jig  body 
are  cored  out  at  top  and  bottom  In  order  to  make  It  light  and 
■easy  to  handle.  Ot  course  some  metal  is  also  saved  by  the 
construction  of  jigs  in  this  manner,  but  comparing  the  price 
of  cast  iron  with  the  total  price  of  a  finished  Jig  of  this  type, 
the  saving   in   tliis  respect   is  so   insigiiillciuit   that   it   is   not 


the  tongues  on  uU  the  pieces  exactly  the  correct  width  (or 
a  good  lit  in  the  slot,  this  latter  is  sometimes  planed  a  little 
wider  and  the  tongue  is  brought  up  against  one  side  of  the 
slot  by  set-screws.  In  the  case  in  hand,  a  few  thousandths 
inch  clearance  Is  provided  In  the  slot  and  the  set-screw  O  in 
Fig.  104  is  used  for  bringing  the  work  against  the  further 
edge  which  stands  in  correct  relation  to  the  holes  to  be 
drilled.  The  apron  Is  held  down  against  the  bottom  surface 
of  the  jig  by  four  heavy  set-screws  H. 

It  will  be  noticed  that  the  jig  is  open  right  through  the 
sides  in  order  to  facilitate  the  finishing  of  the  pads  at  the 
ends  of  the  work,  and  a  swinging  leaf  like  the  one  previously 
described,  reaches  across  one  side  for  holding  the  lining  and 
loose  bushings  for  the  hole  K  which  is  drilled  and  rose-reamed 
in  the  usual  way.  The  large  hole  V,  Fig.  103,  Is  bored  out 
with  a  special  boring  tool  il,  as  there  are  no  standard  drills 
obtainable  for  this  large  size  of  hole.  This  special  boring 
tool  is  guided  by  a  cast  iron  bushing  which  fits  into  the 
lining  bushing;  it  is  provided  with  two  cutters,  one  for  rough- 
ing and  one  for  finishing.  The  small  screw  holes  O  around 
the  large  hole  Y  are  drilled  frcm  the  bushing  P.    For  drilling 


rig.  104.    Another  View  of  the  Jig  In  Fig.  103. 

■worth  while  mentioning.  The  leaf  K  is  also  made  of  cast 
iron,  being  of  particularly  large  size,  and  it  is  planed  at  the 
places  where  it  has  a  bearing  on  the  jig  body. 

Fig.  102  shows  a  closed  jig  about  which  there  can  be  no 
doubt  that  it  should  be  classified  as  a  box  jig.  The  piece  of 
work  drilled,  the  foot  trip  .4,  has  two  holes  B  and  C  which 
are  drilled  in  this  jig.  The  cylindrical  hub  of  the  work  is 
located  against  V-blocks  and  held  in  place  by  a  swinging 
strap  D.  The  work  is  further  located  against  a  stop  pin 
placed  opposite  the  set-screw  E.  The  trip  is  located  sidewise 
by  being  brought  against  another  stop  by  the  set-screw  F. 
■One-quarter  of  a  turn  of  the  collar-head  screw  on  the  top  of 
the  jig  releases  the  swinging  strap  which  is  then  turned  oat 
-of  the  way;  this  permits  the  trip  to  be  removed  and  another 
to  be  inserted.  Half  a  turn  or  less  of  the  set-screws  is 
enough  to  release  and  clamp  the  work  against  the  stops  men- 
tioned. A  line  engraving  of  this  jig  is  shown  in  Fig.  101 
which  gives  a  better  idea  ot  some  of  the  details  ot  the  con- 
.^tmction. 

In  Figs.  103  and  104  are  shown  two  views  ot  another  type 
ot  closed  drill  jig.  The  work  A,  to  be  drilled,  is  shown  at  the 
left  in  both  illustrations,  and  consists  of  a  special  lathe  apron 
with  large  bearing  holes,  screw  holes,  and  dowel  pin  holes 
to  be  drilled.  The  apron  is  located  in  the  jig  column  in  the 
same  manner  as  it  is  located   on  the  lathe  carriage,   in  this 


Fig.  107.     Jig  for  DrUIlng  Holes  at  other  than  QO-degree  Angles. 

the  rest  of  the  holes,  except  the  hole  Q.  stationary  bushings 
are  used.  The  screw  holes  ought  to  be  drilled  simultaneously 
in  a  multiple  spindle  drill.  The  jig  is  provided  with  feet  and 
cored  out  in  convenient  places  in  order  to  make  it  as  light 
as  possible  to  handle.  Lugs  project  wherever  necessary  to 
give  ample  bearings  to  the  lining  bushings  and,  in  turn,  to 
the  loose  guiding  bushings. 

Figs.  105  and  106  show  two  closed  jigs 
made  up  of  two  main  parts  which  are 
planed  and  assembled  by  screws  and  do  .v- 
els  as  indicated,  the  reason  for  making 
the  jigs  in  this  way  being  the  ease  of 
planing  the  bottom  section.  The  work 
drilled  in  these  jigs,  some  special  slides, 
is  located  by  the  dove-tail  and  held  up 
against  one  dove-tail  side  by  set-screws  .4. 
as  shown  in  both  illustrations.  In  Fig. 
105  the  work  is  located  endwise  against  a 
dowel  pin  and  is  held  up  against  this  stop 
by  a  set-screw  through  the  block  shown  to 
the  left.  This  block  must  be  taken  out  when 
the  slide  is  inserted,  this  being  the  reason 

Jigs  to  which  the  Work  la  Located  by  means  of  Beveled  Surfaces.  ^^^    ^    ,^g    ^^gj    directly    in    place,    thrOUgh 

which  the  set-screw  could  pass,  is  not  used.  The  top  plate  D 
is  held  down  on  the  main  body  by  six  fillister-head  screws  £, 
and  two  dowel  pins  F  to  prevent  it  from  shitting.  No  clamp- 
ing arrangements,  except  the  set-screws  A,  are  necessary.  The 
holes  being  drilled  from  the  top.  the  main  body  of  the  jig 
takes  the  thrust.  These  jigs  are  also  used  in  multiple  spindle 
drills. 

One  objectionable  feature  of  the  jig  in  Fig.  106  is  that  set- 
screws  A  are  difficult  of  access.  There  are,  therefore,  holes 
piercing  the  heads  of  the  set-screws  in  two  directions  in  order 
to  allow  a  pin  to  be  used  when  tightening  the  screws.  A  bet- 
ter idea,  however,  would  be  to  have  the  screw  heads  extend 
out  through  the  wall,  and  if  this  were  solid,  to  have  cored  or 


Figs.  105  and  106. 

case  by  a  tongue  which  may  be  seen  at  B  in  Fig.  104.  This 
tongue  fits  into  the  slot  C  in  the  jig,  care  being  taken  in  the 
construction  of  the  jig  that  the  slot  is  deep  enough  so  as  to 
prevent  the  tongue  from  bearing  in  the  bottom  of  the  slot. 
A  good  solid  bearing  should  be  provided,  however,  for  the 
finished  surface  on  both  sides  of  the  tongue.  The  surface  D 
should  also  have  a  solid  bearing  on  the  surface  E  in  the  jig, 
the  difference  in  height  between  the  two  bearing  surfaces  in 
the  jig  being  exactly  the  same  as  between  the  two  bearing 
surfaces  on  the  lathe  carriage  where  a  lathe  apron  is  to  be 
fitted.  The  work  is  brought  up  against,  and  further  located 
by  a  dowel  pin  at  the  further  end  of  the  slot  by  the  set- 
screw  in  the  block  F.  Fig.  103.    As  it  is  rather  difficult  to  get 
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drilled    holes    to    permit    the    heads    of    the    screws    to    pass 
through. 

In  Fig.  107  Is  another  closed  drill  Jig  In  which  the  work 
is  located  against  the  finished  seats  and  held  down  by  the 
set-screws  A  in  the  straps  «.  All  the  holes,  except  the  holes 
marked  ('.  are  drilled  in  the  usual  manner,  the  jig  standing 
on  Its  own  feet,  but  when  drilling  the  holes  C,  which  come 
on  an  angle,  the  special  stand  D  Is  employed  which  brings 
the  holes  in  the  right  position  for  drilling,  as  illustrated 
in   Fig.   lOS.     If   only    the    holes    C   were   to   be   drilled,   the 


riB   lOS     Jig  In  Fig.  107  In  Position  for  Drilling  Holes  at  an  Oblique 
Angle  with  the  rest. 

feet  on  the  side  opposite  the  guiding  bushing  for  these  holes 
could  have  been  planed  oft,  so  that  they  would  have  been 
in  a  plane  perpendicular  to  the  axis  of  the  holes.  The  prin- 
ciples determining  the  design  of  jigs  of  this  type  were  out- 
lined in  the  November  issue.  This  last  jig  has  a  peculiar  ap- 
perance  on  account  of  the  end  walls  coming  up  square,  as 
shown  in  the  illustrations,  but  this  design  was  adopted  only 
to  simplify  matters  for  the  patternmaker,  it  being  easier  to 
make  up  the  pattern  this  way. 

*  «     * 

The  great  improvement  in  mechanical  construction  made 
possible  by  alloy  steels,  is  startling  to  those  even  who  are 
most  familiar  with  their  characteristics.  For  example,  mod- 
ern ordnance  which  hurls  a  12-inch  shell  at  an  initial  velocity 
of  2,500  feet  per  second,  is  only  made  possible  with  carbon 
steels  by  adopting  the  built-up  structure  by  which  one  tube 
is  shrunk  upon  another  until  the  core  is  put  into  a  state  of 
compression  nearly  equal  to  the  tensile  stress  that  will  be 
exerted  upon  it  by  the  explosion  of  the  powder  charge.  The 
elastic  limit  of  ordinary  steel  is  too  low  to  resist  the  great 
pressure,  and  the  layers  of  steel  next  to  the  powder  chamber 
of  a  single-tube  gun  would  be  stretched  more  and  more  with 
each  succeeding  explosion  until  the  piece  burst.  The 
built-up  structure  distributes  the  internal  pressure  more  or 
less  equally  throughout  the  barrel  and  thus  enables  it  to 
withstand  an  indefinite  number  of  firings.  But  high-grade 
alloy  steels  may  enable  us  to  revert  to  the  simple  tube  forms 
again  for  heavy  guns.  A  gun  tube  used  in  the  Davis  double 
torpedo  made  cf  vanadium  steel  one  inch  thick  and  weighing 
only  350  pounds,  successfully  withstands  a  powder  charge 
sufficient  to  propel  a  10-inch  shell  with  a  velocity  of  1,100  feet 

per  second! 

*  *     * 

The  recent  sale  of  2,000  practically  unused  breech-loading 
Springfield  muskets  for  69  cents  apiece  by  a  New  York  depart- 
ment store  is  a  good  example  of  the  enormous  waste  of  w-ar 
and  preparation  for  war.  These  weapons  cost  the  United 
States  Government  $18  each,  and  for  years  were  considered 
to  be  the  best  army  gun  in  the  world,  but  the  rapid  improve- 
ments in  shoulder  arms  during  the  past  fifteen  years  have 
made  the  model  obsolete,  as  well  as  several  others  that  fol- 
lowed it.  Thousands  of  obsolete  arms  are  sold  at  auction 
by  the  governments  of  the  world  every  year  for  little  more 
than  their  value  as  old  metal,  tut  still  the  armories  go  on 
year  after  year  turning  out  new  models  at  tremendous  cost — 
for  what? 


GRINDER  KI^fKS. 

PAUL  W.  ABBOTT.* 

The  following  article  will  deal  with  some  of  the  kinks  used 
In  our  toolroom  by  the  tool  grinders,  some  I  have  seen 
around  the  shop,  and  others  which  I  have  used  myself.  They 
are  all  good,  practical  kinks  which  are  in  use  every  day. 

Fig.  1  is  a  hand  grinding  rest  which  is  very  handy  tor  use 
on  the  universal  grinder.  It  is  adjustable  up  and  down  for 
height,  and  is  used  for  hand  grinding  circular  and  straight 
form  tools,  sharpening  metal  slotting  saws,  formed  cutters, 
etc.  Fig.  3  shows  the  application  of  the  hand  rest  to  the 
grinding  of  saw  teeth  in  a  blank.  The  tooth  rest  used  in 
connection  with  this  operation  Is  shown  In  Fig.  2.  These 
saws  are  first  ground  on  an  arbor,  the  old  teeth  being  ground 
off,  leaving  a  perfect  circle.  The  operator  then  puts  on  this 
device,  setting  the  tooth  rest  so  that  the  teeth  will  be  about 
V4,  inch  apart,  and  grinds  around  by  hand,  not  quite  bringing 
each  tooth  to  a  sharp  point.  On  the  last  nine  or  ten  teeth 
he  evens  up  any  inaccuracy  in  the  spacing,  the  wheel  being 
trued  off  to  the  exact  shape  of  tooth  space  wanted. 

Fig.  4  shows  a  device  for  accurately  sharpening  formed 
cutters  up  to  3  Inches  diameter,  which  is  used  when  the 
cutter  grinder  has  another  job  in  it,  or  could  be  used  to  ad- 
vantage where  there  was  no  surface  or  cutter  grinder.  The 
device  consists  of  the  cast  iron  slide  B,  at  the  end  of  which 
is  a  tapped  hole  C.  with  a  small  fillister  head  screw  which 
holds  the  various  sizes  of  bushings  which  fit  the  holes  in  the 
cutters.  On  the  same  end  is  the  index  pin  D.  which  is  adjust- 
able back  and  forth.  In  operation,  the  hand  rest  shown  in 
Fig.  1  is  also  used,  and  the  pins  A  are  lined  up  parallel  with 
the  forward  travel  of  the  wheel  and  so  that  the  cutting 
face  of  the  wheel  is  on  a  line  with  the  center  of  the  bushing. 
The  cutter  is  then  slipped  on  over  the  bushing  and  the  index 
pin  is  set  so  that  the  required  amount  will  be  ground  from 
the  face  of  the  tooth.  The  operator  brings  the  wheel  up 
to  the  proper  position  and  then  pushes  the  slide  forward  until 
the  wheel  has  reached  the  bottom  of  the  tooth  space;  he  then 
withdraws  the  slide  and  indexes  to  the  next  tooth,  and  so 
on,  tooth  after  tooth.  It  will  be  noticed  that  the  index  pin 
rests  against  the  back  of  the  tooth,  which  means  that  upon 
the  previous  milling  of  the  teeth  depends  the  accuracy  of  the 
grinding;  but  on  the  standard  cutters  furnished  by  numerous 
concerns  this  spacing  will  be  found  accurate  enough. 

Fig.  5  is  a  center  for  the  head-stock  for  holding  small  form- 
ing tools  of  odd  size,  or  threaded  pieces  which  are  to  be 
ground  on  the  periphery.  The  tools  are  simply  clamped  to  the 
face  of  the  center,  and  trued  up  by  an  indicator.  Fig.  6  is  a 
device  for  grinding  snap  gages  for  the  tool  grinder,  where 
there  is  no  surface  grinder  for  this  class  of  w-ork.  The  shank 
of  this  device  is  made  to  fit  the  head-stock,  and  the  gages 
are  clamped  to  it  by  a  small  strap  and  two  screws.  This 
fixture  revolves  while  in  use,  and  the  jaws  of  the  gage  are 
ground  by  feeding  a  thin  wheel  in  and  out  by  hand.  Re- 
volving the  device  insures  perfectly  straight  gage  faces.  Fig. 
7  shows  a  center  for  the  universal  grinder  for  holding  a 
standard  line  of  large  end  milling  cutters  with  threaded 
holes,  while  sharpening.  The  head-stock  is  swung  around 
at  right  angles  to  the  ways,  and  with  a  long  support  for  the 
tooth  rest  (Fig.  8),  which  is  bolted  to  the  platen,  the  cutters 
are  ground  very  handily  by  throwing  in  the  feed  and  grinding 
one  tooth,  and  then,  before  the  wheel  comes  back,  indexing 
to  the  next  tooth,  and  so  on. 

Fig.  9  shows  a  hardened  roll  which  is  ground  all  over,  and 
Fig.  10  the  fixture  for  the  universal  grinder  for  grinding  the 
sides  of  this  roll.  This  plate  was  made  of  cast  iron,  with  both 
sides  ground  and  with  each  hole  ground  to  0.0005  inch  over 
standard  size.  Each  hole  has  a  %  inch  set-screw,  as  shown 
at  A.  In  operation,  the  plate  is  fastened  to  the  face-plate  by 
a  draw-back  rod,  and  the  head-stock  is  swung  around  at 
right  angles.  As  the  plate  revolves,  16  rolls  are  ground  at 
once;  first  on  one  side,  and  then  the  plate  is  turned  and  the 
other  side  ground,  the  rolls  being  made  to  standard  length 
by  using  a  depth  gage.  The  hardened  roll  shown  in  Fig.  11, 
which  is  used  on  swaging  machines,  is  held  by  the  centers 
shown   in  Figs.   12  and   13,  when  being  ground.     Fig.   12   is 
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the  head-stock  center  cuppcil  out  on  the  end  to  tit  the  bev- 
eled end  of  the  roll.  This  center  drives  the  roll  by  friction, 
the  pressure  being  obtained  by  the  spring  tall-stoclt.  Fig.  13 
Is  the  tail-center  which  is  in  two  parts,  the  Inner  spindle 
running  with  the  roll  and  being  adjusted  by  the  screw  In 
the  end  so  that  the  thrust  is  takt-n  by  the  ball  Ji,  the  tapered 
portions  C  just  clearing  each  other.  Other  methods  of  grind- 
ing roils  are  shown  in  Figs.  14  to  18.  One  example  of  grind- 
ing is  shown  in  Fig.  14,  and  its  center  in  Fig.  16.  The  roll 
Is  driven  by  a  pin  on  the  center,  which  engages  with  a  cor- 
responding hole  in  the  work.  A  better  method,  which  I  have 
used,  is  to  center  the  roll  and  then  in  one  end  drive  a  square 
60-degree   punch,   using  the  square   center   shown   in   Fig.   18 


rod.  The  head-stock  Is  swung  at  right  angles,  and  with  the 
flxture  revolving,  the  wheel  traverses  back  and  forth  across 
the  faces  of  the  mills.  The  mills  are  then  taken  to  a  cutter 
grinder  and  backed  off. 

Fig.  22  shows  a  small  crankshaft,  and  Fig.  23  the  flxture 
for  grindlirg  the  pin.  The  bearings  are  first  ground  on  cen- 
ters in  the  usual  way.  The  flxturi;  is  of  cast  Iron  and  is  held 
to  the  face-plate  by  screws  and  dowel  pins.  In  the  making 
of  this  fixture  the  hole  //  was  ground  out  to  the  size  of  the 
bearing,  and  then  the  fixture  was  correctly  located  and  dow- 
eled to  the  regular  face-plate.  The  crank,  while  being  ground, 
Is  held  by  the  set-screws  J,  and  the  screws  K  which  are  set 
against  the  crank  on  either  side. 
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Fig.  22 


Fig.  25 
Various  Tools  and  Fixtures  for  Miscellaneous  "Work  on  the  Grinding  Machine. 


Fig.  28 


for  driving  the  work  while  grinding.  Another  good  method 
for  hollow  rolls,  such  as  show-n  in  Fig.  15,  is  to  use  a  15- 
degree  square  center,  such  as  shown  in  Fig.  17,  the  end  of 
which  just  enters  the  hole. 

Figs.  19  and  20  show  two  end  mills.  The  smaller  one  is 
fastened  inside  of  the  larger  when  in  use,  and  when  in  posi- 
tion rests  against  the  bottom  of  the  hole  and  projects  out- 
side a  definite  distance.  The  length  D  is  standard  in  all 
these  mills.  Fig.  21  shows  the  fixture  for  grinding  two  pair 
of  these  mills  at  a  time,  so  that  the  same  amount  will  be 
taken  off  of  both  the  short  and  long  ones.  Threaded  bush- 
ings E  fit  the  larger  size  mills,  and  F.  the  smaller.  The  collars 
G  are  of  such  a  thickness  that  the  cutting  face  of  the  smaller 
mill  is  brought  into  the  same  plane  as  the  larger,  and  so 
when  grinding,  an  equal  amount  is  removed,  from  the  face  of 
each  mill.    The  plate  is  held  to  the  face-plate  by  a  draw-back 


The  grinding  of  formed  cutters,  similar  to  the  one  shown 
in  Fig.  24,  so  that  they  will  be  interchangeable,  is  very  in- 
teresting. The  error  limit  is  .00025  inch.  The  grinder  used 
is  a  Norton  universal  tool  and  cutter  grinder.  After  hard- 
ening, the  cutters  are  first  ground  to  a  definite  thickness. 
For  this  operation  they  are  held  against  the  face-plate  by  a 
draw-back  chuck.  The  next  operation  is  grinding  the  beveled 
sides,  which  is  accomplished  by  holding  the  cutters  against 
a  small  face-plate  by  a  draw-back  chuck.  The  correct  angle 
of  bevel  Is  obtained  with  the  protractor,  and  to  get  the  cor- 
rect diameter  of  the  bevel  sides,  and  to  Insure  that  the  bevel 
sides  stand  exactly  in  the  same  relation  to  each  other,  the 
gage  shown  in  Fig.  25  is  used.  This  gage  is  hardened  and 
ground  all  over,  and  the  two  gaging  points  A.  are  set  a  pre- 
determined distance  apart  and  as  near  the  same  height  from 
the  platen  as  mechanical   means  can  make  them.     It  is  ob- 
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vious  that  cutters  which  are  all  ground  the  same  thickness, 
and  which  will  pass  through  this  gage  with  the  beveled  sides 
both  touching  the  gage  points  with  equal  pressure,  will  inter- 
change within  pretty  close  limits.  The  operator  grinds  one 
bevel  side  at  a  time,  trying  the  work  every  little  while  in 
this  gage;  when  one  side  passes  through  the  gage  the  cutter 
is  turned  around  and  the  other  bevel  ground.  For  grinding 
the  radius  on  the  peripliery  and  bringing  the  cutter  to  the 
correct  diameter,  the  radius  grinding  fixture  shown  in  Fig. 
26  is  used.  The  dovetailed  base  M  is  fitted  to  the  platen  of 
the  grinder  and  upon  this  base  is  a  sliding  base  N  which  is 


THE  APPLICATION  OP  AUTOGENOUS  WELD- 
ING TO  AUTOMOBILE  REPAIRS.* 

BENBY  CAVB.t 

In  the  October.  1908.  Issue  of  MAciii.\t:nY.  the  apparatus 
used  for  autogenous  welding  was  Illustrated,  and  the  prin- 
ciples involved  discussed.  In  the  present  article  a  few 
applications  of  autogenous  welding  will  be  treated,  particu- 
larly with  reference  to  automobile  repairs.  As  was  stated 
in  the  article  referred  to,  the  metal  to  be  welded  is  melted 
by    the    acetylene    gas,    burning    with    pure    oxygen,    and    at 


Pig.  1.    Broken  Cylinder  to  be  repaired  by  Autogrenous  "Welding. 


pivoted  to  .If  by  a  bolt  0.  Upon  the  base  tf  there  Is  an  aux- 
iliary platen  P  which  can  be  adjusted  back  and  forth  by  the 
screw  Q  for  getting  the  proper  radius.  This  auxiliary  platen 
is  made  the  same  as  the  machine  platen  so  that  the  regular 
head-  and  tail-stocks  will  go  on  it.  A  cutter  is  placed  on  a 
special  arbor  and  the  platen  P  adjusted  to  give  the  correct 
radius.  The  wheel  is  then  brought  up  and  the  cutter  Is 
ground  to  the  correct  diameter,  the  curved  face  being  ob- 
tained by  swinging  the  base  A'  back  and  forth  by  hand  in  an 
arc  of  a  circle,  with  bolt  O  as  a  center. 

Another  ingenious  scheme  which  I  saw  in  the  tool-room  is 
shown  in  Fig.  2S.  The  foreman  brought  along  three  or  four 
pieces  similar  to  the  one  shown  in  Fig.  27,  and  wanted  the 
holes  ground  out.  With  an  independent  4-jawed  chuck  this 
would  have  been  easy,  but  there  was  no  such  chuck;  and  as 
there  would  never  be  any  more  of  these  pieces  to  be  ground 
the  fixture  for  doing  the  work  had  to  be  inexpensive.  The 
face-plate  could  not  be  used  as  the  pieces  were  smaller  than 
the  hole  in  the  face-plate.  The  operator  thought  awhile,  and 
then  hunted  around  a  few  minutes  and  found  a  large  washer 
R.  tapped  two  holes  in  it.  filed  up  the  sheet  steel  strap  S,  and 
with  a  couple  of  machine  screws  was  ready  to  begin.  The 
washer  was  first  put  in  the  universal  chuck  and  the  outer  side 
ground.  One  of  the  pieces  was  then  clamped  in  place,  and 
after  putting  on  the  internal  grinding  attachment  it  was 
ready  to  be  ground. 

♦     *     * 

"From  standing  grain  in  the  field  to  well-baked  biscuits 
in  twenty-two  minutes  was  the  record  made  in  converting 
the  raw  material  into  the  manufactured  product  at  Waits- 
burg.  Washington,  recently."  The  foregoing,  quoted  from  a 
newspaper,  "is  important  if  true."  It  indicates  to  what  re- 
markable degree  the  mechanical  processes  of  harvesting  and 
preparing  cereals  for  food  have  been  developed.  The  state- 
ment appears  incredible,  however,  because  at  least  fifteen 
minutes  would  be  required  for  baking,  leaving  only  seven 
minutes  for  harvesting,  threshing,  grinding  and  preparing 
for   the   oven. 


Fig.  2.     Enlarged  Vie-w  of  Cylinder  In  Fig.  1,  Hhowii... 

\^lthout  Impairing  Finished  Surface  on  Ineiae. 


j.itired 


the  point  of  fusion  the  metals  flow  together  and  are  prac- 
tically "recast"  locally,  material  being  added  when  neces- 
sary from  a  rod  of  the  same  metal  as  the  parts  being  welded. 
This  applies  to  all  metals,  including  cast  iron  and  aluminum. 
These  latter  are  mentioned  specifically,  because  they  are  not 


Flge.  3  and  4.    Water-jacket  of  Cylinder,  repaired  ftom  the  Outside  by 
filling  In  Cavity  against  Graphite  Backing  on  the  Inside. 

commonly  considered  as  possible  to  weld,  and  therefore  serve 
better  as  an  example  showing  the  possibilities  of  autogenous 
welding. 

One  of  the  first  principles  to  be  understood  in  regard  to 
autogenous  welding  is  that  the  flame  must  actually  come  in 
contact  with  every  particle  of  the  metal  welded.  It  is  im- 
possible to  weld   in  places  where  this  cannot  be  done.     For 


•  For  additional  information  on  this  subject,  see  Oxy-.\cot.vIene 
Process  of  Metal  CHtting  and  .\utogenous  Welding,  October,  1008,  and 
other  articles  there  referred  to. 
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instance,  if  a  small  boss  is  required  on  u  casting,  It  is  not 
pceeible  to  cut  out  a  thin  disk  of  metal  of  the  size  of  the 
boss,  with  the  idea  of  welding  it  onto  the  castinR.  In  a 
case  like  this,  the  metal  would  be  added  drop  by  drop  until 
the  required  size  is  reached,  and  If  the  boss  must  be  ma- 
chined to  size,  metal  must  be  added  for  finishing.  Metal  up 
to  one-eighth  of  an  inch  In  thickness  can  be  butt-welded.  The 
heat  passing  down  the  opening  is  sufficient  to  Insure  a  weld 
clear   through   the  thickness  of  the  metal.     If  the  thickness 


Figr.  5.    A  Badly-broken  Castinsr,  UlustratlDg  the  Possibilities  of 
Autogenous  Welding^. 

is  greater,  the  sides  must  be  first  beveled  off,  allowing  the 
welding  ilame  to  penetrate  to  the  bottom  of  the  joint.  The 
metal  at  the  bottom  will  then  first  flow  together,  and  the 
groove  caused  by  the  beveling  must  be  filled  up  by  adding 
metal  of  the  same  kind.  The  beveling  or  grooving  is  usually 
done  by  grinding,  chipping  or  filing.  When  beveling  a  brol^en 
part,  care  should  be  taken  to  leave  enough  of  the  original 
break  to  line  up  the  parts  with.  Tte  best  practice  is  to  leave 
three  short  sections  on  each  fragment  for  this  purpose.  It 
Is  evident,  from  what  has  been  said,  that  it  is  not  possible  to 
make  a  lap-weld  with  this  apparatus.  Therefore,  when  it  is 
required  to  weld  such  parts  as  are  usually  brazed,  as  for 
example  the  joints  of  the  exhaust  manifold  for  automobiles, 
which  are  made  from  steel  tubing,  it  is  necessary  to  fit  the 
two  tubes  so  they  butt  together,  and  they  should  not  be  flanged 
as  for  brazing.     Flanges  and  other  fittings  are  welded  to  the 


Fig.  6.    Casting  In  Fig.  5  after  having  been  repaired. 

pipe  only  at  the  edge,  either  at  the  outside  or  inside,  or  both. 
It  is  necessary  to  weld  around  only  at  one  place  if  the  pipe 
is  a  good  fit  in  the  flange. 

When  a  cut,  craclt  or  break  passes  through  a  machined  sur- 
face as  in  the  case  of  the  cylinder,  Figs.  1  and  2,  and  it  is 
not  necessary  to  eliminate  all  signs  of  the  accident,  the 
parts  may  be  welded  together  entirely  from  the  outside.  The 
machined  surface  on  the  inside  of  the  cylinder  will  not  then 
be  damaged,  but  the  line  of  the  crack  can  always  be  seen 
on  the  inside.  If  it  is  necessary  to  eliminate  all  signs  of 
the  break,  then  the  crack  must  be  welded  on  the  machined 


side  as  well,  and  metal  added  which  can  be  removed  In  re- 
niachlning  the  partp. 

It  Is  sonictimes  impossible  to  gain  access  to  both  sides  of 
a  weld,  as  In  the  case  of  the  two-cycle  cylinder.  Figs.  3  and  4. 
Then  It  will  be  necessary  to  make  the  weld  entirely  on  the 
outside.  In  this  particular  case  it  Is  desirable  that  the  inside 
be  kept  free  from  projections.  To  accomplish  the  repair  In 
this  case,  a  piece  was  therefore  cut  out  of  the  Jacket 
wall  as  shown  In  Fig.  3,  and  a  block  of  graphite,  which 
stands  Intense  heat  better  than  any  other  material,  was  fitted 
inside  the  cylinder.  The  weld  was  then  made  by  fllllng  In 
the  hole,  as  shown  In  Fig.  4.  When  this  was  done,  the 
graplilte  was  removed,  the  Inside  surface  being  perfectly 
smooth.  The  outside  of  the  cylinder  In  Fig.  4  can  be  trimmed 
off  and  finished,  so  that  it  will  look  the  same  as  before  the 
accident. 

Figs.  5  and  6  illustrate  a  broken  automobile  cylinder  suc- 
cessfully repaired.  It  will  be  seen  from  Fig.  5  that  a  great 
many  parts  are  broken  off  and  the  repairing  of  this  cylinder 
by  welding  gives  a  good  illustration  of  the  difficult  class  of 
repair  work  that  can  be  carried  out  by  the  process.  The 
illustrations  show  that  autogenous  welding  can  be  exten- 
sively used,  both  in  the  manufacture  of  various  kinds  of  ma- 
chinery and  in  the  repair  shop.  The  saving  of  time  which  can 
be  effected  by  quickly-made  repairs,  as  compared  with 
remaking  castings,  is  plainly  in  evidence.  The  work  Illus- 
trated In  the  accompanying  engravings  has  been  carried  out 
at  the  demonstration  plant  of  the  Autogenous  Welding  Equip- 
ment Co.,  Springfield,  Mass.  It  is  likely  that  within  com- 
paratively few  years  the  apparatus  for  carrying  out  auto- 
genous welding  will  be  recognized  as  part  of  the  necessary 
equipment   in   any  machine   shop. 

*  •     * 

At  the  semi-annual  meeting  of  the  National  Association  of 
Cotton  Manufacturers,  at  Saratoga  Springs,  N.  Y.,  attention 
was  called  to  the  importance  to  manufacturers  of  reforesta- 
tion. The  president,  Mr,  Charles  T.  Flunkett,  of  Adams, 
Mass.,  in  his  address,  touched  on  the  subject,  and  afterwards 
several  speakers  in  a  discussion  on  the  importance  of  forest 
preservation  to  manufacturers,  voiced  the  opinion  that  the 
subject  of  forest  preservation  was  of  vital  importance  to 
everybody  engaged  in  any  kind  of  manufacture,  and  employ- 
ing power.  The  energy  stored  up  In  our  waterfalls  will 
become  comparatively  useless  if  a  fairly  steady  flow  of  water 
cannot  be  expected  the  year  round.  Reckless  devastation  of 
forests  in  the  past  and  present  makes  it  impossible  to  secure 
anything  like  an  even  flow  in  the  streams  of  the  country,  and 
if  the  great  amount  of  power  that  can  be  obtained  from  the 
waterfalls  is  not  to  be  entirely  lost  in  years  to  come,  it  is 
necessary  that  the  hillsides  should  not  be  robbed  of  their 
natural  capacity  of  acting  as  reservoirs  for  surplus  water. 
Not  only  is  this  matter  of  importance  from  the  point  of  view 
of  power  generation,  but  also  on  account  of  the  destructive 
floods  that  of  late  have  menaced  many  industrial  properties 
in  the  country,  along  the  banks  of  our  larger  rivers,  most  of 
which  can  be  ascribed  directly  to  the  cause  of  permitting  the 
regions  along  the  upper  course  of  the  rivers  to  be  stripped 
of  their  forests. 

*  *     * 

A  special  sub-committee  of  the  British  Society  of  Motor 
Manufacturers  and  Traders,  has,  as  stated  by  the  Horseless 
Age,  evolved  the  following  horse-power  formula  for  gasoline 
engines: 

Horse-power  =  £:D:y(C  —  1)  {R  +  2), 

in  which  formula, 

K^a.  constant  varying  between  0.197  and  0.333, 

D  =  the  cylinder  bore  in  inches, 

R  =  the  ratio  of  stroke  to  bore,  and 

N=:thB  number  of  cylinders. 
This  formula,  which  is  intended  for  use  in  connection  with 
hill  climbs  and  similar  trials,  takes  into  account  that  it  is  not 
possible  to  obtain  as  high  mean  pressures  in  large  as  in  small 
engines,  and  also  the  ratio  of  bore  to  stroke.  The  source  which 
we  quote,  unfortunately,  does  not  give  any  information  as  to 
what  conditions  govern  the  selection  of  the  value  of  the  con- 
stant K. 
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WELDING.* 

JAMES  CRAN.t 

Up  to  comparatively  recent  years,  the  only  process  of 
welding  wrought  iron  and  steel  was  to  heat  the  parts  to  be 
welded  in  a  forge  or  furnace  until  they  had  reached  a  semi- 
melting  condition,  after  which  they  were  united  by  hammer- 
ing. At  the  present  time  there  are  several  distinct  processes 
which  give  the  same,  or  in  some  cases,  better  results  than 
are  possible  by  the  ordinary  process  mentioned.  Among  these 
may  be  mentioned  the  Thermit  process  (see  MAcniNEKY, 
March,  1903),  the  electric  welding  process  (see  Machinfby, 
April,  1908),  and  the  autogenous  welding  process  (see  Ma- 
chinery, October.  1908). 

The  first  mention  of  welding  by  electricity,  was  made  by 
James  P.  Joule,  of  Manchester,  England,  in  a  paper  pub- 
lished In  1856.  It  was,  however,  more  than  thirty  years 
later  before  electricity  became  used  for  welding  in  the  me- 
chanical arts.  One  feature  of  importance  in  relation  to  the 
electric  welding  is  that  it  makes  possible  not  only  the  weld- 
ing of  iron  and  steel,  but  of  metal  widely  dissimilar,  as  high 
carbon  to  low  carbon  steel,  brass  or  copper  to  iron  or  steel, 
etc.  It  is.  however,  the  writer's  intention  to  deal  in  the  fol- 
lowing principally  with  welding  as  it  is,  or  rather  as  it 
should  be.  done  at  the  forge.  It  is  the  oldest,  the  most  com- 
mon, and,  perhaps,  the  least  understood  of  the  welding  pro- 
cesses. It  has  not  received  the  attention  that  its  impor- 
tance merits,  nor  has  It  improved  with  other  mechanical  arts. 
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Fig   1.    Incorrect  Upset  and  Scarf-       Fig  2.    Correct  Upset  and  Scarfing 
ing  for  Plain  Lap  TP elding.  for  Plain  Lap  Welding. 

Brawn  and  muscle  have  generally  been  considered  more 
essential  to.  the  blacksmith  than  brains,  and  thus  the  fact 
that  preparing  the  pieces  to  be  welded  is  of  as  much  impor- 
tance as  the  actual  heating  and  hammering,  is  far  too  seldom 
taken  into  consideration.  The  preparation  of  work  for  weld- 
ing depends  greatly  upon  the  shape  of  the  forging  and  the 
class  of  work  for  which  it  Is  intended. 
Plain  Lap  Weld. 
The  most  common  joint  is  the  plain  lap  weld  used  on 
plain  straight  w-ork,  such  as  round,  square,  or  flat  stock,  up 
to  a  certain  weight  and  length.  In  nine  cases  out  of  every 
ten,  the  pieces  are  prepared  and  placed  together  for  welding 
as  shown  in  Fig.  1.  The  upsetting  is  done  on  the  extreme 
ends  of  the  pieces,  as  shown  at  A,  and  the  greater  part  of  the 
upset  has  to  be  drawn  down  to  form  a  scarf,  the  face  and 
sides  of  which  are  generally  a  series  of  steps  or  notches  as 
indicated  at  B.  The  parts  are  placed  in  position  for  weld- 
ing as  shown  at  C.  Some  blacksmiths  claim  that  notches 
on  a  scarf  are  an  advantage  and  keep  the  pieces  from  slip- 
ping when   being   hammered  together.     This   idea  is   respon- 
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Correct  and  Incorrect  Methods  of  Scarfing  for  Jump  Weld. 


sible  for  a  great  deal  of  poor  welding  inasmuch  as  the  notches 
make  the  best  kind  of  a  trap  for  slag  or  any  foreign  matter 
that  is  liable  to  adhere  to  them  while  heating.  If  this 
slag  is  closed  in  between  the  pieces,  as  it  Is  almost  sure  to 
be  when  the  points  of  the  scarfs  are  welded  first,  as  is  gen- 
erally done,   all  means  of  escape  for  slag  or  dirt  is  cut  off. 


•  For  additional  information  on  kindred  suli.iccts.  see  Tools  tcr 
Increasing  Production  in  Blacksmith  Shops  in  the  Movember  Issue  ot 
Machixkev,  and  other  articles  there  referred  to. 

t  .\ddrcss  :  916  W.  Third  St.,  Plainfield,  N.  J. 


and  the  welding  will  only  be  eCTected  in  spots.  The  defect 
will  show  up  in  machining  if  the  weld  does  not  come  apart 
before. 

It  pieces  are  prepared  as  shown  in  Fig.  2,  defective  weld- 
ing will  be  reduced  to  the  minimum.  The  upsetting  should 
be  done  at  least  the  thickness  of  the  stock  from  the  end,  as 
at  A.  so  that  it  will  not  be  affected  by  the  scarfing.  This 
makes   less   upsetting   necessary,   and    the   scarfing   is   more 


^ 


3E 


Ir 


Fig.  4 


^^ 


A 


Fij.  5 


i 


2r 


Fig.  6 


Fig.  7 


13- 


J/acA  in  fry,  ,V,  Y. 


Fig- 4.  Wrought  Iron  Shaft  prepared  for  Butt  Welding.  Fig.  5.  Ram  for 
Upsetting  Long  Bars.  Fig.  6.  Steel  Shaft  prepared  for  Welding.  Pig.  7. 
Carrying  Bar  for  Long,  Heavy  Forgings. 

easily  done.  The  face  and  sides  of  the  scarf  should  be  fairly 
smooth,  and  crowned  slightly  in  the  center  as  at  B,  so  that 
when  they  have  been  heated  and  brought  together  for  weld- 
ing, the  center  will  be  the  first  part  to  unite  as  shown  at  C. 
Any  slag  or  dirt  that  may  have  adhered  to  the  heated  sur- 
faces will  be  forced  out  as  the  welding  proceorls  from  the 
center  to  the  point  of  one  scarf  and  then  to  the  other. 

Jump  Weld. 
In  welding  forgings  of  the  style  shown  in  Fig.   3.   usually 
only  one  piece,  the  shank,  is  prepared.     It  is  upset  on  the  ex- 
treme end,  the  edges  scarfed  and  thinned,  and  the  face  left 
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J/ac/w">itry,.Y.r. 
Fig.  8.    Heavy  Shafting  prepared  for  Welding. 

perfectly  level,  as  shown  at  A.  When  prepared  in  this  manner, 
the  chances  are  that  a  little  slag  will  adhere  to  the  fiat  sur- 
face and  be  closed  in  between  the  two  pieces.  The  edges  of 
the  scarf  will  be  the  only  parts  to  unite  with  the  other 
piece,  and  will  have  to  support  the  whole  strain  that  may 
come  on  the  forging. 

Work  of  this  kind  should  be  prepared  as  shown  at  B.  the 
flat  piece  being  hollowed  cut  with  a  bob-punch  as  shown  by 
the  dotted  line,  and  the  shank  upset  and  scarfed,  as  indicated, 
until  it  is  just  small  enough  so  that  the  spherical  portion 
will  bear  in  the  bottom  of  the  impression,  but  not  quite 
touch  the  sides.  WTien  heated  to  a  welding  temperature  and 
placed  in  position,  the  first  point  of  adhesion  will  be  at  tha 
center,  and  two  or  three  blows  will  upset  the  shank  sufficiently 
to  fill  the  impression.  Any  slag  or  dirt  will  be  forced  out  as 
the  welding  proceeds,  and  a  solid  piece  of  work  is  insured 
when  the  weld  is  completed.  This  style  of  welding  is  known 
as  jump  welding. 
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Butt  Weld. 
Shafting  and  similar  work,  when  made  of  wrought  Iron, 
can  be  butt-welded  to  advantage,  the  only  preparation  neces- 
sary being  to  upset  the  ends  comhig  together,  slightly  crown- 
ing them  in  the  center.  The  two  ends  are  kept  in  alignment 
with  a  dowel  pin  as  sliown  In  Fig.  4.  When  heated  to  the 
proper  temperature,  the  parts  may  be  welded  before  they  are 
removed  from  the  forge  by  using  a  sledge  hammer  on  one  end, 
or.  If  the  pieces  are  of  large  dimensions,  a  ram  should  be 
used.  The  welding  commences  at  the  center,  and  all  slag  or 
dirt  Is  forced  out  as  the  pieces  come  together.  By  the  time 
the  weld  is  complete,  the  diameter  around  the  heated  parts 
win  be  found  to  have  Increased.  This  excess  can  be  worked 
down  to  the  same  size  as  the  rest  of  the  piece  either  at  the 
anvil  or  steam  hammer  while  it  is  still  at  a  welding  tem- 
perature. 

Welding  Steel. 

It  is  not  advisable  to  butt-weld  steel  at  the  forge,  as  the 
pieces  are  liable  to  come  apart  when  the  upset  portion  is  be- 
ing worked  down  to   the  same  size  as  the  rest  of  the  piece. 


the  burrs  which  keep  it  In  position,  as  shown  at  O.  The 
parts  are  then  placed  on  the  forge,  heated,  and  welded  la 
the    usual    manner   at   the    steam    hammer. 

Bars  of  the  style  shown  In  Fig.  7  are  used  to  lift  the  shaft 
from  the  forge  and  convey  it  to  the  hammer.  One  man  Is 
required  for  each  end  of  the  bar;  sometimes  as  many  as  a 
dozen  or  more  bars  are  used,  according  to  the  length  and 
weight  of  the  work.  When  the  diameter  exceeds  three  inches, 
the  separate  pieces  arc  usually  held  In  position  by  means  of 
clamps,  as  shown  In  Fig.  8.  When  the  heat  has  been  raised 
sufllclently  high  for  welding  the  pieces,  they  may  be  forced 
together,  before  removing  them  from  the  forge,  by  using  a 
sledge  hammer  or  a  ram  on  one  end  of  the  work.  When  the 
pieces  have  been  fairly  united,  the  tie  rods  A  are  removed, 
allowing  the  work  to  be  turned  in  the  Are  so  that  all  sides 
can  be  brought  as  near  as  possible  to  the  same  temperature. 
The  shaft  is  then  lifted  from  the  forge  to  the  steam  hammer, 
where  the  welded  portion  is  worked  down  to  about  the  same 
diameter  as  the  remainder,  using  the  clamps  which  are  still 
left   in  position   for  handling  and   turning  It. 


Flff.  9.    Upsetting  Attachmeot  for  Preparing  Heavy  Shafts  for  Welding. 


Pig.  10.    Upsetting  Attachment  ready  for  Operation. 


Fig.  11.     Portable  Forge  read;-  t.>L    r  ^. 

All  forgings  either  of  ordinai-y  machinery  or  carbon  steel 
should  be  made  from  the  solid,  if  possible.  If  this  is  im- 
practicable, welding  should  be  done  either  by  the  plain  lap 
method  or  by  split  weld.  The  split  weld  is  seldom  used  ex- 
cept upon  very  long  or  heavy  work,  such  as  shafting,  lead- 
screws  for  long  lathes,  and  similar  work  where  the  parts  are 
either  too  long  or  too  heavy  to  be  heated  separately  and  placed 
upon  each  other  for  welding  with  any  degree  of  comfort  or 
accuracy.  Work  of  this  kind  is  usually  prepared  for  welding 
by  being  heated  on  the  end  and  upset  with  a  ram  of  the  style 
shown  in  Fig.  5,  which  is  suspended  from  above  by  a  chain 
attached  to  the  ring  of  the  ram  with  a  hook.  The  ram  is 
arranged  so  that  it  can  be  adjusted  to  any  height.  It  is 
swung  horizontally  by  means  of  a  rope  attached  to  the  shank 
or  handle.  Three  or  four  men  are  needed  to  give  it  mo- 
mentum and  one  man  to  guide  it  by  the  shank.  An  equal 
number  of  men  are  needed  to  keep  the  shaft  in  position 
when  acted  upon  by  the  ram.  When  the  pieces  have  been 
sufficiently  upset,  one  is  scarfed  as  shown  at  A,  Fig.  6,  and 
the  other  is  split  and  scarfed  in  the  shape  of  a  snake's 
head  as  shown  at  B.  A  few  sharp  burrs  are  raised  with  a 
chisel  on  the  sides  of  A.     Part  B  is  heated  and  closed  in  on 


Fig.  12.    Portable  Forge  In  Raised  Position. 
Making  Long  Lead-screw^s. 

Lead-screws  frequently  are  as  long  as  sixty  feet,  and  oc- 
casionally eighty  feet  or  over.  Defective  welding  on  this 
class  of  work  is  very  serious  as  it  renders  the  screws 
practically  useless.  When  work  of  this  nature  exceeds  the 
length  of  the  longest  lathe  in  the  shop,  two  or  three  bars, 
together  equaling  in  length  about  the  capacity  of  the  avail- 
able lathe,  are  welded  together,  turned,  and  the  thread  cut 
to  within  about  three  feet  of  the  end  of  the  bar.  This  is  then 
returned  to  the  blacksmith  shop  where  a  few  more  lengths  are 
welded  on,  which  are  also  turned  and  threaded.  This  is 
repeated  until  the  full  length  has  been  reached. 

To  facilitate  handling  and  to  reduce  the  cost  of  such  work, 
the  writer  designed  the  upsetting  attachment  for  the  steam 
hammer,  shown  in  Fig.  9,  which  takes  the  place  of  the  ram  and 
can  be  used  with  considerably  less  help,  the  blacksmith,  his 
helper,  and  the  steam  hammer  operator  being  all  that  is  re- 
quired. To  use  the  attachment,  the  anvil  block  is  removed 
from  the  steam  hammer,  and  the  fixture  is  keyed  in  its 
place.  The  ends  of  the  bars  to  be  upset  are  heated,  placed  in 
V-blocks  A,  which  are  notched  or  toothed  inside  to  insure 
their  bearing  being  firm  upon  the  work,  the  grip  being  just 
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behind  the  heated  portion.  The  V-blocks  are  brought  to  bear 
upon  the  work  by  means  of  a  lever  and  cam  B.  The  V- 
blocks  with  the  work  held  flrnily  between  them  are  placed  in 
a  recess  C  In  the  end  of  the  fixture,  thereby  preventing  them 
from  moving  backwards.  A  steel  plate  made  to  slide  in  groove 
D  comes  in  contact  with  the  hot  end  of  the  work.  The  plate 
is  forced  forward  in  the  groove  by  wedge  E.  driven  home  by 
the  steam  hammer.  Should  the  wedge  in  any  way  become 
cramped,    it    can    be    removed    by    a    small    wedge    F    which 


Flgr.  13.    Diagram  of  Trolley  System  in  BlackBmith  Shop  for  Handling 
Long  Lead-screws. 

crosses  its  point  near  the  lower  side  of  the  attachment.  If  the 
amount  of  upsetting  done  at  one  operation  is  insufficient,  the 
grip  can  be  released  upon  the  work  in  the  V-blocks,  the  shaft 
pushed  through  as  far  as  it  will  go,  and  the  operation  re- 
peated. A  fixture  of  this  style  can  be  arranged  to  form  col- 
lars or  in  fact  any  kind  of  work  where  upsetting  is  neces- 
sary. In  Fig.  10,  the  device  is  shown  ready  for  operation. 
Portable  Forge  for  'Welding-. 

Figs.  11  and  12  show  a  portable  forge  specially  designed 
by  the  writer  for  heating  long  work  to  be  welded.  The 
general  arrangements  are  such  as  to  afford  greater  conve- 
nience in  heating  and  handling  this  class  of  work  than  is 
possible  with  an  ordinary  forge.  By  its  use  a  saving  of  at 
least  75  per  cent  in  help  is  effected.'  In  Fig.  11  the  work  is 
shown  in  position  ready  for  heating  and  supported  by  hooks. 
The  body  of  the  forge  is  made  deep  enough  to  support  the 
sides  of  the  fire  which  necessarily  have  to  be  high  enough  to 
allow  the  work  to  be  covered  by  It.  The  forge  is  lined 
with  fire  brick  to  prevent  the  sides  getting  overheated  and 
warped.  The  top  is  covered  with  a  large  fire  brick  bound 
around  the  edges  with  iron  straps,  and  supported  by  a  chain 
from  above.  A  hole  in  the  center  of  the  brick  allows  smoke 
and  gases  to  escape;  this  hole  can  be  closed  or  partly  closed, 
when  necessary,  with  a  piece  of  sheet  iron  or  boiler  plate. 
The  fire  brick  cover  gives  all  the  advantages  and  none  of  the 
disadvantages  of  a  hollow  fire  for  welding,  as  it  can  be  placed 
in  position  or  removed  without  in  the  least  disturbing  the 
fire.  The  forge  is  mounted  on  wheels  attached  to  the  body 
with  axles  which  can  be  spread  by  means  of  a  lever  and  link 
motion  (see  Figs.  11  and  12).  allowing  the  body  to  drop  far 
enough  for  work  to  be  removed  without  lifting  it  to  clear 
the  sides  of  the  fire.  To  make  the  forge  easily  raised  and 
lowered,  the  body  is  counterweighted,  the  weights  being  made 
to  slide  on  levers  so  that  they  can  be  adjusted  to  give  a 
perfect  balance.  They  are  held  in  position  with  set-screws. 
The  other  ends  of  the  levers  are  connected  to  the  body  with 
links,  and  work  in  fulcrums  attached  to  the  track  on  which 
the  wheels  rest.  The  fulcrums  are  just  high  enough  to  clear 
the  bottom  of  the  air  chamber  when  the  forge  is  raised  to  its 
full  height,  which  allows  it  to  be  easily  removed  from  the 
track  when  the  levers  are  disconnected.  Fig.  11  shows  the 
forge  lowered,  and  the  brick  cover  suspended  by  the  chain 
clear  of  the  work.  The  latter  can  be  conveyed  to  the  steam 
hammer,  as  it  rests  in  hooks  connected  with  an  overhead  trol- 
ley. Fig.  12  shows  a  view  of  the  forge  when  raised  to  its 
highest  position  by  linkage. 

Air  is  supplied  from  a  blower  through  a  flexible  hose  at- 
tached to  a  flanged  pipe.  The  shut-off  can  be  opened  or 
closed  from  either  side  of  the  forge  by  means  of  the  two 
small  levers.  When  in  use,  the  forge  has  to  be  placed  so 
that  when  the  work  to  be  welded  is  in  position  for  heating 


it  will  be  on  a  level  with  the  lower  die  of  the  steam  ham- 
mer. It  Is  necessary  to  use  a  trolley  system  of  the  style  indi- 
cated in  Fig.  13  to  convey  the  work  from  the  forge  to  the 
steam  hammer  and  from  the  steam  hammer  to  the  forge.  The 
side  track  should  be  long  enough  to  allow  handling  the  long- 
est work  and  wide  enough  to  reach  from  the  forge  to  the 
steam  hammer.  The  cross  trolleys,  of  which  there  should 
be  at  least  four,  support  the  work  in  hooks  fitted  with  turn- 
buckles  so  that  they  can  be  adjusted  to  the  proper  length. 
With  four  or  more  cross  trolleys  the  longest  work  can  be  per- 
fectly balanced  and  conveyed  from  forge  to  steam  hammer 
without  any  danger  of  bending  or  distorting  the  hot  portion. 
This  type  of  forge  can  be  used  for  purposes  other  than  weld- 
ing. By  closing  the  opening  on  one  side,  it  could  be  used  as 
a  furnace  for  heating  any  kind  of  forging  within  its  capacity. 
Being  portable,  it  can  be  placed  near  a  steam  or  trip  hammer 
or  any  other  place  where  it  would  be  most  convenient  for  the 
work  being  dene. 

Fig.  14  shows  the  style  of  tuyere  used  in  the  forge  already 
described.  This  type  of  tuyere  can  be  used  with  any  kind  of 
a  forge  and  will  give  better  results  and  less  trouble  than  the 
average  tuyere  in  general  use,  especially  in  welding.  It  being 
in  the  shape  of  half  a  sphere,  clinkers  and  slag  will  not 
choke  it  but  will  form  a  ring  around  the  base  and  as  a  rule 
can  be  removed  from  the  fire  without  breaking  them  up. 
Most  of  tuyeres  in  general  use  are  usually  flat  or  slightly 
hollow.  Slag  or  clinkers  accumulate  in  the  center,  and  are 
a  source  of  annoyance  in  doing  any  kind  of  forge  work,  espe- 
cially welding.  The  tuyere  here  shown  has  a  single  hole  to 
admit  air  which  tends  to  concentrate  the  heat  and  keep  the 
fire  from  spreading.  No  bolts  or  screws  are  needed  to  keep 
it  in  position;  a  little  fireclay  packed  between  it  and  the  bot- 
tom of  the  forge  is  all  that  is  necessary  to  make  it  air-tight 
at  the  base  and  keep  it  in  place. 

In  all  kinds  of  welding  it  is  important  that  there  be  a  fair 
depth  of  fire  between  the  tuyere  and  the  work  so  that  the 
oxygen  in  the  air  will  be  consumed  before  it  reaches  the 
pieces  being  heated;  otherwise  the  work  will  scale  and  only 
unite  with  difiiculty  if  it  unites  at  all. 

For  any  kind  of  welding,  hollow  fires  should  be  used  when 
the  shape  of  the  work  will  permit.  In  no  case  should  the 
work  be  allowed  to  come  in  contact  with  the  fuel  any  more 
than  is  necessary. 

Fluxes  for  Welding. 

Wrought  iron  can  be  welded  in  a  clean,  well-kept  fire  with- 
out necessarily  using  a  flux  of  any  kind  except  when  the  work 
is  very  thin.  Fine,  clean  sand  will  answer  fhe  purpose.  With 
steel  of  any  kind  it  is  different,  as  there 
is  no  kind  of  steel  that  will  stand  the 
same  amount  of  heat  as  wrought  iron 
will.  A  flux  of  some  kind  must  be  used 
to  get  the  separate  pieces  in  a  condition 
to  adhere  to  each  other.  There  is  a 
large  variety  of  welding  compounds  on 
the  market;  some  of  them  are  suited 
for  one  class  of  welding,  some  of  them 
for  other  classes.  Welding  plates  or 
any  of  the  gritty  brands  are  suitable 
for  any  kind  of  welding  when  the  pieces 
are  heated  separately.  For  pieces  put 
together  previous  to  welding,  as  in  split 
welds,  or  when  taking  a  second  heat, 
usually  termed  a  "wash,"  a  compound 
or  flux  that  will  flow  freely  should  be 
used. 

When  borax  is  used  for  a  flux  it  will  give  the  best  results 
if  burned,  which  can  be  done  by  heating  it  in  a  crucible 
until  it  has  been  reduced  to  a  liquid  state.  It  should  then 
be  poured  on  a  flat  surface  to  form  a  sheet.  When  cold  it 
can  easily  be  broken  up  and  pulverized.  This  can  be  used  as 
it  is,  or  it  can  be  mixed  with  an  equal  quantity  of  fine,  clean 
sand  and  about  25  per  cent  of  iron  (not  steel)  filings  or 
small  chips. 

Too  much  care  or  attention  cannot  be  given  to  welding. 
Poor  welding  may  mean  a  railway  wreck,  a  steamship  dis- 
aster, or  a  number  of  other  things  likely  to  endanger  life 
and  property. 
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Fig.  14.  Tuyere  for 
Portable  Forge  in  Figs. 
11  and  12. 
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A  GERMAN  DESIGN  OP  FRICTION 
SPINDLE  PRESS. 

Sooalled  friction  spimlle  presses  are  used  to  a  very  large 
extent  on  the  European  continent,  and  especially  in  Germany, 
for  forging  and  stamping  purposes.  A  type  of  this  class  of 
press  In  an  improved  form,  brought  out  by  the  firm  of  Brilder 
Boye,  Berlin,  Cermany,  is  illustrated  in  Fig.  1.  American 
readers  will  at  once  recognize  that  presses  of  this  type  are 
seldom,  if  ever,  seen  in  this  country. 

There  is  one  pulley  with  a  fiiction  wheel  on  each  side  of 
the  press,  mounted  on  horizontal  shafts  in  such  a  manner 
that  either  of  the  friction  wheels  may  be  shifted  to  engage 
the  rim  of  the  heavy  central  friction  driving  wheel,  attached 


Fiff.  1.     Frtctlon-driven  Press  buUt  by  Bruder  Boye,  BerUn,  Germany. 

to  a  vertical  screw.  By  means  of  this  screw  the  ram  of  the 
press  is  raised  or  lowered.  The  advantages  claimed  for  this 
type  of  machine  are  that  it  provides  for  an  "elastic"  blow, 
the  drive  not  being  positive,  and  that  therefore  this  design 
does  not  require  as  large  dimensions  of  standards,  bearings, 
shafts,  etc.,  as  are  required  in  presses  with  positive  drive,  in 
order  to  prevent  breakage.     Besides  their  use  for  drop  forg- 


J/at7(ine7T/,.V.  T. 
PlSr.  2.    Safety  Ply-wheel  used  on  Bruder  Boye's  Friction-driven  Presses. 

Ing,  bolt-heading,  etc.,  these  presses  are  also  used  instead 
of  hydraulic  presses  and  steara  hammers  for  general  forging 
work.  For  these  purposes  they  possess  the  advantage  of 
smaller  operating  cost  and  cheaper  foundations. 

The  type  of  press  shown  in  Fig.  1  has  been  improved  in 
several  details  over  previous  designs,  the  main  features  of 
improvement  being  a  special  safety  fly-wheel,  a  new  driving 
device  and  a  special  arrangement  for  the  friction  brake.  The 
design  of  the  fly-wheel,  which  is  placed  at  the  top  of  the 
machine  at  the  upper  end  of  the  screw,  is  shown  in  Fig.  2, 
and  known  as  Schull's  system.  In  former  constructions, 
it  has  been  common  to  make  the  fly-wheels  in  a  solid  piece, 
rim,  spokes  and  hub  all  cast  together.  The  fly-wheel  shown 
here  is  made  in  an  entirely  different  way.  It  consists  of  a 
disk  A,  which  forms  the  hub  and  the  spokes  of  the  fly-wheel, 
and  of  two  fly-wheel  rings  C  and  D.  Between  the  disk  and 
the  rings  C  and  D  are  arranged  segments  or  fiber  disks.  The 
fly-wheel  rings  C  and  D  are  tightened  to  the  disk  A  by  means 


of  a  number  of  nuts  H.  screwing  onto  bolts  passing  through 
the  two  rings.  These  nuts  tan  be  tightened  only  by  means 
of  a  special  spanner  wrench  having  a  form  as  shown  In 
Fig.  3,  for  the  smaller  presses,  and  a  form  shown  in  P^lg.  4 
for  the  larger  presses,  the  feature  of  this  wrench  being  that 
it   is  provided   with  a  friction  attachment,  making  it  Impoe- 


FIk    3.     Friction  Wrench  for  Tishtenlng  Nuta  In  Fly-wbeel. 

sible  to  tighten  the  nuts  more  than  a  certain  amount,  and 
thus  providing  for  a  tt?ance  of  slip  between  disk  A  and  rings 
C  and  D,  if  the  resistance  becomes  great  enough  to  overcome 
the  friction  between  these  parts.  On  account  of  the  peculiar 
construction  of  the  fly-wheel,  this  possibility  of  slip  between 
the  fly-wheel  rim  and  the  hub,  which  prevents  the  fly-wheel 
from  giving  out  stored-up  energy  above  a  certain  amount, 
eliminates  breakage  of  the  parts  of  the  press.  The  capacity 
of  the  friction  spindle  press  can  also  be  increased  largely  on 
account  of  this  fly-wheel  construction,  and  it  is  interesting  to 
note  to  what  an  extent  this  construction  of  fly-wheel  per- 
mits the  full  capacity  of  the  press  to  be  taken  advantage  of. 
In  Fig.  5  are  shown  four  cylinders  of  tool  steel.  The  first 
and  third  views  show  pieces  compressed  on  an  ordinary  press 
of  this  type,  the 
machine  being  used 
to  the  limit  permis- 
sible, without  risk- 
ing breakage ; 
whereas,  the  cylin- 
ders in  the  second 
and  fourth  views 
are  compressed  on 
the  same  press 
when  equipped 
with  the  safety  fly- 
wheel. 

The  driving  de- 
vice shown  in  Fig. 
6  has  also  several 
points  of  interest. 
This  differs  consid- 
erably from  that 
found  in  the  old  type  presses.  The  fly-wheel  on  the  older  type 
serves  at  the  same  time  as  friction  driving  wheel,  and  as  accu- 
mulator of  energj'.  For  this  reason  it  was  necessary  to  use 
large  friction  disks  for  turning  the  fly-wheel,  and  furthermore 
the  whole  driving  device  of  the  presses  had  to  be  arranged 
largely  above  the  press.  The  mounting  of  the  driving  disks 
and  the  renewal  of  the  leather  covering  was  therefore  rather 
diflJcult,  so  that  this  work  was  only  done  in  cases  where  it  be- 
came impossible  to  work  further  with  the  press.  In  the  ma- 
chine shown,  how-ever,  the  fly-wheel  is  used  only  as  an  accu- 
mulator of  energy  and  the  friction  driving  wheel  E  is  sepa- 


Flff.  4.    Friction  Wrench  with  "Worm  and  Worm- 
\?heel  Drive,  used  for  Large  Sizes  ot  Presses. 


Pig.  5.     Comparison  of  Capacity  of  Presses  having  Ordinary 
and  Safety  Fly-wheels. 

rated  from  it,  as  shown  in  Fig.  6.  The  driving  wheel  is  con- 
nected with  the  fly-wheel  by  means  of  pins  F  which  pass  with 
a  free  fit  through  holes  in  the  fly-wheel.  When  the  driving 
wheel  E  is  rotated,  the  fly-wheel  and  the  spindle  which  is  con- 
nected with  it  are  turned,  and  the  ram  is  lifted  or  lowered  as 
the  case  may  be,  and  while  the  old  presses  are  provided  with 
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large  driving  dislis  placed  on  movable  shafts,  it  is  possible  in 
this  design  to' arrange  for  smaller  driving  pulleys  and  fixed 
shafts  on  both  sides  of  the  press,  as  shown  In  Fig.  6.  The 
control  of  the  machine  can  be  made  simpler  and  more  posi- 
tive than  in  the  old  press.  As  indicated,  the  movement  of 
the  controller   handle   P  is  transmitted   to   a  shaft   provided 


Fig,  6.    Section  of  Fly-wheel  and  Driving  Arrangement. 

with  two  arms  R,  having  gear  segments  at  their  ends.  (See 
detail  view  in  upper  right-hand  corner.  Fig.  6.)  These  seg- 
ments mesh  with  other  segments  on  arms  attached  to  cams 
K  and  0.  which  in  turn  work  against  cam  surfaces  on  the 
ends  of  bushings  placed  on  the  ends  of  the  pulley  shafts.  By 
means  of  small  springs  the  pulleys  L  and  H  are  always  held 
out  of  contact  with  the  driving  wheel  E,  but  when  the  handle 


inimediately  move  away  from  the  driving  gear.  This  driving 
device  gives  an  easy  and  absolutely  safe  control  of  the  ma- 
chine. The  cam  bushings  on  the  ends  of  the  pulley  shafts 
are  held  in  place  by  set-screws,  so  that  it  is  very  easy  to 
turn  them  at  any  time  to  any  required  angle,  and  to  set 
them  at  the  correct  distance  from  the  cam  surface  on  the 
segment  in  order  to  obtain  a  good  and  precise  working  of  the 
whole  driving  device. 

Another  interesting  feature  of  these  presses  is  the  arrange- 
ment of  the  brake  for  the  movement  of  the  driving  pulley,  as 
shown  in  Fig.  7.  The  oblique  surface  S  on  the  ram  of  the 
press  controls,  through  a  roller,  a  lever  V  on  the  shaft  V, 
which  in  turn  carries  the  brake  W.  The  part  X  of  this  brake 
is  covered  with  leather,  and  acts  upon  the  inner  rim  of  the 
driving  wheel  E.  The  lever  [/  can  be  set  at  any  required 
place  on  the  shaft  V  by  means  of  the  clamping  arrangement 
shown.  By  this  arrangement  the  ram  can  be  stopped  at  a 
predetermined  point,  according  to  the  setting  of  the  lever  XJ. 
The  working  of  the  brake  is  so  precise  that  it  is  possible  to 
control  the  movement  of  the  ram  vv'ithin  1/16  Inch,  and  it  is 
therefore  possible  to  use  the  smallest  strokes  with  precision. 
The  advantage  of  the  brake  is  not  only  the  precise  control  of 
of  the  ram,   but  also   the  added  security  to  the  operator. 


TEMPER  COLORS,  AND  TEMPERATURES  AND 
COLORS  FOR  HARDENING. 

The  following  tables  of  temper  colors,  and  temperatures 
and  colors  for  hardening  are  published  in  a  booklet  issued 
by  the  Halcomb  Steel  Co.,  Syracuse,  N.  Y.,  and  Chicago,  111. 
The  temperatures  tabulated  are  a  result  of  personal  investiga- 
tions made  by  Mr.  Garson  Myers,  manager  Chicago  branch;  a 
gas  furnace  equipped  with  a  pyrometer  was  used.  After 
the  records  were  made  they  were  tested  by  two  experienced 
tool  steel  hardeners,  one  using  an  electric  heating  furnace 
with  a  pyrometer  and  the  other  a  magnetic  heating  furnace 
also  connected  with  a  pyrometer.  Neither  knew  of  the 
other's  w-ork,  but  there  was  an  astonishing  uniformity  in  the 
results  of  their  independent  investigations,  corresponding  very 
closely  to  the  figures  obtained  by  Mr.  Myers.  The  company 
feels  that  it  can  without  reserve  or  hesitation  recommend 
that  the  temperatures  and  colors  are  absolutely  reliable,  hav- 
ing been  twice  verified  by  independent  workers. 

HEAT  TEMPERATURES  AND  COLORS  FOR  HABDENING. 

Colors. 

Red  heat,  visible  in  the  dark. 

Red  heat,  visible  in  the  twilight. 

Red  heat,  visible  in  the  daylight. 

Red  heat,  visible  in  the  sunlight. 

Dark  red. 

Dull  cherry  red. 

Cherry  red. 

Bright  cherry  red. 

Orange  red. 

Orange  yellow. 

Yellow    white. 

White  welding  heat. 

Brilliant  white. 

Dazzling  white    (bluish  white). 

The  heat  and  temper  colors  to  which  tools  should  be  drawn 
were  contributed  by  a  hardener  and  temperer  of  long  ex- 
perience, working  on  all  grades  of  tool  steels,  and  they  also 
are  considered  to  be  perfectly  reliable. 

HEATS  AND  TEMPER  COLORS  OF  STEEL. 


Fig.  7.    Design  and  Action  of  Brake. 

JP  is  gripped  by  the  operator  and  its  shaft  turned  so  that  the 
segments  K  and  0,  with  their  cams,  are  brought  against  the 
•cam  surfaces  on  the  bushings  on  the  end  of  the  pulley  shafts, 
either  one  of  the  pulleys  H  and  L  are  easily  moved  against 
the  driving  wheel  E.  When  the  controller  handle  is  per- 
mitted to  return  to  its  original  position,  the  pulleys  H  and  L 
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Deg^rees 

400 

752 

474 

885 

525 

975 

581 

1077 

700 

1292 

800 

1472 

900 

1652 

1000 

1832 

1100 

2012 

1200 

2192 

1300 

2372 

1400 

25'52 

1500 

2732 

1600 

2912 

^rees  C. 

Degrees  F. 

Colors. 

215.6 

420 

Very  faint  yellow. 

221.1 

430 

Very  pale  yellow. 

226.7 

440 

Light  yellow. 

232.2 

450 

Pale  straw  yellow. 

237.8 

460 

Straw  yellow. 

243.3 

470 

Deep  straw  yellow. 

248.9 

480 

Dark  yellow. 

254.4 

490 

Yellow  brown. 

260.0 

500 

Brown  yellow. 

265.6 

510 

Spotted  red  brown. 

271.1 

520 

Brown  purple. 

276.7 

530 

Light  purple. 

282.2 

540 

Full  purple. 

287.8 

550 

Dark  purple. 

293.3 

560 

Full  blue. 

298.9 

570 

Dark  blue. 

315.6 

600 

Very  dark  blue. 
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ITEMS  OF  MECHANICAL  INTEREST. 


MANGANESE  STEEL,  RAILS. 
Within  a  few  montlis  after  the  elevated  division  of  the 
Brston  Elevated  Railway  Co.  was  open  for  trafllc  in  June, 
1901,  it  was  found  that  the  rails  on  the  curves  would  wear 
out  at  a  very  rapid  rate,  and  the  question  of  maintenance 
and  the  cost  of  rail  renewals  became  a  very  serious  prob- 
lem. It  has  been  found,  however,  that  manganese  steel  rails 
are  far  superior  to  ordinary  bessemer  rails,  even  when  the 
difference  in  price  is  considered,  and  the  accompanying  Illus- 
trations. Figs.  1  and  2,  will  give  a  comparison  of  the  tremen- 
dous   difference    between    the    wearing    qualities    of    the    two 


Plfir.  1.  Ordinary  Bessemer 
RftU  afcer  44  Days'  Service  on 
Curve  near  Park  St.  Station, 
Boston  Elevated  Railway. 


MiHlini.rg.y  Y. 
Fig.    2.      Manganese    Steel 
Rail  after  6   Years'  3   Months' 
and    7    Days'    Service.      Rail 
still  in  use. 


classes  of  rails.  In  Fig.  1  is  shown  an  ordinary  bessemer 
rail  used  for  44  days,  the  lower  profile  line  showing  the 
extent  of  the  wear  in  this  time,  -while  in  Fig.  2  is  shown  a 
manganese  steel  rail,  which  has  been  in  use  for  6  years, 
S  months  and  7  days,  and  is  still  in  service.  No  better  evi- 
dence than  this  could  be  shown  of  the  superiority  of  the 
manganese  steel  rail.. 


FACE-PLATE  CONSTRUCTION  FOR  THREADING  LATHES. 
The  accompanying  illustration,  taken  from  the  Zeitschrift 
fiir  Werkzeugmaschinen  vnci  Werkzeuge,  issue  of  August  25, 
1908,  shows  an  interesting  development  of  face-plate  arrange- 
ment for  threading  lathes,  brought  out  by  the  firm  of  Ferdi- 
nand Pless,  Fechenheim,  a.  M.,  Germany.  The  face-plate  is 
intended  for  facilitating  the  cutting  of  multiple  threads  in 
the  lathe.  As  seen  from  the  illustration,  it  consists  of  two 
parts,  A  and  B,  the  part  A  being  free  to  be  rotated  in  relation 
to  the  part  B  when  the  bolts  C  are  loosened.  The  driving  pin 
for  the  lathe  dog  is  attached  to  the  plate  A,  and  in  cutting 
multiple  threads,  when  one  thread  is  finished,  the  bolts  C 
are  simply  loosened,  and  the  plate  A  turned  around  In  rela- 
tion to  the  spindle  of  the  machine  an  amount  corresponding 


SECTION  IN  X-V 


y  Stacliineiy.y.^ 

Face-plate  to  facilitate  the  cutting  of  Multiple  Threads  In  the  Lathe. 

to  the  type  of  thread  being  cut;  thus,  for  instance,  if  a  double 
thread  is  cut,  the  plate  A  is  turned  around  one-half  revolution, 
or  180  degrees;  for  triple  thread,  120  degrees;  for  a  quad- 
ruple thread,  90  degrees,  etc.  The  periphery  of  plate  A  is 
graduated  in  degrees,  and  a  zero  line  provided  on  plate  B,  so 
that  the  required  setting  is  very  easily  obtained.  On  lathes 
which  are  constantly  used  for  thread  cutting  the  advantage 
of  an  arrangement  of  this  type  is  very  evident,  as  It  saves 
employing  any  of  the  more  or  less  cumbersome  methods  In 
vogue  for  moving  the  work  in  relation  to  the  tool  when  cut- 
ting multiple  threads. 


NEW  TYPE  OF  MILLING  CUTTER. 
An  Interesting  milling  cutter  especially  intended  and  made 
for  fluting  locomotive  main  and  side  rods,  and  for  milling  large 
keyways  In  axles,  has  been  devised  by  Mr.  T.  R.  Hellgren, 
of  the  Aurora  shops  of  the  Chicago,  Burlington  &  Qulncy 
Railroad.  A  general  view  of  the  cutter  Is  shown  In  the 
half-tone   Fig.   1;    and   the  line   engraving  Fig.   2,   shows  the 


dimenelonB  for  a  9-lnch  diameter  cutter  with  2>Xt-incb  face. 
It  will  be  seen  that  the  characteristic  feature  of  the  cutter  it 
that  every  alternate  full  tooth  Is  cut  on  a  right-hand  and  left- 
hand  spiral,  respectively,  and  one-half  tooth  is  cut  in  between 
every,  two  full  teeth,  tbiB  tooth  being  on  the  same  spiral  aa 


Fig.  1.    General  Appearance  of  Hellgren's  New  Type  of  Milling  Cutter. 

the  full  tooth  in  front  of  it.  While  this  cutter  will  be  rather 
expensive  to  manufacture,  it  Is  evident  that  it  possesses  a 
cutting  action  far  superior  to  that  of  cutters  having  the  teeth 
either  straight  across  the  face  of  the  cutter,  or  all  inclined 
to  the  same  spiral  angle.  The  Inventor  has  applied  for  a 
patent  on   his   idea,   for  which  he  claims  that  the  greatest 


Pig.  2.    Detail  Drawing  of  Now  Type  of  MUUng  Cutter. 

advantage   is  that  In  the  first  place  the  work  Is  not  struck 

by  any  two  points  on  the  same  tooth  at  the  same  time,  thereby 

overcoming  the  objection  to  cutters  with  straight  teeth,  and 

secondly    that   no    severe   side   strains    are   produced    on    the 

arbor  as  is  the  case  -with  cutters  having  spiral  teeth  in  one 

direction  only. 

«     •     * 

An  Ingenious  and  interesting  use  of  the  telatitograph — an 
Instrument  for  reproducing  writing  at  a  distance,  Invented 
by  Prof.  Elisha  Gray — was  made  by  a  number  of  New  York 
dally  newspapers  to  bulletin  election  returns.  In  this  Instru- 
ment the  operator's  pencil  is  connected  to  levers  and  the 
motion  of  writing  is  reproduced  by  similar  levers  at  the 
receiving  station,  the  receiving  pencil  making  an  exact  copy 
of  the  writing,  sketches,  etc.,  made  at  the  transmitting  star 
tlon.  The  reproducing  Instruments  in  the  bulletin  machines 
were  placed  In  the  focus  of  the  lantern  so  that  the  writing 
was  thrown  onto  screens,  magnified  many  times  and  legible 
several  hundred  feet  away.  The  scheme  was  eminently  sat- 
isfactory, there  being  no  loss  of  time  between  the  receipt  of 
the  news  and  the  preparation  of  copy,  as  is  the  case  with 
the  ordinary  projector  using  the  usual  style  bf  copy.  More- 
over, there  was  the  Interest  of  following  the  movements  of 
the  pencil  on  the  screen,  noting  its  hesitation  when  spelling 
such  words  as  "Onondaga."  and  the  other  human  charact»r- 
istlcs  with  which  it  was  uncannily  endowed. 
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tool-mab:ing  and  manufacturing. 

It  is  a  matter  of  common  knowledge  with  our  readers  that 
interchangeable  manufacturing  is  cheap  manufacturing,  when 
compared  with  the  old-time  method  of  making  the  parts  of 
machines  ■without  the  use  of  jigs,  fixtures  and  gages.  That 
the  identical  parts  of  modern  products,  such  as  rifles,  re- 
volvers, watches,  typewriters,  and  hundreds  of  other  articles 
of  common  use  are  interchangeable,  is  really  an  incidental 
feature  of  the  jig  and  fixture  system — a  very  valuable  feature, 
it  is  true;  but  not  the  fundamental  reason  for  its  general 
use,  as  some  well-informed  mechanics  seem  to  think.  Two 
machines,  or  a  dozen,  could  be  made  from  the  same  drawings 
without  any  of  the  identical  parts  being  exactly  the  same,  or 
anywhere  near  it,  as  a  tool-maker  would  regard  the  measure- 
ments; and  all  these  machines  would  give  perfect  satisfaction. 
If  only  a  limited  number  of  a  given  type  of  machine  or  tool  is 
to  be  produced,  it  is  a  serious  problem  to  discover  whether  it 
would  be  best  to  build  jigs  and  fixtures  for  so-called  inter- 
changeable manufacture,  but  really  cheap  manufacture,  or  to 
avoid  the  heavy  tool-making  expense  and  build  the  product 
"every  one  like  itself."  The  manufacturing  cost  by  the  latter 
method  would  be  greater  than  by  the  use  of  jigs,  fixtures,  press 
tools,  and  other  features  of  modern  manufacturing,  but  the 
over-head  expense  of  that  equipment  might  swamp  the  enter- 
prise should  the  output  be  comparatively  small. 

A  valuable  tool  was  patented  a  few  months  ago  by  a  tool- 
maker,  which  may  be  used  widely,  but  is  not  likely  to  be  sold 
in  large  numbers.  By  this  we  mean  that  it  Is  not  a  tool  that 
every  mechanic  would  want,  but  one  that  almost  every  up-to- 
date  shop  would  supply  in  its  tool-room  when  its  merits  be- 
came known.  The  inventor  and  his  promoters  are  at  a  stand- 
still as  regards  manufacturing,  because  of  the  lack  of  the 
comparatively  large  capital  required  tor  the  elaborate  equip- 
ment which  they  believe  should  be  provided.  Being  tool- 
makers,  they  are  unable  to  entertain  the  idea  of  producing  the 
tool  by  any  otfler  than  the  familiar,  exact  system. 

If  every  manufacturing  business  in  successful  operation  to- 
day had  been  obliged  to  start  with  a  first-class  equipment, 
doubtless  many  of  them  never  would  have  reached  their 
present  state  of  development.  It  is  quite  feasible  to  turn  out 
many  products  by  a  system  that  is  not  strictly   interchange- 


able, but  which  answers  practical  purposes  very  well,  save 
that  the  manufacturing  cost  cannot  be  made  as  low  as  by  the 
intenhangeable  system  when  the  tool  equipment  has  once 
been  provided.  In  the  tool  above  referred  to,  the  matter  of 
interchangeability  of  the  parts  and  of  exact  accuracy  is  not 
important,  save  in  one  detail;  and  this  can  be  readily  pro- 
vided for  by  well-known  processes  familiar  to  mechanics. 

The  training  of  a  tool-maker  tends  to  make  him  ignore  the 
common  methods  of  manufacture,  wherein  extreme  precision 
and  interchangeability  are  virtually  sacrificed  to  practical 
conditions  that  must  be  met  if  the  business  is  to  be  started 
without  heavy  initial  outlay.  After  a  business  has  been  suc- 
cessfully launched,  the  refinements  of  modern  manufacture 
can  be  developed  with  profit;  but  it  is  better  to  start  without 
them  than   not  to  start  at  all. 

*     *     « 
METHODS  OP  REWARDING  LABOR. 

At  the  annual  convention  of  the  National  Machine  Tool 
Builders'  Association  in  New  York,  a  paper  was  presented  by 
Mr.  Harrington  Emerson  on  various  methods  of  paying  em- 
ployes, with  a  statement  of  the  advantages  and  disadvan- 
tages of  each  to  the  employer  and  the  employe.  Mr.  Emer- 
son has  developed  a  system  ynder  which  labor  is  individual- 
ized, each  man  being  rated  according  to  his  personal  efficiency. 
A  standard  day's  work  is  established  by  rigid  investigation, 
and  the  employe's  personal  efficiency  is  determined  accord- 
ingly. The  skilled  and  rapid  worker  does  more,  and  is  paid 
more,  than  his  less  skillful  and  slower  shopmates. 

The  discussion  following  the  paper  was  animated,  the  gen- 
eral sentiment  seeming  to  be  that  no  one  could  determine  a 
standard  for  a  day's  labor,  and  that  the  determination  of  a 
standard  was  the  crux  of  the  problem.  Conditions  and  prac- 
tices are  constantly  changing  and  improving,  and  a  full  day's 
work  now  may  be  a  small  product  a  year  from  now.  The 
tremendous  influence  of  the  discovery  of  high-speed  steel 
was  quoted  to  show  what  changes  in  machine  work  are  made 
by  inventions  and  discoveries,  and  it  was  mentioned  that  some 
kinds  of  lathe  turning  now  require  only  from  one-half  to  one- 
quarter  the  time  required  with  ordinary  carbon  steel  tools. 

Students  of  economics  realize  the  practical  need  for  an 
equitable  wage  system,  but  they  cannot  help  deprecating  at- 
tempts to  reward  labor  according  to  its  production.  In  the 
last  analysis  it  seems  to  us  that  the  schemes  devised  for 
stimulating  labor  production  are  merely  thinly  disguised  plans 
for  getting  more  out  of  the  men  for  a  living  wage.  Labor 
may  profit  temporarily  by  the  introduction  of  premium,  bonus 
or  piece-work  plans,  but  eventually  all  wages  are  determined 
by  the  law  of  supply  and  demand,  and  will  be  at  best  a  living 
wage  only,  under  our  present  economic  system.  The  man  who 
works  with  his  hands  and  brain,  without  ownership  in  the 
enterprise,  must  expect  that  the  larger  profit  on  his  product 
will  be  absorbed  by  others,  who,  through  their  ownership  of 
land  and  public  or  private  utilities,  occupy  strategic  posi- 
tions. The  workman  is  benefited  by  increased  production,  but 
not  directly,  except  temporarily. 

The  competitive  system  pits  one  man  against  another,  and 
increases  production;  but  it  also  pits  one  concern  against 
another,  and  tends  to  reduce  the  selling  prices  of  the  pro- 
duct. It  is  doubtful,  in  the  end,  if  either  the  employe  or 
the  employer  profits  materially  by  greatly  increased  pro- 
duction per  capita,  except  as  the  general  standard  of  living 
is  raised.  The  net  result  of  the  last  century  of  progress,  dur- 
ing which  machine  tools,  railroads,  steamships,  telegraphs, 
telephones  and  hundreds  of  other  great  wealth  producers 
have  originated,  is  that  mankind  eats  better,  sleeps  better, 
lives  better  than  before;  but  the  great  majority  is  not  re- 
leased from  the  necessity  of  constant  labor.  Working  people 
simplj"  get  more  for  what  they  do — and  require  more. 

We  hope  that  the  appeal  to  selfishness  made  by  all  the 
present  plans  for  rewarding  labor,  will  some  day  give  way 
to  methods  addressed  to  the  nobler  characteristics  of  mankind 
— pride  in  production  and  quality,  sense  of  civic  duty,  a  keener 
understanding  of  one's  duty  to  his  fellowmen  and  of  the 
need  for  cooperation,  and  the  application  of  the  golden  rule 
in  all  its  bearings.  But  before  this  millennium  will  arrive, 
both  employer  and  employe  must  handle  the  question  from  a 
totally  different  standpoint  from  what  they  do  at   present. 


December,  1908. 
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FORFEITURE  OF  PATENT  RIGHTS. 

B.  O.  SMITH* 

The  writer  has  read  with  Interest  the  editorial  in  the 
November  Issue  regarding  patented  Inventions  which  are  wil- 
fully kept  dormant  or  suffered  to  remain  so,  but  the  sentiment 
regarding  forfeiture  is  not  concurred  with.  In  the  first  place, 
an  Invention  is  not  one  of  the  "bounties  of  nature,"  nor  can 
it  be  properly  considered  or  treated  as  such.  In  that  category 
are  the  natural  elements  and  their  various  comliiniitions  in  the 
mineral  formations,  animal  and  vegetable  life,  and  In  physical 
formations  of  the  earth.  They  are  the  sensible  and  tangible 
products  of  nature's  creative  action,  and  we  believe  them 
provided  for  and  essential  to  the  welfare  and  conservation 
of  the  race.  In  this  aspect  It  is  inexpedient  that  they  should 
be  subject,  either  in  part  or  as  a  whole,  to  exclusive  privi- 
lege for  a  few.  or  their  use  and  enjoyment  limited  by  a  few. 

Inventions  are  thought  creations  and  their  corporeal  em- 
bodiments are  the  visible  and  tangible  products  of  creative 
mental  acts.  They  are  mental  progeny  just  as  children  are 
physical  progeny,  and  are  therefore  akin  to  the  individual. 
The  Inventor's  right  to  his  invention  is  therefore  deemed  in- 
herent and  inviolable. 

That  patents  w^ere  originally  devised  to  accord  the  patentee 
exclusive  use  of  the  patented  art  or  article,  for  the  purpose  of 
assuring  him  a  reasonable  reward  for  his  enterprise  is  un- 
questionably true,  but  it  must  be  remembered  that  the  first 
patents  were  granted  largely,  if  not  almost  exclusively,  for 
importation  of  industries  rather  than  for  the  discovery  or 
creation  of  new  arts  or  devices.  With  the  development  and 
growth  of  individual  inventive  resource  there  has  also  de- 
veloped the  sentiment  that  the  products  of  such  individual 
effort  essentially  belong  to  the  individual.  Inasmuch  as  inven- 
tion is  incorporeal  property  and  unsusceptible  of  precise  defini- 
tion like  real  and  personal  property,  special  means  were  de- 
vised for  its  protection  and  the  protection  of  the  inventor's 
rights.  To  conserve  these  rights  the  patent  system  has  been 
established.  Under  this  system  the  public  enters  into  a  con- 
tract with  the  inventor  whereby  his  rights  may  be  defended. 
To  secure  his  means  of  defense — the  letters-patent — the  inven- 
tor must  disclose  his  invention  completely.  This  disclosure, 
as  I  understand  it,  is  not  so  much  for  the  purpose  of  enabling 
others  to  practice  that  particular  invention  as  to  enlighten 
them  as  to  the  mode  of  practice,  opening  up  new  fields  of 
endeavor  and  directing  inventive  thought  in  new  lines. 

It  mu&t  be  admitted  that  a  patented  invention  even  though 
kept  dormant  for  seventeen  years,  is  more  valuable  to  the 
public  than  if  unpatented  and  undisclosed.  If  the  result  se- 
cured by  the  invention  is  peculiarly  desirable  then  the  desire 
to  secure  the  same  or  similar  results  by  other  means  will  whet 
the  inventive  wit  the  keener. 

Laying  aside  academic  considerations,  there  are  practical 
and  cogent  reasons  for  not  causing  forfeiture  of  patents  on 
account  of  non-practice  of  inventions.  It  sometimes  happens 
that  the  invention  disclosed  in  a  patent  containing  broad, 
basic  and  therefore  valuable  claims,  is  in  a  form  less  desir- 
able for  use  and  less  economical  of  production  than  that  of  a 
subordinate  patent.  It  is  not  unusual  for  the  proprietor  of  one 
patent,  the  invention  of  which  is  practiced,  to  have  several 
other  patents  covering  less  desirable  forms  of  construction 
which  are  not  practiced. 

Many  inventors  diligently  pursue  the  commercial  exploita- 
tion of  their  inventions  without  success  for  the  greater  part 
of  the  life  of  their  patents.  Surely  it  were  unfair  to  deprive 
the  generic  inventor  of  his  basic  claims  unless  he  manufac- 
tures continuously  for  seventeen  years  a  device  that  is  unde- 
sirable and  expensive,  simply  because  it  is  the  patented  em- 
bodiment of  those  broad  claims.  Equally  unjust  would  it  be 
to  compel  a  proprietor  of  several  patents  to  manufacture  sev- 
eral alternative  forms  of  apparatus  for  seventeen  years,  w-ith 
all  the  attendant  cost  for  plant,  material  and  labor,  simply 
to  maintain  those  patents.  Superlatively  unjust  were  it  to 
deprive  a  man  of  his  patent  rights  because  of  failure  to  prac- 
tice his  inventions,  when  that  failure  is  due  to  adverse  cir- 
cumstances. 

Any  question  as  to  "best  use"  would  start  a  train  of  techni- 
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callties  in  an  action  for  forfeiture  or  in  defending  against  an 
action  for  Infringement  more  involved  than  any  of  our  present 
day  patent  litigation  Is  cumbered  with,  and  the  merits  of  a 
case  would  turn  on  matters  of  opinion  rather  than  fact.  The 
only  way  In  which  the  justice  or  Injustice  of  such  forfeiture 
or  defence  against  Infringement  lould  be  ascertained  would 
be  by  a  hearing  before  some  tribunal  which  would  only  slightly 
mitigate  and  not  entirely  correct  abuse.  How  many  grasping 
corporations  and  enviously  malign  individuals  would  harry 
poor  inventors  with  actions  for  forfeiture?  How  much  Incen- 
tive would  one  have  to  Invent  were  there  hung  above  bis  head 
the  Damoclean   sword  of  forfeiture  proceedings? 

The  path  of  the  inventor  is  suffleiently  precarious  as  It  1b, 
without  adding  further  obstructions  and  detriments,  and 
seventeen  years  is  a  short  period  to  wait,  even  for  the  Inventor 
who  derives  satisfaction  from  withholding  his  patented  device 
from  public  use.  The  rights  of  the  public  are  better  cared  for 
with  respect  to  patents  than  ever  before.  To  secure  a  patent 
an  inventor  must  exercise  diligence  in  applying  for  a  patent 
and  in  prosecuting  his  application.  But  when  his  patent  has 
been  obtained,  the  inventor  is  secure  in  his  exclusive  rights, 
of  which  he  can  be  divested  only  by  due  process  and  because 
of  defective  title,  which  must  be  conclusively  proved. 

The  world  owes  much  to  the  inventor,  and  if  some  wanton 
vagary  leads  him  to  exercise  his  prerogative  under  letters- 
patent,  to  the  extent  of  refusing  the  public  the  use  of  some  one 
invention,  it,  in  turn,  should  remember  the  multitude  of  in- 
ventions, the  use  of  which  it  has  had,  and  not  overlook  the 
sundry  inventions  it  has  wantonly  filched  or  ruthlessly  wrested 
from  the  inventor. 

[The  arguments  presented  by  our  correspondent  in  favor  of 
the  rights  of  inventors  to  protection  in  non-worked  patent 
rights,  are  undoubtedly  correct  from  a  legal  point  of  view, 
and  that  we  concur  with  this  opinion  was  plainly  stated  in  the 
editorial  referred  to.  From  an  ethical  point  of  view,  how- 
ever, it  appears  that  the  inventor  who  prevents  others  from 
using  an  invention  which  he  will  not  or  cannot  use  himself, 
resembles  very  much  the  dog  in  the  manger.  In  the  case  of 
an  Invention  it  is  not  merely  a  question  of  it  being  a  crea- 
tion of  a  certain  individual,  and  that  he.  therefore,  has  an 
absolute  and  exclusive  right  to  the  profit  afforded  by  the 
patent,  because,  during  the  seventeen  years  a  patent  is  in 
force,  a  number  of  other  inventors  may  independently  work 
out  and  invent  practically  the  same  appliance  or  method  as 
has  formerly  been  invented;  and  while  in  the  case  of  patents 
obtained  and  used,  the  first  inventor  naturally  must  be  pro- 
tected on  account  of  priority,  it  is  difficult  to  see  his  moral 
right  to  prevent  others  from  using  independently  worked  out 
ideas  which  he  does  not  care  to  use  himself.  Besides,  the 
question  hardly  involves  inventors  as  individuals,  because  it 
is  hard  to  conceive  of  an  inventor  who  would  acquire  a  patent 
and  refuse  to  work  it  if  it  had  any  commercial  value.  It  is 
much  more  a  question  of  the  ethics  of  the  not  unusual  prac- 
tice of  corporations  of  buying  up  patents  from  individual 
inventors  and  keeping  the  patent  dormant  because  it  may 
interfere  with  some  inferior  product  of  theirs  which  they 
prefer  to  continue  to  place  on  the  market.  We  do  not  think 
that  the  requirement  of  working  a  patent  within  a  certain 
number  of  years  after  being  granted  would  involve  a  hard- 
ship for  inventors  as  individuals.  On  the  contrary,  it  is 
likely  that  such  a  clause  would  prove  beneficial  to  the  real 
inventor's  interests.  That  the  idea  is  not  new  and  that  the 
principle  stated  is  recognized  as  correct  is  evidenced  by  the 
fact  that  the  patent  laws  of  most  European  countries  con- 
tain a  clause  requiring  the  patent  to  be  worked  within  a 
certain  number  of  years  after  being  granted.  If  the  inventor 
or  others  to  whom  he  may  assign  the  rights  to  his  patent  do 
not  care  or  do  not  find  it  profitable  to  make  any  use  of  the 
patent,  it  is  either  impractical,  and  in  suc"h  a  case '  there 
could  be  little  reasonable  objection  to  infringement;  or  it  is 
held  out  of  use  for  commercial  reasons  which  are  not  com- 
mendable, and  thus  actually  work  an  injury  to  the  very  in- 
ventor who  is  supposed  to  be  protected.  It  must  be  under- 
stood that  the  question  raised  in  the  editorial  referred  to 
was  one  not  of  whether  the  present  law  was  correctly  inter- 
preted, but  of  whether  the  law  corresponded  to  true  moral 
principle. — Editor.] 


ENGINEERING  REVIEW. 


CURRENT  MECHANICAL  EVENTS-LEADING  ARTICLES  OP  THE  TECHNICAL  PRESS. 


At  the  convention  of  the  American  Street  and  Interurban 
Knglneerlng  Association,  at  Atlantic  City,  last  October,  it 
was  proposed  that  street  car  wheels  should  be  made  without 
flanges,  and  the  flanges  Instead  placed  on  the  rails.  Many 
plausible  arguments  were  brought  forward  to  show  the  superi- 
ority of  such  a  system  over  the  present  one. 


According  to  Page's  M'cckly,  the  company  formed  last  sum- 
mer at  Hamburg  for  utilizing  the  forces  of  the  tides  near  the 
mouth  of  the  Elbe,  to  which  reference  was  made  in  the  June 
issue  of  MAniiNERT.  has  raised  a  capital  of  $750,000.  and  vari- 
ous buildings  connected  with  the  undertaking  are  now  In 
course  of  completion  at  Cuxhaven.  It  is  intended  to  use  the 
fides  for  the  production  of  electric  power  for  factories. 


It  is  stated  by  the  Scientific  American  that  a  company  has 
been  formed  for  boring  another  tunnel  connecting  Switzer- 
land and  Italy  under  the  Alps.  This  tunnel  will  begin  at 
Martingly  in  Switzerland,  and  come  out  at  Courmayeur,  Italy. 
It  is  planned  to  be  28  miles  long,  and  is  expected,  it  is  said, 
to  be  completed  in  three  years.  So  far,  however,  it  exists  only 
on  paper,  and  like  many  of  the  engineering  projects  in  the 
way  of  tunneling  of  late  years,  may  remain  in  that  state. 


Among  the  concerns  mentioned  in  our  November  issue  as 
having  joined  the  National  Machine  Tool  Builders'  Associa- 
tion was  that  of  the  Powell  Tool  Co.,  Worcester,  Mass.  As 
published  it  appeared  as  the  Powell  Planer  Co.,  and  as  such 
■was  erroneous.  The  Powell  Planer  Co.  was  originally  the 
name  of  the  Woodward  &  Powell  Planer  Co.  and  the  name  is 
held  to  be  the  property  of  the  said  company.  The  Woodward 
&  Powell  Planer  Co.  has  been  a  member  of  the  National 
Slachine  Tool  Builders'  Association  for  the  past  six  years. 


It  Is  stated  in  the  monthly  Consular  and  Trade  Reports 
for  September,  Issued  by  the  Department  of  Commerce  and 
Labor,  that  in  extensive  ccmpetitive  tests  carried  out  in 
France,  a  decrease  in  consumption  of  gasoline,  amounting 
to  53  per  cent  per  ton-mile,  as  compared  with  the  results  of 
similar  tests  performed  in  1907,  has  been  achieved.  Sixty 
per  cent  of  all  the  cars  which  entered  the  race  made  the 
entire  tour,  which  occupied  twenty-seven  days,  during  which 
2,175  miles  were  covered.  The  total  average  consumption  of 
gasoline  per  ton-mile  was  0.074  quart  as  compared  with  0.157 
quart  in  similar  tests  undertaken  in  1907. 


Remarkable  steam  economy  was  shown  by  a  stationary, 
self-contained  engine  and  boiler  set  of  the  portable  engine 
type,  built  by  the  firm  of  R.  Wolf,  of  Magdeburg.  Germany, 
and  recently  tested  by  Professor  M.  Gutermuth.  of  Darmstadt. 
The  tests  are  reported  in  the  Zeitschrift  des  Yereines 
deutscher  Ingenieure  of  October  3,  1908.  When  the  engine 
tested  developed  103  H.P.,  it  showed  a  steam  consumption  of 
only  8.86  pounds  per  horse-power-hour,  and  a  coal  consump- 
tion (using  coal  of  13.900  B.T.U.  per  pound)  of  1.06  pound 
per  horse-power-hour.  This  engine  works  on  superheated 
steam,  and  is  compounded,  having  both  cylinders  seated  in 
the  smoke  box,  and  therefore  jacketed  by  the  hot  flue  gases. 
The  superheat  at  the  entry  into  the  high-pressure  cylinder 
averaged  236  degrees  F.,  and  after  having  passed  through  a 
reheater,  the  steam  entered  into  the  low-pressure  cylinder 
with  a  superheat  of  200  degrees  F.  The  mechanical  efficiency 
of  the  engine  alone  varied  from  93  to  95  per  cent. 


Consul  Thomas  H.  Norton,  of  Chemnitz,  Germany,  states 
that  electric  steel  melting  furnaces  are  becoming  more  and 
more  used  at  German  iron  works  and  that  one  important 
steel  works,  engaged  in  the  production  of  tool  steel  products, 
intends  to  replace  its  whole  battery  of  crucible  furnaces  by 
one  large  electric  melting  furnace,  the  cause  for  the  change 
being  the  reduction  of  cost  possible.     The  whole  equipment 


consisted  of  thirty-two  furiKues,  each  containing  six  crucibles, 
with  a  capacity  of  77  pounds.  These  are  to  be  replaced  by 
an  electric  furnace  capable  of  holding  a  charge  of  2,200 
pounds.  The  advantages  of  the  electric  process  are  stated 
briefly  as  follows:  cheaper  raw  material  can  be  employed  in 
place  of  the  more  expensive  Swedish  iron  formerly  required; 
in  melting  quantities  of  one  ton  at  a  time,  it  is  possible  to 
produce  more  homogeneous  masses  of  a  well-defined  grade; 
and.  finally,  the  molten  steel  leaves  the  furnace  at  a  much 
higher  temperature  than  when  prepared  in  crucibles,  and  Is 
therefore  in  a  more  liquid  condition,  and  is  easily  transferred 
to   the  ordinary   ladles. 


An  interesting  otter  has  been  made  by  Sir  Christopher  Fur- 
ness,  of  the  Middleton  Ship  Building  Yard,  England.  This 
works  met  last  year  with  a-  loss  of  about  $85,000.  largely  due 
to  labor  troubles,  and  as  Sir  Christopher  realizes  the  injury 
both  to  the  works  and  to  the  employes  of  conditions  bringing 
about  such  losses,  he  has  offered  the  yards  for  sale  to  the  trade 
unions  at  a  price  to  be  decided  upon  by  independent  assessors. 
If  this  offer  is  not  accepted,  he  offers  an  alternative  proposi- 
tion, agreeing  to  issue  to  the  men  preferred  shares  in  the 
company,  to  be  paid  for  by  a  deduction,  from  week  to  week, 
of  five  per  cent  of  the  wages.  These  shares  would  receive  a 
fixed  rate  of  interest  of  four  per  cent,  whether  the  common 
shares  received  any  dividend  or  not.  and  when  the  common 
shares  receive  five  per  cent  as  a  yield  on  the  capital  invest- 
ment, the  balance  of  the  profit  is  to  be  distributed  between  the 
common  and  the  preferred  stock.  This  experiment  will  bear 
watching,  as  it  is  a  step  toward  that  cooperation  in  the  Indus- 
tries, which  may  be  inevitable,  in  some  form  or  other,  in 
order  to  obtain  industrial  peace  within  industries  organized 
on  a  large  scale. 


At  the  time  of  the  discovery  of  the  Taylor-White  process  of 
treating  tungsten  steel  so  as  to  greatly  increase  its  cutting 
qualities,  it  was  asserted  in  one  of  the  English  engineering 
journals,  that  the  discovery  was  nothing  new.  Certain  steel 
makers  in  England  had  anticipated  the  discovery,  but,  strange- 
ly enough,  had  not  realized  the  commercial  importance  of  the 
steel,  and  had  taken  no  steps  to  put  it  on  the  market,  con- 
tenting themselves  with  its  use  in  their  own  work.  The  same 
discovery  appears  to  have  been  made  in  the  United  States.  A 
certain  manufacturer  of  files  and  rasps  had  developed  a  high- 
speed steel  for  cutting  files  some  time  before  the  discovery  of 
the  Taylor-White  process.  It  was  not,  of  course,  as  efficient 
as  present  high-speed  steels,  but  was  far  in  advance  of  the 
carbon  steels  or  air-hardening  steels  then  in  general  use. 
In  none  of  these  cases  does  it  appear  that  the  importance  of 
the  discovery  was  recognized  until  Mr.  Taylor  and  Mr.  White 
demonstrated  the  tremendous  increase  in  machine  shop  pro- 
duction that  could  be  realized  by  using  this  steel  for  lathe 
and  planer  tools.  A  true  discoverer  is  one  who  recognizes 
the  value  of  his  find  and  who  makes  it  known  to  others  so 
that  there  can  be  a  common  benefit  derived  from  it. 


The  pyrometer  for  hardening  and  tempering  steel  is  com- 
ing into  general  use.  It  does  away  with  guess-work  and 
enables  the  hardener  to  exactly  reproduce  a  desired  hardness 
and  temper  with  a  given  brand  of  steel,  as  many  times  as  is 
desired  and  whenever  wanted,  but  the  pyrometer  is  still  an 
unknown  instrument  with  many  hardeners  who  are  never- 
theless doing  good  work  without  it.  Being  deprived  of  a 
pyrometer  does  not  mean  that  the  hardener  is  necessarily 
obliged  to  work  by  "judgment"  and  guess-work  entirely.  A 
simple  test  can  be  made  of  a  brand  of  steel  which  will  soon 
develop  the  proper  temperature,  as  determined  by  the  eye, 
which  gives  the  best  results.  This  test,  mentioned  in  a  book- 
let issued  by  the  Halcomb  Steel  Co.,  Syracuse,  N.  Y.,  con- 
sists simply  in  taking  small  samples  from  a  bar  of  steel  and 
applying  two  or  three  different  hardening  heats.  After  hard- 
ening, break  the  samples  and  note  the  fracture.     The  heat 
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producing  the  finest  grain,  obviously.  Is  the  proper  heat  at 
fthieh  to  harden  that  grade  of  steel.  This,  of  course,  applies 
to  carbon  tool  steel.  In  this  connection  it  may  be  mentioned 
that  the  Union  Twist  Drill  Co.,  Athol,  Mass.,  applies  the 
fracture  test  to  every  bar  of  tool  steel  used.  Thin  disks  are 
sawed  from  the  ends  of  each  heavy  bar,  and  are  hardened 
at  the  standard  temperature  which  repeated  tests  have  deter- 
mined to  be  the  best  hardening  temperature  for  the  brand 
of  steel  employed.  If  the  samples  do  not  show  the  required 
fineness  of  texture  in  the  fractures,  tlie  steel  is  rejected.  It 
is  no  uncommon  occurrence  to  find  bars  of  steel  which  show 
different  grades  of  fracture  at  opposite  ends. 


In  the  April,  1908,  Issue  the  use  of  an  ordinary  magnetic 
compass  for  ascertaining  proper  hardening  heats  for  carbon 
steel  tools  was  described  by  Mr.  George  T.  Coles,  with  an  il- 
lustration of  use.  This  simple  method  has  attracted  much 
favorable  attention,  and  is  being  practiced  by  many  tool  hard- 
enere  who  have  found  it  convenient  and  reliable.  An  extension 
of  the  idea  has  been  patented  in  England,  which  has  a  cer- 
tain advantage  over  the  compass  method.  The  drawback  to 
the  compass  method  is  that  the  determination  of  the  heat  is  in 
a  sense,  negative  in  character,  the  operator  not  receiving  a 
definite  warning  the  instant  when  the  proper  heat  has  been 
reached.  All  he  knows  is  that  when  the  tool  has  reached  the 
hardening  temperature  it  no  longer  attracts  the  compass,  but 
he  has  no  proof  that  It  is  not  many  degrees  higher,  except 
the  heat  appearance.  This  defect  is  overcome  in  the  device 
referred  to.  An  ordinary  horseshoe  magnet  is  provided  with 
iron  wire  extensions  to  the  poles,  the  poles  being  drilled 
axially  before  hardening  and  magnetization.  A  small  horse- 
shoe magnet  will  attract  and  hold  small  objects  applied  to 
the  ends  of  the  wire  extensions,  even  though  they  are  three  or 
four  inches  in  length.  The  pieces  to  be  hardened  are  thus 
held  magnetically  at  the  extremity  of  the  iron  wire  exten- 
sions in  a  blow-pipe  flame  over  a  jar  of  brine  until  they  have 
acquired  the  proper  hardening  heat,  when  they  drop  off  Into 
the  brine,  having  lost  their  magnetic  attraction  for  the  wires. 
The  use  of  the  wires,  of  course,  is  simply  an  expedient  to 
avoid  heating  the  magnet  and  causing  destruction  of  its  mag- 
netic property,  as  would  surely  result  if  it  was  inserted  in  the 
flame  directly.  The  process  is  automatic,  but,  unfortunately, 
it  can  be  applied  only  to  comparatively  small  parts,  unless 
large,  expensive  and  cumbersome  apparatus  is  provided. 


An  interesting  machine  for  testing  rail  wear  is  described 
and  illustrated  in  the  Railway  and  Engineering  Review  of 
October  24,  1908.  Such  a  machine  has  been  a  subject  of  dis- 
cussion for  many  years,  and  many  ideas  have  been  proposed, 
but  few,  if  any,  have  ever  taken  practical  shape.  An  excep- 
tion to  this  general  statement  may  be  noted  in  the  machine 
devised  by  the  engineering  department  of  the  Pennsylvania 
Steel  Co.,  and  exhibited  at  the  recent  convention  of  the 
American  Street  and  Railway  Engineering  Association.  The 
apparatus  is  intended  to  test  the  relative  wear  of  rails  of 
different  grades  of  steel.  The  test  is  conducted  by  bolting  the 
rails  to  a  circular  cast  iron  base  20  feet  In  diameter,  the  rails 
forming  a  continuous  circle.  On  these  rails  two  car  wheels, 
mounted  at  the  ends  of  a  heavy  beam  rotating  on  a  pivot,  are 
continuously  running.  A  compression  spring  is  mounted  on 
the  top  of  the  revolving  beam,  which  can  be  adjusted  so  as 
to  exert  pressure*  from  zero  to  about  60,000  pounds  on  each 
car  wheel.  The  vertical  pressure  exerted  by  each  car  wheel 
due  to  the  dead  load  is  about  7,500  pounds,  so  that  by  means 
of  this  apparatus  a  vertical  pressure  of  about  67,500  pounds 
can  be  exerted  on  the  head  of  the  rails.  In  addition  to  the 
vertical  pressure,  lateral  pressure  is  also  exerted  by  means  of 
compression  springs  mounted  on  the  axle  of  each  wheel,  the 
maximum  lateral  pressure  being  from  15,500  pounds  at  10 
R.P.M.,  to  47,800  pounds  at  85  R.P.M.  The  maximum  speed 
at  which  the  machine  is  designed  to  run  is  85  R.P.M.,  which 
would  correspond  to  a  train  speed  of  practically  61  miles  per 
hour.  As  the  conditions  under  which  this  machine  will  test 
the  rails  are  very  similar  to  those  to  which  rails  are  subjected 
in  the  work,  the  machine  will  undoubtedly  be  of  advantage  in 
settling  the  question  of  rail  wear. 


A  NEW  ICE-MAKINO  MACHINE  FOB  DOMESTIC  U8E. 
Scieiitijif  Aiiii'rican.  October  17,  190«. 

Nearly  all  ice-making  machines  depend  for  their  operation 
upon  the  property  of  certain  subBtances  to  absorb  a  large 
amount  of  heat  when  changing  from  the  liquid  to  the  gas- 
eous state.  As  a  rule,  anhydrous  ammonia  is  the  substance 
used,  and  this  is  forced  through  a  closed  cycle  consisting  of 
a,  compression  chamber  and  an  expansion  chamber.  In  the 
latter  chamber  the  ammonia  expands  into  a  gas,  absorbing 
heat  as  It  vaporizes.  Then  It  is  drawn  into  the  compression 
chamber  by  a  pump  and  compressed  Into  a  liquid,  only  to 
flow  back  Into  the  expansion  chamber  and  expand  Into  a 
gas.  Thus  one  chamber  of  the  machine  is  made  cold  by  the 
vaporizing  ammonia,  while  the  other  develops  heat  because 
of  the  compressing  of  the  gas.  The  heat  from  the  compres- 
sion chamber  is  dissipated  by  a  radiator  system,  while  the 
influence  of  the  expansion  chamber  can  be  extended  at  will 
by  a  system  of  pipes  through  which  brine  is  circulated. 

The  difficulty  with  refrigerating  machines  as  commonly 
constructed  is  that  long  stuffing  boxes  are  necessary  to  pre- 
vent leakage  of  the  ammonia,  and  the  friction  developed  in 
these  stufiing  boxes  not  only  absorbs  energy,  but  generates 
additional  heat.  The  smaller  the  machine,  the  more  serious 
are  these  losses,  because  of  the  pressure  that  must  be  main- 
tained, which  does  not  permit  the  friction  to  diminish  in 
proportion  to  the  capacity  of  the  machine.  For  this  reason, 
refrigerating  machines  for  domestic  use  have  not  been  as 
economical  as  those  of  large  plants. 


SmaU  Rotary  Ice  Machine,  which  requires  Little  Attention. 

Recently  a  machine  has  been  invented  by  Prof.  Audiffren, 
of  Paris,  based  on  the  same  principle  as  the  ordinary  ice 
machine,  but  so  designed  as  to  do  away  with  ail  stuffing 
boxes,  pressure  gages,  agitators,  valves,  or  anything  that 
would  require  the  attention  of  an  operator.  As  shown  in  the 
accompanying  sectional  view,  it  consists  of  two  chambers  or 
drums,  which  are  connected  by  a  hollow  shaft.  A  solid  ex- 
tension of  this  shaft  passes  through  the  larger  chamber,  and 
at  its  outer  end  carries  a  pulley,  which  provides  means  for 
operating  the  machine.  The  shaft  is  sealed  into  the  cham- 
bers, so  that  as  the  pulley  revolves,  the  chambers  revolve 
as  well.  Mounted  to  swing  freely  on  the  shaft  within  the 
larger  drum  is  a  small  pump,  which  is  kept  vertical  by  means 
of  a  lead  weight  attached  to  its  lower  end.  The  piston  of 
this  pump  is  connected  to  a  crank  offset  in  the  shaft,  so  that 
when  the  pulley  is  rotated,  the  shaft  revolving  with  it  will 
operate  the  piston.  In  the  smaller  machines  the  drums  are 
charged  with  anhydrous  sulphurous  acid  instead  of  ammonia. 
The  pump  serves  to  draw  the  gas  from  the  smaller  or  expan- 
sion drum  through  the  tubular  shaft,  compress  it  into  a 
liquid,  and  discharge  it  into  the  larger  or  compression  drum, 
whence  it  flows  back  through  a  pipe  leading  through  the 
tubular  shaft  into  the  expansion  drum  Here  the  liquid 
evaporates,  and  Is  returned  to  the  compression  chamber  by 
the  action  of  the  pump.  In  order  to  provide  sufficient  lubrica- 
tion, the  pump  Is  kept  swimming  in  oil,  the  pump  being 
fitted  with  a  reservoir  capable  of  carrying  half  a  gallon  of 
oil.  The  oil  cannot  escape,  and  such  of  it  as  leaks  out  of  the 
pump  is  trapped  and  returned  to  the  reservoir.  Owing  to  the 
rapid  rotation  of  the  drum,  the  liquid  acid  is  centrifugally 
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thrown  against  the  inner  periphery  of  the  chamber,  and  any  oil 
that  leaks  Into  the  ehaniber  is  centrifugally  separated  from 
the  heavier  sulphurous  acid,  forming  an  annular  layer  within 
the  acid  layer.  The  Illustration  shows  the  acid  and  oil  at 
the  bottom  and  top  of  the  compression  chamber.  At  the  top 
of  the  oil  reservoir  is  a  scoop,  which  extends  upward  suffi- 
ciently to  dip  into  the  oil,  but  without  reaching  the  layer  of 
sulphurous  acid.  This  scoop  collects  the  oil,  causing  it  to 
fall  back  into  the  reservoir. 

The  expansion  drum  rotates  in  a*  small  tank  partly  filled 
with  water,  and  this  forms  a  layer  of  ice  over  the  drum  when 
the  machine  is  in  action. 

ELECTRIC  HARDENING  FURNACES. 

C    R    Straube  in  the  Elekrotechiiische  Zeitschrift,  August 
^  6,  1908. 

In  externally-fired  furnaces,  the  heat  losses  are  always  con- 
siderable, and  only  a  small  part  of  the  energy  used  in  heat- 
ing is  utilized  for  raising  the  temperature  of  the  metal  to  be 
hardened.  There  is  also  a  disadvantage  in  employing  gas  or 
oil-fired  furnaces  in  that  the  high  temperatures  rapidly  de- 
stroy the  crucibles.  Electric  hardening  furnaces,  therefore, 
possess  marked  advantages  for  this  work  over  the  various 
types  of  externally-fired  furnaces.  The  electric  furnace  de- 
scribed in  the  following  has  been  brought  out  by  the  AUge- 
meine  Elektrictiits-Gesellschaft  of  Berlin,  Germany.  A  bath 
of  melted  metallic  salts  is  contained  within  a  fire-brick  cru- 
cible, inside  of  which,  at  two  opposite  sides,  are  fixed  elec- 
trodes of  iron  very  low  in  carbon,  the  melting  point  of  which 
is  higher  than  that  of  ordinary  steel.  This  crucible  is  sur- 
rounded by  a  thick  layer  of  asbestos,  which  is,  in  turn,  im- 
bedded in  a  layer  of  some  heat-insulating  material,  the  whole 
being  held  together  by  a  steel  case.  The  walls  of  the  fur- 
nace are  made  so  thick  in  relation  to  the  dimensions  of  the 
crucible  that  the  steel  case  of  the  apparatus  may  be  touched 
with  the  hand  without  injury  after  having  been  in  opera- 
tion for  10  hours,  at  a  temperature  of  2,370  degrees  F. 

The  soft  iron  supply  conductors  to  the  electrodes  are  con- 
nected to  the  secondary  copper  bars  of  a  regulating  trans- 
former which  transforms  the  normal  voltage  to  the  low  volt- 
age (5  to  70  volts)  employed  in  the  operation  of  the  furnace. 
A  typical  arrangement  of  the  equipment  of  a  large  works 
has  the  furnaces  provided  with  a  hood  in  a  central  position, 
and  a  quenching  tank  immediately  beside  the  furnace  on  one 
side.  By  this  latter  arrangement  a  change  in  temperature 
caused  by  carrying  pieces  from  the  furnace  to  the  water  tank 
is  reduced  to  a  minimum.  The  tank  is  supplied  with  heat- 
ing and  cooling  coils  with  steam  or  cold  water,  so  that  the 
temperature  of  the  quenching  bath  can  be  easily  regulated. 

A  pure  metallic  salt  or  a  mixture  of  several  salts  is  placed 
in  the  crucible  and  melted  by  the  passage  of  an  electric  cur- 
rent. Potassium  chloride  which  fuses  at  about  1,425  degrees 
F.  is  selected  for  carbon  steel;  for  high-speed  steels,  barium 
chloride,  which  fuses  at  1.740  degrees  F.,  is  employed.  Mix- 
tures of  these  two  salts  will  give  all  intermediate  tempera- 
tures. For  low  temperatures,  say  between  400  and  750  de- 
grees F.,  postassium  and  sodium  nitrates  may  be  used,  and 
for  very  high  temperatures,  magnesium  fluoride  and  fluor- 
spar. The  salt  is  melted  by  a  movable  electrode  and  a  small 
piece  of  arc-light  carbon  placed  in  the  circuit  between  one 
of  the  fixed  electrodes  and  the  movable  one.  Sparking  be- 
tween the  carbon  and  the  movable  electrode  causes  salt  imme- 
diately adjacent  to  melt  and  very  soon  a  circuit  is  set  up 
through  a  part  of  the  salt.  As  the  movable  electrode  is  grad- 
ually drawn  away,  it  leaves  behind  a  streak  of  melted  salt, 
which  is  extended  by  degrees  to  the  opposite  electrode.  When 
this  point  Is  reached,  the  fusion  of  the  remainder  of  the 
salt  proceeds  at  a  rapid  rate.  The  temperature  produced  de- 
pends on  the  voltage  employed,  and  may  be  varied  by  chang- 
ing the  intensity  of  the  current,  which  is  accomplished  by 
means  of  a  regulating  transformer. 

Even  at  a  temperature  of  2,400  degrees  F.,  attainable  in 
laboratory  tests  but  not  usually  employed  in  commercial  hard- 
ening, the  damage  to  the  crucibles  of  the  electric  furnace  is 
very  small.  Working  ten  hours  a  day  with  this  temperature, 
a  crucible  will  last  six  months,  and  for  ordinary  hardening 
temperatures,  fifteen  months. 


EFFICIENCY  TESTS  OF  MILLING  MACHINES  AND 
MILLING  CUTTERS. 

Abstract   of  I'aper   bi/    Mr.    A.    L.    DeLeeuir.    rcitd   before   the 

American  Hocivty  of  Meehanieal   Engineers, 

December.    IUCS,    Meeting. 

The  design  of  standard  machine  tools  was  for  many  years, 
and  has  been  until  quite  recently,  a  matter  of  practical 
experience,  judgment  and  intuition,  and  might  as  well  have 
been  called  guesswork.  Special  tools  of  unusual  magnitude 
were  built  on  somewhat  more  scientific  principles,  and  this, 
perhaps,  simply  because  the  required  dimensions  were  quite 
out  of  the  scope  of  the  designer's  experience.  It  was  not 
quite  so  easy  to  show  judgment  about  a  G-inch  as  a  I'/j-lnch 
lead-screw;  and  it  would  not  have  done  at  all  to  make  the 
screw   12-inch  just   to   make  sure;    though   the   Instances  are 
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not  at  all  rare  when  some  machine  part,  screw  or  shaft,  on 
some  smaller  machine  was  made  double  the  required  size, 
simply  to  be  on  the  safe  side. 

This  condition  was  not  due  to  ignorance  on  the  part  of 
designers  or  inability  to  apply  engineering  data,  but  to  the 
fact  that  such  data  did  not  exist  or  were  not  public  property 
when  they  did  exist.  Further,  there  was  no  Inducement  for 
the  machine  tool  builder  to  spend  time  and  money  collecting 
data,  as  the  tools,  as  built,  filled  all  requirements  to  a  reason- 
able extent. 

This  condition  ceased  to  be  satisfactory  with  the  coming  of 
the  electric  motor  into  the  field  of  the  machine  tool  builders. 
At  first  the  wildest  and  most  varied  guesses  were  made  as 
to  the  size  of  motor  required  to   drive  a  certain  tool.     One 
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Fig.  2.    Work  of  1  H.P.-minute.  measured  in  Cubic  Inches  of  Metal  removed, 
for  Different  Feeds  and  Cutting  Speeds. 

builder  woiild  supply  his  machine  with  a  2%  H.P.  motor, 
while  another  would  equip  the  same  size  and  style  of  ma- 
chine with  a  15  H.P.  motor.  This  chaos  was  made  worse  by 
the  fact  that  most  purchasers  of  motor-driven  tools  would 
specify  the  size  of  motor  to  drive  the  machine.  One  user 
would  condemn  the  machine  tool  builder  because  the  10  H.P. 
motor  was  entirely  too  small,  and  the  next  one  because  a 
5  H.P.  motor  was  much  too  large  for  the  same  machine. 

This  brought  before  the  machine  tool  builder  the  fact  that 
a  machine  was  not  always  used  to  its  full  capacity  and  was 
sometimes  badly  overloaded.  In  sheer  self-defense  the  ma- 
chine builder  was  compelled  to  determine  for  himself  the 
proper  size  of  motor  to  be  put  on  his  machine,  and  he  began 
to  make  tests  and  collect  data;  but  although  numerous  tests 
have  been  made  as  to  performance  of  machine  tools,  they 
have  been  confined  almost  exclusively  to  lathes.     All  other 
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machines   seem    to    have   been    considered    as   following    the 
lathe  In  cutting  characteristics. 

The  author  of  tlie  paper  here  abstracted  therefore  found  it 
necessary  to  iimlertalse  a  number  of  tests  directly  applied  to 
milling  machines,  in  order  to  collect  data  preliminary  to  the 
designing  of  a  line  of  horizontal  and  vertical  milling  ma- 
chines for  the  Cincinnati  Milling  Machine  Company. 

Specifications  of  MllUnfir  Machine  Teats. 
The  main  points  to  be  settled  were: 

a.  How  much  metal  shall  a  machine  of  given  size  be  capable 
of  removing? 

b.  How  much  power  is  required  for  this  work  on  existing 
machines? 

c.  Is  it  possible  to  improve  on  the  efficiency  of  present 
machines  and  still  produce  a  commercially  successful  ma- 
chine? 

d.  How  much  power  is  required  for  the  feed? 

e.  What  is  the  efficiency  of  the  feed  mechanism? 

The  first  question  was  a  point  to  be  decided  by  the  sales 
manager  rather  than  by  the  engineer,  as  it  was  greatly  a 
matter  of  competition.  As  is  quite  usual  in  the  design  of  a 
new  line  of  machines,  the  desired  capacity  was  placed  some- 
what higher  than  that  of  other  makes  of  similar  machines. 
To  determine  how  much  power  was  required  to  remove  a 
given  amount  of  metal,  tests  were  made  on  various  makes 
of  machines.  The  metal  to  be  cut  was  in  all  cases,  both  in 
these  tests  and  in  those  to  be  described  later,  steel  of  the 
following  specifications:  carbon  contents,  0.16  per  cent;  ten- 
sile strength  per  square  inch,  52,378  pounds;  limit  of  elas- 
ticity, 30,313  pounds. 

The  test  blocks  used  were  IS  inches  long,  oVi  inches  wide 
and  514  Inches  thick.    The  ends  were  milled  to  provide  means 
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efficient   than   another   Is  of  great   Importance,   however, 
shows  that  the  less  efficient  machines: 

<i.  Use  a  needlessly  large  amount  of  power. 

b.  Have  less  capacity  than  they  might  have  for  removing 
metal. 

c.  Use  a  large  amount  of  power  constantly  for  the  purpose 
of  breaking  down  the  machine. 

It  follows  that  it  should  be  the  aim  of  the  designer  to  pro- 
duce a  machine  of  the  higliest  possible  efficiency  as  a  power 
transmitter,  because 
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Pig.  3.    Work  of  1  H. P. -minute,  measured  m  Cubic  Inches  of  Metal  removed, 
for  Different  Feeds  and  Cutting  Speeds. 

for  holding  the  block  on  the  table  of  the  milling  machine. 
In  all  tests  a  spiral  cutter  with  nicked  teeth  was  used,  3',;; 
inches  in  diameter,  6  inches  face,  and  for  a  liL'-inch  arbor. 
The  cutter  was  driven  by  a  key,  and  made  of  high  speed  steel. 
All  tests  were  made  by  driving  the  machine  by  an  electric 
motor,  belted  to  the  machine.  The  object  was  to  have  all 
conditions  as  near  as  possible  to  those  under  which  the  ma- 
jority of  milling  machines  have  to  run,  the  only  difference 
being  that  the  belt  was  nearly  horizontal  instead  of  vertical. 
In  testing  the  efficiency  of  machines  in  this  way,  the  belt 
must  be  considered  part  of  the  machine.  The  power  con- 
sumed was  ascertained  by  reading  of  ammeter  and  voltmeter, 
the  amount  of  metal  removed,  by  measuring  width  and  depth 
of  cut,  and  the  amount  of  feed  per  minute,  was  computed 
from  the  gearing. 

These  preliminary  tests  showed  considerable  differences  in 
the  efficiency  of  different  makes  of  machines;  that  is,  one 
machine  would  cut  considerably  more  material  than  another 
for  a  given  amount  of  horsepower  developed  by  the  motor. 
They  also  showed  that  the  efficiency  of  these  machines  was 
relatively  low  as  compared  to  the  lathe.  This  latter  might 
have  been  expected  considering  the  nature  of  the  cutting 
tool.  As  the  main  problem  in  a  machine  shop  is  not  to  save 
power,  but  to  get  the  greatest  possible  output,  this  lack  of 
efficiency  cannot  be  held  up  against  the  milling  machine  as 
a  type,  for  its  other  peculiarities  make  it  highly  efficient  as 
a  producer  of  work.    The  fact  that  one  make  Is  so  much  more 


?,  2 


t 

/' 

f 

/ 

/ 

/ 

/■ 

/ 

Y 

/ 

r 

■b 

/ 

, 

/ 

/ 

/ 

/ 

A, 

// 

'A' 

/- 

y 

/ 

^ 

/> 

— ^■v^l   — 

10      12      14      10      lii      20 

NET  MORSE  POWER 


22     24      20 
'o<*iniif,.Y  r. 


Pig.  4.    Diagram  showing  Relation  between  Horse-power  required 
and  Metal  removed. 

a.  This  increases  the  capacity  of  the  machine. 
h.  It  insures  long  life  and  freedom  from  repairs. 

c.  It  is  economical  in  the  use  of  power. 

This  high  efficiency  requirement  stands  by  itself.  It  must 
be  supplemented,  however,  by  other  good  features,  such  as 
convenience,  etc.  The  main  features  aimed  at,  and  considered 
essential   to  high  efficiency,  were  the  following: 

o.  Absence  of  combined  torsional  and  bending  stresses  in 
shafts. 

6.  Absence  of  torsional  stresses  in  shafts  subjec^d  to  heavy 
loads. 

e.  Moderate  gear  speeds. 

d.  Moderate  shaft  speeds. 

e.  Minimum  number  of  gears  in  action. 


Fig.  6.    Apparatus  for  Testing  ElHciency  of  Feed  Mechanism. 

/.  No  gears  rotating,  which  are  not  required  for  the  trans- 
mission. 

g.  Tumbler  bearing  anchored  solidly,  and  not  merely  hung 
from  a  lever. 

h.  Pulley  shaft  relieved  of  belt  pull. 

Final  Tests.      • 

More  complete  tests  were  made  when  the  machine  designed 
along  the  lines  mentioned  was  completed.  These  tests  were 
of  three  kinds: 

a.  Tests  determining  the  amount  of  metal  removed  per 
horse-power. 

6.  Tests  determining  the  efficiency  of  the  feed  mechanism. 
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b.  Tests  determining  the  efficiency  of  the  feed  mecbaniBni. 

c.  Tests   determining   the   efficiency   of   the   driving   mecha- 
nism. 

Power  Required  to  Remove  Metal. 
The  same  motor  and   belt  were  used  for  all  cutting  tests. 
A  series  of  tests  was  made  with  a  depth  of  cut  of  1/16  inch; 
then  with  a  depth  of  1/8  Inch;  then  3/16  inch,  1/4  inch,  and 
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Fig.  6.    Curve  shovrlng  Efficiency  of  Feed  Mechanism. 

3/8  inch.  This  complete  test  was  repeated  four  times.  The 
cutter  was  sharpened  in  the  ordinary  way  before  starting  a 
complete  series  of  tests,  and  not  resharpened  during  the  test. 
The  same  cutter,  resharpened.  was  then  used  for  the  next 
machine.  For  each  depth  of  cut,  a  number  of  different  feeds 
were   used. 

The  amount  of  power  required  to  remove  a  given  amount 
of  metal  varied  with  the  speed,  depth  of  cut  and  feed  per 
minute,  and  seemed  to  have  a  tendency  to  the  minimum  wlien 
the  section  of  the  chip  removed  per  tooth  approached  most 
nearly  a  perfect  square.  Figs.  1,  2,  3,  and  4  show  curves  giv- 
ing relation  between  power  required  and  metal  removed  under 
different  conditions  of  speed,  feed  and  depth  of  cut.  The  fact 
that  the  power  required  changes  with  these  conditions  of 
feed,  speed  and  depth  of  cut  made  it  impossible  to  plot  a 
single  curve  giving  relation  between  power  and  metal  removed. 
The  curves  were  extended  to  the  zero  point,  but  the  high  point 
of  all  curves  is  the  actual  highest  average  obtained,  so  that 
in  a  certain  sense  the  curves  also  show  the  comparison  of 
the  greatest  possible  capacity  of  these  machines.    This  should 


Fig.  7.     Apparatus  for  Testing  Effltiency  of  Driving  Meclianism. 

be  taken  as  significant,  however,  only  when  remembering  the 
conditions  under  which  the  machines  were  tested,  and  then 
only  as  a  measure  for  the  maximum  driving  power. 

Bfflciency  of  Feed  Mechanism. 

Fig.  5  shows  the  manner  in  which  the  machine  was  rigged 
up  for  testing  the  efficiency  of  the  feed  mechanism,  and  Fig.  6 
shows  the  curve  of  average  values  plotted  from  the  tests; 
each  ordinate  is  the  average  of  the  ordinates  corresponding 
to  a  certain  amount  of  feed.  The  results  of  these  tests 
justify  again  the  precaution  taken  to  obtain  an  efficient  feed 
mechanism  in  the  new  line  of  milling  machines.  It  may  be 
mentioned  here  that  these  precautions  consisted  in  avoiding 
idle  running  gears,  high  gear  velocities,  combined  torsional 


and  bending  stresses  in  shafts,  and  111  supported  and  floating 
bearings,  and  above  all,  the  use  of  quick  pitch  screws. 

Tests  upon  EfQciency  of  Driving  Mechanism. 

The  third  series  of  tests  relates  to  the  efficiency  of  milling 
machines  as  power  transmitting  devices:  that  is,  the  ratio  of 
"input"  and  "output"  of  power.  Some  preliminary  tests  were 
made  by  observing  the  power  at  the  spindle  by  means  of  an 
absorption  brake  of  the  Weston  type.  This  gave  fairly  good 
results  at  the  higher  speeds,  the  torque  being  small;  but  at 
the  lower  speeds  and  with  greater  torque  the  action  of  the 
brake  became  jerky  and  it  was  practically  impossible  to 
obtain  reliable  readings.  The  tests  were  carried  on  with  the 
apparatus  shown  in  Fig.  7.  This  consisted  of  two  machines 
of  the  same  type,  make  and  size  placed  opposite  each  other 
and  connected  by  a  stout  shaft.  The  feed  works  were  re- 
moved, as  were  also  knee,  saddle  and  table,  so  that  nothing 
was  left  but  the  bare  frames  and  driving  works.  The  ma- 
chines were  placed  with  the  spindles  approximately  in  line. 
A  flange  was  screwed  to  the  nose  of  each  spindle;  each  flange 
was  provided  with  a  tongue  engaging  the  groove  in  a  simi- 
lar flange  opposing  it,  and  keyed  to  the  stout  connecting 
shaft.  There  was  plenty  of  clearance  between  tongue  and 
groove  and  also  endwise  so  that  the  connection  could  behave 
as  a  universal  joint  shaft  in  case  the  spindles  were  not 
exactly  in  line.     It  must  be  remarked  here  that  the  motion 
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Fig.  8.     Diagram  of  Efficiency  of  Drive  of  MUling  Machines. 
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in  this  univei-sal  joint  sliaft  was  exceedingly  small.  Flat 
pieces  of  steel  bolted  to  the  first  mentioned  flange  prevented 
the  connection  from  coming  apart. 

One  of  the  machines  was  driven  by  a  motor  while  the  other 
drove  a  generator.  The  current  thus  generated  was  dissi- 
pated in  a  water  rheostat,  by  means  of  which  the  amount  of 
current  could  be  closely  regulated.  There  was  a  set  of  elec- 
tric instruments  for  motor  and  generator  each,  so  that  all 
readings  could  be  taken  simultaneously.  Both  machines  were 
driven  by  belts.  A  tachometer  was  used  to  determine  if  one 
of  the  belts  slipped  excessively.  If  the  generator  voltmeter 
showed  considerable  drop  and  the  tachometer  showed  about 
the  proper  speed  at  the  first  driving  shaft  of  the  first  ma- 
chine (motor  machine),  then  the  belt  to  the  generator  must 
have  slipped.  If,  however,  the  tachometer  showed  a  drop, 
then  the  belt  from  the  motor  to  the  first  machine  must  have 
slipped.  The  speed  controlling  levers  of  both  machines  were 
always  in  corresponding  positions — that  is,  both  were  set 
for  the  same  speed,  so  that  at  whatever  speed  the  spindle  was 
running,  both  driving  pulleys  were  always  running  at  the 
same  speed,  and  that  is  the  speed  at  which  they  are  supposed 
to  run  under  working  conditions.  The  results  of  the  tests 
are  shown  in  Fig.  8.  It  will  be  seen  that  the  efficiency  of 
the  machine  varies  from  67  to  79.7  per  cent. 

EfQciency  of  Cutters  of  Different  Types. 

The  milling  machine  is  not  essentially  less  efficient  as  a 
power  transmitter  than  any  other  machine  tool,  but  the 
amount  of  metal  removed  per  horse-power  per  minute  is  low; 
much  lower  in  fact  than  for  the  lathe  or  planer.  Were  it  not 
for  other  properties,  the  milling  machine  could  not  compete 
with  either  of  these  two  machines.  Still  it  cannot  be  denied 
that  the  milling  machine  would  be  esteemed  higher  if  its 
power   consumption  could   be  brought  down   to   the  level  of 
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the  lathe.  It  la  obvious  tlmt  this  cannot  be  clone  by  Increae- 
ing  the  efficiency  of  the  nu'iliiinlsm,  as  the  margin  is  not 
large  enough  to  allow  of  any  material  Improvement.  Any 
substantial  increase  of  efficiency  must  therefore  be  found  In 
Improvements  of  the  cutting  tool.  With  this  consideration 
In  mind,  some  tests  were  made  as  to  the  power  required  to 
remove  a  given  araoiint  of  metal  with  different  styles  of 
cutters. 

Cuts  made  with  a  spiral  cutter  with  nicked  teeth  showed 
a  best  efflrlency  of  0.4,S  cubic  Inch  of  metal  per  net  horse- 
power per  minute,  and  this  efficiency  was  obtained  only  In  a 
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Fig.  9.    Ten-Inch,  16-blade  Cutter  used  in  Experiments  on  MlUlng  Cutters. 

few  isolated  cuts  and  with  a  very  sharp  cutter.  Cuts  made 
with  a  14-inch  face  cutter  with  inserted  teeth  and  on  a  No.  4 
Cincinnati  high  power  miller  showed  a  production  of  0.64 
cubic  inch  per  net  horse-power  per  minute,  an  increase  of 
33  1/3  per  cent  over  the  spiral  cutter.  This  result  confirms 
the  general  belief  that  a  face  cutter  cuts  freer  than  a  spiral 
cutter.  The  teeth  of  this  face  cutter  were  radial,  as  it  is 
customary  to  make  them.  Tests  made  with  the  cutter  shown 
In  Fig.  9  showed  an  efficiency  of  0.96  cubic  inch  of  metal  per 
net  horse-power  per  minute,  and  a  few  isolated  cuts  even 
higher.  This  is  an  improvement  of  100  per  cent  over  the 
spiral  cutter  and  50  per  cent  over  the  face  cutter  with  radial 
teeth.  The  cutter  shown  in  Fig.  10  showed  the  same  effi- 
ciency. Both  cutters  have  the  blade  set  tangent  to  a  circle 
concentric  with  the  cutter,  thus  giving  them  a  rake  angle 
of  15  degrees.     The  clearance  was  7  degrees.     The  points  of 
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Fig.  10.    Inserted-tooth  Cutter  showing  High  Efflciency. 

the  cutting  blades  were  rounded  to  prevent  injury  by  burning 
or  chipping,  and  this  reduced  the  effective  rake  near  the 
horizontal  tangent  to  this  curve.  It  was  for  this  reason 
that  the  blades  were  set  leaning  backward  as  in  Fig.  10.  But 
for  this  curvature  at  the  point  of  the  blades,  the  simpler 
construction  of  Fig.  9  would  be  perfectly  satisfactory.  The 
leaning  back  of  the  blades  is  rather  a  refinement  than  a 
necessary  improvement. 

It  should  be  borne  in  mind  that  the  tests  made  with  these 
cutters  were  made  on  a  vertical  machine  which  had  the  same 


driving  parts  as  a  horizontal  rnachtno  of  the  same  size,  and 
besides  an  additional  two  shafts  and  four  gears,  so  that  It 
is  safe  to  say  that  Its  mechanical  efflciency  must  be  less  than 
that  of  the  No.  4  horizontal  machine  used  with  the  spiral 
cutter  with  nicked  teeth.  The  action  of  the  feed  on  a  ma- 
chine using  this  cutter  may  be  somewhat  different  from  that 
on  a  machine  using  spiral  cutters.  Whether  there  Is  such  a 
difference  and  what  It  amounts  to,  has  not  been  ascertained 
by  tests,  and  might  be  a  promising  field  to  explore.  The 
fact  that,  generally  speaking,  the  face  cutter  with  rake 
removes  double  the  amount  of  metal  with  the  same  amount 
of  power  as  compared  to  the  spiral  mill,  Is  significant,  and 
places  the  vertical  machine  In  the  front  rank  for  slabbing 
work  wherever  It  Is  possible  to  use  this  type.  Equally  sig- 
nificant is  the  fact  that  a  cutter  with  rake  removes  50  per 
cent  more  metal  than  a  cutter  without  rake.  It  may  be  men- 
tioned here  that  many  of  these  cutters,  especially  for  so-called 
rotary  planers,  are  being  made  and  have  been  made  for  a 
great  many  years  with  the  teeth  leaning  backward  as  In 
Fig.  10  but  without  rake;  the  makers  and  users  apparently 
believing  that  this  leaning  constitutes  rake. 

[In  the  May,  1906,  issue  of  Machinebt,  Mr.  DeLeeuw  com- 
niented  on  the  subject  of  making  milling  cutters  without 
front  rake.  It  Is  Interesting  to  note  how  correctly  the  results 
of  actual  experiments  bear  out  the  opinions  then  expressed. — 
Editor.] 

CONSTANTS  FOR  CALCULATING  HELICAL 
GEARS. 

C.  W.  PITMAN.' 

The  calculation  of  helical  gears  always  Is  a  time-consuming 
operation,  and  any  short-cuts  or  labor-saving  methods,  pro- 
posed from  time  to  time,  are  eagerly  accepted  by  designers. 
The  working  out  of  a  table  of  constant  factors  which  can 
be  applied  directly  to  the  various  requirements  of  the  design, 
opens  up  one  of  the  easiest  and  shortest  roads  to  the  solution 
of  helical  gear  problems  known  to  the  writer,  and  such  a 
table  has  therefore  been  computed  and  is  presented  in  the 
accompanying  Supplement.  The  use  of  this  table  will  reduce 
very  materially  the  time  necessary  for  the  computation  of 
the  angles,  dimensions,  etc.,  of  helical  gears,  as  well  as  greatly 
simplify  the  calculations. 

The  body  of  the  tables  in  the  Supplement  gives  constants 
Ci  for  center  distances  of  shafts  for  each  speed  ratio  given, 
the  shafts  being  at  right  angles,  while  the  factors  [7,  F,  and 
L  are  equally  applicable  to  gears  on  shafts  at  any  angle.  The 
constants  for  unit  diameter  of  gear  per  tooth,  (7,  and  for  unit 
center  distance  per  tooth  of  fast  gear,  Ci,  are  calculated  for 
gears  cut  with  spur  gear  cutters  of  1  diametral  pitch;  for 
any  other  pitch  divide  the  constant  by  the  diametral  pitch  of 
cutter  used.  The  factors  Ci  given  in  the  body  of  the  tables, 
are,  it  should  be  noted,  per  tooth  of  fastest  running  gear,  or 
gear  having  the  smallest  number  of  teeth.  All  factors  are 
given  for  each  degree  (from  12  to  78  degrees)  of  angle  of 
tooth  helix.  For  angles  including  a  fractional  part  of  a 
degree,  while  strict  accuracy  would  require  the  use  of  inter- 
polation formulas,  test  calculations  have  shown  that  the  pro- 
portional value  between  factors,  as  used  in  the  examples 
given  later  in  this  article,  is  sufficiently  accurate  to  meet 
all  practical  requirements. 

The  simplicity  of  the  operation  of  calculating  a  pair  of 
spiral  gears  will  be  apparent  from  an  example:  Required 
the  number  of  teeth,  diameters,  and  center  distance,  for  a 
pair  of  gears,  helix  angle  of  pinion  60  degrees,  of  gear  30 
degrees,  speed  ratio  2  to  5,  and  teeth  of  6   diametral   pitch. 

The  following  notation  will  be  used  in  the  formulas: 

^,  =  number  of  teeth  in  pinion   (gear  having  the  smallest 
number  of  teeth), 

Pd  =:  diametral  pitch, 

C(:=  center  distance  per  tooth  (1  diametral  pitch)  of  pinion, 

as  given  in  tables  in  Supplement, 
C7=:unit  diameter  per  tooth   (1  diametral  pitch),  given  in 

the  Data  Sheet  Supplement, 
L  =  lead  of  tooth  helix  per  inch  pitch  diameter,  given  in 
Supplement, 


•  Address  :  3519  Frankford  Ave..  Pblladelpbia,  Pa. 


282 


MACHINERY. 


December,  1908. 


/)  =  pitch  diameter, 

/!■  =  cutter  factor,  as  given  in  Supplement. 
From  Tabie  II  in  tlie  Siipplenii'iit.  we  find  the  fiutor  r,  for 
this  angle  and  speed   ratio  to  be  2.443S.  and   by  the   formula 

0, 

y, ^center   distance,   and    disregarding    for   the    moment 

P 

2.4435 

the  number  of  teeth,  we  have ^0.40725. 

6 

If  we  wish  a  center  distance  of  approximately  5  inches,  we 
will  use  a  value  of  N.  =;12;   this  gives  us 
0.40725  X  12  =  4.887  Inches   center  distance;    12  teeth  in   pin- 

5 
ion;  and  12  X  — =30  teeth  In  gear. 

2 

For  the  further  calculations,  using  the  formulas  given 
below,  and  the  factors  for  the  angles  stated,  we  have: 

OXN.       2  X  12 

= =  4  inches  pitch  diameter  of  pinion. 

Pi  6 

L  X  D  =  1.814  X  4  =  7.256    Inches    lead    of    tooth    spiral    of 

pinion, 
F  X  j\.  =  S  X  12  =  96,  thus  requiring  No.  2  cutter  for  pinion. 
Using  the  same  formulas  for  the  gear  gives  us: 

1.1547  X  30 

=  5.774  inches  pitch  diameter  of  gear, 

6 

5.441  X  5.774  =  31.416  inches  lead  of  spiral  of  gear, 

1.54  X  30=:  46,  requiring  No.  3  cutter  for  the  gear. 

From  the  above  it  will  be  at  once  apparent  that  the  tables 
giving  as  they  do  constants  for  finding  all  data  necessary 
for  the  sizing  and  cutting  of  the  gears,  permit  a  great  saving 
of  time  over  any  other  method,  whether  graphic  or  by  calcu- 
lation. In  fact,  by  their  use  the  tasli  is  rendered  practically 
as  easy  and  as  simple  as  the  figuring  of  a  pair  of  spur  gears, 
and  the  novice  can  do  this  worlv  as  well  as  the  expert. 

The  above  solution  meets  the  conditions  involved  In  prob- 
ably nine  out  of  ten  spiral  gear  problems,  that  is,  where  the 
center  distance  of  shafts  is  adjustable,  and  the  helix  angle 
can  be  talien  at  will.  Occasionally,  however,  it  becomes  neces- 
sary to  calculate  the  gears  to  suit  a  fixed  center  distance,  in 
which  case  the  helix  angle  must  be  made  to  suit  the  other 
conditions.  This  has  always  been  a  tedious  and  time-consum- 
ing operation,  but  the  use  of  the  table  cuts  out  the  drudgery, 
and  reduces  the  time  required  to  a  minimum. 

For  instance,  suppose  in  a  machine  having  the  above  gears, 
it  were  required  to  replace  them  with  others  having  a  speed 
ratio  of  1  to  2,  without  changing  the  position  of  the  shafts. 
Transposing  the  formula  for  center  distance  and  solving,  we 
have 

Pd  X  center  distance 
C,  = 

and  using  for  trial  the  same  number  of  teeth   In  the  pinion 
as  before, 

6  X  4.887 

C,= —  =  2.4435. 

12 
Inspection  of  the  tables  in  the  supplement  shows  that  this 
corresponds  to  an  angle  lying  between  68  and  69  degrees;  this 
might  do,  but  a  smaller  angle  is  preferable;   trying  14  teeth, 
we  have 

6  X  4.887 

C.= =  2.0945. 

14 

This  gives  an  angle  of  55  degrees  15  minutes  for  the  pinion, 
and  is  much  better;  for  the  gear  we  have  28  teeth,  and  a  helix 
angle  of  34  degrees  45  minutes,  and  using  the  proportional 
value  between  factors  V  for  these  angles,  gives  by  the  formula 
for  pitch  diameters, 

14  X  1.7546 

=  4.094  inches,  pitch  diameter  of  pinion, 


28  X  1.2171 
6 


:  5.679  Inches,  pitch  diameter  of  gear. 


While'  the  range  of  speed  ratios  given  is  sufiBclent  to  meet 
nearly  all  requirements,  gears  can  be  as  readily  calculated. 


and  the  center  distances  then  found,  for  any  other  ratio. 
Thus,  for  a  pair  of  gears  of  4  pitch,  19  and  20  teeth,  helix 
angles  45  degrees,  we  have,  by  the  formula  for  gear  diam- 
eters: 

19  X  1.4142 

=  6.717  inches,  pitch  diameter  of  pinion, 


20  X  1.4142 


6.717  +  7.071 


-=7.071  inches,  pitch  diameter  of  gear,  and 


:  6.894   inches,  center  distance. 


For  shafts  at  other  than  a  right  angle  the  factors  C,  do  not 
apply,  and  for  fixed  centers  the  proper  helix  angles  can  be 
found  only  by  repeated  trials.  Where  the  center  distance  can 
be  made  to  suit  diameters,  however,  as  is  usually  the  case, 
the  process  Is  very  simple.  Thus,  for  shaft  angle  65  degrees, 
speed  ratio  1  to  4,  gears  8  pitch,  we  have: 

Pinion,  8  teeth,  30  degree  helix  angle; 

Gear,  32  teeth,  35  degree  helix  angle. 


VXN,        1.1547  X  8 


Pi 
1.2208  X  32 


:  1.1547  inch,  diameter  of  pinion; 


8 


-  =  4.8832  Inches,  diameter  of  gear. 


1.1547  +  4.8832 

Center  distance  = =:  3.0189  Inches. 

.2 

The  lead  of  spiral  and  the  cutter  to  use  for  milling  the 
teeth  will  be  found  as  in  the  first  example. 

For  helical  gears  on  parallel  shafts  the  table  will  also  be 
found  a  great  convenience,  as  it  reduces  the  necessary  cal- 
culations to  a  minimum.  The  constants  given  in  the  body  of 
the  table  do  not  apply  for  these  gears,  since  the  helix  angle 
of  both  gears  of  a  pair  is  the  same,  and  their  diameters  are 
therefore  proportional  to  their  velocities.  For  example:  sup- 
pose a  speed  ratio  of  1  to  5,  helix  angle  15  degrees,  8  diam- 
etral pitch.  Using  14  and  70  teeth  for  pinion  and  gear  re- 
spectively, we  find  by  formula 

PX2V. 

=  D, 

Pa 

1.0353  X  14 


1.0353  X  70 


;  1.812  inches,  diameter  of  pinion. 


8 
1.812  +  9.059 


:  9.059  inches,  diameter  of  gear,  and 


:  5.436  inches  center  distance. 


If  it  were  desired  to  replace  these  with  gears  of  6  pitch, 
speed  ratio  and  center  distance  the  same,  the  diameters  would 
obviously  be  the  same,  and  the  helix  angle  must  be  found; 
transposing  our  formula,  we  have 


DXPa 


■.V. 


For  ^,we  must  assume  a  value,  but  as  the  helix  angle  for 
these  gears  Is  generally  kept  as  small  as  possible,  the  number 
of  teeth  in  the  smaller  gear  of  the  pair  will  always  be  taken 
at  the  nearest  whole    number  less  than  O  X  Pdl   therefore 


1.812  X  6 
10 


:  1.0872  =  17. 


Consulting  the  table  we  see  that  this  value  of  U  will  give 
an  angle  of  23  degrees  6  minutes.  The  leads  and  cutter  to  use 
are  found  as  follows: 

For  the  pinion,  10  teeth, 

7.367  X  1.812  =  13.338  inches  lead  of  tooth  spiral, 

1.28X10  =  13;    use   No.   8   cutter. 

For  the  gear,  50  teeth, 

7.367  X  9.059  =  66.737  inches  lead  of  tooth  spiral, 

1.28  X  50  =  64;  use  No.  2  cutter. 


DciM'IllI) 
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METAL-CUTTING  TOOLS  WITHOUT 
CLEARANCE.* 
The  priiuiples  of  a  tuniiiiK  tool  liilfiulcd  to  lul  without 
I'U'arauce.  coiisistiiig  ol'  a  cutltT  and  a  lioliler  so  coiiBtiiKleil 
as  to  allow  the  luttei'  a  sllRlit  oscillatory  freedom  In  the 
holder,  are  discussed  in  the  following:  The  center  line  on 
which  the  cutter  oscillates  Is  substantially  coincident  with 
the  cutting  edge.  The  oscillation  ot  the  cutter  about  the 
center  line  does  not  affect  the  position  of  the  edge,  but  allows 
the  face  of  the  cutter  to  swing  around  to  conform  to  the  face 
of  the  metal  from  which  the  chip  is  being  severed.  The 
objects  of  this  const rucl ion  are  to  make  possible  the  use  of 
more  acute  cutting  edges  to  reduce  the  cutting  stresses;  to 
wholly    or    partly    equalize    the    unbalamed    side    pressure    on 


Fig.  1.  niuatration  showing  the  Abrasive  Contact  of  Chip  on  the  Top 
Slope.  Nos.  1,  2  and  3  were  used  In  Tool-holder  Illustrated  In  Fig.  3.  No.  4 
shows  one  of  the  Earlier  Forms. 

the  cutting  edge;  and  to  obtain  a  rubbing  contact  to  prevent 
lateral  vibration. 

In  order  to  make  clear  the  reasons  for  the  construction  of 
the  tool  shown,  it  will  be  necessary  to  briefly  analyze  some 
of  the  conditions  under  which  metal  is  worked  in  a  lathe, 
dealing  particularly  with  cutting  angles,  clearance  of  cutting 
edges,  and  the  importance  of  minimizing  the  tendency  of  the 
work  and  tool  to  separate  under  cutting  stresses.  The  sub- 
ject has  been  approached  from  the  standpoint  of  a  designer 
and  manufacturer  of  lathes,  and  particularly  lathes  of  the 
•'flat  turret"  lathe  type. 

The  generally  accepted  cutting  angle  of  greatest  endurance 
under  high  speed  is  about  75  degrees,  and  the  angle  of  least 
resistance,  according  to  some  of  Dr.  Nicholson's  tests,  is 
about  GO 'degrees.  The  cutting  angles  of  the  tool  illustrated 
and  discussed  may  be  varied  from  the  present  orthodox 
angles  down  to  30  degrees  or  less,  according  to  the  nature 
of  the  work.  The  results  obtained  by  Dr.  Nicholson,  which 
showed  an  increase  in  cutting  stress  for  tools  more  acute 
than  60  degrees,  may  have  been  due  to  the  cuts  having  been 
taken  without  suitable  cutting  lubricant.  Furthermore,  the 
ccmparative  lack  of  durability  of  the  more  acute  edge  below 
70  degrees,  may  have  been  due  either  to  heat  or  lateral  vibra- 


Fig  2.  Reverse  Side  of  Cutters  shown  in  Pig.  1.  Illustration  shows 
Rubbing  Contact  of  the  Tool  against  the  Shoulder  of  the  work.  Each  Tool 
bears  Same  Number  in  Both  Engravings. 

ticn,  or  btth.  The  heat  would  have  been  greatly  reduced  by 
a  liquid  cooling  medium,  especially  one  having  some  suitable 
lubricating  qualities,  and  the  lateral  vibration  may  be  elim- 
inated by  means  to  be  explained.  The  thin  edge  of  an  acute 
tool  is  obviously  the  least  suited  to  carry  off  heat  or  to  with- 
stand the  vibration  incident  to  cutting. 

Class  of  Work  Considered. 
The  tccl   illustrated  should  be  considered   from   the  stand- 
point of  one  who  sees  nothing  but  lathe  work  under  20  inches 


111  diameter,  anil  ot  the  kind  usually  found  in  any  niachiiiery- 
buildilig  |)lant;  not  that  the  ineaiiB  may  not  be  of  value  In 
larger  work,  but  simply  that  this  is  out  of  the  author's  range 
of  experience,  and  such  work  was  not  consUlered  In  d<*8lgniug 
the  tools  described.  A  more  exact  description  of  the  range 
of  work  for  which  this  tool  is  Intended  may  be  stated  as  fol- 
lows: Lathe  and  turret  lathe  work  under  20  and  over  4  or  5 
inches  in  diameter,  and  less  than  S  or  10  inches  in  length; 
also  work  up  to  2  and  :i  feet  in  length  of  diameters  under 
;i  to  3>.l.  Inches  and  generally  over  ''i  or  1  Inch  in  diameter. 
This  Includes  three  classes  of  work:  (a)  chuck  work,  having 
diameter  generally  exceeding  length,  held  wholly  by  a  chuck 
or  face-plate;  ib)  bar  work,  which  is  held  In  chuck  and 
steadied  by  back  rests;  (<  )  work  having  dinieiiBions  similar 
to  bar  work,  but  which  must  be  turned  on  centers,  with  or 
without  following  and  fixed  steady-rests.  The  material  dealt 
with  is  regular  open  hearth  machinery  steel  of  about  20 
points  carbon. 

Ill  work  sujiported  on  centers  and  in  chucking  work,  the 
connection  between  the  work  and  tool  includes  a  number  of 
joints,  both  for  sliding  the  tool  in  relation  to  the  work,  and 
for  the  rotation  of  the  work.  Each  of  these  joints  has  more 
or  less  slackness,  and  each  of  the  slides  and  other  members 
are   more   or    less   frail    in    structure.     With   a  mounting   of 


•  .\bsli'iii-t  cjf  papc'i'  by  Ml'.  .Tames  Ilnrtnoss  roud  lii'fiii'c  tlic  .Vmuri- 
can    Sociei.v   vt   Moi'liaiiical    I'^nginoors.    Decemlifr   mc'linj;.    I'.iOS. 

[The  latlie  tool,  tlie  ni'liieiples  of  wliU'li  arc  liere  cliseiissed.  lias  bci'n 
developed  liy  Mr.  TlartnVss  of  the  .Tones  &  T.amsnn  Macliiiie  Co..  Siii'inj;- 
lield.  Vr..  for  special  anplication  to  tlie  flat  tui-rct  latli.'  manufactured 
hy  tliis  company.  It  is  strictly  a  special  tni-nins  lool.  and  wilt  not 
tie   funiisliod   as   a    pai't   of    the    regular   equipment    of    this    machine. — 

KLUTUlt.J 


Fig.  3.    The  No-clearance  Turning  Tool  for  the  Flat  Turret  Lathe. 

this  kind,  the  cutting  edge  of  the  tool  does  not  pass  through 

the  metal  without  swerving  and  flinching. 

Means  for  Improving  Efficiency. 
A  machine's  efficiency  is  proportional  to  its  strength  to 
resist  its  working  stresses.  There  are  two  ways  to  increase 
this  efficiency:  (a)  by  strengthening  the  machine,  and  (b) 
by  reducing  the  stresses  for  a  given  result.  In  the  author's 
previous  work  the  strengthening  of  the  machine  has  been 
accomplished  by  the  elimination  of  unnecessary  features,  and 
placing  the  necessary  joints  for  obtaining  the  various  mo- 
tions in  the  least  objectionable  positions.  The  next  step  was 
to  devise  a  means  for  minimizing  the  stresses  at  the  cutting 
edge,  and  the  object  in  view  is  to  explain  how  this  result 
has  been  obtained.  This  reduction  of  stresses  may  not  be 
important  in  roughing  work  in  which  a  flinching  ot  the  work 
or  machine  may  be  disregarded  so  long  as  the  machine  con- 
tinues to  crush  off  the  metal,  but  for  the  kind  of  work  men- 
tioned above  it  must  be  considered  of  first  importance. 

Analysis  of  Conditions'. 
In  the  class  of  work  under  consideration  each  piece  has 
several  diameters,  with  shoulders  which  should  be  accurately 
spaced  and  formed.  Xearly  all  the  shoulders  required  in  this 
class  of  lathe  w^ork  are  the  so-called  square  shoulders.  In 
engine  lathe  practice  these  shoulders  are  "squared  up"  by  a 
side  tool  after  the  other  turning  has  been  done  by  a  round 
nose  or  diamond  point  tool,  but  in  the  turret  lathe,  for  bar 
work,  these  shoulders  are  produced  by  the  same  tool  that 
takes  the  stock-removing  cut.  The  tool  used  in  turners  for 
bar  work  cuts  on  the  same  principle  as  the  engine  lathe  side 
tool;    that   is,    its    rake   or   top   slope    is   almost   wholly    side 
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slope,  and  its  cutting  oiige  stands  at  an  angle  of  90  degrees 
to  the  axis  of  the  work. 

In  the  engine  lathe  a  tool  of  this  character  has  generally 
been  unsatisfactory  for  rapid  turning,  yet  In  the  turret  lathe 
this  very  tool  seems  to  be  universally  used  for  all  bar  work. 
The  difference  in  performance  seems  to  be  due  to  the  differ- 
ence in  mounting.  It  works  well  where  there  is  no  chance 
of  vibration,  but  trouble  begins  when  it  is  used  in  a  machine 
like  the  engine  lathe  or  turret  chucking  lathe  in  which  the 
work  is  supported  by  one  part  of  the  machine  and  the  tool  by 
another,  and  the  true  path  of  the  cutting  tool  through  the 
metal  is  dependent  on  the  entire  structure  of  the  machine. 


Fig.  4.    No-clearance  Tool  for  Standard  Engrlne  Lathe  Tool-post,  showing 
Three  Cutters  of  Different  Angles. 

there  being  nothing  to  prevent  vibration.  The  no-clearance 
tool  to  be  described  is  a  side  tool  without  clearance.  Its 
under  face  bears  flatly  against  the  work,  thereby  preventing 
lateral  vibration. 

For    the    purpose   of    analysis    the    cutting   stress    may    be 
divided   into   three   elements;     the   direct  cutting  stress,   the 
separating    stress,    and    the    tendency    to    vibrate. 
Direct  Cutting'  Stress. 

By  direct  cutting  stress  is  meant  that  part  of  the  stress 
that  is  directly  downward  in  a  lathe.  With  all  other  con- 
ditions unchanged,  we  should  expect  to  find  an  acute  edge 
tool  offering  the  least  resistance,  and  that  the  difference  in 
direct  cutting  stresses  for  tools  of  varying  cutting  angles 
would  show  a  marked  reduction  in  favor  of  the  more  acute 
tools.  Dr.  Nicholson's  experiments,  already  mentioned. 
showed  an  increase  In  cutting  stresses  and  a  marked  loss  in 
endurance,  below  60  degrees,  but  these  tests  were  on  dry  cut- 
ting without  the  benefit  of  a  lubricant  or  cooling  solution. 
Thin  edge  tools  are  undoubtedly  benefited  more  by  lubricant 


Pig.  5.  Sample  of  Broken  Chips  and  Work  with  an  Unbroken  Chip. 
This  View  is  nearly  PuU  Size.  The  Exact  Dimensions  of  Sample  are  1  3-4 
Inch  Diameter  turned  down  to  about  1  Inch;  feed  about  7  per  Inch;  Cutting 
Angle  of  Tool  about  38  Degrees;  Extreme  Edge  1-32  Inch  Flat.  These  Chips 
were  broken  by  a  Chip  Breaker. 

or  cutting  medium,  than  blunt  edge  tools.  Just  what  cutting 
angle  would  be  the  best  under  conditions  of  most  efficient 
cooling  medium  may  not  yet  be  fully  known. 

It  is  obvious  that  the  least  direct  cutting  stress  for  a  given 
depth  and  feed  should  be  obtained  by  a  straight  edge  tool, 
and  one  that  would  take  a  chip  in  which  there  is  the  least 
molecular  change.  Crushing  and  partially  or  wholly  shear- 
ing the  chip  into  chunks  which  are  three  or  four  times  the 
thickness  of  the  feed  undoubtedly  increase  the  working 
stresses  and  heat. 


A  Hal  top  slope  should  have  a  straight  cutting  edge.  The 
more  the  edge  is  rounded  the  greater  the  condict  of  the  metal 
crowding  onto  the  edge.  The  flow  of  metal  on  the  top  slope 
of  the  round  nose  does  not  move  in  one  direction  wholly, 
but  tends  to  travel  towards  the  center  of  the  curve.  The 
conflict  of  currents  of  metal  which  approach  the  center  from 
various  parts  of  the  curved  cutting  edge,  iiicrtases  the  direct 
cutting  stress.  The  crushing  process  of  the  usual  method 
of  turning  is  due  both  to  the  bluntness  of  the  cutting  angle 
and  the  shape  of  the  edge. 

Separating'  Stress. 
By  separating  stress  is  meant  that  stress  which,  in  turning 
a  shaft,  forces  the  tool  outward  radially.  Increasing  this 
stress  causes  the  work  and  tool  to  move  apart,  and  results 
in  variation  in  diameter,  also  in  irregular  and  generally  inac- 
curate product,  particularly  when  the  rough  stock  runs  eccen- 
tric or  irregular.  Although  this  separating  stress  may  be 
decreased  by  giving  the  tool  more  back  slope,  this  is  only 
possible  in  tools  taking  light  depth  cuts.  A  lathe  tool,  how- 
ever, which  takes  a  cut  like  a  side  tool,  shows  little  or  no 
tendency  to  separate  radially.  With  the  side  tool  set  at  an 
angle  of  90  degrees  to  the  travel  of  the  .feed,  the  feeding 
stress  does  not  tend  to  force  the  work  and  tool  apart;  in 
fact,  this  too!  may  be  set  so  as  to  produce  a  slightly  beveled 
shoulder  either  side  of  the  90-degree  angle  so  as  either  to 
draw  the  work  and  tool  together  when  making  an  over- 
hanging shoulder  or  to  force  the  work  and  tool  apart  when 
producing  an  external  bevel. 

Vibration  Stress. 
The  quivering  stress  which  is  due  to  the  nature  of  the  chip 
is   affected    by   the   cutting   angle   of   the    tool.      The   chunks 
which   make   up   the   parts  of  a   chip   are  less  firmly   united 


Fig.  6.     Chips   taken  by  Diamond  Fig.  7.    Chip  taken   by    40-degree 

Point  Tool,  75-degree  Top  Slope  and      No-clearance  "Tool  at  same  Feed  and 
Slightly  Rounded  Nose.  Depth.     lUustrations  about  Full  Size. 

in  a  chip  taken  by  a  tool  of  70  degrees  cutting  angle  than  by 
a  tool  of  50  degrees,  and,  of  course,  the  more  firmly  united 
chunks  give  a  more  continuous  chip  with  the  least  vibration 
In  turret  lathe  practice,  especially  in  bar  work,  the  tool 
and  work  are  held  together  by  a  back  rest  which  follows  on 
the  surface  produced  by  the  cutter,  and  in  some  kinds  of 
turret  chucking  work  the  tools  for  interior  work  are  mounted 
on  boring-bars  which  talce  bearing  either  in  the  work  or  in 
the  chuck  which  holds  the  work.  When  tools  get  this  steady- 
ing support  directly  on  or  in  the  work,  they  are  freed  from 
the  chattering  due  to  the  machine  mounting,  but  not  free 
from  that  due  to  their  own  frailty  or  to  the  intermittent  flow 
of  the  chip  as  it  is  taken  off  in  chunks. 

Relative  Destructive  Effect  of  Heat  and  Lateral  Vibration. 

Attention  should  be  called  to  the  effect  of  heat  in  the  de- 
struction of  the  cutting  edge,  and  no  amount  of  care  in  the 
mounting  of  the  work  and  tools  will  prevent  destruction  of 
the  cutting  edge  of  the  tool  by  heat.  Heat  is  undoubtedly 
most  destructive  when  roughing  at  high  speeds,  but  the  vibra- 
tion plays  a  very  important,  if  not  the  greatest  part  in  edge 
destruction  when  finishing  at  the  usual  speeds.  As  the  speed 
is  reduced,  the  vibration  gains  in  relative  importance,  which 
should  be  taken  into  account  in  considering  the  no-clearance 
tool.  With  the  slower  speeds,  tools  should  be  used  that  give 
the  best  results  at  slow  speeds. 

The  failure  of  the  keen  edge  under  normal  cutting  condi- 
tions, and  its  surprising  endurance  under  some  abnormal 
conditions,  seemed  to  indicate  great  possibilities  open  to  any 
scheme  that  would  maintain  the  best  conditions.  For  in- 
stance, the  edge  of  a  diamond  point  may  be  broken  off  by  an 
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ordinarily  heavy  chip,  at  one  time,  and  at  another  time  a 
similar  tool  becomes  deeply  imbedded  into  the  metal  without 
breakage.  Under  some  conditions  a  cutting  tool  will  actually 
sharpen  itself  in  the  process  of  cutting,  yet  neither  of  these 
results  is  regularly  maintained.  They  suggested,  however, 
the  possibility  of  supplying  a  means  by  which  they  could  be 
maintained  in  regular  work. 

Clearance. 
Since  the  birth  of  the  slide  rest  lathe  in  which  the  tool  was 
first   guided    by    mechanism,    turning   tools   have   been    given 
clearance  and   it  has  been  assumed  that  they  would   not  cut 
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Holder  for  No-clearance  Tool  In  tlie  Flat  Turret  Lathe 

without    clearance.      Of    course,    it    is    well    known    that    the 
orthodox  lathe  tool  goes  out  of  commission   after  losing  its 
clearance,  but  that  does  not  demonstrate  that  a  tool  cannot 
cut  without  clearance.     It  only  proves  that  the  ordinary  tools 
require  clearance  as  they  are  now  formed  and  mounted.     A 
tool  which  has  been  ground  for  clearance  and  set  in  such  a 
position  that  its   under  face   is  at  an  angle  to  the  shoulder 
produced,  presents  but  a  small  area  to  the  shoulder  of  work 
when  the  clearance  of  the  extreme  edge  has  given  way.     The 
area  is  so  small,  compared  with  the   stress  of  the  abrading 
metal    passing    it,    that    it    rapidly 
scores  and  wears  into  a  rough  sur- 
face standing  at   a  negative   clear- 
ance angle. 

The  tool  which  has  been  set  by 
chance  in  an  engine  lathe,  so  that 
a  comparatively  large  area  of  the 
under  face  rides  on  the  wall  of 
metal,  does  not  wear  away,  because 
its  surface  Is  not  subjected  to  as 
great  abraiding  pressure  per  unit 
of  area.  Its  area  is  sufficient  to 
withstand  abrasion.  It  w'as  there- 
fore assumed  that  increasing  the 
contact  of  the  under  face  of  the 
tool  against  the  face  of  the  work 
would  make  it  passible  to  cut  with- 
out clearance.  The  advantage  of  a 
no-clearance  tool  is  that  its  face 
rides  on  a  good  area  and  supports 
the  under  edge  against  the  press- 
ure of  the  chip,  thus  relieving  the 
edge  from  the  one-sided  pressure  which  must 
a  tool  having  clearance. 

No-clearance  Tool. 

In  order  to  enable  the  tool  to  ride  flatly  against  the  wall 
of  metal  from  which  the  chip  is  being  removed,  it  must  be 
mounted  so  as  to  allow  a  comparatively  free  swlveling 
action  on  a  center  line  that  is  substantially  coincident  with 
the  cutting  edge  of  the  tool.  When  the  tool  is  so  mounted, 
the  pressure  of  the  chip  on  the  top  slope  tends  to  throw  the 
so-called  clearance  face  against  the  shoulder,  for  the  mount- 
ing allows  the  tool  to  swing  around  to  any  angle  that  may  be 
necessary  to  fit  any  work  form,  from  a  straight  surface  in 
planer  work  and  the  nearly  straight  surface  in  work  of  large 


feed  on  work  of  relatively  small  diameter.  A  tool  bo  mounted 
either  swings  automatically  to  adapt  itself  to  angularity  of 
feed,  or  may  be  swung  by  hand  as  soon  as  the  cut  is  started. 
Us  natural  tendency  holds  it  snugly  against  the  metal,  but  the 
force  may  be  varied  from  one  that  equalizes  the  stress  on 
each  side  of  the  cutting  edge  down  to  a  very  Blight  stress 
which  only  holds  the  tool  in  no-clearance  position.  An  im- 
portant feature  is  that  the  tool  is  free  to  swing  around  to 
offset  the  unequal  wear  on  the  "clearance"  face. 

The  swivel  mounting  of  the  tool  allows  the  cutter  to  swing 
around  to  take  care  of  not  only  the'  feed,  but  the  changing 
surface  of  the  tool  due  to  wearing  action. 
In  the  early  experiments,  cutters  were  used 
which  were  clamped  rigidly  in  a  holder, 
which,  in  turn,  was  pivotally  mounted  on  a 
fixed  holder.  The  cutting  edge  of  the  tool 
was  so  located  as  to  stand  exactly  on  the 
center  line  of  the  swiveling  holder. 

In  the  later  experiments  the  scheme  has 
been    simplified    by    loosely    mounting    the 
cutter  itself,  providing  it  with  a  round  bot- 
tom struck  from  a  center  line  which  is  near 
the  cutting  corner  of  the  tool.    The  cutting 
edge  is  usually  standing  at  an  angle  to  its 
center  line  of  swivel,  giving  the  tool  a  front 
slope.     The  scheme  of  inclining  the  cutting 
edge  to  the  line  of  swivel  was  adopted  for 
the   purpose   of  using  a   bar-shaped   tool   in 
which    its   shape    could    be    maintained    by 
grinding,     for     with     this    shape     grinding 
back,     the    end    provides    for    the    wearing     down     of     the 
top    edge.     This    gi^es    the    tool    a    front    slope    when    the 
swiveling    center    is    kept    horizontal.    In    some    cases    It 
may  be  well  to  tilt  the  holder  to  an  angle  that  brings  the 
cutting  edge  horizontal.     This  departure  from  the  ideal  cen- 
ter position  of  the  line  of  swivel  is  not  sufficient  to  cause  any 
trouble.     In  fact,  the  pivotal  line  need  not  be  exactly  parallel 
to  the  cutting  edge,  neither  is  it  necessary  to  have  it  very  near 
the  center  line  of  swivel.    It  is  probable  that,  under  some  con- 
ditions, the  cutting  edge  may  advantageously  be  located  either 
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diameter  down  to  the  angle  of  a  helix  obtained  by  the  coarse 


Fig.  9.    Holder  ^or  No-clearance  Tool  \^taen  used  in  the  En^i&e  Lathe. 

borne  by  above  or  below  or  on  either  side  of  the  cutting  edge.  The  ex- 
act location  of  the  cutting  edge  relative  to  the  center  of  oscil- 
lation partly  determines  the  pressure  with  which  the  tool  rides 
against  the  wall  of  metal  from  which  the  chij)  is  taken. 

The  extreme  top  edge  of  the  tool,  in  seme  instances,  has  been 
slightly  flatted  on  the  more  acute  angles,  the  flat  measuring 
from  about  one-sixty-fourth  to  one-thirty-second  inch,  and 
standing  either  90  degrees  from  the  so-called  clearance  face  or 
sloping  in  either  direction.  Very  good  results  were  obtained 
by  giving  it  a  negative  side  slope  of  a  maximum  of  from  10  to 
15  degrees  from  the  horizontal.  This  top  flat  seems  to  make  a 
good  resting  place  for  the  false  edge,  and  it  may  be  that  its 
successful  operation  is  dependent  on  the  false  edge. 

One   interesting  phase   of  these  experiments   has   been   the 
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coniparntlve  willingness  on  tlie  part  of  the  tool  to  relieve  tlio 
carriage  of  the  duty  of  feeding.  This  first  became  apparent 
wlien  the  carriage  ccntinueU  to  advance  after  the  feed  had 
been  "thrown  out."  This  self-feeding  feature,  of  course,  can- 
not apply  to  the  action  of  planers,  boring  mills,  or  work  of 
large  diameter.  It  is  only  mentioned  here  to  indicate  the  ab- 
sence of  resistance  to  the  feeding  motion  under  some  condi- 
tions. The  ultimate  outcome  of  the  use  of  acute  angle  tools 
may  lead  to  allowing  each  tool  taking  a  heavy  cut  on  small 
diameters  to  determine  its  own  feed.  In  the  turret  lathe  this 
would  be  a  distinct  advantage. 

Chip  Lifter  and  Chip  Control. 

The  chip  produced  by  the  acute  angle  tools  possesses  great 
lateral  strength.  The  continuous  chip  is  preferred  by  any 
operator   who   has   had   experience  witli   hot  chips   which   are 
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Fig.  10.    Chip  Breaker  used  in  tlie  Flat  Turret  Lathe. 

thrown  off  by  the  tools  of  blunter  angles,  but  while  this  par- 
ticular feature  enables  him  to  closely  observe  the  action  of 
the  tool  without  risk,  the  continuous  chip  in  itself  becomes 
troublesome,  if  allowed  to  run  too  long  without  breaking.  In 
some  of  the  first  experiments  with  this  tool,  chips  having  a 
depth  of  about  three-eighths  of  an  inch,  and  produced  by  a 
feed  of  six  revolutions  of  the  work  to  the  inch,  were  found  ex- 
ceedingly troublesome,  especially  when  allowed  to  run  out  to 
lengths  of  five  to  fifteen  feet. 

The  lateral  stiffness  of  the  chip  of  the  more  acute  tool 
made  it  possible  to  increase  the  tearing  open  or  splitting  ef- 
fect. In  order  to  increase  the  tearing  action  of  the  chip  it  is 
necessary  to  allow  the  chip,  after  it  has  passed  from  the  edge 
of  the  tool,  to  pass  over  a  lifter  in  the  form  of  a  wedge,  either 
formed  integral  with  the  tool  or  placed  in  the  path  of  the  chip 
near  the  tool,  having  an  angle  that  not  only  assists  in  tear- 
ing the  metal  ahead  of  the  tool,  but  will  also  relieve  the  slope 
of  the  tool  near  the  edge  from  an  important  part  of  the  work. 
Although  this  chip  lifting  effect  may  be  produced  by  a  top 
slope  having  a  curved  surface,  it  has  seemed  best  for  the  con- 
venience of  grinding  the  tool  on  an  ordinary  wheel  to  keep 
the  top  slope  of  the  cutter  a  fiat  surface,  and  introduce  this 
chip  lifter  as  a  separate  member,  either  as  a  part  of  the  tool- 
holder  or  in  conjunction  with  the  chip  breaker  described 
below. 

Although  it  is  a  satisfaction  to  be  able  to  stand  near  the 
cutting  tool,  and  to  know  that  the  chips  will  not  shoot  out 
in  hot  chunks  at  all  angles  from  the  tool  point,  there  re- 
mains the  fact  that  a  continuous  chip  is  troublesome.  Even 
with  the  blunt  tools,  the  curling  chips  which  are  sometimes 
used  to  illustrate  ideal  working  conditions  of  a  machine,  re- 
quire constant  attention  of  the  operator,  and  either  a  very 
large  receptacle  which  doubles  the  floor  space  required  for 
the  machine,  or  the  almost  constant  attendance  of  an  extra 
man  for  removing  the  chips  from  the  room.  The  use  of  the 
more  acute  angles  increases  the  chip  trouble,  and  may  in 
some  instances  make  it  advisable  to  retain  the  blunt  cutting 
angles,  or  at  least,  tools  which  produce  tolerable  chips. 

For  turning  bar  work  in  the  turret  lathe  it  has  seemed  best 
to  adopt  a  chip  breaker  which  produces  a  fracture  by  placing 
an  obstruction  in  the  path  of  the  chip  at  such  an  angle  that 
the  chip,  shortly  after  it  has  left  the  tool,  is  bent  beyond  its 
breaking  point  either  by  lifting  or  depressing,  or  both.  It  Is 
preferred  to  use  a  chip  breaker  which  depends  on  depressing 
the  chip  after  it  passes  over  the  chip-lifting  incline.  A 
breaker  of  this  kind  breaks  the  chip  in  lengths  varying  from 
onf-hall"  to  three  inches. 


Conclualons. 
Tlie  conclusicins  of  the  investigations  may  be  summarized 
as  follows:  The  no-clearance  cutter  relieves  the  edge  from 
the  one-sided  pressui-e;  it  pi-olongs  the  life  of  the  cutter  by 
allowing  abrasion  on  its  face  without  producing  negative 
clearance;  it  prevents  lateral  quivering;  it  converts  the  lip 
angle  into  cutting  angle  which  for  a  tool  of  given  form  con- 
stitutes a  gain  of  from  5  to  It)  degrees  in  cutting  angle;  it 
has  extended  the  working  range  of  the  side  tool  which  gives 
the  minimum  separating  stress;  it  has  made  possible  the  use 
of  acute  angle  tools  which  reduce  the  cutting  stress,  thereby 
increasing  the  output  of  machines  which  have  been  limited 
by  lack  of  pulling  power;  the  reduction  of  the  cutting  and 
separating  stresses  has  increased  the  accuracy  on  nearly  all 
lathe  work;  this  reduction  also  increases  the  output  which 
has  been  limiled  mostly  by  tiie  fiailness  or  the  slenderness  of 
the  work. 

'K         *         * 

CUTTING  WORMS  AND  ROBBING  WORM- 
WHEEL  SEGMENTS. 

The  two  illustrations  shown  herewitli  explain  the  practice 
cf  the  Garvin  Machine  Co.  in  making  worms  and  worm-gear 
segments,  such  as  are  used  for  automobile  steering  gears.  The 
cutting  of  the  worm,  as  shown  in  Fig.  1,  is  done  entirely  by 
standard  methods,  the  attachment  shown  in  place  in  the 
machine  being  the  regular  spiral  gear  and  worm  milling  at- 
tachment made  by  the  builders.  The  use  of  an  attachment 
of  this  kind  permits  the  milling  of  spirals  of  very  short  lead, 
such  as  required  for  worms.  It  would  not  be  possible  to  mill 
them  with  a  cutter  on  the  regular  cutter  arbor,  as  the  table 
of  the  universal  machine  could  not  be  swiveled  to  a  great 
enough  angle  to  permit  this. 

The  bobbing  of  the  worm  segment  requires  special  appa- 
ratus, the  construction  of  which  is  plainly  indicated  in  Fig.  2. 
The  segment  is  mounted  on  an  arbor  with  a   worm-wheel  of 


Fig.  1.    Milling  Wornas  ^vith  the  Universal  Attachment. 

the  same  pitch  and  number  of  teeth  as  would  be  contained 
in  the  segment  to  be  cut.  On  the  cutter  spindle  is  mounted 
a  taper  hob  and  a  spur  gear,  the  latter  meshing  with  a  cor- 
responding gear  of  the  same  size,  keyed  to  a  worm  supported 
in  supplementary  bearings  fastened  to  the  overhanging  arm 
at  the  outer  end,  and  to  the  machine  columns  at  the  inner 
end.  This  worm  meshes  with  the  worm-wheel  on  the  arbor, 
on  which  is  the  work.  This  work  arbor,  with  the  worm- 
wheel  and  the  work,  is  free  to  revolve  when  driven  by  the 
worm  just  described,  being  loosely  mounted  on  the  centers. 

The  principle  of  the  bobbing  operation  is  identical  with 
that  described  in  connection  with  Fig.  128,  of  the  ai'ticle  en- 
titled "Gear  Cutting  Machinery"  in  the  June,  1908,  issue  of 
Machinery.  The  cutting  operation  starts  with  the  saddle 
moved  In  toward  the  column  until  the  work  Is  beyond  the 
hob  at  the  small  end,  the  knee  being  raised  to  the  proper 
height  so  that  the  large  or  finished  diameter  of  the  hob  will 
cut  teeth  of  the  desired  depth.  At  this  adjustment  the  driv- 
ing worm  and  worm-wheel  should  be  properly  in  mesh  with 
each  other.     The  saddle  is  fed  outward,  so  that,  with  the  ma- 


I)im-ohi1mt,  1908. 


MACllIXEHY. 


287 


cliliie  ill  operation,  tlie  woik  is  ted  to  suwesBively  larger 
diameters  of  the  liob,  wliicli  tluis  cuts  deeper  and  deeper 
until  finally  the  work  passes  out  tliroiiKli  tlie  large  end,  as 
shown  In  the  illtistration.  Tliis  fliiislies  it  to  the  proper 
depth.  The  work  and  the  holi  do  not  set  out  of  step  with 
each  other,  as  the  cross  motion  rolls  the  master  worm-wheel 
on  the  master  worm  in  just  the  proportion  that  the  work 
should  roll  on  the  hob.  Since  the  driving  members  do  not 
get  out  of  step  with  each  other,  the  driven  members  do  not. 


Fig.  2.    A  Positive  Robbing  Attachment,  employing  a  Taper  Hob. 

Of  course  the  reason  for  making  the  worm-wheel  in  this 
way,  aside  from  the  question  of  time  involved,  is  that  the 
ordinary  method  of  gashing  and  bobbing  on  a  freely  running 
arbor  could  not  be  employed  in  this  segment  worm-wlieel. 
The  apparatus  would  be  fully  as  useful,  however,  with  regu- 
lar worm-wheels,  doing  the  work  in  one  operation  instead  of 
two. 

*     *     * 

MACHINE  SHOP  PRACTICE.* 


MACHINING  INTERNAL  COMBUSTION   ENGINE  DOUBLE- 
CYLINDER  CASTING. 

When  castings,  such  as  the  one  shown  on  the  Shop  Opera- 
tion Sheet  accompanying  this  issue,  are  to  be  machined,  fix- 
tures to  facilitate  setting  the  work  are  essential  to  economical 
production.  If  only  one  or  two  castings  were  needed,  the 
extra  time  required  for  setting  them  for  the  different  ma- 
chining operations,  without  fixtures,  would  not  be  great 
enough  to  justify  the  expense  of  such  equipment.  We  shall 
assume,  however,  that  in  this  case  a  sufficient  number  of 
castings  are  to  be  machined  to  warrant  such  expenditure,  and 
in  the  following  a  description  of  the  fixture  for  holding  these 
castings  will  be  given,  and  the  way  the  various  parts  to  be 
machined  are  set  in  proper  relation  with  the  tools  in  the 
turret,  explained. 

It  will  be  understood,  of  course,  that  the  layout  and  con- 
struction of  a  fixture  for  holding  work  of  the  kind  illustrated, 
will  depend  entirely  upon  the  shape  of  the  casting  and  loca- 
tion of  the  surfaces  to  be  machined.  The  dot-and-dash  lines 
in  Fig.  2  represent  a  plan  view  of  the  casting  shown  on  the 
Shop  Operation  Sheet.  As  will  be  seen,  there  are,  in  this 
particular  case,  four  valve  ports  and  the  openings  Y  and  X 
to  be  machined  on  one  end  of  the  cylinder,  and  the  two 
cylinders  to  be  bored  from  the  opposite  end.  If  the  fixture 
which  is  to  hold  the  casting  is  to  be  efficient,  it  must  be  so 
constructed  that  the  four  valve  ports  and  the  openings  V  and 
X  can  be  brought  In  line  with  the  axis  of  the  lathe  spindle 
without  resetting  the  casting,  and  also  so  that  the  cylinders 
may  be  bored  with  a  minimum  amount  of  trouble  and  the 
distance  between  their  centers  kept  uniform.  The  fixture, 
which  is  shown  in  Fig.  2,  consists  of  a  base-plate  A,  and  a 
cylindrical  plate  B  having  a  boss  which  fits  into  a  recess  in 
A.  upon  which  the  plate  revolves  to  change  the  position  of 
the  work.  Obviously,  if  the  casting  is  centered  upon  plate  B, 
the  four  port  openings   may  be  made  to  coincide  with  the 

•  With  Shop  Operation  Sheet  Supplement. 


axis  of  the  spindle  by  revolving  B,  if  the  baseplate  A  is 
properly  located  upon  the  face-plate  of  the  turret  lathe,  and 
means  provided  for  Betting  plate  B  so  that  the  centers  of 
the  port   openings  coincide   with   the  axis  of  the  spindle. 

In  laying  out  the  baseplate  .4,  the  recess  for  the  boss  on 
plate  B,  and  a  hole  for  plug  C  which  fits  the  hole  in  the 
spindle,  are  located  upon  a  center  line  a—b,  the  distance 
between  them  being  equal  to  radius  r.  After  the  boss  on  B 
has  been  fitted  into  the  recess  in  .1,  the  four  dowel  pin  holes 
A,  (,  «,  p,  in  plate  B,  should  be  located.  The  exact  position 
of  the  centers  of  the  four  valve  port  holes  are  first  laid  out. 
and  center  lines  drawn  through  them.  Upon  these  lines  and 
at  points  equidistant  from  the  center  J,  the  four  dowel-pin 
holes  are  drilled,  and  a  hole  to  coincide  with  them  Is  drilled 
in  the  base-plate  A  on  center  line  a — 6,  at  a  point  k.  These 
holes  are  reamed  with  a  taper 
reamer  and  a  dowel  pin  fitted  to 
them.  It  will  be  apparent  that  if 
tlie  casting  is  centered  on  plate  B 
so  that  the  centers  of  the  valve 
openings  will  come  on  the  center 
lines  a — b  and  c — d,  each  valve 
opening  can  be  centered  by  revolv- 
ing B  and  inserting  a  dowel  pin  in 
one  of  the  four  locating  holes  at 
a  point  k.  For  example  if  the 
valve  seat  S  is  to  be  machined, 
plate  B  would  be  revolved  until 
dowel  hole  I  coincided  with  the 
hole  in  base-plate  A  at  fc.  The 
seat  S  would  then  be  directly  over  locating  pin  C  which  fits 
into  the  hole  in  the  lathe  spindle. 

In  order  that  the  openings  V  and  X  be  machined  without 
resetting  the  casting,  a  second  hole  for  the  plug  C  is  drilled 
and  tapped  in  the  base-plate  A  at  a  point  corresponding  with 
the  center  of  V.  When  the  four  valve  seats  have  been  ma- 
chined, straps  similar  to  Q  (see  Shop  Operation  Sheet)  are 
placed  across  the  seats  and  Q  removed,  so  that  the  holes  V 
and  X  can  be  machined.  The  base-plate  A  is  then  removed 
from  the  face-plate,  and  the  locating  pin  C  shifted  to  the  hole 
under  opening  V.  When  the  base-plate  A  is  again  clamped 
to  the  face-plate,  obviously,  opening  V  will  be  centered.  To 
center  X  it  is  only  necessary  to  remove  the  dowel  pin  at  fc 
and  turn  plate  B  one-half  a  revolution.    The  removal  of  clamp 
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Fig.  1.    Special  Form  of  Clamp 
for  the  Fixture. 


J/ai7uiu-ry..V.  r. 
Fig.  2.    Diagram  of  Fixture  for  Holding  Double-cyllnder  Casting. 

Q  and  the  substitution  of  others  for  this  last  machining 
operation,  can  be  obviated  by  the  use  of  the  clamp  illustrated 
in  Fig.  1,  which  will  not  interfere  with  the  movements  of  the 
tools  and  which  will  grip  the  work  more  firmly. 

The  next  operation  consists  in  boring  the  two  cylinders. 
As  the  holes  T  and  X  are  to  be  concentric  with  their  respec- 
tive cylinders,  means  must  be  provided  for  setting  these  holes 
true  when  the  casting  is  inverted.  As  the  work  has  remained 
in  the  same  position  with  relation  to  plate  B.  this  may  be 
accomplished  by  locating  two  plugs,  which  fit  the  valve  open- 
ings, at  points  on  the  center  line  a — 6  corresponding  with  the 
centers  of  the  openings.  When  the  position  of  the  casting  on 
plate  B  is  then  reversed,  one  cylinder  will  be  in  a  posi- 
tion to  bore  and  the  other  may  be  centered  by  revolving  B 
one-half  a  revolution,  using  the  dowel  at  a  point  fc  as  before. 


288 


MACHINERY. 


December,  1908. 


SHOP  PHOTOGRAPHY.* 

H.  COLB  ESTEP.t 

It  is  the  purpose  of  this  article  to  give  a  few  practical, 
pertinent  hints  on  tlie  taking  of  shop  and  engine-room  pho- 
tographs. If  pictures  are  tal<en  of  ingenious  hurry-up  re- 
pairs, of  tlie  original  appliances  installed  in  the  plant,  or 
of  new  methods  of  settins  up  or  handling  work  in  the  shop, 
supplemented  by  descriptive  matter  and  drawings  where 
necessary,  it  will  be  surprising  to  find  how  soon  a  complete, 
original,  and  valuable  set  of  notes  and  data,  which  will  be 
of  constant  service,  can  be  collected.  Furthermore,  these 
data  can  be  made  useful  to  one's  fellow  craftsmen  by  publi- 
cation in  technical  journals.  Scale  drawings  and  descriptive 
data  are  often  essential,  but  usually,  to  get  a  clear  under- 
standing of  an  apparatus  as  it  actually  appears  when  in 
use,  a  photograph  is  indispensable. 

The  art  of  taking  good  photographs  is  not  difficult,  nor 
is  expensive  apparatus  required.  The  writer  has  taken  hun- 
dreds of  pictures,  which  have  been  published  in  a  score  of 
technical  magazines,  all  of  which  were  made  with  a  $20 
folding  hand  camera.  The  prime  requisites  for  a  shop  camera 
are  flexibility  and  compactness.  Pictures  must  be  taken  in 
all  conditions  of  light  and  weather,  indoors  and  out,  for 
which  an  adaptable  camera  is  necessary;  odd  angles,  mazes 
cf  piping  and  cramped  quarters  require  a  compact  construc- 
tion.     The   lens   for   this   work   should   have   good   definition 


Photo^aph  taken  on  a  Film,  thus  Obviating  the  Halations  Common 
to  Interiors  niade  on  Plates. 

(sharpness)  and  depth,  should  be  reasonably,  but  need  not 
be  excessively,  fast.  The  shutter  should  have  a  wide  range 
of  control  and  should  work  without  jar.  The  bellows  should 
be  of  such  length  as  to  permit  the  taking  of  small  objects  full 
size.  The  back  of  the  camera,  carrying  the  plate  or  film 
holder,  should  be  reversible,  so  that  it  is  not  necessary  to 
unscrew  the  camera  from  the  tripod  and  turn  it  over,  should 
a  change  from  a  horizontal  to  a  vertical  view  be  advisable. 
Ground  glass  is  necessary  for  focusing,  and,  as  will  be  seen 
later,  a  good,  accurate  view  finder  is  often  useful.  Contrary 
to  the  experience  of  some,  I  have  found  the  4  x  5-inch  size  to 
be  the  most  suitable;  enlargements  can  be  made,  if  neces- 
sary. This  size  combines  features  of  economy  of  operation 
with  a  light  and  compact  apparatus.  1  therefore  use  a 
4  X  5-inch  folding  plate  camera,  the  box,  when  closed,  measur- 
ing 6x6x3  inches.  This  apparatus  has  a  bellows,  which 
can  be  extended  to  13  inches,  a  good  double  rectilinear  lens, 
giving  sharp  pictures  witli  a  wide  open  diaphragm,  an  au- 
tomatic shutter  working  from  1/100  to  1  second,  a  revers- 
ible back,  and  ground  glass  focusing  screen.  The  camera 
complete  with  case  and  one  plate-holder  cost  $20.  I  dis- 
carded a  roll  film  kodak,  because  it  would  not  permit  focusing 
subjects  on  ground  glass;  this  focusing  must  always  be  done 
when  possible,  if  uniformly  accurate  results  are  desired. 

At  an  expense  of  $1.50   I  produced   a  "film-pack  adapter," 
enabling    me    to    use    daylight-loading   film-packs,    thus    com- 


•  For  additional  information  on  this  subject,  see  tlie  followins 
articles  previously  published  in  Machinery:  Correcting  Perspective 
in  Shop  Photography,  February,  1908,  and  other  articles  there 
referred  to. 

t  Address :  302  Pioneer  Building,  Seattle,  Washington. 


bining  all  the  advantages  of  the  plate  and  roll  film  cameras, 
with  none  of  the  drawbacks  of  either.  I  have  used  film-packs 
for  two  seasons,  and  find  them  admirably  suited  to  shop  pic- 
ture making.  Using  films,  I  have  often  taken  pictures  di- 
rectly against  the  strong  light  from  adjacent  windows,  with- 
out the  slightest  blur,  or  any  of  the  evil  effects  of  halation, 
inevitable  with  plates.  An  example  of  this  is  shown  in  the 
accompanying  half-tone,  where  a  good  picture  is  presented  in 
spite  of  the  poor  light  of  the  shop. 

After  selecting  the  proper  apparatus,  the  next  thing,  in 
order  to  secure  good  results,  is  the  proper  lighting  of  the 
subject.  The  over-zealous  amateur  often  reasons,  to  his 
subsequent  undoing,  that  since  light  makes  the  picture,  one 
cannot  have  too  much  of  it,  forgetting  that  it  is  the  con- 
trast of  light  and  shadow  and  the  shading  of  light  int6 
Eihadow  that  really  makes  a  good  photograph.  Unfortunately, 
the  matter  of  lighting  in  work  of  this  kind  is  usually  abso- 
lutely beyond  the  control  of  the  operator.  About  all  he  can 
do  is  to  select  the  point  of  view  best  suited  to  the  subject 
and  take  the  light  as  it  comes.  Reflectors  and  screens  are 
used  by  some,  and  although  they  are  of  service,  my  ex- 
perience has  been  that  they  are  usually  more  bother  than 
good.  Wherever  possible,  the  light  should  be  from  the  side, 
striking  the  floor  at  an  angle  of  45  degrees  from  the  hori- 
zontal. But  these  are  "laboratory"  conditions  with  which  we 
are  not  concerned.  Machinery,  lathes,  etc.,  that  are  not  too 
large,  can  be  set  in  relief  by  a  white  background.  In  taking 
pictures  in  boiler  rooms,  I  have  often  made  pipes,  practically 
invisible  at  first,  stand  out  by  an  application  of  whitewash 
or  whitelead. 

Much  of  the  evil  in  shop  photographs,  due  to  the  unavoid- 
ably poor  lighting,  can  be  ameliorated  by  proper  exposure. 
As  in  all  kinds  of  picture  taking,  accurate  exposure  is  tho- 
key  to  success  in  shop  photographs.  The  question  of  ex- 
posure brings  with  it  the  one  of  diaphragm  or  stops.  The 
lens  of  the  camera  is  supplied  with  an  iris  diaphragm,  by 
means  of  which  the  hole  through  which  the  light  enters  can 
be  varied  in  diameter  from  about  1/16  inch  to  the  full  diame- 
ter of  the  lens.  Except  where  extreme  sharpness  is  required, 
I  have  found  that  a  U.  S.  No.  16  stop  (diameter  V4  inch)  is 
the  best  lens  opening  for  all  around  work.  The  question  of 
proper  exposure  is  one  of  experience  entirely,  by  the  aid 
of  which  one  feels  what  is  right  without  going  through  any 
definite  reasoning  process.  However,  as  a  guide,  I  have 
established  what  I  call  "a  standard  exposure  under  standard 
conditions,  using  a  No.  16  stop."  It  is  defined  as  follows: 
With  clear  weather  outside,  the  standard  exposure,  using 
films,  in  the  interior  of  the  average  shop  or  engine  room  is 
35  to  40  seconds.  In  hazy  weather,  double  this  time;  in  dull, 
cloudy  weather,  quadruple  it. 

Often  one  cannot  focus  on  the  ground  glass  and  must  de- 
pend upon  the  scale  of  distances  on  his  camera-bed  for  focus- 
ing, and  upon  his  view-finder  for  properly  placing  the  subject. 
A  very  little  practice  will  enable  one  to  judge  distances  ac- 
curately and  focus  with  the  scale.  The  view-finder  should  be 
tested  by  focusing  some  object  on  the  ground  glass  and  ob- 
serving its  position  in  the  finder.  It  is  rare  that  an  object 
in  the  center  of  the  plate  will  also  appear  in  the  center  of 
the  finder.  The  error  must  be  determined  and  allowed  for 
when  using  the  finder  alone.  Use  a  light,  stiff  tripod  and  do 
not  straddle  one  leg  while  focusing.  A  gossamer  focusing 
cloth  is  best.  At  a  small  extra  expense,  a  supplementary 
wide-angle  lens  can  be  obtained,  which  will  be  found  very 
useful  in  tight  corners. 

Unless  one  is  experienced,  it  is  best  to  have  the  developing 
done  by  an  expert.  To  obtain  the  best  results  in  this  class 
of  work,  the  negatives  should  be  printed  on  glossy  silver- 
chloride  paper,  toned  to  a  deep  brown,  almost  verging  on  a 
blue,  and  giving  a  high  polish  in  a  burnisher  or  on  a  ferro- 
type plate. 

*     if     * 

The  State  Department  announced  some  time  ago,  officially, 
that  the  World's  Fair,  which  was  to  have  been  held  at  Tokio, 
Japan,  in  1912,  has  been  postponed  by  the  Japanese  until 
1917,  when  it  is  proposed  to  have  a  grand  celebration  in 
commemoration  of  the  fiftieth  anniversary  of  the  Mikado's 
ascension  to  the  throne. 


December,  1908. 


MACHINERY. 


28D 


LARGE   COLLET  MADE   ON  AUTOMATIC 
SCREW  MACHINE. 

In  the  November  Issue  of  M.\ciunkiiy  some  Interesting  work 
produced  on  a  large  sized  Cleveland  automatic  screw  machine, 
manufactured  by  the  Cleveland  Automatic  Machine  Co., 
Cleveland,    0.,    was    Illustrated.      This    work    consisted    of    a 


Pig.  1.    Collet.  4  5-8  Inches  in  Diameter,  finished  from  40-polnt  Carbon 
Steel  in  70  Minutes  on  an  Automatic  Screw  Machine. 

cast  iron  piston  provided  with  a  stem,  practically  finished 
all  over,  and  a  drill  chuck  with  taper  shank.  The  size  of 
the  parts  made,  and  the  rapidity  with  which  the  operations 
were  performed,  gave  special  interest  to  this  article  and  illus- 


The' weight  of  the  stock  (rem  which  this  collet  Is  made  is 
34i/j  pounds  before  machining,  and  the  weight  of  the  collet 
when  finished  and  cut  off  Is  S'...  pounds.  It  will  thus  be  seen 
that  the  stock  removed  in  seventy  minutes  is  26  pounds  and 
that  the  metal  haa  been  removed  at  the  rate  of  nearly  0.4 
pound  per  minute.  Taking  into  consideration  the  expense 
of  producing  this  piece  of  work.  It  will  be  noted  that  inasmuch 
as  the  operating  expense  of  the  automatic  screw  machine  em- 
ployed Is  only  a  mill  a  minute,  the  actual  labor  cost  for  this 
collet  chuck  blank  Is  only  seven  cents.  The  same  piece  could 
be  produced  from  machine  steel  of  about  10  or  15  points 
carbon  in  about  Bfty  minutes,  or  at  an  actual  labor  cost 
of  about  five  cents,  which  Is  a  remarkable  performance  If 
compared  with  the  time  required  to  perform  this  work  either 
ill  a  lathe  or  In  a  hand-operated  turret  machine.  It  Is  not 
only  the  size  of  the  work  In  this  case  which  is  of  interest  to 
the  mechanic,  but  also  the  accuracy  with  which  It  la  per- 
formed. Thus  the  front  end  of  the  collet  is  provided  with 
the  correct  taper  required,  when  it  leaves  the  screw  machine, 
and  the  outside  diameters  are  of  correct  dimensions.  The 
forming  operation  employing  but  one  single  forming  tool  for 
a  surface  over  seven  inches  long  and  of  a  shape  requiring  con- 
siderable more  metal  to  be  removed  at  some  places  than  at 
others,  is  also  very  remarkable.  In  the  past  it  has  usually 
been  considered  impossible,  or  at  least  impracticable,  to 
attempt  to  take  forming  cuts  of  such  width;  and  the  present 
example  gives  one  an  entirely  different  idea  of  the  possibili- 
ties of  forming  operations  with  forming  tools  of  broad  face, 
than  has  been  generally  entertained  by  mechanics. 
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Fig.  2.    Bar  fed  forward  and  Centered.  Fig.  3.    Hole  driUed 

trated  in  a  clear  manner  how  the  automatic  screw  machine 
has  during  the  last  tew  years  proved  itself  capable  of  per- 
forming a  great  many  operations,  which  but  a  short  time  ago 
were  considered  as  belonging  to  the  province  of  the  engine 
lathe.  In  the  half-tone  accompanying  the  present  article  is 
illustrated  a  piece  of  work  the  dimensions  of  which  are 
larger  than  those  of  the  parts  shown  in  the  previous  issue. 
The  work  illustrated  is  a  collet  used  in  the  Cleveland  auto- 
matic screw  machine,  made  from  40  points  carbon  steel;  it 
Is  made  from  the  bar  in  one  hour  and  ten  minutes.  The  full 
significance  of  this  will  be  better  appreciated  by  referring 
to  the  dimensions  of  the  collet  as  shown  in  the  line-engrav- 
ing. Fig.  5.  It  will  be  seen  that  the  largest  diameter  of  the 
collet  is  4%  inches  and  that  the  length  is  7  1/16  inches.  The 
size  of  the  bar,  as  indicated  in  Fig.  2,  is  the  same  as  the  larg- 
est diameter  of  the  collet  when  finished. 

The  operations  performed  on  the  bar  are  shown  in  the  four 
line-engravings.  Figs.  2  to  5.  In  Fig.  2  the  bar  is  shown 
fed  forward  to  the  proper  position  and  centered.  In  the 
second  operation  the  small  hole  through  the  bar  is  drilled 
as  shown  in  Fig.  3  and  the  outside  of  the  collet  is  formed 
by  a  forming  tool  as  indicated,  the  whole  length  of  the  cylin- 
drical surface  of  the  collet  being  formed  at  once.  The  diam- 
eter of  the  hole  drilled  is  2%  inches.  In  the  third  operation 
this  hole  is  counterbored  to  a  diameter  of  3%  inches  and  to 
a  depth  of  5  inches,  as  shown  in  Fig.  4.  Finally,  in  the 
fourth  and  last  operation,  this  counterbored  hole  is  reamed 
to  the  exact  size  and  the  collet  is  cut  off  from  the  bar. 


Machinery, S.T. 


and  Outside  formed.  Fig.  4.    Hole  in  CoUet  counterbored. 

The  size  of  the  machine  in  which  the  work  illustrated  was 
performed  is,  of  course,  of  large  dimensions,  it  being  known 
as  a  6-inch  automatic,  and  handling  bars  weighing  from  one 
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Pig.  5.    CoUet  cut  ofT,  after  Counterbore  is  Reamed. 

thousand  to  twelve  hundred  pounds.  There  are,  doubtless, 
many  mechanics  working  in  shops  where  small  and  medium- 
sized  work  is  being  done,  who  will  be  surprised  to  learn  that 
such  large  automatic  screw  machines  are  being  built,  which 
are  capable  of  producing  work  of  the  size  here  illustrated. 


LETTERS  UPON   PRACTICAL  SUBJECTS. 

Articles  contributed  to  Machinery  with  the  expectation  of  payment  must  be  submitted  excluelvely. 


STRIPPER  ATTACHMENT  FOR  PUNCH  PRESS. 
It  hapiKMis  rriHUR'iitly  in  a  great  many  slinps  tliat  tlic  i)\nicli 
presses  do  not  give  half  the  results  they  are  intended  to  give; 
for  example,  the  inclinable  presses  are  not  used  inclined, 
and  the  tools  put  on  them  are  provided  with  the  "spring  and 
rubber"  type  of  stripper,  with  all  the  annoyances  belonging 
to  this  type.  luz..  only  one-half  of  the  stripper  working, 
the  springs  breaking,  the  dies  split  by  the  rubber,  etc.  In  a 
shop  within  the  writer's  experience,  where  these  conditions 
prevailed,  it  was  linally  decided  to  design  a  stripping  arrange- 


I'loni  coniiiig  tco  low  down  by  a  collar,  not  shown.  Going 
liiglicr  up.  the  press  ram  carries  along,,  through  the  levers, 
tlie  plate  D.  thereby  stripping  the  lower  blank.  It  the  upper 
blank  did  not  give  way  at  first,  it  is  stripped  when  the  lever  J? 
encounters  the  stop  P.  the  lower  punching  being  then  already 
stripped. 

In  making  such  an  arrangement,  one  should  not  be  afraid 
of  putting  too  much  strength  into  it.  We  had  Bliss  No.  21 
presses,  that  is,  presses  with  about  8  inches  opening  and  a 
crank-shaft  3  inches  in  diameter,  and  we  used  3  X  %-inch 
machine  steel  for  lever  N,  4  X  %-inch  for  lever  O,  the  rods 
K  and  M  being  1  inch.  All  the  small  pins  were  %  inch,  and 
the  guide  E  lio   inch  in  diameter. 

New  York.  E.  Fulbeb. 
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View  allowing  the  Way  In  which  the  Stripper  ia  attached  to  a  Preas. 

ment  that  would  work  right,  and  the  device  shown  in  the 
line  engraving  was  installed.  The  illustration  shows  a  sec- 
tion through  the  inclinable  part  of  the  press  and  indicates 
the  position  of  the  ribs.  The  tool  shown  is  of  the  washer 
type,  i.  e..  the  punch  is  a  ring,  cutting  both  on  the  outside 
and  inside.  Inside  of  the  punch  Is  fitted  a  stripper  plunger 
A.  This  plunger  is  longer  than  the  punch,  so  that  its  end 
extends  beyond  the  shank  of  this  tool. 

The  die  has  a  circular  stripper  B  to  which  are  attached 
rods  C  descending  under  the  bolster  plate.  The  ends  of  these 
rods  bear  on  a  circular  plate  D  supported  by  a  shank  E.  This 
shank  moves  freely  through  the  bracket  F  bolted  to  the  press 
frame.  The  lower  end  of  shank  E  rests  on  a  lever  G  held  in 
a  support  H  fixed  in  the  front  of  the  table  of  the  press.  At 
the  other  end,  this  lever  is  attached  by  rods  K  and  M  to  the 
lever  N  which  bears  on  one  end  on  the  top  of  the  stripper 
plunger  A  and  is  pivoted  at  the  other  in  a  support  0  fixed  on 
a  cross  rib  of  the  machine.  The  combined  length  of  rods  K 
and  M  is  regulated  by  the  turnbuckle  L. 

This  attachment  works  as  follows:  Let  us  suppose  the 
press,  ram  is  in  the  lower  position,  the  tool  cutting  the  blank. 
As  the  whole  stripping  device  is  supported  from  plunger  A. 
all  parts  are  in  the  lowest  position.  "When  the  ram  starts 
upward  the  weight  of  all  the  moving  parts  of  the  stripper  is 
supported  by  the  blank  in  the  punch,  this  being  generally 
enough  to  strip  the  punching.     The  plunger   A   is  prevented 


RELIEVING  SPECIAL  REAMERS. 

In  making  many  forms  of  special  drills  and  reamers,  used 
in  valve  work  or  for  other  irregular  forms,  the  relieving 
attachments  usually  furnished  with  the  Pratt  &  Whitney  or 
Hendey-Norton  lathes,  will  not  cut  all  angles  of  relief.  This 
necessitates  hand  work  where  it  is  least  desirable,  as  Inaccu- 
racy will  cause  chattering  or  rough  and  oversized  holes.  For 
the  class  of  finishing  reamers  shown  in  Fig.  1.  relief  at  B  is 
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Machinery, y.Y. 
Pig.  1.    Class  of  Reamers  to  which  the  Relieving  Attachment  is  adapted. 

easily  cut  with  the  standard  relieving  attachments,  but  relief 
at  points  designated  by  A  is  not  so  easily  obtained,  especially 
if  it  is  desired  to  undercut  the  corner  slightly. 

Not  long  ago,  in  a  shop  where  thousands  of  special  reamer 
and  drill  forms  are  turned  out  each  year,  I  saw  an  attach- 
ment made  to  use  in  conjunction  with  the  regular  relieving 
mechanism,  that  enabled   the  tool-maker  to  cut  relief  at  any 


m^ 

Pig.  2.    The  Relieving  Attachment  In  Place  on  a  Lathe. 

desired  angle,  with  as  much  ease  and  certainty  of  accurate 
results  as  in  relieving  plain  work  in  the  regular  way.  This 
attachment  is  shown  applied  to  a  Hendey-Norton  lathe,  in 
Fig.  2.  It  consists,  primarily,  of  an  additional  universal  joint 
mounted  on  a  sliding  base  or  carriage  of  its  own.  This 
double  joint  taking  the  place  of  the  regular  single  joint, 
allows  the  compound  rest  or  tool  carrriage  to  be  operated  at 
any  angle  within  an  arc  of  90  degrees,  or  even  more  if  needed. 
The  usefulness  of  this  attachment  will  be  apparent,  at  once, 
to  anyone  having  use  for  a  relieving  mechanism.  It  was 
designed  by  a  local  tool-maker,  and  all  the  parts  made  by 
him,  except  the  universal  ball  joints  which  were  made  by  the 
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Hendey  Machine  Co.     Tlio  dovico  has  hoon   in  use  al)out  two 
years,  ami   has  given  satisfaction  on  all  cUibses  of  work. 

Referring  to  Figs.  :;  and  3,  the  base  of  the  device  A  Is  made 
a  nice  sliding  fit  in  the  cross-slide  ways,  and  is  left  free  to 
move  out  or  in  with  the  tool-post  mechanism.  The  upright 
part  B.  which  carries  the  two  universal  ball  joints,  is  clamped 
at  any  desired  angle  by  means  of  the  bolt  E  which  engages 
a  nut  sliding  in  the  slot  ('.  As  the  motion  of  the  cam  siiaft 
and  universal  joints  is  oscillating,  the  bearing  in  the  upright 
part  li  is  simply  a  bored  hole  with  a  well-litted  iiin  inserted 
in   it  to  luild   the  two  ball  joints  together.     The  rod   /•'   is  tlur 
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Flff.  3.    Plan  of  the  Attachment  showing:  its  Construction. 

regular  cam  shaft  connecting  with  the  cam  and  gearing  at 
the  left  of  the  lathe,  while  part  O  connects  with  the  tool-post 
mechanism. 

The  beauty  of  the  device  lies  in  its  simplicity  and  the  ease 
with  which  it  is  placed  on  the  lathe  and  set  at  the  desired 
angle.  It  is  also  useful  for  relieving  many  forms  of  special  and 
irregular,  formed  milling  cutters,  and  it  is  the  only  device 
that  I  know  of  that  enables  one  to  relieve  the  cutting  edges 
on  the  inside  of  the  hollow  mills  or  "outside  reamers,"  that 
are  so  convenient  for  sizing  various  parts  used  in  brass  valve 
work,  but  which  are  not  usually  used  on  account  of  the  diffi- 
culty of  obtaining  accurate  inside  relief.  Everyone  knows 
that  relief  is  absolutely  necessary  for  tools  of  all  kinds,  used 
for  brass  cutting,  especially  the  brass  usually  used  in  a  manu- 
facturing plant.  Ethan  Viall. 

Decatur,  III.  

STOP  FOR  JONES  &  LAMSON  TURRET  LATHE. 

The  accompanying  engraving  shows  a  stop  for  work  up  to, 
say,  six  inches  long,  to  be  used  in  the  Jones  &  Lamson  turret 
lathe,  in  place  of  the  regular  swinging  stop.  When  the 
latter  is  used,  it  is  necessary  to  run  the  turret  slide  of  the 
machine  back  against  a  stop  fixed  at  a  predetermined  point 
on  the  bed.     This  consumes  a  certain  amount  of  time.     When 
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Now  Form  of  Stock  Stop  for  Jones  &  Lamson  Turret  Lathe. 

turning  up  bushings,  washers,  etc.,  which  are  rut  off  from  the 
bar,  a  stop  such  as  illustrated  will  be  found  advantageous  on 
account  of  its  convenience.  The  sectioned  part  A  is  that 
part  of  the  regular  cross-slide  through  which  the  bar  ordi- 
narily passes  when  cut  off,  and  which  is  provided  with  a 
hole  for  the  bar.  In  this  hole  the  bushing  B  is  inserted, 
which,  in  turn,  holds  the  stop  rod  C.     This  stop  rod  can  be 


pulled  bill  k  inside  of  the  bushing,  as  indicated  by  the  dotted 
line  in  the  engraving,  leaving  only  a  Buflirient  amount  for 
the  binding  screw  to  bind  against.  When  the  work  is  com- 
paratively short  It  can  be  passed  up  against  this  slop,  and 
cut  off  to  proper  diniensions,  without  making  use  of  the 
regular  swinging  stop  provided.  It  is  clear  that  the  longest 
length  of  stock  that  can  be  gaged  In  this  manner  is  deter- 
mined by  the  location  of  the  cutting-ofT  tool  in  relation  to  the 
location  marked  as  the  extreme  positiou  of  the  stop  in  the 
engraving.  Fuaxk  L.   Immkb. 

I'llot  Knob,  Mo. 


MACHINING  PLANE  SURFACES  TRUE  WITH 
BORED  HOLES. 

When  small  castings,  etc.,  are  to  be  bored  in  a  lathe,  so 
that  the  hole  will  be  true  with  another  surface,  a  very  quick 
and  accurate  method  of  doing  this  is  as  follows:  Bolt  the 
I)iece  to  the  face-plate  in  such  a  manner  that  the  hole  can 
be  bored  first;  then  take  the  face-plate  off  the  lathe  without 
disturbing  the  setting,  and  clamp  it  to  a  milling  machine  or 
planer  table,  and  machine  the  surface,  using  the  edge  of 
plate  to  measure  for  center  distance.  Recently  1  had  two 
castings  (see  Fig.  1)  to  bore  and  finish  on  the  bottom.  The 
center  distance  A  had  to  be  about  right,  and  the  holes  in  line 
with    the    bottom.      I    proceeded    by    clamping    both    castings 
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Figs.  1  and  2.    'Work  to  be  Machined  and  Method  of  fastening:  to  Face. plate 
so  as  to  bore  and  mlU  at  one  Setting. 

on  the  face-plate,  as  shown  in  Fig.  2.  and  boring  and  thread- 
ing the  holes,  after  which  I  took  the  plate  off  the  lathe,  and 
clamped  it  to  the  milling  machine  table.  By  measuring  the 
diameter  of  the  face-plate  and  subtracting  the  center  dis- 
tance A.  from  the  radius  I  obtained  the  right  distance  to  feed 
in  after  touching  the  edge  of  the  plate  with  the  end  mill. 
This  was  a  very  quick  and  accurate  way  of  doing  the  job. 
It  will  be  understood  that  the  outside  diameter  and  back 
edge  of  the  face-plate  must  be  true  when  on  the  lathe  spindle. 
Providence,  R.  I.  R.  C.  Scholz. 


SOME  USES  FOR  WROUGHT  IRON  PIPE. 

Wrought  iron  pipe  may  be  used  to  such  good  advantage 
in  many  emergencies  that  it  is  only  necessary  to  show  a 
few  examples  to  prove  how  widely  useful  its  application 
may  be.  In  cutting  round  holes  in  brickwork,  masonry,  or 
concrete,  It  has  become  quite  common  practice  to  discard 
the  old  star  chisel,  and  use  instead  the  common  form  of  the 
so-called  "brick  drill,"  which  is  nothing  more  or  less  than 
a  piece  of  pipe  with  teeth  filed  across  one  end  similar  to 
saw  teeth.  Repeated  case-hardening  in  prussiate  of  potash 
gives  sufficient  hardness  to  penetrate  even  the  most  stub- 
born concrete  walls.  To  provide  slight  clearance  for  the 
body  of  the  drill  as  it  enters  into  a  deep  hole,  the  teeth  should 
be  mushroomed  out  slightly  with  a  round  taper  plug.  To 
avoid  splitting  the  pipe  by  the  repeated  blows  of  the  ham- 
mer, a  malleable  iron  cap  should  be  screwed  tightly  to  the 
end,  thus  furnishing  a  good  head  for  striking  blows.  Chips 
do  not  retard  the  cutting  action  of  this  form  of  drill,  because 
they  crowd  down  into  the  hollow-  core,  and  are  removed  when 
the   drill    is   withdrawn    from    the    hole. 

An  extension  for  a  .')/lG-inch  twist  drill  can  easily  be  made 
of  a  piece  of  %-inch  pipe  of  suitable  length,  by  tapping  out 
the  hole  in  one  end  with  a  standard  5/16-inch  tap  and  run- 
ning a  die  over  the  shank  of  the  drill  for  a  distance  of 
about  %  inch.  When  pipe  and  drill  are  thus  screwed  to- 
gether, the  drilling  operation  has  the  tendency  of  making 
it  hold  tighter  in  the  extension,  but  if  the  drill  should  hap- 


292 


.MACHINERY. 


December,  1908. 


pen  to  break  before  tlie  seam  in  the  pipe  splits  open  it  is 
an  easy  matter  to  replace  the  broken  shank  with  a  new  drill. 
We  hear  so  much  about  positive-drive  drill  chucks,  double- 
tang  drills,  oval  sockets,  etc.,  that  I  wonder  why  we  do  not 
drive  all  drills  by  means  of  a  standard  thread  on  the  shank 
the  same  as  a  lathe  chuck.  It  the  only  objection  is  the  addeil 
cost  of  the  thread,  it  seems  as  though  we  might  have  quite 
an  Interesting  discussion  on  all  the  merits  and  demerits 
of  the  various  positive-drill  drives.  On  some  of  the  larger 
sizes  of  drills  the  standard  pipe  may  not  be  strong  enough 
to  stand  the  pressure  of  driving  the  drill  after  being  tapped 
out;  the  end  may  then  be  covered  with  a  reducing  coupling 
and  then  tapped  out,  or  better  still,  extra  strong  or  double 
extra  strong  pipe  may  be  used  if  It  is  on  hand. 

When  cutting  off  heavy  stock  in  the  circular  cutting-off 
saw  or  in  the  hack-saw.  it  is  advisable  to  support  both  the 
overhanging    ends.     A    cheap   and    serviceable    stand    having 


in  many  constructions  in  the  shop.  The  common  usage  for 
bannisters,  railings,  etc.,  is  well  known.  Adjustable  stands 
for  electric  lights  are  often  made  from  gas-pipe,  and  we 
have  seen  the  frames  of  plumbers'  work  benches  built  up 
entirely  from  pipe  fittings.  For  many  of  these  purposes 
discarded  pipe  Is  as  good  as  new,  and,  of  course,  very  much 
cheaper. — Editor.] 


INTERESTING  MOLDS  FOR  FINGER  RINGS. 

TIk>  acconipanyliig  lialt-tone  engi'iiviiig  illustratrs  a  phase 
of  metal  working  which  no  doubt  will  Interest  men  who 
are  used  to  working  in  the  cruder  materials,  but  unfamiliar 
with  the  handling  of  precious  metals.  The  illustrations  show 
molds  for  casting  finger  rings,  as  used  by  jewelers.  The  ma- 
aterial  of  which  the  molds  are  made  is  simply  cuttle-bone. 

Fig.  1  shows  the  rough  bone  in  its  familiar  form,  while 
Fig.  2  shows  three  parts  of  a  mold  ready  to  receive  the  im- 
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Cuttle-bone,  and  Molds  which  are  made  from  it  for  Casting  Finger  Rings. 


no  loose  parts  and  able  to  stand  hard  usage  may  be  made 
as  follows:  A  standard  cast  iron  flange  S  inches  in  diam- 
eter, tapped  for  %-inch  pipe.  Is  used  as  the  base.  An  upright 
piece  of  the  right  length  is  screwed  into  the  base,  and  to 
the  upper  end  is  fastened  the  support  upon  which  the  bar 
rests.  This  support  consists  of  a  tee  having  two  elbows 
screwed  up  close  into  the  ends  by  means  of  close  nipples. 
When  all  is  tightly  screwed  together,  the  top  of  the  tee 
should  be  the  same  height  from  the  floor  as  the  bed  of  the 
saw.  Two  or  more  of  these  stands  at  each  saw  do  away 
entirely  with  blocking  up,  prevent  heavy  bars  from  crashing 
into  the  floor,  and  enable  one  man  to  cut  with  safety  any 
bar  he  is  able  to  lift.  H.  J.  Bachmasx. 

New   York  City. 

[The  light  weight  relative  to  its  strength,  and  compara- 
tive cheapness  of  pipe,  has  made  it  a  very  valuable  material 


pressions  of  the  pattern.  It  is  in  the  matter  of  making  the 
impressions  that  one  of  the  most  valuable  properties  of  the 
cuttle-bone  is  exhibited.  A  metal  pattern  slightly  larger  than 
the  ring  is  to  be,  is  employed.  This  pattern  is  simply  placed 
between  the  parts  of  the  mold  shown  in  Fig.  2,  and  the  parts 
are  pressed  together,  the  cellular  structure  of  the  bone  per- 
mitting the  pattern  to  indent  the  surface,  producing  a  mold 
as  shown  in  Fig.  3,  where  the  pattern  is  still  embedded  in 
one  part  of  the  bone.  It  will  be  noted  that  the  "seal"  part 
of  the  ring  is  formed  in  the  lower  piece  of  bone,  and  the 
circular  portions  in  the  two  upper  halves.  The  pattern  is  now 
"drawn,"  and  the  gate  cut  as  indicated.  The  mold  is  then 
wired  together,  as  shown  in  Fig.  4,  the  alignment  being  pre- 
served by  the  V-shaped  metal  pieces  indicated  in  Fig.  3, 
which  are  pressed  into  the  bone  at  the  same  time  as  the 
impression    of   the    pattern    is   taken.     The   molten   metal    is 


December,  1908. 


MACHINERY. 


363 


now  poured;  the  effect  of  the  heat  is  shown  In  the  coloring 
of  the  bone,  in  Fig.  5.  In  one  part  of  the  nioltl  in  Fig.  5, 
the  ring  is  shown  in  place  after  casting,  with  the  sprue 
attached,  and  the  completed  ring  is  shown  In  Fig.  6.  After 
casting,  the   rings  are  filed  and  engraved. 

Some  rings  are  cast  in  sand  molds  and  some  in  metal 
molds,  but  cuttle-bone  makes  a  very  simple  mold  and  does 
not  require  any  venting,  on  account  of  its  porosity.  The 
writer  is  indebted  to  Mr.  M.  Lichtenstein,  of  19  South  48th 
Avenue,  Chicago,  for  the  set  of  molds  from  which  these  pho- 
tographs  are   taken. 

Chicago,   111.  W.  E.  MoREY. 


UNIQUE  TURRET  LATHE  TOOL. 

It  is  required  to  finish  a  number  of  castings,  as  shown  in 
Fig.  1.  These  castings  are  10^/4  inches  in  diameter,  and  pro- 
vided with  steps  or  recesses  as  shown.  The  castings  are  to  be 
finished  all  over,  and  as  turret  lathes  have  only  six  holes  in 
the  turret  for  tools,  the  question  presents  itself  how  to  finish 
the  stepped  face  in  one  operation,  if  possible.    The  tool  shown 
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Fig.  1.     Casting  to  be  Finished. 

in  Fig.  2  -was  constructed  for  this  purpose,  and  is  used  in 
connection  with  the  guide  C  in  Fig.  3.  The  cutter  shown  In 
detail  at  D,  Fig.  2,  is  made  of  high-speed  steel,  and  the  guide 
C  of  machine  steel  and  case-hardened  on  the  faces  B.  When 
machining  the  casting,  two  boring-bars  are  used,  one  for 
rough  boring  and  the  other  for  finishing  the  hole  preparatory 


same  time  removing  the  rounded  corner  between  the  steps 
which  is  caused  by  the  previous  operation.  In  Fig.  4  Is 
shown  a  gear  blank  faced  on  the  hub  and  rim  with  the  same 
tool  in  combination  with  a  corresponding  guide.  The  Ulur- 
tration  shows  plainly  the  manner  of  operation.  This  tool  Is 
particularly  commendable  In  cases  where  the  turret  has  not 
enough  holes  to  receive  all  the  tools  required  If  a  separate 
tool  were  provided  for  each  surface.  To  be  able  to  turn  two 
surfaces  by  the  same  tool  Is  therefore  very  essential  In  many 
cases,  and  Is  made  possible  by  the-tcol  construction  shown. 
Lowell,  Mass.  J.  S.  Scott. 


RAPID  STEEL  ARMOR  PLATE  PLANING. 

Some  good  planing  was  recently  done  In  the  shops  of  the 
Witkowitzer  Bergbau  und  Eisenbiitten  Gewerkschaft.  The 
piece  was  a  hardened  steel  armor  plate  of  Krupp's  best  make. 
5.81  inches  thick.  In  three  hours  and  fifteen  minutes,  without 
re-sharpening  the  tool,  there  were  removed  115.94  cubic  inches 
of  steel.  The  cutting  speed  was  16.76  feet  per  minute;  the 
feed  0.12  inch;  and  the  depth  of  cut  0.512  inch.  The  establish- 
ment mentioned,  reports  that  this  is  the  best  work  In  this  line 
yet  done  therein,  it  was,  of  course,  performed  by  one  of  the 
numerous  rapid-cutting  steels  which  have  sprung  up  all  over 
Europe  after  the  introduction  of  the  Taylor-White  process  In 
1900.  G. 


THE  ACKNO^WLEDGMENT  OF  ADVERTISING 
MATTER. 

As  you  are  doubtless  interested  in  anything  contributing  to 
the  efficiency  of  trade  paper  advertising,  we  take  the  liberty 
of  suggesting  a  matter  that  is  often  brought  to  our  attention 
by  clients. 

Advertising  in  the  trade  and  technical  papers  brings  In- 
quiries of  various  sorts,  some  from  people  who  are  interested 
in  the  purchase  of  apparatus,  others  from  persons  who  wish 
to  inform  themselves  about  the  subject  in  question,  and  still 
others  from  people  who  appear  to  apply  merely  through  curi- 
osity, or  the  desire  to  get  something  for  nothing.  Now,  the 
majority  of  manufacturers,  while  they  often  spend  consider- 
able money  in  the  preparation  and  printing  of  their  cata- 
logues and  other  trade  literature  (the  bare  cost  of  printing 
alone  often  running  up  to  50  cents  or  60  cents  per  volume)  do 
not,  as  a  rule,  object  to  filling  the  requests  of  all  three  classes. 


Pig.  2.  Tool  held  in  Tool-poat  on  Cross- 
elide  In  Turret  Lathe,  for  Finishing  Casting 
in  Fig.  1, 


Fig.  3.  Guide  for  Turning  Recess  in 
Casting,  Fig.  1.  used  in  Combination  with 
Tool  in  Fig.  2. 


Pig.  4. 


J^achlnerijyS.T. 


Facing  Hub  and  Rim  of  a  Gear  Blank  by  the 
Tools  shown  in  Figs.  2  and  3. 


to  reaming.  These  tools,  together  with  the  reamer,  occupy 
three  holes  in  the  turret.  In  the  fourth  hole  is  inserted  the 
stem  of  the  stop  C  against  which  the  end  .B  of  the  cutter  D 
rests  when  taking  the  cut.  The  holder  for  the  cutter  is  held 
in  the  tool-post  on  the  cross  slide,  and  when  the  guide  C  is 
brought  up  against  the  end  of  the  cutter,  the  spring  A  is 
compressed.  The  deepest  recess  of  the  work  is  now  finished. 
It  will  be  seen  that  as  the  end  E  of  the  cutter  D  moves  out- 
ward on  the  guide  C  it  will  reach  the  first  step,  and,  actuated 
by  the  spring,  will  ^lide  down  this  step  and  finish  the  inter- 
mediate recess  in  the  work.  It  then  slides  dow'n  to  the  lowest 
step  on  the  guide,  finishing  the  outside  face  or  side  of  the 
work.  The  fifth  and  sixth  holes  in  the  turret  are  used  for 
holding  flat  cutters  for  finishing  the  surfaces  F  and  G.  at  the 


However,  the  publication  of  advertising  literature  Is  only 
one  step  in  the  selling  campaign,  and  once  the  prospect  has 
been  opened,  the  organization  of  selling  forces  is  such  that 
other  steps  should  follow,  as  it  were,  automatically.  The  next 
thing,  therefore,  for  the  salesman  to  do  after  receiving  an 
inquiry  Snd  sending  the  literature  requested,  is  to  call  upon 
or  write  to  the  inquirer  to  find  out  what  his  needs  may  be. 
This  frequently  leads  to  much  waste  of  time  and  money. 
The  man  who  asks  for  a  catalogue  may  not,  as  suggested 
above,  be  in  the  market,  and  if  he  is  located  in  some  out-of- 
the-way  place,  it  costs  a  good  deal  to  find  this  out  by  means 
of  a  personal  call. 

The  point  that  we  wish  to  bring  out  is  that  people  who  ask 
for   catalogues   should   at   least   acknowledge   receipt   of   the 
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prlnti'd  niatler,  and  of  the  letter  which  iisuull.v  actompanles 
It.  stating  whether  or  not  tbey  expect  lo  purchase  in  the 
near  future.  They  rarely  ever  do  this,  thereby  putting  not 
only  the  manufacturer,  but  often  themselves  also,  to  some  in- 
convenience and  annoyance,  inasmuch  as  the  manufacturer 
has  gone  to  (he  expense  of  printing  this  matter  and  of  mailing 
It,  a  simple  acknowledgment  would  seem  to  be  in  order,  espe- 
cially as  many  nianufaciurers  now  enclose  return  postal  cards, 
oftentimes  stamped,  for  this  very  purpose. 

It  you  could  consistently  take  this  matter  up  in  your  read- 
ing columns  and  say  something  which  would  lead  to  a  more 
general  understanding  of  the  situation  on  the  part  of  the 
public,  we  believe  it  would  lead  not  only  to  a  lessening  of 
the  expense  and  labor  involved  in  selling  machinery,  but  also 
to  the  higher  efficiency  of  trade  and  technical  paper  adver- 
tising. 

New  York.  The  Geo.  H.  Gibson  Co. 


SIMPLE  WIRE-BENDING  TOOL. 
The   accompanying   half-tone   engravings   illustrate   a   piece 
bent  from  plain  steel  wire,  and  the  appliance  used  in  perform- 
ing the  various  bending  operations.    The  straight  wire  shown 
in  Fig.  1  is  S  inches  long.  No.  6  gage.     The  shape  of  the  wire 


1)  Is  now  swung  around  by  the  right  hand  of  the  operator, 
to  the  position  shown  in  Fig.  li.  This  brings  the  jaws  to- 
gether and  produces  the  first 
bend.  The  part  of  the  wire, 
which  extends  beyond  the  jaws, 
is  now  in  position  for  the  sec- 
ond bend.  The  operator  takes 
hold  of  lever  E  with  his  left 
hand,  and  swings  this  lever 
downward  against  the  fixed  jaw 
A,  making  a  second  bend,  as 
shown  in  Fig.  4.  The  operator 
now  removes  his  right  hand 
from  lever  D,  and  grasping  the 
lever  F,  produces  the  third  or 
last  bend,  as  shown  in  Fig.  .">. 
The  latch  on  hook  (1  holds  the 
two  jaws  together  after  lever  I) 
is  released,  as  shown  quite 
plainly  in  I<'ig.  ,'J.  The  direction 
of  motion  of  lever  F  is  now  re- 
versed. The  end  of  the  latch  or  hook  G  is  beveled,  so  that 
when  lever  F  is  swung  back,  the  hook  is  raised  and  disengaged 


Flgr.  1.    The  Buccesaive  Steps  In 
the  BendlQs  Operation. 


/A.                   .^^^^^^ 

JPIV* 

■v 

i^-V^^ 

Fig.  2.     Ja-wa  A  and  C,  -whlcli  form  the  First  Bead,  opened  and  Wire  inserted. 


Figr.  3.     Jaws  closed  by  the  Upper  Lever,  and  First  Bend  made. 


Flgr,  4.    First  Rlffht-angle  Bend  made  by  the  Lever  to  the  Right. 

.ifter  it  has  passed  through  the  consecutive  operations,  is 
plainly  Indicated  in  the  same  illustration.  Fig.  2  shows  the 
.■appliance  for  performing  the  work,  whicli  is  here  shown  in 
the  position  where  the  straight  wire  is  placed  in  tlie  opening 
between  the  jaws  A  and  C.  The  inside  former  or  jaw,  A. 
is  bolted  to  the  bottom  plate  B,  while  the  outside  former 
Glides  bade  and  forth  on  the  pins  K.  A  spring  between  tlie 
two  jaws  keeps  them  apart  when  the  levers  are  in  the  posi- 
tion in  Fig.  2.  The  two  pins  K  also  support  the  wire  when 
placed  in  the  tool  by  the  left  hand  of  the  operator,  and  a 
small  pin  located  at  Y,  in  the  sliding  jaw  C,  acts  as  a  stop 
for  laying  the  wire  at  its  proper  place  for  bending.    The  lever 


Fig.  5.     Second  Right-angle  Bend  made  by  the  Lotver  Lever. 

from  the  jaw,  thereby  permitting  the  jaws  to  open.  At  the 
same  time,  springs,  not  visible  in  the  Illustrations,  act  on  the 
levers  H  and  E,  causing  them  to  return  to  their  original  posi- 
tions, as  shown  in  Fig.  2.  The  action  of  the  device  is  very 
rapid  and  safe.  The  operator's  hand  is  never  in  danger  of 
being  injured,  because  at  no  time  does  the  operator  place  his 
fingers  where  they  are  liable  to  be  hurt  by  the  action  of  the 
mechanism.  The  simplicity  ot  the  tool  and  the  safety  of  the 
device  is  a  factor  which  should  not  be  overlooked.  It  should 
be  remembered  that  the  output  of  a  tool  should  not  be  the 
only  consideration. 

Yonkers,  N.  Y.  G.  P.  C.^mpbeli.. 
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TO  SET  OVER  THE  TAIL-STOCK  TO  TURN 
A  TAPER. 

Referring  to  the  article  "To  Set  Over  the  Tall-Stoclc  to 
Turn  a  Taper"  in  the  September  issue,  if  the  only  error  Is 
that  causi'd  by  the  depths  of  the  center  holes,  these  can  be 
nicasured  and  subtracted   from   the  length  of  the  piece, 

Anotlier  way  would  be  to  clamp  a  T-S(iuare  or  its  equiva- 
lent in  tlie  tool-post  or  holder,  set  it  against  the  foot-rule 
(see  Kig.  1.  ante)  and  clamp  it  there  at  the  required  angle; 
then  put  the  work  between  the  centers  and  set  the  foot-stock 
over  until  the  square  bears  along  the  side  of  the  piece.  (This 
is  of  course  for  pieces  already  turned  cylindrical  and  truly 
centered.  I    The  square  must  be  at  the  height  of  the  centers. 

Dresden.  Germany.  Rohickt  Ghimsii.vw. 

[Our  correspondent  doubtless  knows  that  a  correction  made 
for  the  depth  of  the  center  holes,  when  figuring  the  set-over 
of  the  tail-stock  for  turning  a  taper,  can  only  be  approximate. 
The  reason  is  that  the  location  of  the  bearings  of  the  piece 
on  the  centers  always  is  uncertain,  and  unless  the  precise 
location  of  the  bearings  can  be  ascertained  the  calculation 
will  be  inaccurate. — Ewtor.] 


PIPE  BENDING  DEVICE. 

The  writer  read  with  interest  the  article  in  the  September, 
1908,  issue  of  Machinery,  entitled  Pipe  Bending  Device. 
Having  designed  and  followed  the  construction  of  this  fixture 
myself,  I  wish  to  make  a  few  suggestions  which  may  be  help- 
ful to  anyone  wishing  to  construct  a  device  of  this  kind.  The 
success  of  the  fixture  depends  entirely  on  the  shape  of  the 
end  of  the  horn  or  mandrel  E.  To  get  the  correct  shape  re- 
quires a  great  amount  of  patience  and  experimenting,  and  it 
is  not  possible  to  give  definite  figures  or  dimensions  for  this 
shape.  The  pipe,  in  making  the  bend,  must  spin  off  the  end 
of  this  horn,  and  a  little  too  much  or  too  little  in  the  curva- 
ture of  the  end  will  prevent  good  results. 

In  the  engraving  shown  in  the  September  issue,  the  stop 
collar  S  was  omitted.  This  collar  acts  as  a  stop  for  the  end 
of  the  pipe,  and  is  adjustable  on  the  mandrel  E.  By  means 
of  this   collar  the   bend    in   the   pipe   may   be   located   at   any 
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Plan  of  Pipe  Bending  Device,  sho^^ng  Position  of  Parts  after 
malting  a  Rlgbt-angle  Bend. 

required  distance  from  the  end.  Backing-block  C  and  man- 
drel E  sliould  be  so  placed  that  the  pipe  fits  quite  snugly  be- 
tween them.  The  mandrel  should  also  be  a  good  sliding  fit 
inside  of  the  pipe. 

The  radius  R  of  the  swivel  block  A  should  project  at  least 
%  inch  beyond  the  center  line  of  the  pipe,  and  the  block 
should  be  notched  at  A',  bringing  the  outline  back  to  the 
center  line.  The  backing-block  <?  then,  cf  course,  extends 
only  to  within  14  inch  of  the  center  line.  With  a  fixture 
made  in  this  way.  the  pipe  may  be  bent  to  a  complete  return 
bend.  It  appears  that  the  pipe  needs  some  extra  support  be- 
yond the  center  line,  and  only  short  bends  can  be  made  suc- 
cessfully without  this  support. 

The  distance  which  the  end  cf  the  mandrel  E  extends  be- 
yond the  center  line  of  the  swivel  block  A  should  be  experi- 


mented with  very  carefully.  After  bending  a  few  pieces  with 
the  end  of  the  horn  placed  at  various  distances  beyond  the 
center  of  the  swivel  block,  the  preferable  position  of  the 
mandrel  Is  easily  delermined.  When  finally  established  so 
that  the  pipe  bends  without  buckling,  the  collar  and  the 
mandrel  are  drilled  and  reamed  In  place,  and  a  taper  pin 
driven  in.  When  once  located,  this  collar  should  never  be 
tampered  with.  R.  B.  Little. 

Lansing,  Mich. 


A  BIT  OF  RADIAL  DRILL  DESIGN. 

Two  methods  of  driving  the  spindle  of  a  universal  radial 
drill  are  shown  in  the  accompanying  engravings.  I-'ig,  1  is 
the  usual  way,  and  Fig.  2  an  improved  method  which  has,  In 
my  opinion,  sufficient  advantages  to  warrant  its  universal 
adoption.  Both  Figs,  1  and  2  are  sections  through  the  center 
of  the  arm;  /■'  is  the  spindle,  G  the  driving  shaft  in  the  arm, 
and  E  the  face  of  the  arm. 

One  of  the  worst  features  of  the  ordinary  universal  radial, 
is  the  short  bevel  gear  shaft  H  (Fig,  1),  upon  the  center  of 
which  the  drill  head  swivels.  It  is  impossible  to  make  this 
bearing   of   good    proportions,   because   as   the    distance   C   is 


Fig,  1.    A  Common  Form  of  Drive  for  Radial  Drill  Spindles, 

lengthened  the  distance  B  is  increased.  Now  it  is  an  axiom 
in  designing  a  radial  drill,  that  the  spindle  must  be  as  close 
to  the  arm  as  possible  to  minimize  the  twisting  action,  so  that 
the  designer  is  placed  between  the  devil  and  the  deep  sea — 
he  must  sacrifice  either  rigidity  or  durability,  or  else  com- 
promise. He  generally  does  the  latter  and  evolves  a  machine 
that  is  neither  rigid  nor  durable. 

The  new  Bickford  universal  radial  was  designed  to  over- 
come these  difficulties,  and,  as  far  as  can  be  judged  from  illus- 
trations and  printed  descriptions,  a  fairly  satisfactory  solu- 
tion seems  to  have  been  attained.  Long  before  I  heard  about 
the  new  Bickford  machine  I  had  been  puzzling  my  brain  for 
a  more  satisfactory  method  of  driving  the  spindles  of  uni- 
versal radials  and  my  solution  is  shown  in  Fig,  2,  On  the 
arm  shaft  G  is  mounted  the  miter  gear  J  which  drives  the 
miter  K.  the  latter  being  forged  solid  with  its  shaft  P. 
Keyed  to  the  shaft  P  is  the  spiral  pinion  L  which  meshes 
with  a  spiral  gear  .1/  keyed  to  the  socket  X  in  which  the 
spindle  F  slides.  The  drill  head  swivels  on  the  bush  O  which 
forms  one  bearing  for  the  shaft  P.  Now  let  us  compare  Fig,  2 
with  Fig,  1  which  represents  actual  practice.  The  length  C 
of  the  bearing  H  is  3-',  inches,  while  the  over-all  length  D  of 
the  bearings  for  shaft  P  is  11  inches,  or  nearly  three  times 
as  long.  The  dimension  B.  which  represents  the  distance 
from  the  center  of  the  spindle  to  the  face  of  the  arm,  is  8 
inches,  while  A  is  only  6  inches,  so  that  we  are  2.5  per  cent 
"to  the  good"  here.  Summing  up,  then,  we  find  that  the  new- 
type  is  practically  300  per  cent  more  durable  and  nearly  25 
per  cent  more  rigid. 

The  end  cf  the  shaft  P  lends  itself  very  conveniently  for 
driving  the  feed  motion,  either  by  belt  cones,  as  shown,  or  a 
gear  box.  Another  advantage  is  that  the  spindle,  being  offset 
to  the  left  of  the  fulcrum  D.  will  go  very  close  to  the  column 
and  thus  give  a  greater  horizontal  movement  of  the  head  on 


29(i 


MACHINERY. 


December,  1908. 


the  arm,  though,  of  course,  this  extra  length  will  have  to  be 
put  onto  the  outer  end  of  the  arm.  The  only  objection  to 
this  arrangement,  so  far  as  I  know,  Is  that  the  drill  head  will 
have  a  tendency  to  swivel  on  the  fulcrum  D  under  the  pres- 
sure of  the  cut.  Personally,  I  think  that  the  clamping  bolts 
will  take  care  of  this,  because  the  twisting  moment  tending 
to  swivel  the  drill  head  is  only  one-twelfth  of  the  moment 
which  tends  to  twist  the  arm  around  the  column  when  the 
machine  is  drilling  horizontally  at  a  radius  of  60  Inches,  and 
most  firms  find  that  a  V-clamp  is  sufficient  to  resist  this. 

In   our  practice,   we   provide   a   worm   and   worm   gear   for 
turning  the  arm  around  the  column.     This  arrangement  pro- 
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Fig.  2.    An  Improved  Drive  giving  Greater  Rigidity  and  Durability. 

Tides  a  positive  stop  for  the  column,  which  I  think  is  neces- 
sary for  universal  radials,  because  if  the  spindle  is  at  the 
outer  end  of  the  arm  and  swivelled  to  drill  horizontally,  the 
turning  moment  on  the  column  clamp  is  enormous,  and  a 
friction  clamp,  in  my  opinion,  is  utterly  inadequate  for  the 
work.  Where  very  heavy  cutting  is  to  be  done,  it  may  be 
necessary  to  provide  a  similar  arrangement  for  this  form  of 
drill  head;  but  even  if  this  had  to  be  done,  it  would  be  very 
convenient  for  adjusting  the  angular  position  of  the  spindle. 

Racquet. 

SETTING  WORK  ON  THE  FACE-PLATE. 

A  much  more  satisfactory  way  of  setting  the  die-blank 
illustrated  on  Shop  Operation  Sheet  No.  76,  than  that  which 
is  there  given,  is  as  follows: 

When  laying  out  the  blank,  inscribe  a  circle  the  size  of  the 
hole  to  be  bored,  heavy  enough  to  be  seen  plainly.  After 
the  blank  has  been  approximately  trued  up,  and  balanced  as 
explained  in  steps  1  to  6,  fasten  a  sharp  scratch  in  the  tool- 
post  on  a  line  with  and  facing  the  prick-punch  mark.  Bring 
this  point  (with  the  cross- feed)  to  the  circle  inscribed  and 
adjust  the  blank  until,  by  turning  the  face-plate,  the  circle 
will  follow  the  point.  The  advantage  of  this  method  is  a 
more  accurate  job,  and  if  the  work  moves  while  being  ma- 
chined (as  it  is  liable  to  do),  it  will  be  seen  at  a  glance, 
and  can  be  easily  adjusted  again.  In  truing  up  with  a  prick- 
punch  mark,  you  have  no  way  of  telling  if  the  work  moves, 
and  no  way  of  truing  it  if  it  did.  Prick-punch  marks  are 
never  satisfactory  for  accurate  work.  A  Sdbscbiber. 

[It  is  doubtful  whether  the  method  of  setting  work  advo- 
cated in  the  foregoing,  has  any  advantage  over  that  given  in 
the  Shop  Operation  Sheet  referred  to.  If  a  circle  the  size  of 
the  hole  to  be  bored  Is  first  scribed  and  the  blank  set  by  it,  it 
is  probable  that  the  setting  will  not  be  as  accurate  as  when 
the  datum  or  central  point  from  which  the  circle  is  scribed, 
is  used,  provided,  of  course,  that  a  center  tester  is  available. 
The  die-blank  in  question,  however,  was  laid  out  from  a 
master  templet,  and  the  circular  ends  might  have  been  set 
with  a  pointer  without  locating  a  central  point.  This  method 
could  also  be  employed  in  case  the  work  shifted;   or,  assum- 


ing that   part  of  the  hole   had   been   trued,   a   test   indicator 
could  be  used  instead. — Editob.] 

LOCK-NUTS  USED  IN  ENGINEERING  PRACTICE. 

The  engraving  shows  two  forms  of  nut-locks.  I  use  the 
term  advisedly,  for  most  of  the  devices  illustrated  in  the 
September  Data  Sheet  are  means  for  locking  nuts  rather  than 
lock-nuts  proper.  The  nut  shown  in  Fig.  1  is  made  from  a 
coil  of  square  steel  bar;  it  is  shaped  by  punching  and  finished 
by  milling.     The  hole  is  tapped  a  little  below  nominal  size. 
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Fig.  1.     Hellcold  Lock-nut.  Fig.  2.    Spring  Washer. 

Screwing  the  nut  on  a  bolt  expands  the  coil  which  grips  the 
bolt  tightly.  These  nuts  are  employed,  in  many  cases,  for 
engine  connecting-rod  bolts.  It  properly  fitted,  they  never 
work  loose. 

The  spring  washer  shown,  is  used  on  rough,  cheap  work, 
as,  for  instance,  on  the  ends  of  bench  vise  screws,  with  an 
ordinary  nut,  to  retain  the  screw  in  position  and  to  auto- 
matically take  up  wear  on  the  front  collar  of  the  screw. 

NUTLOCKS. 


BLISS  POWER-PRESS  CLUTCH. 

In  the  November  issue  of  Machinebt,  engineering  edition, 
we  find  an  article  entitled  "Clutches  for  Power  Presses,"  by 
Mr.  Frank  Mossberg  (being  an  abstract  of  his  discussion  of 
the  American  Society  of  Mechanical  Engineers'  paper  by  Mr. 
Henry  Souther,  on  clutches).  In  this  article  is  illustrated 
the  Bliss  clutch.  Fig.  4,  and  we  wish  to  call  attention  to  the 
fact  that  the  illustration  does  not  properly  show  the  Bliss 
clutch,  being  wrong  in   several  details.     The   accompanying 
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Bliss  Power-press  Clutch. 

illustration  correctly  shows  the  Bliss  clutch,  and  by  comparl-' 
son  with  Fig.  4  in  the  article  referred  to,  several  differences 
will  be  noted.    A  few  of  these  are  as  follows: 

The  wheels  are  all  fitted  with  bronze  bushings.  The  con- 
struction of  the  end  collar  is  not  correctly  shown  in  the 
previous  illustration,  the  wheels  in  all  regular  fly-wheel 
presses  being  fitted  with  two  locking  points  and  not  three; 
three  locking  points  are  used  only  when  the  press  is  geared. 
The  end  collar  is  fitted  with  a  set-screw  by  which  the  clutch 
can  be  locked,  in  which  position  it  is  impossible  to  trip  the 
press.  This  has  been  found  of  service  when  setting  dies  in 
the  press.  Instead  of  the  cap  bolt,  shown  in  the  illustration 
referred  to,  for  holding  the  end  collar  in  place,  there  is  a 
grease  cup  by  which  the  shaft  bearing  is  oiled. 

Brooklyn,  N.  Y.  Joseph  B.  McCann, 

E.  W.  Bliss  Co. 
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HOW  AND  WHY. 


A  DEPARTMENT   INTENDED    TO   CONTAIN    CORRECT    AN- 
SWERS TO  PRACTICAL,  QUESTIONS  OP 
GENERAL,  INTEREST. 

Olvo  all  detella  and  nnmo  and  addreaa.    The  latter  are  for  our  own  convantonca 
and  will  not  be  publlabed. 

TURNING  SOFT  RUBBER    SAWING  CAST  IRON 
UNDER  WATER. 

The  following  questions  are  Bubmitted  to  the  readers  for 
answers: 

L.  M. — What  is  the  best  method  of  turning  soft  rubber  in 
a.  lathe,  and  wliat  form  of  tools  are  required?  Is  a  lubricant 
necessary,  and  if  so,  what  is  best? 

H.  M.  Co. — We  have  been  doing  some  experimental  work 
rawing  cast  iron  under  water  with  a  regular  hacl<-saw.  The 
cast  iron  surface  seems  to  become  glazed  and  the  saw  blades 
refuse  to  attack  the  metal,  simply  sliding  upon  it  as  though 
it  were  a  hardened  surface.  Can  you  suggest  any  way  of 
avoiding  the  difficulty  when  it  is  necessary  to  saw  under 
water? 


MULTIPLE  THREAD  SPECIFICATIONS. 

F.  G.  and  T.  W. — An  order  came  to  our  shop  for  a  job  in 
which  the  instructions  for  a  square  thread  were  as  follows: 
"Double  square  thread,  two  per  inch."  We  cut  the  thread 
Vj  inch  pitch  and  1  inch  lead.  Our  customer  contends  that 
it  should  have  been  cut  i^>  inch  lead,  or  two  threads  per 
inch,  then  doubled.     Which  is  correct? 

A. — The  customer's  instructions  were  indefinite  and  could 
be  interpreted  either  way.  The  case  illustrates  the  confusion 
that  arises  from  the  Indiscriminate  use  of  the  terms  "lead" 
and  "pitch."  What  the  customer  evidently  desired  was  a 
double  square  thread,  %  inch  pitch  and  %  inch  lead,  and  if 
the  order  had  specified  this  the  mistake  could  not  have  been 
made.  In  all  specifications  for  multiple-thread  screws  it  is 
highly  essential  to  specify  both  lead  and  pitch  to  avoid  con- 
fusion and  mistake. 


OBTAINING  VOLUME  OF  PART  OF  A  SPHERICAL 

SEGMENT. 

F.  M.  S. — I  would  like  to  submit  the  following  problem  to 
the  readers  of  Machinery.  Given  the  volume  of  a  spherical 
segment,  to  determine  the  volume  of  the  portion  obtained  by 
placing   a    plane    through    the    segment    perpendicular    to    its 
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base,  as  indicated  in  the  accompanying  engraving.  Here  the 
volume  required  is  that  of  the  portion  shown  in  the  heavy 
lines;  the  values  known  are  r,  the  radius  of  the  sphere,  h, 
the  height  of  the  segment  ABC,  and  p,  the  distance  of  the  cut- 
ting plane  from  the  center  of  the  segment. 


CAUSE  OF  DIMINUTION  IN  VOLTAGE  FROM  A 
GENERATOR. 

J.  T. — We  have  a  direct-current  10-kilowatt,  125-volt,  80- 
ampere  Westinghouse  generator  running  at  1.350  R.P.M., 
which  we  used  occasionally  last  winter.  On  starting  up  the 
machine,  the  voltage  w'ould  keep  steady  at  120  volts  for  per- 
haps thirty  minutes,  then  it  would  gradually  fall  to  about  110 
In  the  course  of  thirty  minutes  more.  Then,  if  we  turned  the 
rheostat  to  bring  up  the  voltage.  It  would  gradually  fall  again 
the  same  as  before.  In  the  meantime  the  whole  machine 
would  warm  up  a  little,  but  the  longer  It  ran  the  weaker 
the  voltage  became.  If  the  machine  was  stopped  long  enough 
to  let  it  cool  off,  it  would  start  off  with  the  voltage  strong 
as  usual,  but  the  longer  it  ran  the  weaker  the  voltage  be- 
came. We  carry  about  75  lights,  and  have  tried  cutting 
out  the  lights  when  the  voltage  dropped,  but  it  would  not 
rise  to  normal  until  the  machine  had  been  stopped  for  some 
time.  We  know  that  the  trouble  was  not  caused  by  a  slipping 
belt  or  loss  of  speed.     What  is  the  cause? 

Answ^ered  by  Wm.  Baxter,  Jc- 

A. — The  action  of  your  generator  is  normal,  and  does  not 
Indicate  that  anything  is  out  of  order.  When  the  machine 
starts  up,  the  current  flowing  through  the  wire  heats  it,  and 


the  rise  In  temperature  Increases  the  resistance,  so  that  less 
current  passes  through  the  field  colls  and  as  a  result  the  mag- 
netic strength  Is  reduced,  and  this  causes  the  voltage  to  drop. 
When  you  turn  the  rheostat  to  cut  out  resistance,  the  curn-ut 
is  increased  and  the  voltage  rises.  The  proper  thing  to  do  to 
save  unnecessary  adjusting  is  to  set  the  rheostat,  at  the 
start,  so  as  to  develop  a  voltage  a  trlfie  higher  than  the  nor- 
mal; then  the  field  colls  will  heat  up  faster,  and  will  have 
to  heat  up  more  before  the  voltage  Is  reduced  to  a  point  where 
it  has  to  be  Increased  again.  If  after  the  machine  has  run  long 
enough  to  get  warmed  up  to  the  normal  running  temperature, 
the  voltage  cannot  be  raised  to  the  required  point  by  cutting 
out  all  the  rheostat,  it  Indicates  that  the  speed  Is  too  low,  and 
the  remedy  is  to  speed  up.  The  increase  In  velocity  should 
be  made  a  trifle  more  than  the  Increase  In  voltage  that  may 
be  desired;  thus  If  the  voltage  can  only  be  run  up  to  120,  and 
you  want  125.  increase  the  speed  five  or  six  per  cent. 


SPIRAL  GEAR  PROBLEMS. 
0.  K.— Kindly  work  out  and  illustrate  the  following  prob- 
lems: 1.  Find  the  essential  dimensions  for  a  pair  of  spiral 
gears,  velocity  ratio  3  to  1,  center  distance  between  shafts 
5%  inches,  angle  between  shafts  38  degrees.  2.  Find  the 
essential  dimensions  of  a  pair  of  spiral  gears,  velocity  ratio 
8  to  3,  center  distance  between  shafts  9  5/16  inches,  angle 
between  shafts  40  degrees.  3.  Find  the  essential  dimensions 
for  a  pair  of  spiral  gears,  velocity  ratio  5  to  2,  center  dis- 
tance between  shafts  4  1/16  inches,  angle  of  shafts  18  degrees. 
4.  Give  rules  for  calculating  the  change  gears  for  connecting 
the  dividing  head  and  lead-screw  of  the  milling  machine 
table,  when  cutting  leads  that  are  not  given  on  the  tables 
furnished  by  the  builders. 

A.—i.  All  three  of  the  spiral  gearing  problems  you  have 
given  us  can  be  solved  by  a  simple  modification  of  the  plan 
described  in  the  May,  1906,  issue  of  Machinebt,  in  an  article 
entitled  "A  Method  of  Procedure  in  the  Design  of  Helical 
Gears."  This  article,  which  is  also  reprinted  in  Machiseby's 
reference  series  No.  20,  should  be  referred  to  in  connection 
with  this  description. 
The  following  reference  letters  -will  be  used: 

C=:  center  distance  between  the  axes  of  the  gears, 
Z)^^  pitch  diameter  of  the  pinion, 
Db  =  pitch  diameter  of  the  gear, 
A'a  =  number  of  teeth  in  pinion, 
;\'i,=  number  of  teeth  in-gear, 
P"  =  diametral  pitch  of  cutter, 
Oa  =  tooth  angle  of  pinion, 
Ob  =:  tooth  angle  of  gear, 
7  =  angle  between  the  axes  of  gear. 
First  obtain  a  preliminary  solution  by  the  diagram  shown 
in   Fig.   1.     Draw   lines  AG-  and  AG,,  making  an   angle  with 
each  other   7  equal  to  38  degrees,  the  angle  between  the  axes. 
Locate  the  ratio  line  AE  by  finding  any  point  such  as  0,  be- 
tween AG  and  A(?„  that  is  distant  from  each  of  them  in  the 
same  ratio  as  that  desired  for  the  gearing.    In  the  case  shown, 
it  is  6  inches  from  AG,  and  2  inches  from  AG,  which  is  in  the 
ratio  of  3  to  1  as  required.     Through  0,  draw  line  AE  which 
may  be  called  the  ratio  line.     Select  a  trial  number  of  teeth 
and  pitch  of  cutter  for  the  two  gears,  such,  for  instance,  as 
36  teeth  tor  the  gear  and  12  for  the  pinion,  and  with  5  diame- 
tral pitch  for  the  cutter.     The  diameter  of  a  spur  gear  of  the 
same  pitch  and  number  of  teeth  would  be  36  -^  5  =  7.2  inches. 
Find  the  point  0  on  AE,  which  is  7.2  inches  from  AG,.     This 
point  will  be  2.4  Inches  from  AG,  if  AE  is  drawn  correctly. 
Now  apply  a  scale  to  the  diagram,  with  the  edge  passing 
through  O  and  with  the  zero  mark  on  line  AG.  shifting  it  to 
different  positions  until  one  is  found  in  which   the  distance 
across  from  one  line  to  another   (DD,  in  the  figure)   is  equal 
to  twice  the  center  distance,  or  10.25  inches.    If  a  position  of 
the  rule  cannot  be  found  which  will  give  this  distance  between 
lines  AG  and  A6„  new-  assumptions  as  to  number   of  teeth 
and   diametral  pitch  of  the  gear  and   pinion  must  be   made. 
which  will  bring  point  0  in  a  location  where  line  DD,  may 
be  properly  laid  out.    DO,  being  drawn,  the  problem  is  solved 
graphically.     The   tooth   angle  of  the    gear   is   B,OD„   or    oi.. 
while  that  of  the  pinion  is  BOD.  or  O:..     OD,  will  be  the  pitch 
diameter  of  the  gear,  and  OD  the  pitch  diameter  of  the  pinion. 
To  obtain  the  dimensions  more  accurately  than  can  be  done 
by   the  graphical  process,  the  pitch  diameters  should  be  fig- 
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uretl  from  the  tooth  angles  we  have  just  found.  To  do  this, 
divide  tlip  dimensions  oli,  and  OB  for  gear  and  pinion,  by  the 
cosine  of  the  tootli  angles  found  for  them.  If  they  measure 
on  the  diagram,  lor  instance,  21  degrees  50  minutes  and  KJ 
degrees  Id  minutes  respectively  (note  that  the  sum  of  oi, 
and  o,    must  equal  >),  the  calculation  will  be  as  follows: 

7.2  -T-  0.92827  =  7.7563  =  /)  b 

2.4  -7-  0.96046  =  2.49SS  =  O. 


10.2551  =  2C 
The  value  we  thus  get,  10.2551  inches,  for  twice  the  center 
distance,  is  somewhat  larger  than  the  required   value.  10.250 
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inches.  We  have  now  to  assume  other  values  for  oi,  and  a,, 
until  we  find  those  which  give  pitch  diameters  whose  sum 
equals  twice  the  center  distance.  Assume,  for  instance,  that 
ot,^  21  degrees  43  minutes,  then  a^  =  38  degrees  —  21 
degrees  43  minutes  =  16  degrees  17  minutes.  We  now  have: 
.  7.2  -^  0.92902  =  7.7501  =  By, 
2.4 -^  0.95989  =;  2.5003  =  Z). 


10.2504  =  20 


This   value   for  twice   the   center   distance   is  so  near   that 
required   that  we  may  consider  the  problem  as  solved.     The 
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other  dimensious  lor  the  outside  diameter,  lead,  etc.,  may  be 
obtained  as  for  spiral  gears  at  right  angles,  and  as  described 
in  the  article  previously  referred  to. 

2. — The  diagram  for  solving  this  problem  is  shown  in  Fig.  2. 
The  axis  lines  AG,  and  AG  are  drawn  as  before  and  the  ratio 
line  AE  is  drawn  in  the  ratio  of  8  to  3,  or  16  to  6,  by  the 
same  method  as  just  desciibed.  A  point  0  is  found  having 
a  location  corresponding  to  64  teeth  and  5  pitch  for  the  gear, 
and  24  teeth  for  the  pinion.  This  gives  distance  OB,  =  12.8 
inches  and  OB  =  4.8  inches,  by  which  position  0  is  so  located 
that  a  line  DD,  can  be  drawn  through  if  at  a  convenient 
angle,  and  with  a  length  equal  to  twice  the  center  distance. 
or  18.625  inches.  We  measure  the  angles  for  a  preliminary 
graphical  solution  as  before,  and  then  by  trial  find  the  final 
solution  as  follows,  in  which  angle  Ob  is  IT  degrees  45  min- 
utes, and   o.  is  22  degrees  15  minutes: 

12.8  -^  0.95240  =  13.4397  =  Dt 
48^0.92554=    5.1862  =  2). 


This  gives  the  value  of  twice  the  center  distance  near  enough 
for  gears  of  this  size. 

3. — 'The  diagram  for  solving  this  problem  is  shown  in  Fig.  3. 
The  axis  lines  AG,  and  AG  are  drawn  as  before,  and  the  ratio 
line  AE  is  drawn  in  the  ratio  of  5  to  2,  by  the  same  method 
as  just  described.  A  point  O  is  found  having  a  location  cor- 
responding to  45  teeth  and  8  pitch  for  the  gear,  and  18  teeth 
for  the  pinion.  This  gives  distance  OB,  =:  5.625  inches,  and 
OB  :=  2.250  inches,  in  which  position  O  is  so  located  that  line 
DD,  can  be  drawn  through  it  at  a  c6nvenient  angle,  and  with 
a  length  equal  to  twice  the  center  distance,  or  8.125  inches. 
We  measure  the  angles  for  a  preliminary  mathematical  solu- 
tion as  before,  and  then  by  trial  find  the  final  solution  as 
follows,  in  which  angle  at  is  16  degrees  45  minutes  and  o. 
is  1  degree  15  minutes: 

5.625  ^  0.95757  =  5.8742  =  D^ 
2.250  H-  0.99976  =  2.2505  =  D, 


8.1247  =  20 
It  is  often  a  matter  of  great  difficulty,  when  the  center 
angle  y  is  as  small  as  in  this  case,  to  find  a  location  for  point 
0  such  that  standard  cutters  can  be  used,  and  that  line  DD, 
can  be  drawn  of  the  proper  length  through  0  without  bring- 
ing D  to  the  left  of  B.  or  D,  to  the  left  of  B,.  It  will  be 
noticed  in  this  case  that  to  make  the  center  distance  come 
right,  angle  a.  had  to  be  made  very  small,  so  that  the  pinion 
is  practically  a  spur  gear.  In  some  carrs,  to  get  the  proper 
ce:iter  distance,  it  may  be  necessary  to  so  draw  line  DD,  that 
one  of  the  tooth  angles  is  measured  on  the  left  side  of  BO 
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or  B,0.  Such  a  case,  for  instance,  is  shown  in  the  position 
of  d,0(}.  When  a  line  has  to  be  drawn  like  this,  the  tooth 
angles  a'a  and  a't  are  opposite  in  inclination,  instead  of  hav- 
ing them,  as  usual,  either  both  right  hand  or  both  left- 
hand.  In  Fig.  4  are  shown  gears  drawn  in  accordance  with 
the  location  of  line  DD,  of  Fig.  3,  while  Fig.  5  shows  a  pair 
drawn  in  accordance  with  •  dd,  of  the  same  diagram,  which 
will  illustrate*  the  state  of  affaire  met  with  in  cases  of  this 
kind.  This  e.xpedient  of  making  one  spiral  gear  right-hand 
and  one  left-hand  should  never  be  resorted  to  except  in  case 
of  extreme  necessity,  as  tl|e  construction  involves  a  very 
wasteful  amount  of  friction  from  the  sliding  of  the  teeth  on 
each  other  as  the  gears  revolve. 

4. — Your  request  for  information  relating  to  the  figuring  of 
leads  for  cutting  spirals  in  the  milling  machine  was  quite 
fully   answered    in   the     How   and   Why"    Department   of   the 
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Figs.  4  and  5. 


18.6259  =  2C 


June  issue  of  ilACiiixEiiT.  The  same  subject  is  also  discussed 
on  page  36  of  M.\chixert's  Reference  Series  No.  18.  You  will 
also  be  assisted  in  selecting  gearing  which  very  closely  fits 
the  required  ratios  by  studying  the  article  entitled  "How  to 
Obtain  Approximate  Fractions  by  the  Method  of  Continued 
Fractions,"  by  Mr.  Mitchell  Dawes  in  the  August,  ISmjS,  issue 
of  Machixery. 
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INSTRUCTION   OF  APPRENTICES   IN   THE  CIN- 
CINNATI MILLING  MACHINE  CO.'S  SHOPS. 

The  need  of  a  more  systematic  method  of  training  appren- 
tices than  that  in  vogue  during  the  last  decade,  has  been 
keenly  felt  by  all  manufacturers  of  machines,  because  of  tlie 
growing  lack  of  skilled  and  properly  trained  workmen.  A 
great  deal  has  been  written  about  industrial  education  and 
about  apprenticeship  schools,  but  most  of  what  has  been  said 
of  the  latter  has  been  applicable  to  very  large  shops  where  it 
was  possible  to  devote  a  special  department  to  the  instruc- 
tion and  training  of  apprentices.  The  medium  and  small- 
sized  shop  would  encounter  the  difliculty  of  heavy  expense, 
If  the  systems  followed  in  very  large  establishments  were 
Inaugurated.  For  this  reason,  any  method  which  will  success- 
fully solve  the  problem  of  apprenticeship  instruction  in  a 
medium-sized  shop,  will  undoubtedly  he  of  interest  to  all  who 


:mu1  divided  into  two  sections  of  twenty  each.  Kach  of  these 
Beclions  receives  Instruction  Tuesday  and  Thursday  mornings, 
i-espectively,  from  ten  to  twelve  A.  M.  The  boys  are  paid 
llieir  regular  contract  wage  during  the  school  hours.  A  large 
room  In  the  main  office  building  is  utilized  as  a  school-room, 
and  is  equipped  in  a  manner  as  shown  in  the  accompanying 
half-tone  Fig.  1. 

The  phase  of  this  particular  system  of  Instruction  which  la 
of  the  most  interest,  is  the  manner  In  which  the  knowledge 
is  iniparted  to  the  boys.  It  would  seem  at  first  that  two 
hours  a  week  Is  entirely  too  short  a  time  to  obtain  adequate 
results,  particularly  when  twenty  boys  are  to  be  instructed. 
This  difliculty  made  it  Imporlant  for  the  Instructor  to  devise 
some  method  by  means  of  which  all  the  boys  could  be  kept 
employed,  working  on  Individual  problemB,  leaving  the  In- 
structor free  to  devote  himself  to  each  of  them  in  turn; 
the  difficulty  was  overcome  by  designing  so-called  "jig  sheets," 


have  given  this  subject  attention,  and  the  following  outline 
of  the  system  in  use  in  the  works  of  the  Cincinnati  Milling 
Machine  Co.,  Cincinnati,  O.,  may  prove  suggestive  to  those 
who  are  contemplating  the  inauguration  of  some  instruction 
for  apprentices  in  their  own  plant. 

The  apprenticeship  school  of  the  Cincinnati  Milling  Ma- 
chine Co.  was  organized  in  May,  1907,  and  has  thus  been 
established  long  enough  to  make  it  possible  to  form  an  opin- 
ion about  the  results  obtained.  The  apprentices  work  the 
larger  part  of  the  time  in  the  shop  under  the  supervision  of 
the  regular  department  foremen,  but  receive  instruction 
along  more  theoretical  lines,  having  practical  application. 
for  two  hours  once  a  week.     Forty  apprentices  are  enrolled 

*  For  additional  information  on  this  suhject  see  the  following 
articles  previousl.v  published  in  Machi.N'ERY  :  Evening  School  ot 
Trades — Rindse  Manual  Training  School.  Cambridge,  Mass.,  .Iiilv, 
190S  ;  Can  a  Boy  Learn  a  Trade  in  a  School?  April  1908;  Promoting 
Industrial  Education.  May.  1907:  Vital  Needs  of  Industrial  Schools  for 
Industrial  Workers.  .January,  1907 :  .\  Step  Toward  Tncreased  Facili- 
ties for  Industrial  Education.  December,  1906 ;  An  K.xperlment  in 
Industrial  Training.  September,  1906. 


of  which  two  are  shown  in  Figs.  2  and  3.  As  will  be  seen 
from  the  illustrations,  these  sheets  cover  practical  subjects, 
and  are  made  up  in  such  a  form  as  to  outline  for  the  boy 
where  to  place  the  answer  which  he  is  required  to  obtain, 
and.  in  a  general  way,  the  manner  in  which  it  is  to  be  arrived 
at.  The  name  "jig  sheet"  has  been  adopted  for  the  reason  that 
the  original  instruction  sheet  contains  simply  the  statement 
of  the  problem  and  spaces  to  be  filled  in  by  the  student. 
The  "jig,"  with  its  explanatory  drawings,  is  drawn  on  heavy 
bristol  beard  and  is  intended  to  serve  as  a  guide  from  which 
the  boy  is  to  work — hence  the  name.  The  boy  places  a  thin 
bond  paper  sheet  over  this  jig  and  traces  all  the  lines  and 
the  illustration  on  the  jig,  on  this  bond  paper,  the  paper 
meanwhile  being  attached  to  the  bristol  board  by  means 
of  paper  clips.  The  size  of  the  bristol  board  is  11  by  8W. 
inches,  so  as  to  permit  using  regular  typewriter  letter-size 
paper  for  the  tracing.  When  the  boy  has  traced  the  jig  onto 
the    letter    paper,    he    carries    out    the    required    calculation?. 
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placing  the  results  or  the  whole  calculation  in  the  spaces 
provided.  The  method  employed  not  only  gives  the  boy  an 
opportunity  of  acquiring  the  habit  of  neatness  in  copying 
from  an  original  and  an  ability  to  copy  simple  drawings, 
but  it  also  provides  a  neat  and  permanent  record  of  liis 
work. 

Another  important  feature  of  this  method  of  instruction  is 
that  there  is  no  necessity  of  a  dellnite  outline  of  a  complete 
course  wliich  is  likely  to  fail  to  arouse  the  interest  of  the 
boy.  On  the  contrary,  each  boy  can  be  given  a  problem  to 
work  on  which  has  some  connection  with  his  regular  shop 
work,  and  his  interest  is  thereby  stimulated.  Individuality 
is  given  full  play,  and  the  boy  is  permitted  to  select  for  him- 
self out  of  a  list  of  jigs  the  one  that  interests  him,  after 
which  the  instructor  sits  down  beside  him  and  endeavors  to 
explain  the  principles  involved.  Should  the  problem  require 
more  knowledge  of  fundamental  mathematics  than  the  boy  as 
yet  possesses,  it  gives  a  good  opportunity  to  instruct  the  boy 
in  pure  mathematics  w'ithout  making  it  tiresome  or  wearying 
to  him,  the  boy  realizing  that  the  mathematics  he  is  being 
taught  are  absolutely  necessary  for  the  solution  of  the  prac- 
tical problem  which  he  has  selected  for  himself.     Thus,  for 


among  the  apprentices,  the  books  being  selected  by  the  in- 
structor. The  cooperation  of  the  public  library  has  been 
valuable  in  that  many  books  particularly  adapted  to  appren- 
tice education  have  been  purchased  by  the  public  library  since 
the  inauguration  of  this  apprenticeship  school. 

The  president  of  the  Cincinnati  Milling  .Maihine  Co.,  Mr. 
Kred  Geier,  takes  a  personal  intj'rcst  in  the  apprenticeship 
scliool,  receiving  reports  and  information  comerning  each 
individual  at  regular  intervals,  and  this  has  had  the  effect 
of  making  the  boy  feel  that  if  he  is  successful  and  makes 
progress,  his  employer  will  know  about  it  and  take  a  direct 
interest  in  him.  This  feature  is  very  valuable  and  of  great 
importance  in  creating  ambition  and  a  desire  for  progress. 

If  the  apprenticeship  school  is  conceived  w-ith  the  object 
in  view  of  not  only  realizing  the  possibility  of  education  but 
with  the  wider  view  of  creating  mechanics  who  realize  the 
full  extent  of  their  duties  as  well  as  their  rights,  then  the 
inauguration  of  such  a  system  of  teaching  apprentices  as  out- 
lined above  will  create  a  different  spirit  among  the  boys.  In- 
stead of  being  antagonistic  toward  the  firm,  as  many  were 
when  they  started  the  course,  they  have  come  to  realize  that 
the  fundaniental  principle  of  business  is  cooperation  and  that 
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Designed  by  J.  Ho\fard  Rensha\7,  Instructor. 


instance,  it  was  found  that  a  boy  who  took  but  little  interest 
in  exercises  in  the  division  of  decimals,  worked  contentedly 
for  one  full  month  carrying  out  divisions  to  six  decimal 
places,  calculating  the  angle  of  tapers,  when  the  length  and 
the  diameter  were  given,  and  the  tangent  for  the  angle  re- 
quired. 

The  boys  are  given  full  liberty  to  ask  aiiy  questions  and 
also  to  propose  any  problems  occurring  in  their  regular  work 
which  they  desire  to  have  solved,  and  the  instructor  makes 
"jigs"  for  these  problems  in  the  order  in  which  they  are  pro- 
posed, referring  back  to  former  exercises  when  required.  It 
will  be  seen  that  in  this  manner  mathematics,  mechanics, 
strength  of  materials,  machine  design,  drawing,  etc.,  may  be 
taught  simultaneously  with  their  practical  application,  the  boy 
acquiring  a  working  knowledge  of  these  subjects  in  a  way 
which  makes  it  possible  to  arouse  and  continually  hold  his 
interest.  Mr.  .1.  Howard  Renshaw,  who  is  the  instructor  of 
the  apprentices'  classes  referred  to,  states  that  the  system 
works  out  very  successfully  in  practice. 

In  order  to  supplement  the  instruction  and  keep  the  interest 
of  the  boys,  a  branch  library  was  secured  from  the  public 
library  of  the  city,  numbering  sixty  volumes  which  circulate 


ultimately  their  progress  and  the  success  of  the  firm  are 
closely  connected.  To  prove  a  complete  success,  every  appren- 
ticeship school  must  connect  the  pure  utilitarian  studies  with 
an  understanding  on  the  part  of  the  students  of  the  ethical 
side  of  their  relation  to  their  fellow-workers  in  the  industry, 
whether  the  latter  be  high  or  low  on  the  industrial  ladder  of 
success. 

[A  comprehensive  selection  of  the  "jig  sheets."  referred  to 
above,  will  be  compiled  by  Mr.  Renshaw  with  full  instruc- 
tions, and  published  by  M.\chinkry.  We  believe  this  system 
fills  a  gap  that  has  existed  in  industrial  educational  litera- 
ture, and  that  it  will  be  an  important  forward  step  in  the 
instruction  of  apprentices  and  shop  men  generally  who  desire 
to  better  their  condition.  Full  announcements  of  the  plan 
will  be  given  in  succeeding  issues. — Editor.] 


Wireless  telegraphic  communication  with  balloons  has  suc- 
cessfully been  maintained  at  Brussels  where  an  air  navigator 
exchanged  signals  with  a  station  erected  on  a  tower  in  the 
city.  Signals  sent  from  the  French  military  station  on  the 
Eiffel  Tower  in  Paris  were  also  intercepted. 


NEW   MACHINERY  AND   TOOLS. 


A   MONTHLY   RECORD   OF   APPLIANCES   FOR   THE   MACHINE   SHOP. 


PEERLESS  AUTOMATIC  MULTIPLE-SPINDLE 
SCREW  MACHINE. 

A  very  interesting  multiple-spindle  screw  marliine  (or  auto- 
matic latlie,  as  the  builders  call  It)  has  been  placed  on  the 
market  by  the  Peerless  Automatic  Machine  Co.  of  Cleveland, 
Ohio.  It  follows  the  usual  construction  of  such  machines  in 
being  provided  with  a  revolving  spindle  head,  which  indexes 
and  rotates  the  several  bars  of  stock,  and  in  having  a  multiple 
tool  slide  and  cross-slides  which  present  cutting  tools  to  the 
bars  of  stock  in  succession  as  they  are  indexed.     Aside  from 


¥lg.  1.    The  Peerless  Automatic  Multiple-spindle  Screw  Machine. 

this  general  plan,  the  machine  incorporates  a  number  of  new 
and  ingenious  features  in  its  mecliaiiisni,  and  is  worthy  of 
detailed  study. 

The  Controlling  Mechanism  of  the  Machine. 

Fig.  1  shows  the  front  view  of  the  machine,  and  Fig.  2  the 
rear  view.  The  motions  of  the  machine  are  all  controlled  by 
cams  on  a  cam-shaft  driven  by  the  high-speed  driving  pulley 
shown  near  the  base  of  the  machine  at  the  left  of  Fig.  2.  This 
pulley  may  either  be  clutched  directly  to  the  worm  driving 
the  tool  slide  cam-shaft,  or  it  may  be  connected  with  the 
W'Orm  through  reducing  gearing  and  change  gears,  mounted  on 
the  outside  of  the  casing  containing  the  change  mechanism, 
as  shown  in  Fig.  2.  The  change  gears  provide  for  ten  rates 
of  feed,  varying  from  0.004  to  0.026  inch  of  advance  per  revo- 
lution. This  change  of  speed  gives  the  cam-shafts,  and  there- 
fore the  operating  mechanism  of  the  machine,  either  a  slow 
movement  for  feeding,  or  a  rapid  one  for  such  operations  as 
indexing  and  locking  the  spindle  head,  operating  the  collets 
and  feeding  the  stock,  withdrawing  the  tools  from  the  work, 
bringing  them  up  to  a  cutting  position,  etc.  The  change  from 
fast  to  slow  cam-shaft  movement  is  effected  by  dogs  adjust- 
able to  any  position  around  the  periphery  of  the  plate  mounted 
on  the  cam-shaft  at  the  extreme  right  of  Fig.  1,  and  the 
extreme  left  of  Fig.  2. 

Taking  the  parts  on  the  cam-shaft  in  their  order  as  seen 
at  the  right  in  Fig.  1.  the  disk  just  at  the  left  of  the  speed- 
changing  dogs  carries  cams  controlling  the  threading  mech- 
anism, which  will  be  described  later.  The  worm-wheel  on  the 
shaft  just  inside  the  frame,  drives  the  cam-shaft  from  the 
variable  speed  device  previously  described.  The  large  cam 
in  the  base  of  the  machine  operates  the  tool  slide  for  feed: 
ing  the  tools  to  the  work.  TTie  spur  gear  at  the  left  of  the 
tool  slide  cam  meshes  with  the  one  seen  at  the  left  of  the 
rear  cam-shaft  in  Fig.  2,  thus  driving  the  two  sets  of  cams 
in  unison.  The  plate  seen  under  the  rear  cross-slide  in  Fig.  2 
carries   cams   for   operating   the   front   and    rear    cross-slides. 


These  cams  operate  through  swinging  sectors  with  teeth  cut 
in  their  periphery,  meshing  with  racks  on  the  cross-slide. 
The  next  cam  to  the  right  operates  the  locking  pin  for  locat- 
ing the  spindle  head,  which  is  indexed  by  the  large  sprocket 
wheel  and  chain  shown.  The  cam  at  the  extreme  right  opens 
and  closes  the  collets  and  feeds  the  stock.  As  In  all  macliineB 
of  this  type,  it  will  be  seen  that  one  revolution  of  the  cams 
produces  a  flnished  piece  of  work,  the  rear  croBS-slide  cut- 
ting off  a  finished  piece  for  every  Indexing  of  the  spindle 
head. 

The  Design  of  the  Spindle  Head. 

Coming  to  a  description  of  the  details  of  the  machine,  one 
of  the  points  of  interest  is  the  method  of  indexing  and  locking 
the  spindle  head.  This  is  effected  by  the  mechanism  seen  in 
Figs.  1  and  2,  but  is  more  clearly  shown  in  the  line  draw- 
ing. Fig.  ?j.  The  sprocket-wheel  A,  as  previously  described, 
is  directly  connected  by  a  chain  with  a  sprocket-wheel  fast 
to  the  spindle  head  B.  Sprocket-wheel  A  is  normally  loose 
in  its  seat  on  cam  C  In  a  slot  cut  in  the  latter  is  pivoted 
dog  D.  One  end  of  this  dog  is  adapted  to  engage  a  recess 
inside  the  hub  of  sprocket-wheel  A,  while  the  outer  or  pro- 
jecting end  is  in  position  to  be  operated  on  by  stationary 
cam  E.  Normally,  dog  D  is  out  of  engagement  with  sprocket- 
w^heel  A.  but  for  a  fifth  of  a  revolution  (there  are  five  spin- 
dles in  the  head,  which  therefore  has  to  be  indexed  a  fifth 
of  a  revolution  at  a  time)  the  cam  throws  the  dog  into  engage- 
ment with  the  sprocket-wheel,  thus  revolving  the  latter  and 
the  spindle  head  to  a  new  position.  Cam  E  disconnects  the 
dog  when  this  new  position  has  been  reached. 

The  turret  is  locked  in  position  by  a  decidedly  novel  arrange- 
ment of  locking  bolt  and   bushing.     The  bolt  itself,   G.  is  cf 


Fig.  2.    Rear  View,  showing  the  Cam-shaft  Drive,  and  the 
Operating  Mechanism. 

the  usual  construction.  It  is  forctd  into  its  seat  by  the  spring 
shown,  and  is  raised  by  cam  F.  operating  lever  H.  The  cam 
allows  it  to  drop  into  place  as  soon  as  the  indexing  is  com- 
pleted. Bolt  G  is  seated  in  a  bushing  J  in  the  main  casting 
of  the  machine,  and  its  conical  point  engages  plugs  K.  equi- 
distantly  spaced  about  the  periphery  of  the  spindle  head. 
Bushing  J  and  plug  E  are  milled  as  shown  in  the  small  detail 
in  Fig.  3.  so  that  the  tapered  seat  for  the  end  of  bolt  G  is 
formed  half  in  one  of  them  and  half  in  the  other.  By  means 
of  this  arrangement  the  accurate  positioning  of  the  spindle 
head  does  not  depend  on  the  closeness  of  fit  of  the  cylindrical 
part  of  the  locking  bolt  in  bushing  ./.  The  seating  of  the  bolt 
half  in  K  and  half  in  ./  insures  a  close  fit  at  all  times,  even 
though  the  fit  between  G  and  J  should  wear.  This  combina- 
tion of  indexing  and  locking  mechanisms  is  said  to  give  a 
very  easy  and  smooth  engaging  and  disengaging  action.  This 
is  due  in  part  to  the  easy  and  smooth  actjon  of  dog  D  in  lock- 
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ing  the  spiockol  to  the  i-am  dnini.  and  is  accomplished  by 
the  shape  of  engaging  surface  used,  and  by  the  shape  given 
to  the  acting  surface  of  cam  E. 

The  collet-operating  and  stock-feeding  mechanisms  are  of 
the  standard  construction,  with  the  exception  of  the  provision 
made  for  changing  the  length  of  feed  of  the  stock.  The  ad- 
justment for  this  is  shown  at  the  front  of  the  machine.  Fig.  1, 
at  the  left.  It  consists  of  a  cam  lever,  connected  to  the 
Btock-feeding  lever  by  a  slotted  link,  provided  with  an  adjust- 
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Fig.  3.    The  Method  of  ladexlng  and  Locking  the  Spindle  Head. 


ment  for  increasing  or  decreasing  the  amount  of  lost  motion 
thus  allowed.  When  the  lost  motion  is  entirely  taken  up, 
the  feed  is  at  its  maximum.  The  feeding  of  each  bar  of  stock 
is  effected  when  it  reaches  its  lowest  position.  In  this  posi- 
tion the  spindle  is  opposite  the  adjustable  stop  shown  in  the 
base  of  the  tool  slide  in  Fig.  1.  The  feeding  is  thus  done 
accurately  to  length,  and  the  feed  cam  needs  never  to  be 
removed  or  adjusted.  Since  the  stock  feeding  is  done  while 
the  cutting  tools  are  in  operation,  the  lost  motion  device  just 
described  entails  no  loss  of  time. 

Ample  provision  has  been  made  for  oiling  the  spindle 
heads.  The  four  oil  cups  shown  in  the  various  indexing  posi- 
tions of  the  head  drop  the  oil  into  the  spindle  bearings.  The 
oil  flows  from  these  bearings  into  oil  ducts  seen  at  L  in  Fig.  3, 
where  it  has  no  other  escape  than  back  through  the  bearings 


gears  shown,  with  the  driving  shaft  of  the  machine,  which  is 
in  turn  positively  geared  to  the  spindles.  The  ratio  of  the 
two  Bets  of  gearing  is  such  that  one  of  them  drives  a  tap  or 
die  at  a  slightly  slower  rate  of  speed  than  the  work,  but  in 
the  same  direction,  w-hlle  the  other  drives  the  tap  or  die 
slightly  faster  than  the  work,  and  in  the  same  direction.  In 
the  first  case,  the  tap  or  die  is  threaded  onto  the  work,  and 
when  the  clutch  connection  is  operated  to  connect  the  other 
set  of  gears,  the  higher  speed  releases  or  backs  off  the  thread- 
ing tool.  With  this  arrangement  it  is  possible  to 
cut  threads  at  about  one-third  the  perlphera) 
speed  used  for  the  other  cutting  tools,  and  it 
obviates  as  well  the  necessity  for  stopping  and 
starting  any  of  the  revolving  parts. 

Facilities  are  provided  for  using  two  threading 
spindles,  though  but  one  is  shown  in  the  photo- 
graphs.    The  second  or  auxiliary  threading  spin- 
dle  is  placed   directly   above  the   one   shown  and 
operates   in   the  same  manner,  so  that   two   dies, 
two  taps,  or  a  tap  and   die  may  be   used.     Both 
threading  spindles  can  be  independently  adjusted 
and  timed  to  cut  any  length  of  thread  within  the 
capacity   of   the    machine.      They   are    withdrawn 
from   the   work   without   reference   to    the   move- 
ment of  the  tool  slides.    This  threading  mechan- 
ism   is    controlled,    as    previously    mentioned,    by 
cams  on   the   disk  at  the   outer  end   of  the  cam- 
shaft, just  below  the  driving  pulley. 
Tools  and  Tool-holders. 
Fig.  5  shows  a  close  view  of  the  machine,  with 
the   tool-holders   set   in   position.     A  set  of  tools 
is    shown    in     Fig.    4.     As    may    be     seen,     the 
form    of   tool   slide   used   does   away   with   the   necessity   for 
holding    the    tools    by    shanks,    as    in    the    common    form    of 
turret.     The  long  clamping  surface  provided  at  each  station 
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Fig.  4.    A  Set  of  Tools. 

again.  Oil  may  be  independently  introduced  into  these  spaces, 
as  well.  The  five  main  spindles  are  of  crucible  steel  run- 
ning in  phosphor  bronze  bearings,  the  front  bearing  being  of 
the  taper  construction  with  means  of  compensation  for  wear. 

The  Threading'  Mechanism. 
Tbe  threading  mechanism    is   best  seen   in   the   rear  view. 
Fig.  2.     The  tap  or  die  is  secured  to  a  revolving  spindle  car- 
ried by  a  tool-holder  mounted  on  the  tool  slide.     This  revolv- 
ing spindle  may  be  connected,  by  either  of  the  two  pairs  of 


rig.  5.    Detail  View  of  the  Tool  Slides. 

makes  it  possible  to  secure  one  or  more  tools  on  each 
tool-carrying  face,  and  these  may  be  adjusted  backward 
or  forward  to  suit  requirements.  In  Fig.  5  it  will  be 
seen  that  the  cross-slides  are  provided  with  an  adjusting 
screw  for  setting  the  depth  of  cut  independently  of  the  height 
of  the  cams  on  the  cam  disk  at  the  rear  of  the  machine;  a 
positive  stop  is  also  provided  so  that  in  forming  down  to  a 
finished  diameter,  the  tool  slide  is  tightly  held  between  the 
point  of  the  cam  and  the  stop,  insuring  accurate  work.  The 
two  cross-slides  are  independent  of  each  other  in  their  move- 
ments. 

Of  the  tools  shown  in  Fig.  4,  4  is  a  circular  forming  tool- 
holder  for  the  cross-slide,  and  B  is  a  straight  forming  tool- 
holder,  also  for  the  cross-slide.  C  is  a  roughing  box  tool;  D 
is  a  finishing  box  tool  provided  with  back  rests  and  two 
blade  holders  (more  may  be  used  if  desired),  and  £7  is  a 
simple  holder  for  such  tools  as  drills,  reamers,  etc. 
General  Features. 

As  to  the  general  features  of  the  machine,  it  may  be  men- 
tioned  that    the   construction    of   the    frame    insures    rigidity 
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and  (luiability,  as  tlie  spindle  head  bearing  and  the  bed  are 
cast  in  one  piece.  This  bed  is  mounted  on  an  oil  pan  base 
of  large  capacity,  with  a  three  point  bearing,  so  that  the  ma- 
chine is  not  thrown  out  of  alignment  no  matter  what  the 
condition  of  the  shop  floor.  A  large  oil  reservoir  is  cast  in 
the  pedestal  leg.  into  which  the  lubricant  is  strained,  free 
from  chips,  and  from  which  it  is  pumped  back  to  the  cutting 
tools.  It  will  be  noted  that  all  the  mechanism  is  accessible, 
the  frame  having  been  specially  designed  with  this  end  In 
view.  All  the  adjustments  are  made  from  the  front. 
The  Inherent  simplicity  of  the  multiple-spindle  machine  Is 
also  plainly  evident,  and  this  simplicity  has  been  preserved 
in  the  design.  The  machine  illustrated  has  a  capacity  for 
work  up  to  1  inch  diameter  by  5  inches  long.  Machines  of 
less  or  greater  capacity  can  be  furnished. 


F.  E.   WELLS  &  SON  CO,   TAPPING  AND 
THREADING  MACHINE. 

Pig.  1  shows  a  tapping  and  threading  machine  having  a 
capacity  for  threaded  diameters  up  to  %  inch,  made  by  F.  E. 
Wells  &  Son  Co.,  Greenfield,  Mass.  This  machine  resembles 
the  common  type  of  light  tapping  machine  in  being  provided 
with  a  friction  forward  and  reverse  drives,  which  may  be 
engaged  "as  desired  by  pressing  in  or  drawing  back  on  the 
work.  It  differs  from  the  conventional  type  of  machine,  on 
the  other  hand.  In  being  driven  by  a  cone-pulley,  allowing 
variations  of  speed  to  suit  different  sizes  of  taps;    in  obtain- 


Fig.  1. 


A  Combined  Tapping:  and  Threading  Macl^ine  for 
Diameters  up  to  5-8  Inch. 


Ing  the  reverse  by  means  of  back-gearing  contained  within 
the  cone-pulley;  and  in  the  improved  facilities  provided  for 
holding  and  feeding  the  work.  The  machine  is  also  provided 
with  an  oil  pump  and  parr. 

The  three-step  cone-pulley  carries  an  internal  gear  within 
its  large  diameter,  which,  through  an  intermediate  rawhide 
pinion  on  a  stationary  stud,  is  connected  with  a  smaller  gear 
revolving  freely  on  a  spindle.  A  friction  clutch  arrangement, 
operated  by  shifting  the  spindle  bodily,  engages  the  spindle 
with  the  cone  gear  for  the  forward  motion,  or  with  this  loose 
gear  for  the  backward  motion.  The  ratio  of  the  gearing  is  such 
that  the  reverse  is  at  a  much  higher  rate  than  the  forward 
movement.  The  shifting  of  the  spindle  for  reversing  may  be 
effected  by  operating  the  lever  shown  at  the  front  of  the  head- 
stock,  or  by  simply  drawing  back  on  the  work,  or  stopping  its 
further  progress  when  its  proper  length  or  depth  has  been  cut. 
A  positive  adjustable  stop  has  also  been  provided  for  the  work- 
slide,  which  throws  the  lever  over  and  reverses  the  spindle  at 
any  length. 

The  work-slide  is,  as  may  be  seen  in  Fig.  4,  provided  with 
two  jaws  operated  by  a  right-  and  left-hand  screw,  thus  mak- 
ing provision  for  centering  the  work.     It  will  be  noted  that 


the  bearing  of  the  screw  at  the  right  of  Fig.  4  is  seated  in  a 
bracket,  which  Is  Itself  adjustable  along  the  jaw  guides.  Iljr 
shifting  the  position  of  this  bracket  the  work  may  be  held  in 
any  desired  pccentric  position,  or  the  jawB  may  be  brought 
up  to  the  center  again.     The  work-Bllde  is  provided  with  a 


Fig.  2.    Tapping  a  Casting  held  by  the  Hand. 

hand-lever  as  shown,  for  pressing  the  work  against  the  tap 
in  starting.  This  is  only  necessary  for  large  tapping,  up 
to  nearly  the  capacity  of  the  machine.  For  lighter  work,  the 
slide  is  pushed  back  and  forth  by  hand  directly. 

Pigs.  2,  3  and  4  show  various  operations  for  which  the  ma- 
chine  is   adapted.     In   Fig.   2   a   comparatively   large   casting 


Fig.  3.    Tapping  a  Finished  Nut  held  in  Special  Soft  Jaxps. 

is  being  tapped.  The  part  of  the  casting  operated  on  is  backed 
up  against  the  face  of  the  vise  jaws,  and  the  whole  slide  is 
pushed  by  hand  against  the  tap.  When  the  proper  depth  has 
been  reached,  the  adjustable  automatic  throw-out  reverses 
the  spindle  and  the  tap  is  backed  out.  Smaller  pieces  are 
held  by  the  fingers  against  the  front  end  of  the  jaws,  which 
are  machined  for  the  purpose.  When  operated  in  this  w^ay, 
the  machine  is  as  rapid  on  small  work  as  the  lighter  machines 
commonly  used  for  the  purpose. 
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Fig.  3  shows  how  special  soft  jaws  may  be  used  in  the 
vise  to  suit  speiial  worl;.  The  piece  in  this  case  is  a  nut, 
smooth  finished  rn  the  outside  diameter.  The  jaws  are  ma- 
chined to  exactl.v  lit  the  worlt  and  hold  it  without  marriiis. 
There  is  nicvenient  enouKli  in  the  worlislide  so  that  a  long 
shanlc  taper  lap  can  be  used  for  threading  nuts  if  desired. 
In  which  case  they  may  be  strung  on  the  shank  of  the  tap. 
from  which  they  are  removed  without  taking  time  to  reverse 
the  spindle,  l-'ig.  •*  shows  how  themachine  may  be  used  for 
external  threading  as  well  na  for  tapping.  Arranged  as  shown, 
it  makes  a  convenient  and  serviceable  bolt  threading  machine. 


Fig.  4.    Using  the  Machine  as  a  Bolt  Threader. 

The  oil  pump  is  of  the  plunger  type,  driven  directly  from 
the  rear  end  of  the  spindle.  It  feeds  into  the  small  tank 
shown  at  the  rear  of  the  machine,  which  gives  a  quiet,  even 
flow  of  oil  that  does  not  spatter  and  is  easily  regulated.  This 
supply  tank  is.  of  course,  provided  with  an  overflow  back  to 
the  oil  tank. 

The  capacity  of  the  machine  provides  for  tapping  or  thread- 
ing up  to  %  inch  in  diameter.  As  furnished  by  the  builders, 
the  machine  is  provided  with  a  hardened  steel  vise  for  hold- 
ing round  or  square  stock,  and  a  special  positive  drive  tap 
chuck.  This  drives  the  tap  by  the  squared  part,  and  at  the 
same  time  centers  it  by  the  shank. 


AJAX  HIGH-SPEED  STOP-MOTION  BULLDOZER. 

An  improved  form  of  bulldozer,  which  is  provided  with  a 
one-revolution  clutch  mechanism  similar  to  that  used  on 
power  presses,  has  been  designed  by  the  Ajax  Mfg.  Co.  of 
Cleveland,  Ohio.   The  use  of  a  one-revolution  clutch  permits  a 


cross-head  is  long,  with  ample  bearing  surfaces,  and  gibbed 
to  take  up  wear  in  all  directions  while  still  keeping  the  cross- 
head  in  alignment.  The  gears  are  machine  cut,  and  all  the 
wearing  parts  and  bearings  are  lined  or  bushed   with  bronze. 

The  machine  is  designed  especially  for  bending  work  cold, 
and  on  stock  wlii<h  is  of  such  materiaj  as  to  stand  a  cold  bend 
a  great  saving  of  fuel  is  accomplished.  The  No.  3  machine  will 
easily  bend,  cold,  a  %  x  3-inch  arch  bar,  with  a  pocket  S  inches, 
deep,  forming  the  four  corners  at  a  single  operation.  While 
it  is  primarily  a  bending  machine,  it  can  be  arranged  with 
dies  to  be  used  as  a  press  or  shear  as  well. 

The  No.  1,  or  smallest  machine,  has  a  cross-head  travel  of 
5  to  8  inches  ('>  inches,  standard);  the  face  of  the  cross- 
head  is  16  X  -1  inches,  and  the  machine  weighs  approximately 
2,200  pounds.  In  the  largest,  or  No.  6  machine,  the  corre- 
sponding figures  are:  .5  to  14  inches  (10  inches,  standard),' 
60  X  10  inches,  and  24,000  pounds. 


NO. -2  DALIN  HAND  MILLING  MACHINE. 

In  the  department  of  ".Xew  Machinery  and  Tools"  of  the- 
September,  1907,  issue  of  Machinery,  we  described  the  No.  1 
hand  milling  machine  built  by  Dalin  Bros,  of  Rocktord,  111.  A 
No.  2  machine  of  the  same  type  has  recently  been  designed 
by  this  firm.  As  may  be  seen  in  the  engraving  below,  it  differs 
from  the  older  type  in  being  provided  with  an  over-hanging 
arm,  and  in  having  a  larger  base.  It  is  also  fitted  with  a  small 
dividing  head  which  materially  increases  its  usefulness. 

As  in  the  older  machine,  stops  are  provided  for  the  ver- 
tical movement  of  the  knee  on  the  column  and  for  the  trav- 
erse of  the  table  on  the  saddle.  Fine  pitch  screws  are  pro- 
vided for  the  close  adjustments  of  the  stops,  and  the  abutting 
surfaces  are  so  placed  that  they  will  be  free  from  chips.  The 
spindle  is  regularly  fitted  with  a  draw-in  sl?eve  and  a  i/4-inch 
collet  or  chuck  for  straight  shank  arbors. 


BARNES  NO.  3  HORIZONTAL  RADIAL  DRILL. 

W.  F.  &  John  Barnes  Co.,  231  Ruby  St.,  Rockford,  111.,  makes 
the  horizontal  radial  drill  shown  herewith.  Tliis  is  similar 
in  some  respects  to  the  builder's  No.  1  machine  of  the  same 
type,  though  it  is  of  larger  capacity,  and  has  been  provided 
with  a  number  of  new  features  which  add  to  its  usefulness 
and  to  the  facility  with  which  it  can  be  operated. 

The  machine  is,  as  its  name  indicates,  a  horizontal  radial 
drill;  that  is  to  say,  the  spindle  has  all  the  movements  and 
adjustments  that  a  radial  drill  would  have  if  the  axis  of  its 
column  were  horizontal  instead  of  vertical.  The  work  table 
of  the  machine  is,  of  course,  left  horizontal,  and  the  only 
adjustment  not  provided  for  is  that  corresponding  to  the  rais- 


Ajax  High-speed  Stop-motlon  BuUdozer. 

much  more  rapid  movement  of  the  machine  while  still  allow- 
ing the  operator  full  control  of  its  movements.  For  the  No.  1 
machine  the  movement  of  the  cross-head  takes  place  at  the 
rate  of  60  strokes  per  minute,  while  the  time  for  a  stroke  of 
the  largest  or  No.  6  size  is  at  the  rate  of  45  strokes  per 
minute.  This  rapid  action  allows  a  greatly  increased  output 
of  work.  The  clutch  is  operated  either  by  a  toot  pedal  or 
hand  lever,  as  may  be  most  convenient  for  the  operator. 

The  bed  is  a  steel  casting  set  on  an  angle  to  permit  bring- 
ing  the   stock  easily   into  place  against  tlie  lov.er  die.     The 


Dalin  No.  2  Hand  Milling  Machine. 

ing  and  lowering  of  the  arm  on  the  table.  This  is  unneces- 
sary owing  to  the  fact  that  the  horizontal  table  allows  this- 
work  to  be  clamped  in  a  position  that  will  correspond  to  the 
vertical  adjustment  of  the  arm  in  the  ordinary  radial  drill. 
The  arm  carrying  the  spindle  head  and  all  of  the  driving  and 
feeding  mechanism,  is  supported  by  a  sleeve  which  swivels 
about  a  cylindrical  stub  cast  solid  with  the  base  of  the  ma- 
chine. This  swiveling  adjustment  is  controlled  by  a  gear 
fast  to  the  bed,  meshing  with  a  pinion,  journaled  in  the  sleeve 
and  operated  by  a  worm  and  worm-wheel,  whicli  allows  the 
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swiveling  adjustiiieiit  to  be  obtiiiiu-d  with  Rreat  aicuracy. 
The  spimlle  hoad  is  adjusted  up  and  down  tlie  coluiiin  by  a 
laili  and  pinion  inovenienl.  also  eontiolled  by  worm  gearing 
and  hand-wheel. 

The  driving  shaft  (with  the  four-step  driving  cone  and  tlie 
enclosed  back  gears  used  on  all  the  Barnes  back-geared  drill- 
ing machines)  Is  placed  concentric  with  the  axis  of  the  swivel- 
ing adjustment,  so  that  the  belt  center  distance  Is  not  dis- 
turbed by  any  of  the  movements  of  the  machine.  This  shaft 
is  connected  by  gearing  with  the  spindle,  which  thus 
Is  provided  witli  eight  speeds.  A  tapping  device  is  also  pro- 
vided, permitting  the  operation  of  taps  up  to  3  Inches  in  cast 
iron,  or  up  to  2'-  inches  for  pipe  taps.  Three  rates  of  posi- 
tively geared  feeds  are  provided.     The  drilling  capacity  is  for 


die.  which,  in  turn,  revolves  about  a  vertical  axis.  When  thlB 
forked  spindle  with  the  rollers  mounted  In  the  end  Is  pressed 
down  on  the  top  of  the  work,  the  rollers  spin  over  the  end 
of  the  stock  to  form  the  head  wliich  holds  the  parts  together. 
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Bamea  No.  3  Horizontal  Radial  Drill. 

holes  up  to  3  inches  iu  diameter  out  of  the  solid,  in  cast  iron, 
or  2  inches  in  steel. 

The  maximum  distance  from  the  table  to  the  center  of  the 
spindle  is  29'^  inches;  the  minimum  is  2%  inches.  The 
table  is  24  inches  wide  by  6,5  inches  long.  The  spindle  is 
1  15/16  inch  in  diameter  and  is  provided  with  a  No.  5  taper 
hole.  It  has  a  traverse  of  IS  inches.  The  machine  weighs 
about  3.300  pounds.  It  is  especially  useful  on  worlv  that  can 
not  readily  be  placed  under  an  upright  or  radial  drill,  and  is 
thus  adapted  to  general  machine  shop  use,  as  well  as  to  such 
special  lines  as  the  manufacture  of  automobiles,  safes,  mo- 
tors and  engines.  This  type  of  drilling  machine  has  been 
found  particularly  valuable  for  use  with  boring  jigs,  the  hori- 
zontal table  being  much  better  adapted  for  chucking  large 
irregular  castings  than  a  vertical  angle  plate. 


Grant  Riveting  Machine  for  Steel  PuUeys,  etc. 

The  action  of  the  machine  being  purely  rotary,  it  is  noiseless. 
The  character  of  riveting  is  the  same  as  that  produced  on 
bicycle  chain  rivets,  on  which  work  the  process  has  been 
generally  used  for  years. 


GRANT  RIVETING  MACHINE  FOR  STEEL 
PULLEYS. 

The  Grant  JIfg.  &  Machine  Co..  SO  Silliman  Ave..  Bridge- 
port, Conn.,  has  designed  the  riveting  machine  shown  here- 
with for  the  special  work  of  riveting  the  spokes  of  steel 
pulleys  to  the  rims.  The  spokes  used  in  these  pulleys  are 
made  of  round  steel,  1%  inch  in  diameter,  with  a  shoulder  at 
the  end  cut  down  to  %  inch  in  diameter  where  it  enters  the 
rim.  When  the  shoulder  is  made  of  a  length  to  project  through 
the  rim  with  the  proper  amount  of  stock  for  heading  over, 
the  action  of  the  machine  is  such  that  the  heading  can  be 
done  with  scarcely  any  surplus  metal  left  to  be  removed  by 
grinding  when  finishing  the  wheel.  The  action  of  the  machine 
is  uniform,  and  will  give  the  same  results  continuously,  if 
the  amount  of  stock  left  for  heading  is  uniform. 

The  pulley  is  placed  on  a  projecting  arbor  in  a  seat  bored 
in  the  adjustable  knee  of  the  machine.  Two  of  these  seats  are 
provided,  as  shown,  one  for  large  and  the  other  for  small 
pulleys.  A  wide  range  of  work  is  thus  provided  for.  The 
hand-wheel  and  screw  adjusts  the  knee  to  any  intermediate 
position  to  cover  the  range  from  the  smallest  to  the  largest 
work.  Several  arbors  are  provided,  ranging  in  size  from  2\^ 
to  4V,  inches  in  diameter,  to  support  the  hubs  of  different 
sized  pulleys. 

In  this  machine,  the  rivet  is  headed  by  a  pair  of  rollers 
mounted  on  a  horizontal  pivot  in  the  end  of  a  forked  spin- 


COLLIS  HIGH-SPEED  DRILLS. 

The  High  Speed  Drill  Co.  of  Dubuque,  Iowa,  has  spent  two 
years  developing  a  process  of  welding  high-speed  steel  to  a 
shank  of  low  carbon  steel.  This  has  been  considered  a  very 
difficult  operation,  but  in  the  hands  of  this  firm  a  process 
is  said  to  have  been  developed 
that  is  commercially  successful 
and  uniformly  satisfactory  in 
its  results.  The  specific  use 
made  of  the  process  is  in  the 
manufacture  of  the  Collis  high- 
speed drills,  having  blades  of 
high-speed  steel  and  shanks  of 
low  carbon  steel.  The  use  of 
these  two  metals  in  this  way 
combines  the  advantages  of  the 
high-speed  steel  for  the  cutting 
edge,  while  it  allows  the  shank 
to  be  easily  machined  by  ordi- 
nary processes  to  form  a  taper 
shank  with  a  tang  such  as  has 
proved  to  be  the  most  satisfac- 
tory for  driving  drills.  In  sam- 
ples of  the  work  of  this  firm 
which  we  have  seen,  the  weld- 
ing is  so  well  done  that  it  is 
difficult,  if  not  impossible,  to 
see  on  the  finished  work  where 
it  is  done.  The  details  of  the 
process    are    not    made    public. 

Figs.  1  and  2  show  a  flat 
and  a  twisted  drill,  respectively,  made  by  this  process.  They 
are  especially  effective  when  used  in  connection  with  air 
motors  or  electric  drills,  which  often  run  at  a  higher  rate 
of  speed  for  a  given  size  than  would  be  allowable  for  drills 
of  carbon  steel.  Under  these  conditions,  the  high-speed  drill 
will    work    continuously    for    many    hours    without    regrind- 
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Fig.  1.  Pig.  2. 

CoUts  Hisrh-apeed  Drills. 
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lug.  while  a  tool  of  the  older  material  would  fail  at 
once.  The  flat  drill  Is  adapted  for  drilling  Iron  and  steel 
plate,  stnu'tiinil  steel  and  similar  work.  For  regular  mailiine 
shop  work,  the  twisted  drill  is  reoommended.  This  is  ground 
closely  to  size,  to  compete  in  the  matter  of  accuracy  with  the 
best  makes  of  twist  drills.  Very  severe  service  may  be  ex- 
acted of  It.  owing  to  its  uniform  section,  and  to  the  fact  that 
the  grain  of  the  steel  follows  the  twist. 

These  drills  are  made  In  a  variety  of  styles  of  slianks  for 
blacksmith's  drills,  bit-brace  use,  etc.,  as  well  as  for  the  regu- 
lar taper  shank.  It  is  thus  necessary  to  have  special  holding 
chucks  for  them.  The  manufacture  of  these  tools  is  the  main 
business  of  the  makers,  and  every  care  is  given  to  the  develop- 
ment of  the  processes  of  manufacture  which  tend  toward 
accuracy  and  efficiency  in  tools.  The  matter  of  hardening 
and  tempering  is  particularly  looked  out  for,  a  very  complete 
and  highly  organized  hardening  department  having  been  in- 
stalled for  this  work. 


drive.  The  mechanism  includes  suitable  means  for  siiifting 
the  endless  belt  over  the  cone  pulleys,  for  making  the  changes 
in  the  forward  speed,  and  for  tightening  the  belt  after  the 
change  Is  made. 

Fig.  1  shows  a  front  view  of  the  planer  housings  with  this 
device  mounted  upon  it.   Fig.  2  shows  a  rear  view,  while  Fig.  3 


VARIABLE  SPEED  DRIVE  FOR  THE  GRAY 
PLANER. 

The  demand  for  a  variable  cutting  speed  for  the  planer,  cou- 
pled with  a  constant  speed  for  the  quick  return,  has  resulted 
in  the  past  few  years  in  the  designing  of  a  great  variety  of 
driving  mechanisms.  The  G.  A.  Gray  Co.  of  Cincinnati.  Ohio, 
to  meet  the  need  for  a  variable  planer  drive,  built,  about  two 
and  a  half  years  ago,  the  arrangement  shown  in  Figs.  1,  2 
and  3.  Since  that  time  the  drive  has  been  thoroughly  tried 
out  in  their  own  shops,  with  results  so  satisfactory  that  they 
are  now  placing  it  on  the  market. 

As  may  be  seen,  the  drive  consists  primarily  of  a  pair  of 
four-step  cones,  of  which  one  is  mounted  on  the  constant 
speed  shaft   (which  also  carries  the  return  pulley),  while  the 


Fig:.  1.    Gray  Planer  fitted  with  a  Four-speed  Variable  Forward  Drive 

Other  is  mounted  on  the  variable  speed  shaft  with  the  for- 
ward driving  pulley.  The  constant  speed  shaft  may  be  driven 
either  by  a  belt,  directly  from  the  line  shaft  through  a  pair 
of  tight  and  loose  pulleys,  or,  as  shown  herewith,  it  may  be 
geared   to   the    motor   shaft,   making   a    self-contained    motor 


Pig.  2.    Rear  View  of'Housings,  surmounted  by  Variable  Speed  Device. 

is  taken  from  above  the  machine,  to  show  the  arrangement 
in  detail.  Referring  to  Fig.  3,  the  motor  Is  'geared  to  the 
constant  speed  shaft,  which  is  the  farther  one  of  the  two  in 
this  view.  At  the  left-hand  end  this  carries  the 
heavy  balanced-rim,  reverse  driving  pulley, 
which  thus  always  runs  at  constant  speed.  On 
this  shaft  is  also  mounted  the  4-step  cone  shown, 
connected  by  an  endless  belt  with  the  mating 
cone  on  the  variable  speed  shaft  In  the  fore- 
ground. This  latter  shaft  carries  the  driving 
pulley  for  the  forward  movement,  on  its  left- 
hand  end.  It  is  mounted  in  sliding  bearings 
which  are  operated  by  links  connected  to  levers 
on  the  rock-shaft  shown.  The  long  lever  which 
depends  from  the  rock-shaft  at  the  left  thus 
provides  means  for  moving  the  variable  speed 
shaft  In  or  out,  loosening  or  tightening  the  belt 
connecting  the  two  cones.  A  clamp  handle  is 
provided  for  holding  the  adjustment  at  the 
proper  tension  when  it  has  once  been  set.  The 
proportions  of  the  levers  are  such  that  it  would 
be  difficult  to  place  a  too  severe  strain  on  the 
belt,  and  the  latter  is  of  such  proportions  that 
it  will  transmit  ample  power  for  cutting  with- 
out requiring  an  over-strain. 

In    changing    the    forward   speed,    the    belt    is 
first  loosened  by  the  means  just  described,  shift- 
ed to  the  desired  step,  and  then  tightened  again. 
The  shifting  is  effected  by  the  hand-wheel  seen 
just  behind  the  lower  end  of  the  tightening  lever 
in  Fig.  3.     It  is  also  seen   in  Fig.  1,  and  more 
plainly  in  Fig.  2,     This  hand-wheel  is  connected 
by    a   shaft   and   bevel    gears    with    a   cam-shaft 
parallel   to  the  two   driving  shafts.     The  cylin- 
drical cam  on  this  shaft  controls  belt  shifters  on 
both  the  idle  and  driving  sides  of  the  cone  belt. 
The  cam  is  so  arranged  that  one  end  of  the  belt 
is  shitted  onto  the  smaller  step  of  one  cone  be- 
fore  the    other    end   is   shitted    onto   the   larger 
step  of  the  mating  cone.    Owing  to  this  arrange- 
ment, the  shifting  is  effected  without  appreciable 
injury   to   the   belts,   the   operation   being   identical   with    the 
movement  of  a  trained  mechanic  in  shifting  a  belt  by  hand. 
To  further  facilitate  the  shifting,  the  shoulders   of  the  cone 
steps  are  beveled  oft  as  shown.     The  original  belt  placed  on 
the  first  speed  variator  in  the  shops  of  the  builders,  two  and 
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a  half  years  ago,  has  been  in  use  up  to  the  present  lime.  It 
has  never  been  shortened,  and  has  never  been  removed  from 
the  pulleys  tor  any  purpose  since  it  was  Installed.  It  oper- 
ates a  r)«-ineh  by  27-foot  planer  in  the  hardest  kind  of  service. 

The  stationary  pedestal  bearings  of  the  constant  speed 
ehaft  are  fitted  with  phosphor  bronze  bushings,  automatically 
lubricated  by  ring  oilers.  The  sliding  pedestals  for  the  vari- 
able speed  shaft  are  provided  with  well-made  ball-joint  cas- 
ings, also  fitted  with  ring  oiling  phosphor  bronze  bearings. 
This  arrangement  forms  a  rigid  universal  swiveling  bearing, 
insuring  perfect  alignment  of  the  shaft  bearings  under  all 
conditions.  The  whole  device  is  rigidly  built  and,  as  may 
be  seen  from  the  illustrations,  is  simple  and  devoid  of  com- 
plicated  or  delicate   parts. 

The  following  advantages  are  claimed  for  this  mechanism. 
There  are  no  frictions  to  wear  or  require  adjustment,  and 
no  clutches  to  be  bruised  or  broken;  there  are  no  gears  run- 
ning loose  on   their  shafts  and  thus  liable  to  stick  or  cut; 


Pifif.  3.    Another  Rear  View  of  the  Mechanism. 

there  are  no  sliding  gears  to  be  battered  if  carelessly  shifted. 
The  speed  can  be  changed  without  stopping  the  motor,  sav- 
ing the   considerable   time   otherwise   necessary    for   allowing 
the  armature  and  pulley  to  come  to  rest.     The  mo- 
mentum of  the  two  cones,  supplementing  that  of  the 
heavy   fly-wheel   pulley,    reduces   the   strain   on   the 
motor  at  the  moment  of  reversal.     And,  finally,  the 
elimination  of  a  complicated  geared  mechanism  run- 
ning  at   a   high   rate   of  speed,  not  only  insures   an 
almcst  noiseless  drive,  but  does  away,  as  well,  with 
the  vibration  often  met  with  in  self-contained  geared 
devices. 


roller  ends  arc  protected  by  guards  and  all  the  working  parte 
are  accessible. 

The  adjustment  of  the  rolls  constltuteB  a  particular  point  of 
Interest    in    this  machine.     The   upper   roll   is  supported   by 


Fig.  1.    Dials  for  Readln^r  the  Adjustment  of  the  Rolls. 

four  heavy  springs  under  a  compression  considerably  In  ex- 
cess of  the  weight  of  the  roll  so  that  It  is  supported  at  all 
times  against  its  abutment,  whether  or  not  there  Is  any  stock 
passing  through  the  mill.  This  prevents  the  formation  of  a 
film  of  oil  between  the  journal  and  its  bearing,  and  the  con- 
sequent inaccuracy  in  the  thickness  of  the  rolled  metal.  The 
adjustment  in  each  housing  is  effected  by  wedges.  These 
wedges  are  shifted  by  a  screw  operated  by  the  crank  shown 
in  the  detail  view.  Fig.  1.  The  screw  which  moves  the  wedges 
In  and  out  is  connected  by  a  train  of  gears  with  the  dials,  in 
such  a  way  that  these  latter  indicate  accurately  the  thickness 
of  the  rolled  strip.  The  dial  at  the  left  reads  to  hundredths 
of  an  inch,  and  the  one  at  the  right  to  ten-thousandths.  One 
revolution  of  the  crank  moves  the  dial  hand  on  the  left  one 


FERRACUTE  ROLLING-  MILL. 

The  Ferracute  Machine  Co.,  Bridgeton,  N.  J.,  has 
recently  built  for  the  mint  of  a  foreign  government 
the  rolling  mill  shown  herewith.  This  mill  was 
designed  by  Mr.  Oberlin  Smith,  the  president  and 
mechanical  engineer  of  the  company.  While  the 
rolling  mill  as  a  machine  is  so  simple  that  little 
latitude  Is  allowed  the  engineer  in  designing  it,  the 
one  here  shown  incorporates  some  features  of  inter- 
est and  novelty. 

As  to  general  design,  it  will  be  noted,  first,  that 
the  machine  is  motor-driven.  A  General  Electric 
50  H.  P.,  220-volt  motor  Is  used,  the  ratio  of  the 
gearing  being  19.2  to  1,  which  gives  44  revolutions 
per  minute  to  the  rolls.  The  housings  are  bolted  to 
the  cast  Iron  base  or  bed  plate,  and  are  provided  with 
phosphor  bronze  boxes  for  the  roller  bearings.  The 
rolls  themselves  are  made  of  a  substantial  metal  of  a 
close  texture.  They  are  ten  Inches  in  diameter,  and  the  dis- 
tance between  the  housings  Is  nine  inches,  thus  adapting  the 
mill  for  rolling  strips  of  metal  nine  inches  In  width  and  from 
0  to  1^  inch  in  thickness.     It  will  be  noted  that  the  gears  and 


Fig.  2. 


Ferracute  Rolling  MUl  Designed  eapeciaUy  for  Rolling  Precious 
Metals  for  Coinage. 


notch  or  0.01  inch.  If  it  should  be  desired,  for  instance,  to 
roll  a  strip  0.2506  inch  thick,  the  crank  would  be  turned 
until  the  dial  hand  at  the  left  pointed  to  25,  and  the  dial 
point  at  the  right  to  6. 
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The  extreme  leiiKtli  cf  the  machine  from  right  to  left  is 
S  foet  1  im-h.  tlie  width  is  (!  feet  S  inches  nn(i  fhe  height  7  feet 
9  inches.  The  total  weight,  iiicliulinf;  tlie  motor,  is  2ri.000 
pounds. 


BULLARD  24-INCH  VERTICAL  TURRET  LATHE. 

The  Bullard  Machine  Tool  Co.  of  Bridgeport.  Conn.,  is  build- 
ing the  24-inch  vertical  turret  lathe  shown  herewith.  This  ma- 
chine is.  in  its  general  features,  a  smaller  size  of  the  :'.6inch 
turret  lathe,  described  in  our  department  of  "Xew  Machinery 


Fl^.  1.     Front  View  of  the  BuUard  24-lDcb  Vertical  Turret  Lathe 

and  Tools"  in  the  October,  1907,  issue  of  Machinehy, 
to  which  reference  should  be  made  for  a  general  de- 
scription of  this  type  of  machine.  It  has  been  found 
that  this  tool,  on  account  of  its  smaller  size,  can  be 
handled  more  rapidly  than  the  3G-inch  machine.  This 
means  that  the  production  is  materially  increased  on 
work  within  Its  range,  as  will  be  understood  by  anyone 
who  has  watched  the  operation  of  a  turret  lathe  of 
this  type,  and  has  thus  had  an  opportunity  to  see  to 
what  a  remarkable  extent  the  actual  cutting  time  can 
be  reduced. 

The  arrangement  of   the   controlling  mechanism    is 
identical  with  that  of  the  larger  machine.     The  speed 
changing  mechanism  was  described  in  detail  with  ref- 
erence to   the  first  machine  to  which   it  was  applied 
(see  the  December,  1905,  issue  of  Maciiixery).    As  will 
be    remembered,   this    gives   15   changes   of   speed,   by 
means  of  handles  which  can  be  operated  instantly,  and 
which  are  so  interlocked  as  to  make  it  impossible  to 
make  a   false  move.     A  brake  is  incorporated   in   the 
mechanism,    which    stops    the    table    automatically    in 
making  changes  that  cannot  be  effected  at  high  speed. 
It  gives  the  operator,  as  well,  the  use  of  the  brake  in  stopping 
the  table  quickly  for  removing  or  adjusting  the  work.     These 
speed  changes  are  effected  by  means  of  the  pilot  wheel  and 
levers  shown  at  the  right  of  the  base  of  the  machine  in  Fig.  1. 
The  feed   changes   and   control   are   entirely   independent   tor 
the  main  and  side  turrets. 

Improvements  in  Details. 

Among  the  changes  which  have  been  made  from  the  design 
of  the  larger  machine,  may  be  mfentioned  the  improvement  of 


the  lied  construction,  which  has  been  widened  out  to  directly 
sui)port  the  ways  for  the  side  rail,  and  to  generally  increase 
tlie  stability  of  the  machine.  A  heavy  supi)ort  has  also  been 
furnished  for  the  lower  end  of  the  table  spindle,  which  tends 
to  reduce  the  torsional  strains  on  the  bed.  The  principle  of 
|)iovi(ling  narrow  guiding  surfaces  for  all  sliding  parts  has 
been  employed  throughout  the  machine.  The  cross  and  side 
rails  have  been  made  a  unit  and  are  guided  on  one  continu- 
ous narrow  bearing  which  serves  to  maintain  positive  align- 
ment at  any  height  of  adjustment. 

Another  improvement  to  which  attention  may  be  called,  is 
the  construction  of  the  friction  dutches  used  throughout  the 
machine  in  the  control  of  the  feed  and  machine  changes,  and 
the  rapid  movements.  This  new  form  of  clutch  is  shown  in 
detail  in  Fig.  4,  which  illustrates  the  cone  of  gears  giving  the 
five  spindle  speeds  controlled  by  the  pilot  wheel  shown  In 
Fig.  1.  Each  of  these  five  gears  A,  revolves  loosely  on  a 
clutch  ring  /}.  which  is  in  turn  supported  on  a  collar  C  keyed 
to  the  hollow  shaft  D.  Rings  B  are  expanded  to  cause  the 
different  gears  to  drive  the  shaft,  by  levers  E  operated  by  a 
plunger  F  which  passes  through  the  shaft  in  its  central  bore. 
In  this  central  bore  is  sealed  the  plunger  G,  which  is  shifted 
lengthwise  by  rack  teeth  cut  on  its  outer  extension,  engaging 
a  pinion  at  the  end  of  the  pilot  wheel  shaft.  The  inner  end 
of  this  plunger  carries  a  series  of  fi^fe  plugs  H  which,  as  the 
plunger  is  shifted  lengthwise,  raises  the  five  plungers  F,  one 
after  the  other  in  succession,  connecting  the  five  gears,  one 
after  the  other,  to  the  shaft  D.  A  particularly  ingenious  fea- 
ture of  this  clutch  is  the  means  provided  for  adjusting  it. 
These  five  plugs  H  back  against  adjustable  headless  screws, 
by   means  of  which  they  may  be  set  out  more   or   less.     In 


Fig.  2.    The  Driving  and  Peed  Mechanism  of  the  Bullard  Turret  Lathe. 

adjusting  the  clutch,  therefore,  the  plunger  is  removed  from 
the  machine  and  taken  to  the  bench,  where  the  plugs  for  the 
clutches  requiring  adjustment  are  set  out.  The  adjustment 
is  then  locked  by  means  of  the  locking  screws  provided,  after 
which  the  plunger  is  returned  to  the  machine.  It  will  be 
seen  that  the  clutches  themselves  are  adjusted  by  what  may 
be  called  an  "absent  treatment."  In  the  older  machine,  an 
adjustment  was  provided  at  the  ends  of  clutch  levers  E  which, 
however,    were    made    slender    enough    to    have    considerable 
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spring,  the  idea  being  that  it  woulil  thus  not  be  necessary  to 
adjust  tliein  during  the  life  of  the  maijiine.  It  lias  been  found 
more  satisfactory,  however,  to  nialie  these  levers  stiff  ami 
strong,  and  to  provide  an  easily  effected  adjustnieiit. 


Fig.  3.    View  of  Feed  OeaHng  Set  up  for  Thread  Cutting;  Indicator  Clips 
for  Setting  Tools  and  Stopping  Cuts  are  also  shown. 

The  Clamping  of  the  side  head  has  been  improved.  The 
clamp  lever  acts  on  the  head  by  a  cam  movement,  giving  first 
a  rapid  action  for  bringing  it  down  into  place,  and  then  a 
slower  action  for  firmly  locking  it  in  position.  It  is  unneces- 
sary with  this  arrangement  to  swing  tlie  lever  around  so 
far  that  there  is  any  possibility  of  interference  with  the  woiiv 
or  the  turret  tools. 

Another  new  feature  is  the  provision  made  for  running 
the  turret  head  beyond  the  center  stop  on  the  cross  rail.  This 
is  best  seen  in  Figs.  6  and  8,  the  latter  of  which  shows  an 
example  of  an  operation  In  which  this  comes  into  use.  In 
this  case  it  is  convenient  to  move  the  head  beyond  the  central 
position  to  allow  the  simultaneous  use  of  the  side  head  on 
the  other  side  of  the  work.  The  center  stop,  as  shown  in 
Fig.  6,  is  in  the  form  of  a  half  bushing,  which  is  swung  into 
place  between  the  nut  on  the  turret  slide,  and  an  adjustable 
threaded  nut  abutment  at  the  left-hand  bearing  of  the  cross- 
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whole  life  of  the  machine.  Ouing  to  the  provision  of  ao 
adjustable  abutment  for  the  center  atop,  no  Jib  is  necessary 
at  the  left-hand  side  surface. 

Conveniences  of  Operation. 
The  usefulness  of  the  rapid  traverse  for  the  vertical  and 
cross  movements  of  the  turret  cii  a  machine  as  small  as  this, 
might  perhaps  be  questioned  by  a  mechanic  who  has  never 
seen  it  operated  to  Its  full  capacity.  The  use  of  multiple 
tools,  high  speeds,  and  heavy  feeds,  can  be  carried  to  such 
an   extent  that  the  operating  time  becomes  a  matter   of  the 


Fig.  4.    Construction  of  the  Clutch  generally  used  in  the  Machine. 

feed  screw.  This  half  bushing  is  thrown  back  out  of  the  way 
by  a  conveniently  placed  knurled  knob,  whenever  it  is  desired 
to  move  the  turret  beyond  the  central  position. 

An  improvment  has  also  been  made  in  the  matter  of  gib- 
bing  the  turret  slide.  This  is  now  provided  with  a  universal 
adjustment  (see  Fig.  5)  so  as  to  provide  for  taking  up  lost 
motion  in  any  direction,  making  it  possible  to  keep  the  holes 
accurately  centered  with  the  axis  of  the  table  throughout  the 
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Fig    5.    Horizontal  Section  through  Turret  Slide  showing  Counter- 
balance Connection. 

Utmost  importance.  The  workman  easily  gets  into  the  habit 
of  setting  the  tools  entirely  by  the  rapid  traverse,  throwing 
the  power  feed  in  as  soon  as  he  has  thus  brought  the  cut- 
ting tool  to  pcsition.  More  important  than  this,  however,  is 
its  relation  to  the  matter  of  the  accuracy  and  rigidity  of  the 
machine.     As  is  well  known  to   mechanics,  where  the  slides 


Fig.  6.    The  First  Operation  in  Machining  en  Automobile  Fly-wheel. 

have  to  be  adjusted  by  hand  the  gibs  are  almost  sure  to  be  left 
much  more  loosely  adjusted  than  is  demanded  by  the  require- 
ments of  accuracy  and  rigidity.  By  keeping  the  gibs  firmly 
adjusted,  and  using  power  to  move  the  slides  rapidly  against 
the  resistance  of  this  firm  adjustment,  the  best  results  are 
obtained. 

Fig.  ?>  shows  the  feeding  end  of  the  cross  rail  as  arranged 
for  thread  cutting.  When  so  arranged,  the  gear  box  is  cut 
out  and  the  connection  between  the  feed  shaft  and  cross  feed 
screw  is  made  by  change  gears,  as  shown.  The  feed  shaft 
revolves  with  the  work  table  in  the  ratio  of  1  to  1.  and  the 
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connection  with  the  screw  Is  made  by  a  one-tooth  clutch.  By 
using  this  dutch  lever  In  connection  with  the  rapid  traverse 
device,  it  is  not  necessary  to  stop  or  reverse  the  spindle,  the 
operation  being  similar  to  that  which  Is  possible  on  some 
makes  of  lathes  where  the  corresponding  mechanism  is  pro- 
vided. 

Fig.  3  also  shows  very  plainly  the  indicator  clips  used  on 
the  large  dials  provided  for  each  of  the  cross  movements. 
These  clips  are  numbered  to  correspond  with  corresponding 
faces  in  the  cross  and  vertical  turrets,  and  are  used  both  for 
setting  the  tools,  and  for  limiting  the  feeding  movements. 
Automatic  stops  are  not  provided,  as  the  workman  is  kept  so 
busy  that  he  could  not  run  two  machines  under  any  circum- 
stances, and  it  would  be  difficult  to  devise  a  system  of  auto- 
matic stops  which  would  give  the  requisite  range  of  action, 
and  still  preserve  the  accuracy  which  may  be  obtained  by 
this  method  of  reading  the  dials. 

An  ingenious  method  of  counter-weighting  the  turret  slide 
is  used  on  this  machine,  which,  so  far  as  we  know,  has  not 
been  previously  described.  It  is  best  seen  in  Fig.  5.  which 
is  a  section  on  a  horizontal  plane  through  the  rack  pinion 
shaft  -which  controls  the  turret  slide.  The  feed  for  the  tur- 
ret slide  is  received  from  the  splined  shaft  of  the  cross  rail 
through  worm  gearing  at  A.  Worm-wheel  A  is  keyed  to  the 
sleeve  B,  whose  inner  end  has  pinion  teeth  cut  on  it  mesh- 
ing with  the  rack  C  of  the  turret  slide.  A  narrow  pinion  D 
also  meshes  with  this  rack.  This  pinion  has  a  shank  extend- 
ing through  the  sleeve  B,  and  has  keyed  to  it  at  the  other 
end  a  bevel  pinion  E,  meshing  with  a  similar  mate  F.  which 
is  supported  by  the  saddle  and  fits  the  squared  shaft  G.    Tte 


by  the  feed,  and  pinion- D  in  the  other  direction,  controlled  by 
the  counter-weight.  It  will  be  noted  from  Fig.  5  that  the  tur- 
ret head  is  set  at  an  angle  in  both  the  horizontal  and  ver- 
tical planes.  This  is  done  to  clear,  -with  over-hanging  tools, 
both  the  rear  of  the  tool  slide  and  the  side  head  as  well. 
Figs.  6,  7  and  8  illustrate  typical  operations  on  this  machine. 
The  work  in  question  is  the  machining  of  an  automobile  fly- 
wheel which  has  to  be  finished  all  over.  The  first  operation 
employs  four  tools  acting  simultaneously.  The  three  in  the 
main  turret,  face  the  hub.  the  web  and  the  rim  of  the  pulley, 


Tig.  7.    The  Remaining  Operations  on  the  First  Settingr. 

outer  extremity  of  this  squared  shaft  at  the  left-hand  end 
of  the  cross-rail,  carries  a  sprocket  over  which  runs  the  chain 
from  which  the  counter-balance  is  hung  (see  Fig.  1).  It 
will  be  seen  that  by  this  arrangement  perfect  freedom  of 
position  is  allowed  the  slide,  without  interference  with  a  sys- 
tem of  wire  loops  and  idler  pulleys.  At  the  same  time,  back 
lash  is  entirely  taken  up,  as  rack  C  is  always  firmly  held 
against  the  resistance  of  pinion  B  in  one  direction,  operated 


Fig.  8.    The  Machinery  as  arranged  for  Completing  the  Worl£  on 
the  Second  Setting. 

while  the  tool  in  the  side  head  turns  the  outside  diameter. 
•The  outside  diameter  is  finished  and  carefully  rounded  by 
other  tools  in  the  side  head.  In  the  second  operation,  the 
under  face  of  the  rim  is  finished  and  the  inner  diameter  of 
the  rim  is  rough  turned.  In  the  next  operation  the  side  head 
is  moved  out  of  the  way,  and  the  same  tool-holder  in  the 
turret  is  used  for  finishing  the  inside  of  the  rim.  The  final 
operation  at  this  setting  is  the  boring  of  the  central  hole, 
which  is  done  with  the  bar,  noted  in  this  department  in  the 
last  month's  issue  of  Machixebt.  It  carries  interchangeable 
single-ended  and  double-ended  boring  blades,  making  possible 
the  complete  finishing  of  a  hole  at  one  setting  of  the  turret. 
The  remaining  operations  are  made  w-ith  the  work  reversed 
and  held  in  soft  jaws,  accurately  bored  to  fit  the  finished 
outside  diameter  of  the  wheel.  The  turret  head,  as  shown 
in  Fig.  S,  finishes  the  inside  of  the  rim,  while  the  side  head 
carries  tools  for  facing  the  web  and  hub,  and  for  rounding 
the  corners  of  the  rim. 

General  Features  and  Dimensions. 

It  will  be  seen  that  this  machine  is  essentially,  as  the  manu- 
facturers claim,  a  turret  lathe,  the  matter  of  its  being  ver- 
tical not  changing  its  nature,  and  merely  resulting  in  a 
rearrangement  of  the  position  of  the  handles  and  driving 
mechanism,  and  the  learrangement  of  some  of  the  sliding 
surfaces.  It  is  intended  for  exactly  the  work  done  on  the 
horizontal  turret  lathe.  The  completeness  of  adjustment  and 
facilities  provided,  are  the  result  of  long  experience.  It  is  not 
probable  that  any  firm  which  had  not  been  building  machines 
of  this  type  for  many  years,  would  have  had  the  courage  to 
carry  all  these  adjustments  and  operative  facilities  into  the 
design  of  a  machine  as  small  as  this  one. 

The  machine  swings  26  inches  in  diameter,  18  inches  in 
height  under  the  cross  rail,  and  26 Vj  inches  under  the  turret 
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face.  Tlu'  main  turret  has  a  veitical  movcniPiit  of  IS  Inches, 
and  will  face  work  26  inches  in  diameter.  The  side  head  has 
a  vertical  travel  of  19  inches  and  a  horizontal  travel  of  13 
Inches.    The  net  weight  of  the  machine  is  7,800  pounds. 


GENERAL  ELECTRIC  CO.'S  ELECTRICAL  FUR- 
NACE FOR  HEAT  TREATMENT  OF  STEEL. 

The  C!>-iieral  Electric  Co.  of  Schenectady,  N.  Y.,  has  designed 
a  furnace  for  general  use  In  annealing,  hardening,  and  tem- 
pering steel.  The  advantage  of  a  furnace  of  this  construction 
for  annealing  aiul  hardening  is  that  it  gives  the  prime  re- 
quirement— a  furnace  of  constant  temperature.  It  is  difficult 
to  do  this  with  coal  and  gas  furnaces,  owing,  for  one  reason, 
to  the  large  area  for  radiation,  exposed  to  the  air.  The  elec- 
tric furnace  also  presents  the  advantages  of  more  simple  and 
accurate  temperature  regulation.  In  this  new  design  the 
work  is  placed  in  a  bath  of  metallic  salts  which  are  reduced 
to  the  liquid  state  by  means  of  an  electric  current.  As  soon 
as  these  salts  reach  a  liquid  condition,  the  temperature  may 
be  easily  regulated  by  varying  the  amount  of  current  passing 
through  the  bath.  An  alternating  current  is  used,  which  is 
transformed  to  give  the  proper  current  strength  for  this  work. 


In  a  very  short  time  the  solid  mass  is  in  a  molten  condition. 
After  the  bath  has  reached.  Its  proper  temperature,  that  por- 
tion of  the  material  which  is  to  be  hardened,  is  submerged 
in  it  and  is  allowed  to  remain  until  it  attains  the  same  color 
as  the  bath,  when  it  Is  removed  and  tempered  In  oil  or  water, 
as  the  case  may  be.  The  bath  completely  fills  the  crucible 
and,  in  the  Schenectady  works,  consists  of  equal  portions  of 
barium  and  potassium  chloride.  The  ultimate  temperature 
depends  on  the  rel- 
atlve  proportions 
of  the  chloride.  The 
higher  the  percent- 
age of  barium  used, 
the  higher  the  tem- 
perature may  be 
carried.  When 
using  the  bath  for 
softening  steel,  it 
should  be  main- 
tained at  a  temper- 
ature of  250  de- 
grees Centigrade, 

The  advantages 
of  an  electrical  fur- 
nace for  hardening 
and  tempering  may 
be  summed  up  as 
follows:  There  is  little  chance  of  oxidation,  as  the  ma- 
terial, while  being  heated,  does  not  come  in  contact 
with  the  air.  All  parts  of  the  tool  are  subjected  to  the 
same  degree  of  heat  at  all  times,  thus  preventing 
any  possibility  of  over-heating  or  of  internal  strains  due 
to  differences  of  temperature.  There  is  practically  no 
danger  from  fire,  as  the  outer  walls  of  the  furnace  are 
never  hot.  In  fact,  when  running  at  a  temperature  of  1,300 
degrees  Centigrade,  the  hand  may  be  placed  on  the  outside  of 
the  furnace  without  being  burned.  It  is  so  simple  and 
requires  so  little  care  and  attention  that  It  may  be  operated 
by  an  ordinary  workman.  The  metallic  salts  have  no  effect 
on  the  composition  of  the  steel,  and  the  operator  never  comes 
in  contact  with  dangerous  fumes  as  in  the  cyanide  bath.  It 
is  stated,  also,  that  in  efficiency  and  low  cost  of  operation,  it 
is  superior  to  the  gas  furnace. 


Fig.  1.    Apparatus  for  the  Treatment  of  Steel  in  an  Electrically-heated  Bath. 

By  means  of  this  method  of  regulation,  a  temperature  from 
250  to  1,350  degrees  Centigrade  may  be  obtained.  This  tem- 
perature will  remain  uniform  throughout  the  bath,  except  at 
the  surface,  where,  owing  to  radiation,  it  is  slightly  lower. 

The  outfit,  as  shown  in  Fig.  1,  is  that  installed  in  the  die 
department  of  the  Schenectady  works  of  the  builders.  As 
may  be  seen,  it  consists  of  the  furnace  with  its  hood  sus- 
pended from  above;  a  regulating  transformer  with  the  con- 
trolling switch;  the  switchboard  with  the  necessary  ammeter 
and  voltmeter;  and  the  connecting  line  with  its  fuses.  The 
regulating  switch  is  provided  with  a  sufficient  number  of 
contact  points,  to  give,  as  stated  before,  practically  any  de- 
sired temperature  between  the  limits  of  250  and  1,350  degrees 
Centigrade. 

A  sectional  view  of  the  furnace  is  shown  in  diagram  form 
in  Fig,  2.  It  consists  of  a  fire-clay  crucible  surrounded  with 
an  insulating  material,  usually  asbestos,  which  rests  in  a 
fire-clay  box.  The  whole  is  supported  in  an  enclosing  case 
of  iron.  Two  electrodes  are  provided,  one  at  each  side  of 
the  crucible,  and  in  direct  contact  with  the  bath  at  all  times. 
To  start  the  furnace,  an  arc  is  established  across  the  broken 
mass  of  salts  by  means  of  an  auxiliary  electrode,  as  shown. 


^   >racl<lnrri/..V-T. 


Figr,  2.    starting  the  Arc  for  Melting  the  Salt* 
in  the  Bath, 


ELECTRIC  CONTROLLER  &  MFG.  CO.'S  TYPE  SA 
LIFTING  MAGNETS. 

The  first  commercial  lifting  magnet  was  designed  about 
thirteen  years  ago  by  Mr.  S.  T.  Wellman.  The  design  was 
later  improved  upon  by  Mr.  E,  B.  Clark,  and  the  manufacture 
of  lifting  magnets  of  both  the  Wellman  and  Clark  types 
was  taken  up  by  the  Electric  Controller  &  Mfg.  Co.,  Cleveland, 
0.,  more  than  ten  years  ago.    Magnets  of  the  Clark  type  have 


V  E    G    °  I 

J/iic7,iiirrK,.V.r. 
Fig.  1.    Sectional  View  of  the  Type  SA  Lifting  Magneta. 

given  excellent  results  in  the  handling  of  smooth,  homoge- 
neous material  such  as  plates,  blocms,  and  slabs,  but  are  use- 
less for  handling  rough  and  detached  material  such  as  pig- 
iron  and  scrap.  Many  attempts  were  therefore  made  to  per- 
fect a  magnet  which  would  handle  these  materials,  and  the 
first  commercially  successful  lifting  magnet  of  this  kind  was 
placed  on  the  market  by  the  Electric  Controller  &  Mfg.  Co., 
in  March,  1905.  An  improvement  on  this  magnet  has  now- 
been  brought  out,  and  is  shown  in  the  accompanying  line- 
engraving  Fig.  1.     This  is  known  as  the  type  SA  magnet. 
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In  the  illustiatioii,  .1  is  the  body  or  frame  or  the  magnet. 
This  frame  is  an  angular  casting  of  special  ••electrical"  steel, 
substantially  ribbed  on  both  its  upper  and  outer  surfaces. 
Besides  strengthening  the  casting,  the  ribs  serve  to  dissipate 
the  heal.    The  core  of  the  magnet  is  surrounded  by  the  wind- 


Fig.  2.    Striking  Example  of  the  Capacity  and  AdaptabUity  of  Lifting  Magnets 

ing  C  which  is  composed  of  a  series  of  coils  each  wound  with 
a  conductor  in  the  form  of  a  copper  ribbon  or  strap,  the  turns 
of  which  are  insulated  with  asbestos  ribbon.  Neighboring 
colls  are  separated  and  insulated  by  the  disks  D.  The  coils 
are  wound  on  a  heavy  brass  form 
E.  which  resembles  a  spool  hav- 
ing one  head  removed.  This  form 
supports  the  coils  during  the 
winding.  After  the  last  or  upper- 
most coll  is  wound  and  the  outer 
disk  of  insulation  is  in  place,  the 
winding  is  clamped  to  the  form 
by  means  of  straps  F,  thus  mak- 
ing the  winding  and  the  brass 
form  a  rigid  unit.  The  winding 
is  then  dried  under  vacuum  and 
then  impregnated  with  a  plastic 
insulating  compound,  first  under 
vacuum  and  then  under  com- 
pressed air,  and  finally  again 
dried  under  vacuum.  This  makes 
the  winding  not  only  fire-proof 
but  also  thoroughly  water-proof. 
The  completed  winding  is  then 
placed  in  the  magnet  case. 

It  will  be  noted  that  the  form  E 
is  provided  with  an  outer  flange 
O  and  an  inner  flange  S  in  addi- 
tion to  the  central  flange  T  ex- 
tending upward  and  supporting 
the  winding.  The  inner  and 
outer  flanges  are  carefully  fin- 
ished and  fitted  to  finished  sur- 
faces on  the  inner  and  outer  pole 
laces   of   the   magnet   case.     This 

seals  the  lower  face  of  the  winding  chamber,  and  a 
water-tight  joint  is  insured  by  clamping  the  flanges  in 
place  by  the  screws  17  which  are  spaced  four  inches  apart 
all  around  the  flanges  0  and  S.  This  clamping  arrangement, 
together  with  the  clamps  F  already  mentioned,  holds  the  wind- 
ing rigidly  and  prevents  displacement. 


Willi  the  winding  thus  assembled  in  the  magnet  case,  the 
lower  face  of  the  coil  form  E  is  covered  by  a  heavy  annular 
plate  O  of  non-magnetic  manganese  steel,  which  in  turn  is 
held  in  place  by  the  jiole  shoes  //  and  /.  Both  of  these  pole 
shoes  are  provided  with  shoulders,  thereby  protecting  the 
•  bolts  from  shearing  stress.  The 
heads  of  the  outer  clamping  bolts 
./  are  protected  by  the  ribs  of  I  he 
frame  between  which  they  ;ire 
located.  It  will  be  noted  that  the 
manganese  steel  plate  O  is  pro- 
vided with  raised  shoulders 
aiouiid  its  inner  and  outer  peri- 
lilieries,  which  provides  for  a  seat 
against  the  magnet  poles  and  an 
air  space  or  cushion  under  the 
winding  at  V.  By  this  means  the 
shocks  taken  by  the  outer  plate  O 
will  be  transmitted  directly  to 
the  magnet  frame  instead  of 
being  taken  by  the  winding.  The 
magnet  pole  shoes  are  so  con-. 
structed  with  regard  to  the  outer 
plate  O  that  none  of  the  clamping 
surfaces  can  become  battered, 
and,  if  required,  the  plate  G  can 
therefore  always  ne  easily  re- 
newed. The  entire  lower  wearing 
face  of  the  magnet  can  also  be 
renewed  without  difficulty  at  any 
place  where  the  magnet  may  be 
in  use,  there  being  no  necessity 
of  exposing  or  disturbing  the 
winding,  or  breaking  the  water- 
tight joint  between  the  coil  form 
E  and  the  frame  of  the  magnet. 
The  terminals  in  the  lifting  magnet  shown  are  also  of  in- 
terest. The  terminal  cavity  is  surrounded  by  raised  walls  K 
which  are  cast  integral  with  the  magnet  case,  and  of  suffi- 
cient strength  to  withstand  any  stresses  which  may  be  placed 


Fig.  3. 


The  Magnet  used  for  Transferring  Scrap  from  Shop  Car  to  Railroad  Car. 

on  the  walls  when  the  magnet  is  in  use.  The  terminal  cav- 
ity is  closed  at  the  top  with  a  heavy  steel  cover  L  seating 
against  a  gasket  and  forming  a  water-tight  joint.  The  heads 
of  the  bolts,  by  means  of  which  this  cover  is  held  in  place,  are 
protected  by  the  projecting  walls  of  the  cavity.  The  terminals 
themselves    are    of    the    plug    type,    which    permits    of    quick 
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attachment  and  (k-tarliiiu'iit  of  siMvici-  wires.  Several  iiii- 
proveiuents  have  been  made  in  the  details  of  the  construc- 
tion over  previous  designs.  The  female  niemhers  M  of  the 
terminal  are  enclosed  in  an  insulating  tube  so  that  a  ground 
or  short  circuit  cannot  result  even  if  the  service  wires  should 
be  left  hanging  from  the  crane  with  the  current  on.  The 
insulating  tubes  are  each  encased  in  a  steel  tube  to  prevent 
abrasion  ol  the  insulation.  These  steel  tubes  tit  closely  In 
babbitted  openings  .Y  in  the  side  of  tlie  terminal  chamber. 
The  male  menibeis  /'  of  the  plug  connectors  are  mounted 
upon  a  heavy  plate  K  of  fire-proof  insulating  material  which 
closes  the  entrance  to  the  winding  chamber  and  is  seated  upon 
a  gasket  effecting  a  water-tight  joint.  The  plugs  and  the 
plate  h'  may  be  removed  without  throwing  any  strain  on  the 
connection  to  the  winding,  the  connections  consisting  of  loops 
of  very  flexible  copper  ribbon,  as  indicated  in  the  engraving, 
and  placed  in  the  box-like  ends  of  the  terminal  studs.  This 
construction  makes  it  impossible  for  the  flexible  leads  which 
connect  to  the  two  ends  of  the  magnet  winding  to  come  into 
accidental  contact. 

As  an  example  of  the  capacity  of  these  lifting  magnets  it 
may  be  mentioned  that  a  magnet  of  the  new  type,  40  inches 
in  diameter,  known  as  No.  4  type  SA  magnet,  lifts  prac- 
tically the  same  amount  as  a  magnet  50  inches  in  diameter, 
of  the  older  designs,  but  weighs  2,000  pounds  less.  This 
means  that  tor  the  same  power  consumption  the  magnet  can 
lift  a  much  greater  load,  inasmuch  as  the  dead  weight  of 
the  magnet  must  constantly  be  taken   into  account. 

The  accompanying  half-tones  Figs.  2  and  3  show  two  inter- 
esting applications  of  these  magnets.  In  Fig.  2  the  capacity 
and  adaptability  of  the  magnet  is  strikingly  illustrated;  in 
Fig.  3  its  capacity  for  lifting  scrap  is  plainly  in  evidence. 


YEMCO  QUICK-ACTING  WRENCH. 

Figure  1  shows  a  quick-acting  wrench  made  by  the  York 
Electric  &  Jlachine  Co.,  30-34  N.  Penn  St..  York,  Pa.;  Fig.  2 
shows  the  method  of  operating  it.  In  closing  the  wrench,  the 
construction  is  such  that  the  sliding  jaw  may  be  pushed  freely 


ame  of  the  spring,  so  that  it  is  free  to  revolve.  When  it  is 
desired  to  push  the  jaw  backwards,  the  plunger  shown  is 
pressed.  This  pushes  (he  ball  against  the  conical  bearing  of 
the  screw  and  forces  it  out  of  contact  so  that  it  Is  free  to 
revolve  and  allow  the  jaw  to  be  drawn  back. 

This  wrench  is  eight  inches  long,  made  cf  a  high  quality 
of  steel  drop  forging  atid  is  case-hardened  with  a  mottled 
linisli. 

CURTIS  SAND-BLAST  OUTFIT. 

The  Curtis  &  Co.  Mfg.  Co.,  St.  Louis,  .Mo.,  makes  the  im- 
I)roved  form  of  sand  blast  shown  herewith.  It  varies  radi- 
cally iu  its  construction  and  operation  from  other  apparatus 
of  this  kind  on  the  market,  particularly  in  the  fact  that  the 
screening    apparatus    is    incorporated    in    the    design    of    the 


Fifir.  1.    Q'jlck-actlng  Wrench  made  by  the  York  Electric  &  Machine  Co. 

forward  until  it  fits  the  nut,  when  it  is  securely  locked 
in  position.  Pressure  on  the  plunger  in  the  sliding  jaw  re- 
leases it.  so  that  it  may  be  withdrawn  from  the  nut  and 
adjusted  to  a  larger  size.  The  operation  of  opening  or  closing 
may  be  performed  with  one  hand. 


Fig.  2.    Method  of  Operating  the  Quick-acting  "Wrench. 

The  construction  is  shown  in  Fig.  2.  The  screw  is  double- 
threaded  and  of  steep  pitch,  engaging  angular  grooves  cut 
in  the  body  of  the  wrench;  in  pushing  the  jaw  forward,  this 
steep-pitch  screw  revolves  freely.  When  reverse  pressure 
comes  on  it,  however,  a  coiled  spring  contained  within  the 
nut,  presses  it  forward  so  that  its  conical  front  bearing  is 
forced  into  its  taper  seat,  with  sufficient  pressure  to  lock  it 
by  friction  against  any  possible  rotation  from  movement  of 
the  jaw.  When  sliding  the  jaw  forward  this  screw  is  pushed 
by  the  pressure  away  from  this  taper  seat,  against  the  resist- 


A  Sand  Blast  Apparatus  iu  which  the  Supply  is  taken  from  an  Op»n  Tank. 

device,  and  in  the  fact  that  the  sand  is  not  under  pressure 
either  in  the  reservoir  or  in  the  hose  which  leads  it  to  the 
nozzle. 

The  reservoir  or  tank  is  open  at  the  top.  but  is  covered 
with  a  screen  of  such  mesh  as  to  allow  dust  and  sand  of  the 
proper  size  to  fall  through,  while  pieces  of  castings  or  other 
foreign  matter  roll  down  the  incline  and  fall  through  the 
screen.  Before  the  sand  has  a  chance  to  drop  into  the  tank, 
the  dust  is  separated  from  it  by  means  of  a  small  air  jet. 
so  that  only  the  sand  itself,  of  the  right  size,  enters  the 
hopper.  In  the  center  of  the  cone-shaped  bottom  of  the  tank 
is  an  opening  of  about  hand-hole  size.  Underneath  this  is  the 
plate  shown  attached  by  four  studs.  The  sand  drops  freely 
through  the  hole  onto  this  plate,  where  the  cone-shaped  pile 
thus  formed  stops  the  opening  and  prevents  overflowing.  The 
air  and  sand  hose  are  separate,  being  joined  only  at  the  noz- 
zle. The  blast  of  air  through  the  nozzle  creates  a  partial 
vacuum  in  the  sand  hose,  which  draws  the  sand  by  suction 
from  the  pile  on  the  plate  at  the  bottom  of  the  tank.  The  air 
supply  alone  is  regulated,  and  this  is  done  by  the  air  valve 
at  the  nozzle  in  the  operator's  hands.  The  supply  of  sand 
regulates  itself  automatically. 

Among  the  advantages  claimed  for  this  arrangement  are 
the  following:  A  complete  and  effective  screening  attach- 
ment; the  possibility  of  filling  the  machine  when  the  blast 
is  in  operation;  the  avoiding  of  the  trouble  from  moisture  in 
the  air.  accomplished  by  keeping  the  sand  out  of  contact 
with  the  air  blast  until  it  has  reached  the  nozzle  holder;  the 
regulation  of  the  machine  from  the  operator's  working  posi- 
tion; the  possibility  of  cleaning  the  sand  blast  hose  while 
the  machine  is  in  operation,  by  pressing  the  nozzle  to  the 
floor  for  a  few  seconds;  the  use  of  a  cheap  grade  of  sand  blast 
hose,  made  possible  by  the  fact  that  the  sand  is  drawn 
through  by  suction  instead  of  forced  through  by  high  press- 
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urp;  ami  a  reversible  loiistnutiou  for  the  nozzles.  The  New 
York  address  of  the  builders  of  this  apparatus  is  30  Church 
Street. 


WIZARD  QUICK-CHANGE  DRILL-CHUCK 
AND  COLLET. 
The  MeCrosU.v  Reamer  Co.  of  MeadvUle,  Pa.,  is  manufac- 
turing the  "Wizard"  quick-change  drill  chuck  and  collet 
shown  in  Figs.  1  and  2.  This  tool  is  of  the  type  which  per- 
mits drills,  reamers,  taps,  counterbores,  etc.,  to  be  placed  in 
or  removed  from  a  machine  spindle  without  stopping  it.  Its 
special  advantages  lie  in  the  firmness  witli  which  the  collets 


Pig.  1.    The  "Wizard"  Quick-change  Chuck  and  Collet. 

are  held,  and  the  ease  with  which  they  may  be  Inserted 
Special  pains  have  also  been  taken  to  put  the  highest  grade 
of  material  and  workmanship  into  their  construction. 

The  chuck  and  the  collet,  separated,  are  shown  in  Fig.  1. 
The  chuck  has  a  Morse  taper  shank,  fitting  the  spindle  of 
the  machine,  with  a  seat  at  the  outer  end  to  receive  the  collet. 
The  latter  is  ground  accurately  on  the  outside  diameter  to  fit 
this  seat,  and  is  provided,  as  well,  with  a  conical  point  which 
assists  in  inserting  it  in  the  chuck,  and  firmly  centers  it  after 
It  is  seated.  When  the  collet  is  pushed  into  the  chuck,  as 
shown  in  Fig.  2,  the  driving  lugs  on  the  side  of  the  collet 
ride  up  the  inclined  cam  surfaces  and  strike  against  the 
entrance  of  an  angle  slot  in  the  collar  on  the  lower  end  of 
the  chuck.  The  revolving  spindle  causes  this  collar  to  rotate 
slightly  when  grasped  by  the  hand,  as  shown  in  Fig.  2,  allow- 
ing the  driving  lugs   of  the  collet  to  enter  the  slots  in  the 


Fig.  2.    Inserting  a  Collet  In  the  Chuck. 

chuck.  The  releasing  of  the  hand  then  permits  the  sleeve  to 
fly  back  under  the  influence  of  a  spring  contained  within  it, 
locking  the  lugs  of  the  collet  securely  in  place  hy  a  principle 
identical  with  the  bayonet  lock  of  the  Springfield  rifle.  As 
the  locking  surface  is  made  angular,  the  collet  is  forced  with 
considerable  pressure  back  into  its  seat,  so  that  it  is  accu- 
rately centered  by  its  tapered  point.  In  releasing  the  collet, 
the  collar  is  grasped  by  the  hand,  when  the  revolving  of  the 
spindle  opens  the  lock  and  permits  the  collet  to  drop  freely 
or  be  taken  out.  It  will  be  noticed  that  the  collets  are  pro- 
vided with  a  collar,  which  is  used  against  the  hand  as  a 
shoulder,  when  placing  the  tools  in  the  chuck  or  in  catching 


them  when  released.  The  form  of  lock  employed  makes  the 
chuck  useful  for  back-facing  as  well  as  for  straight  drilling 
or  counterborlng. 

These  collets  are  drop-forged  from  high  grade  steel,  ma- 
chined, hardened,  and  ground.  The  whole  collet,  including 
the  driving  lugs,  is  a  solid  piece  of  steel.  They  are  furnished 
either  with  standard  Morse  holes  or  sent  blank.  The  blank 
collets  are  not  hardened,  and  may  easily  be  bored  to  receive 
straight  shanked  drills,  taps,  reamers,  etc.  If  desired,  these 
are  sent  0.003  Inch  over  size  so  that  they  may  be  hardened 
and  ground  after  being  fitted  to  the  tools.  Various  ways  of 
fitting  special  tools  to  these  collets  may  be  employed.  One 
of  the  most  convenient  ways  is  to  drive  a  hardened  pin 
through  both  collet  and  tool  shank.  Set-screws  may  also  be- 
used,  or  a  tang  and  drift  slot  may  be  formed  in  the  tool 
shank  and  the  collet.  In  all  cases  it  is  best  to  bore  blank 
collets  to  a  driving  fit.  The  chucks  are  hardened  and  ground 
inside  and  out. 

Chucks  are  made  in  three  sizes,  for  collets  l.'i/16  inch 
in  diameter  with  a  maximum  hole  of  Morse  taper  No.  2 
for  the  smallest  size  up,  to  collets  1%  inch  in  diameter  with 
Morse  hole  No.  4  for  the  largest.  When  required,  the  chucks 
will  be  sent  with  the  shank  left  blank,  so  that  they  may  be 
turned  to  fit  the  tail-stock  of  a  lathe,  or  other  irregular  taper 
holes. 


KRIEGER  TOOL  &  MFG.  CO.'S  AIR  HARD- 
ENING STAND. 
The  Krieger  Tool  &  Mfg.  Co.,  S3  West  Randolph  St.,  Chi- 
cago, 111.,  has  designed  a  stand  for  the  air  cooling  of  cutters 
in  hardening.  The  special  purpose  of  the  arrangement  is  to 
subject  the  tool  being  hardened  to  a  blast  of  air  from  every 
side,  and   thus  harden   it  evenly  all  over.     As   may   be  seen 


Air  Cooling  Stand  arranged  to  Direct  the  Air  Blast  on  aU  Sides 
of  the  Work. 

from  the  engraving,  the  cutter  to  be  hardened  is  placed  on  a 
screen.  This  is  supported  between  the  openings  of  two  blast 
pipes,  which  direct  the  air  onto  it  from  each  side.  By  plac- 
ing on  the  blast  pipes  special  top  and  bottom  nozzles  having 
elongated  openings,  it  is  possible  to  harden  several  objects 
at  a  time,  and  thus  increase  the  capacity  of  the  device. 


DIAMOND  AUTOMATIC  DIE-HEAD. 

The  accompanying  half-tone  illustrates  a  new  self-opening 
die-head  brought  out  by  the  Diamond  Power  Specialty  Co., 
Detroit,  Mich.  This  die-head  embodies  several  new  features 
of  which  the  four  most  Important  ones  are:  the  arrangement 
for  discharging  the  chips;  the  method  of  preventing  unequal 
wear  of  the  chasers;  the  range  of  the  capacity  of  each  size 
of  heaH;  and  the  relatively  small  size  of  the  die-head  for  its 
capacity. 

The  first  of  these  features,  the  discharging  of  the  chips, 
is  accomplished  by  providing  ample  openings  back  of  the 
chasers  through  which  the  chips  are  flushed  out  by  the  oil 
used  for  cutting  the  thread.  Unequal  wear  on  the  chasers 
is  provided  against  by  mounting  them  on  pivots  in  the  body 
of  the  die  so  that  when  they  are  drawn  together  by  the 
adjusting  ring,  the  outer  end.  where  the  heaviest  wear  takes 
place,  closes  in  faster  than  the  portion  nearer  the  pivots, 
thus  compensating  for  the  unequal  wear  in  the  Jength  of  the 
chaser,  and  making  possible  the  producing  of  threads  of  uni- 
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fciin  iliiiiiu'tor  throiigliout  their  loiigth.  Tliis  is  a  most  Im- 
portant improvement  in  tills  class  of  dies.  The  construction 
of  the  die-head  permits  right-  and  left-hand  threads,  whether 
of  U.  S.  standard  shape  or  square,  Acme,  Whltworth,  pipe, 
or  special  threads  of  various  pitches  to  be  cut  with  the  same 
die-head  on  stock  within  the  limits  for  which  the  head  Is 
suited  simply  by  changing  chasers.  The  die-head  can  also 
be  used  as  a  forming  tool  for  small  articles  by  using  special 
blades  of  req\iired  shape.  The  fourth  feature  of  this  die-head, 
to  which  special  attention  is  called,  is  its  small  size  in  com- 
parison with  its  range.  The  closing  ring  is  placed  outside  of 
the  chasers,  and  has  its  bearing  on  the  latter  immediately  over 
the  point  where  the  greatest  cutting  stress  comes.  Any  wear 
between  this  closing  ring  and  the  chaser  holder  is  taken  up 
in  adjusting  the  die  for  si/e,  so  that  this  wear  does  not  accu- 
mulate with  the  use  of  the  die. 


A  Compact  Self-opening  Die-head. 

The  length  of  the  thread  cut  is  adjusted  closely  by  an  inter- 
nal stop-pin  actuated  by  the  work,  thus  enabling  it  to  be 
used  in  an  ordinary  turret  or  automatic  screw  machine. 
When  the  stop-pin  is  removed,  a  thread  of  any  desired  length 
can  be  cut.  For  heavy,  rough  work,  a  stop  can  be  furnished 
which  permits  taking  two  cuts  in  producing  the  finished 
thread.  The  die-head  is  closed  either  by  hand,  or  by  fastening 
a  small  piece  of  steel  on  the  turret  slide,  to  actuate  the  closing 
lever  on  the  backward  motion  of  the  turret. 


WALTHAM  AUTOMATIC  ESCAPE-WHEEL 
CUTTING  MACHINE. 
The  cutting  of  escape  wheels  for  watch  movements  requires 
several  operations,  to  form  the  teeth  accurately  to  their  some- 
what complex    shape.     In   all   except   the    largest   watch   fac- 


Plff.  1     Automatic  Machine  for  Cutting  Escape  Wheels  for  Watches. 

tories,  the  cutting  of  these  wheels  is  done  on  machines  similar 
in  principal  to  the  larger  automatic  gear  cutters  used  in  the 
machine  shop,  excepting  that  a  turret  containing  a  number 
of  spindles  is  used  instead  of  the  single  spindle  found  in  the 


larger  tool.  In  the  commercial  form  of  automatic  wheel  cut- 
ter, this  turret  1b  Indexed  by  hand  after  each  cut  around  the 
work.  Some  of  the  largest  watch  factories  have  designed 
machines  of  their  own  which  index  automatically,  not  stop- 
ping until  the  entire  cutting  has  been  accomplished.  These 
machines,   however,   are  not  on  the  market.     TKe  Walthani 


Fig.  2.    View  sbonring  Mechanism  nrithin  the  Base. 

Machine  Works,  Newton  St.,  Waltham,  Mass.,  has  recently 
produced  the  machine  shown  In  Figs.  1  and  2,  which  is  en- 
tirely automatic  in  its  action  and  is  built  for  sale  to  the  trade 
generally. 

The  base  of  the  machine  encloses  the  cam  mechanism  which 
governs  its  movements,  as  shown  in  the  illustration  Fig.  2. 
On  the  base  is  mounted  a  spindle  turret,  of  cylindrical 
form,  containing,  in  this  case,  seven  spindles  (less  than 
seven  spindles  may  be  used  in  cutting  shapes  of  wheels 
in  which  so  many  cuts  are  not  required).  In  operation  the 
machine  takes  the  first  cut  around  the  wheel,  indexing  auto- 
matically, step  by  step.  When  the  last  tooth  has  been  cut, 
the  drive  is  disconnected  from  the  cam-shaft,  and  engaged 
with  the  turret  spindle  revolving  mechanism.  When  the 
turret  has  been  in- 
dexed to  a  new  posi- 
tion, the  feed  is  again 
connected,  when  the 
second  cut  proceeds  as 
did  the  first  one.  The 
last  time  around,  at  the 
completion  of  the  last 
cut,  the  machine  is 
stopped. 

The  spindle  head 
swings  upward  about 
its  pivot  on  the  return 
stroke  of  the  work  and 
the  indexing  of  the  lat- 
ter takes  place  during 
this  movement.  The 
periphery  of  the  cylin- 
der which  carries  the 
spindles,  carries  also  a 
series  of  adjusted 
screws  for  regulating  the  depth  of  cut  for  each  cutter.  For 
longitudinal  position,  each  cutter  is  adjusted  by  turning  the 
threaded  quills  that  serve  as  bearings  for  the  spindles.  Each 
cut  is  thus  independently  adjusted.  A  swing  feed  stop  is  pro- 
vided for  supporting  the  work  arbor.  The  index  mechanism 
is  of  the  standard  form  used  by  this  firm. 

Fig.  3  shows  the  shape  of  teeth  produced  and  the  layout 
of  the  cutting.  It  will  be  noted  that  there  are  in  this  case 
fifteen  teeth,  and  that  seven  cuts  are  required  to  complete 
each  tooth,  making  105  cuts  in  all.  As  explained,  this  is  done 
entirely  automatically,  and  the  machine  stops  at  the  com- 
pletion of  the  105th  cut. 


Fig.  3. 


Shape  of  the  Teeth  and  Layout 
of  the  CuttlDg. 


ARMSTRONG  KNURLING  TOOL. 

The  knurling  tool  shown  in  the  accompanying  illustration 
is  made  by  the  Armstrong  Bros.  Tool  Co.,  113  N.  Francisco 
Ave.,  Chicago,  111.     Its  construction  is  evident  from  a  glance 
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at  the  Illustration.  Exclusive  of  the  rolls  and  pins,  It  Is  com- 
posed of  but  two  parts— the  shank,  and  the  rocking  holder  for 
the  rolls.  The  holder  (its  into  a  tongued  and  grooved  circular 
seat  in  the  shank,  being  retained  in  place  there  by  a  pin 
passing  through  a  circular  groove  in  the  tongue  formed  on 
the  shank.     The  holder  is  thus  free  to  swivel  when  brought 


required  stifTness.  The  uprights  are  securely  bolted  to  the 
bed,  and  are  properly  dowelled  and  connected  by  a  stiff  cross 
base.  The  cross  rail  housings  and  top  brace  can  be  removed 
from  the  machine,  when  a  sweep  can  be  attached  to  the  table 
for  boring  large  castings.  Under  these  conditions  there  is  no 
part  of  the  machine  projecting  within  the  travel  of  the  sweep, 
thus  adapting  it,  particularly,  for  such  work. 

The  drive  of  the  machine  is  best  seen  in  Kig.  2,  which 
shows  the  back  gearing  with  the  cover  removed.  The  3-step 
cone  shown  is  connected  by  a  silent  chain  with  the  driving 


Armstrong  Knurltngr  Tool  of  Simple  and  Rigid  Design. 

iu  contact  with  the  work,  so  that  both  of  the  rolls  bear  on 
the  metal  with  even  pressure.  This  method  of  self-centering 
gives  practically  no  lost  motion,  and  the  joint  has  ample 
bearing  to  resist  the  strains  of  both  end  and  side  thrust. 

This  tool  is  furnished  with  either  coarse,  medium  or  fine 
knurls.  The  knurls  and  pins  are  made  of  hardened  tool  steel. 
The  other  parts  are  drop  forged  or  bar  steel,  hardened. 


NE"W  LINE  OF  POOLE  BORING  AND  TURN- 
ING MILLS. 

The  J.  Morton  Poole  Co.,  Wilmington,  Del.,  has  designed  a 
new  line  of  boring  mills  for  sizes  from  7  to  14  feet  swing. 
The  accompanying  illustrations  show  the  general  features 
of  this  new  line.  It  is  intended  to  meet  the  requirements 
of  general  shop  use.  The  various  sizes  are  liberal  in  their 
dimensions,  and  are  carefully  designed  as  to  distribution  of 
metal  and  weight  to  give  the  maximum  efficiency  at  high 
speed.      The    journals    and    bearings    are    carefully    scraped; 
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Fig.  1.    Poole  Boring  and  Turning  Mill,  7  to  14  feet  Swing. 

bronze  gears  and  bushings  are  used  throughout  wherever 
necessary.  A  particular  point  is  made  of  ease  of  oieration, 
all  rapid  movements  being  effected  by  power,  insuring  rav'd 
production  of  work. 

A  general  view  of  one  of  these  machines  is  shown  in  Fig.  1. 
It  will  be  seen  that  the  bed  is  unusually  deep;  it  is  of  bo.x 
construction,   and    is   braced   with    internal    ribs   to    give   the 


Fig.  2.     Looking  Do\vn  on  Gear  Drive  from  the  Rear. 

shaft  of  the  back  gearing.  This  latter,  by  means  of  positive 
and  friction  clutches,  gives  four  changes  of  speed.  This,  with 
the  three-step  cone  and  two-speed  counter-shaft,  gives  24 
table  speeds  in  all.  It  will  be  noted  that  the  back  gear  shafts 
are  not  journaled  in  the  sides  of  the 
bed,  but  are  set  in  pedestal  bearings, 
whose  caps  may  be  removed,  thus  per- 
mitting the  removal  of  the  entire  gear- 
ing without  dismantling  the  mill.  All 
the  gearing  at  the  back  of  the  machine 
is  well  protected  with  a  heavy  gear 
cover,  which  may  be  easily  removed. 
For  electrical  drive,  the  cone  pulley 
shown  is  replaced  with  a  motor,  which 
is  connected  to  the  driving  shaft  in  the 
samQ  way  by  a  silent  chain.  By  using 
a  motor  having  a  variable  speed  ratio 
of  2  to  1,  the  full  range  of  speeds  given 
by  the  belt  drive  is  obtained,  but  with 
finer  gradations. 

All  the  gearing  is  of  steel,  except  the 
table  gear  and  the  driving  pinion,  the 
latter  of  which  has  20  teeth.  These  are 
both  made  of  a  high-grade,  close-grained 
cast  iron,  especially  adapted  for  the 
gearing.  They  will  be  furnished  with 
steel  at  an  extra  cost,  if  desired.  The 
table  is  driven  on  a  very  large  diam- 
eter, giving  adequate  power  up  to  the 
full  range  of  tlie  machine.  The  table 
spindle  is  accurately  finished  by  grind- 
ing on  dead  centers.  It  is  carried  in 
two  bearings  of  large  diameter,  pro- 
vided with  taper  bushings  and  adjust- 
ing screws  to  take  up  the  wear.  The 
lower  bearing  is  supported  in  the  bed 
by  a  heavy  bonnet.  Owing  to  the  depth 
of  the  bed,  the  bearings  can  be  placed  tar  enough  apart  to 
insure  stability. 

The  cross  rail  is  of  box  girder  form  and  of  large  cross 
section,  circular  in  the  center.  It  is  held  in  position  by 
clamps  on  the  inside  and  outside  edges  of  the  uprights.  It  is 
li.ised  and  lowered  by  a  power  traverse,  the  mechanism  of 
which    is   very   simple,    and    is  located   within   the   bed,   thus 
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adding  to  the  noat  appearance  of  the  machine.  The  power 
traverse  is  also  ai)plied,  in  this  machine,  to  the  cross-heads 
and  tool  bars  as  well,  which  are  handled  by  power  in  either 
direction,  thus  saving  a  great  deal  of  time  and   labor.     The 


key-eeatlng,  and  slotting,  traveling  or  stationary  head  with 
revolving  spindle,  and  special  heads  with  various  styles  of 
tool  bars  for  special  work. 


THE  NEWTON  NO.  7  HORIZONTAL  MILLING 
MACHINE. 

Figs.  1  and  2  illustrate  the  latest  and  heaviest  designs  of 
plain  milling  machines  built  by  the  Newton  Machine  Tool 
Works,  Inc.,  Philadelphia,  Pa.  It  is  provided  with  the  build- 
ers' latest  arrangements  of  feed  and  speed  control.  In  which 
all  the  operating  handles  are  located  on  the  working  side  of 
the  machine,  as  shown  in  Fig.  1.  The  machine  Is  intended 
for  the  heaviest  kind  of  slab  milling. 

The  spindle  is  driven,  as  shown  in  Fig.  2,  by  a  50  H.P. 
motor,  which  is  copnected  by  spur  and  bevel  gears  with  the 
splined  vertical  shaft,  mounted  on  the  left-hand  bousing. 
This  shaft  drives  a  hardened  steel  worm  of  very  steep  pitch, 
engaging  a  bronze  worm-wheel  keyed  to  the  spindle,  and 
running  in  oil.  The  spindle  of  this  machine  Is  8'A  Inches  In 
diameter,  and   has  a  cross  adjustment  along  the  rail  of  12 


Fig.  3.     Keed-box  of  the  Poole  Boring  and  Turning  Mill. 

rapid  traverse  shaft  is  driven  by  spur  gearing  from  the  inter- 
mediate back-gear  shaft  in  both  the  motor-  and  belt-driven 
machines.  It  is  impossible  to  throw  in  both  the  traverse  and 
slow  feed  at  the  same  time. 

The   cross-heads  are  entirely   independent    in    their   move- 
ments  as  to  direction   and   amount   of  feed;    each   one  can 
be   brought    to    the   center   for   boring.     The   rams    are    very 
stiff  and   are  separately  counterbalanced  by  weights  at  each 
end  of  the  rail.     The  counterbalance  weight  is  connected  at 
the  rear  of  the  frame,  thus  providing  room  for  chains  from 
overhead  cranes.     Each  head  is  equipped  with  a  forged  steel 
square  tool  bar,  secured  by  three  binding  screws  and  a  set- 
screw.     By  the  operation  of  the  swivel  worm,  the  heads  can 
be  set  at  any  angle  up  to  50  degrees 
in   eithec  direction.     Eight   feeds   are 
provided  for  each  head,  ranging  from 
1/40  inch  to  1  inch  per  revolution   of 
the  table.     Fig.  3  shows  the  feed  box 
(there  is  one  on  each  side  of  the  table) 
with   the   cover    removed.      The   eight 
changes  are  obtained  in  this  box  with- 
out   stopping     the    mill.     The     feeds 
of   the   two    heads   are    entirely    inde-  '^'*-  '■ 


Figr.  2.    Newbon  Horizontal  MUltng  Machine  from  Motor  and 

pendent.  The  gears  are  of  cast  iron  and  bronze,  of  coarse 
pitch  and  wide  face,  strong  enough  for  the  heaviest  work  they 
will  ever  be  called  on  to  perform. 

All    mills   of   this   make    can    be    furnished    with    the    fol- 
lowing   special    attachments;    threading    and    drum    scoring. 


Newton  Horizontal  Milling  Machine  from  Operator's  Side. 

inches,  for  convenience  in  setting  the  cutters  to  the  work. 
The  cross  rail  is  set  at  such  an  angle  that  the  thrust  of  the 
cut  comes  directly  against  the  broad  bearing  surface.  It  is 
counterbalanced,  and  is  provided  with  a  rapid  traverse  move- 
ment, connected  with  the  vertical  shaft  on  the  left-hand  hous- 
ing, and  controlled  by  the  counter-weighted  lever  shown  at 
the  operator's  position  in  Fig.  1.  The  elevating  screws  are 
provided  with  bearings  at  both  top  and  bottom.  This  is 
advisable  because,  in  forcing  the  cutter  into  the  work,  the 
rail  is  drawn  downward  and  by  placing  bearings  at  each  end 
the  screws  are  always  in  tension.  This  avoids  the  danger  of 
bending  that  would  otherwise  result  from  having  the  screws 
in  compression.  The  hand  adjustment  is  by  means  of  the 
large  hand-wheel  shown  on  the  angular  shaft  in  Fig.  1.     At 

the  side  of  the  housing  in  this  en- 
graving will  be  noted  a  threaded 
rod  with  four  adjustable  collars 
(only  two  shown)  for  determining 
the  vertical  position  of  the  rail  for 
duplicating  depths  of  cuts  In  man- 
ufacturing work. 

The  power  for  the  feeds  is  taken, 
as  shown  in  Fig.  2,  from  the  hori- 
zontal driving  shaft  at  the  base  of 
the  housing,  through  bevel  gears 
by  which  the  shaft  is  reversed.  This  clutch 
through  the  small  bevel  gears  and  rock 
shafts  shown,  by  a  lever  on  the  operator's  side  of  ma- 
chine in  Fig.  1.  The  feed  shaft  drive  comes  through 
to  this  side,  where  it  may  be  connected  with  the  feed  shaft. 


Worm-drive  Side. 

and   a   clutch 
is    controlled 
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either  directly  at  a  bigli  speed  ratio  for  the  rapid  movements 
of  the  table,  or  through  the  feed  change  box  shown,  which 
gives  nine  rates  of  feed  by  the  manipulation  of  the  t*o 
handles  provided.  This  change  from  rapid  traverse  to  power 
feed  is  effected  by  a  lever  conveniently  placed,  which  also 
serves  to  lock  the  table  in  position  when  set  centrally,  with 
the  feed  thrown  out.  This  locking  is  convenient  when  cut- 
ting down  into  the  work.  The  table  is  fed  through  a  spiral 
gear  and  rack.  Hand  adjustment  is  obtained  by  the  large 
hand-wheel  shown  on  the  horizontal  shaft  in  Fig.  1. 

The  work  table  of  this  machine  is  42  inches  wide,  and  will 
mill  S  feet  in  length.  The  distance  between  the  uprights,  and 
the  distance  from  the  center  of  the  floor  to  the  top  of  the 
work  table  is  50  inches.  The  approximate  net  weight  of  the 
machine  is  96,000  pounds. 


NEWTON  HORIZONTAL  BORING,   DRILLING 
AND  MILLING  MACHINE. 

Figs.  1  and  2  show  two  views  of  a  horizontal  boring,  drill- 
ing and  milling  machine  built  by  the  Newton  Machine  Tool 
Co.,  Inc.,  Philadelphia,  Pa.,  for  the  Japanese  government. 
These  machines  are  interesting  because  of  their  range  of  ca- 
pacity and  the  completeness  of  the  speed,  feed  and  rapid  tra- 
verse movements  incorporated.  Particular  attention  has  also 
been  paid  to  bringing  the  various  controlling  handles  within 
reach  of  the  operator. 

The  machine  is  driven  by  a  7i,i  H.P.  motor,  with  a  speed 
ratio  of  3  to  1.  This  motor  is  mounted  on  the  left  of  the  ma- 
chine, and  is  best  seen  in  Fig.  1.  The  power  is  transmitted 
from  this  through  raw  hide  and  steel  spur  gears,  splined 
shafts  and  bevel  gearing,  to  a  driving  shaft  in  the  head, 
parallel  with  and  above  the  spindle.  This  connection  is  made 
through  a  bevel  gear  reversing  device,  seen  In  Fig.  1,  oper- 
ated by  a  handle  near  the  front  end  of  the  spindle,  within 
convenient  reach  of  the  operator.     The  driving  shaft  may  be 


Fig.  1.    Newton  Horizontal  Boring.  Drilling  and  Milling  Machine. 

set  to  drive  the  face-plate  directly  through  the  internal  gear, 
or,  for  high  speeds,  by  a  longitudinal  shifting  of  the  driving 
shaft;  the  spur  gear  keyed  to  it  may  be  engaged  with  a  simi- 
lar gear  keyed  to  the  spindle.  For  the  face-plate  drive,  the 
pinion  is  cut  from  the  solid  metal  of  the  shaft.  The  speed 
range  is  from  10.44  to  31.44  revolutions  per  minute  for  the 
face-plate  drive,  and  from'  33.75  to  101.25  revolutions  per 
minute  for  the  high-speed  connection. 

The  feeds  are  taken  from  the  driving  shaft,  through  the 
nest  of  gears  shown.  The  feed  operates  through  a  bevel  gear 
reversing  mechanism  which  applies  to  all  the  feed  movements 


In  the  machine.  The  hand-wheel  on  the  heads  gives  a  fine 
adjustment  for  all  the  machine  settings.  At  this  station  the 
manipulation  of  suitable  levers  applies  the  feed  either  to 
the  longitudinal  traverse  of  the  bar,  the  vertical  tra- 
verse of  the  head,  or  the  horizontal  traverse  of  the  col- 
umn on  the  bed.  The  traverse  of  the  column  on  the 
bed  is  effected  by  a  spiral  rack  and  pinion  movement.  In 
this  case,  the  handles  for  throwing  in  the  rapid  movement 
and  the  power  feed,  interlock  with  each  other,  so  that  the 
simultaneous  application  of  both  is  impossible.    All  the  rapid 


Fig.  2.    Newton  Horizontal  Boring,  DrilUng  and  MUllng  Machine. 

movements  are  derived  from  the  horizontal  shaft  shown  be- 
low the  motor  in  Fig.  1.  The  rapid  movement  of  the  spindle 
is  by  hand,  through  the  wheel  shown  in  the  extreme  right  of 
Fig.  2.  With  the  construction  of  spindle  feed  slide  provided, 
the  length  of  the  bar  and  the  length  of  its  traverse  can  be 
increased  to  any  amount  required  by  the  work  of  the  pur- 
chaser. 

The  spindle  of  this  machine  can  be  adjusted  from  20  inches 
to  60  inches  above  the  floor  plate.  The  upright  in  this  par- 
ticular case  has  a  horizontal  movement  of  4  feet,  although  this 
can  be  increased  if  desired.  The  face-plate  of  the  machine  is 
28  inches  in  diameter  over  all.  The  spindle  is  4iA  inches  in 
diameter  and  has  a  continuous  power  feed  32  inches  in  length; 
it  is  provided  with  a  No.  6  Morse  taper. 


THE  NEW  BRITAIN  MACHINE  CO.'S  POLISH- 
ING FRAME. 

The  polishing  frame  shown  herewith  is  built  by  the  New 
Britain  Machine  Co.,  New  Britain,  Conn.,  for  those  who  prefer 
the  form  in  which  the  spindles  run  in  conical  bearings  in  ma- 
ple blocks.  The  frame  is  a  large  section,  with  a  suitable 
amount  of  overhang,  allowing  tubes,  cylinders,  hollow  ware 
and  irregular  shapes  to  be  finished  without  the  interference 
met  with  where  straight  frames  are  used.  The  weight  is  suffi- 
cient to  avoid  trouble  from  vibration.  The  base,  while  giving 
a  large  supporting  area,  is  narrow  and  does  not  obstruct  the 
work  of  cleaning  up  or  sweeping  the  floor. 

The  frames  are  bored  to  take  wood  blocks  two  inches  in 
diameter.  The  adjustment  of  these  blocks  is  locked  by  set- 
screws,  which  do  not,  however,  bear  directly  on  the  wood. 
Each  of  these  set-screws  is  provided  with  a  swiveling,  drop 
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forged  handle,  which  is  always  In  place  and  may  be  swung 
out  of  the  way  so  as  to  not  Interfere  with  the  work.  The  belt 
may  be  led  from  an  overhead  or  a  rear  louiitershaft,  as  desired. 
The  height  of  this  machine  from  the  center  of  the  spindle 
to  the  lloor  Is  32  inches;    the  length  of  arbor  used   Is  about 


A  PoUshlng:  Frame  for  Wood-centered  Splndlea. 

12  inches;  and  the  shipping  weight  is  250  pounds.  The  arbor 
is  not  regularly  furnished,  but  any  form  suitable  to  the  cus- 
tomer's work  will  be  supplied  at  extra  cost. 


SLOCOMB  REFERENCE  DISKS. 

The  J.  T.  Slocomb  Co.  of  Providence,  R.  I.,  is  now  furnish- 
ing reference  disks  similar  to  these  used  for  testing  microme- 
ters, but  arranged  in  sets  for  general  use.  The  set  shown  in 
the  illustration  ranges  by  si.xteenths  from  one-quarter  inch 
to  two  inches.  The  disks  are  provided  with  handles  for  con- 
venience in  using;  the  quarter  inch  and  five-sixteenths  sizes 
are  made  in  one  piece  with  their  handles,  while  those  for 
the  other  sizes  are  detachable. 


Set  of  Slocomb  Reference  Dlaks  for  General  Uee. 

These  disks  are  made  of  a  good  quality  of  tool  steel,  hard- 
ened very  hard,  and  properly  seasoned  before  finishing.  This 
finishing  is  done  with  a  high  degree  of  accuracy.  They  are 
also  made  with  considerable  thickness  to  give  them  durability. 
Bach  of  them  is  marked  with  the  common  fraction  and  deci- 


mal equivalent  for  the  size,  In  such  a  manner  that  the  dimen- 
sions are  plainly  see  when  the  cone  is  open.  The  pluga  on 
which  they  are  placed  are  also  numbered  to  correspond.  The 
whole  outfit  regularly  comes,  as  shown,  in  a  serviceable  mo- 
rocco case,  though  the  disks  will  be  furnished  singly,  If 
desired. 


WILLIAMS,  BROWN  &  EARLE  BLUE-PRINT 
DRYING  FRAME. 

The  accompanying  illustration  shows  an  arrangement  for 
drying  blueprints,  made  by  Williams,  Brown  &  Karle,  918 
Chestnut  St.,  Hhlladelphia,  Pa.  The  difficulty  of  obtaining 
the  blue-prints  quickly  is  one  that  is  of  common  occurence, 
and  has  been  met  by  all  draftsmen.  Where  a  print  Is  required 
for  immediate  use,  it  is  almost  impossible  to  dry  It  quickly 
in  the  old-fashioned  way,  by  hanging  it  on  a  line  and  allowing 
it  to  drip  onto  the  fioor  or  into  a  sink,  especially  if  the  air 
of  the  room  is  saturated  with  water.  This  device  saves  half 
the  time  in  drying,  and  gives  the  further  advantage  of  drying 
the  prints  flat.  leaving  them  in  the  best  possible  condition 
for  use. 

As  may  be  seen,  the  apparatus  consists  of  an  inclined  tray, 
with  a  draining  trough  at  the  bottom.  The  blue-print  is 
spread  on  the  back  of  this  tray,  where  the  extra  water  is 
removed  by  the  rubber  scraper,  as  shown,  which  also  flattens 


Frame  for  Drying  Blue-printa  qulckly- 

it  against  the  back  of  the  frame.  The  tray  at  the  bottom  can 
be  connected  with  a  drain  pipe,  or  the  water  can  be  drained 
oft  into  a  bucket,  thus  keeping  the  floor  perfectly  dry.  The 
arrangement  shown  has  a  drying  box  equipped  with  a  heater 
for  either  artificial  or  natural  gas.  It  can  also  be  furnished 
without  the  heater,  and  with  any  desired  size  of  tray. 


BUFFALO  SPECIALTY  CO.'S  DUPLEX 
HACK-SAW. 

The  hack-saw  shown  herewith  is  built  by  the  Buffalo  Spe- 
cialty Co.,  Buffalo,  N.  Y.  It  is  unusual  in  that  it  is  designed 
to  be  used  either  by  band  or  by  power.  It  may  be  placed 
en  the  work  bench,  where  it  will  take  up  no  more  room  than 
the  ordinary  bench  vise.  It  is  thus  adapted  for  use  in 
garages,  stock-rooms,  tool-rooms,  steamship  engine-rooms, 
round-houses,  and  bicycle  and  other  repair  shops. 

As  a  hand  machine,  it  is  much  easier  to  operate  than  a 
hand  hack-saw,  owing  to  the  fact  that  the  momentum  of  the 
fly-wheel  tends  to  steady  the  movement,  and  owing  to  the 
fact  also  that  the  hand  does  not  have  to  guide  the  hack-saw 
frame.     The  slide  bearing  on  which  the  arm  operates  is  made 
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of  such  proportions  as  to  insure  arcurate  alignment  and  dura- 
bllUy.  thus  rpdiiciiig  the  breaking  of  saw  blades.  This  bearing 
is  adjustable  to  allow  wear  to  be  easily  and  quickly  taken  up. 
The  connecting-rod  Is  adjustable,  permitting  saw  blades  to  be 
used  their  entire  length;'  the  stroke  is  also  adjustable  to 
permit  the  sawing  of  large  work.  It  being  possible  to  set  it 


A  SmaU  Hack-saw  adapted  to  either  Hand  or  Power  Drive. 

for  any  stroke  between  3  and  5  inches.  The  capacity  of  the 
machine  is  for  stock  up  to  4  inches  square.  The  length  of 
the  saw  blade  used  is  9  inches.  The  speed,  when  power- 
driven,  should  be  from  S.')  to  100  revolutions  per  minute.  The 
net  weight  of  the  machine  is  SO  pounds. 


MAGAZINE  ATTACHMENT  FOR  CLEVELAND 
AUTOMATIC  SCREW  MACHINE. 

The  Cleveland  Automatic  Machine  Co.,  Cleveland,  Ohio,  has 
recently  designed  a  magazine  attachment  for  use  with  its 
automatic  screw  machines,  which  is  adapted  to  using  material 


in  the  extensions  of  shaft  H.  so  as  lo  bring  one  or  the  other 
of  them  in  line  with  the  spindle,  when  they  may  be  locked 
in  position  by  means  of  the  two  plungers  A'  and  F,  seen  at 
each  end  of  the  tubes  in  the  photograph.  These  plungers 
may  be  drawn  out  by  means  of  the  horizontal  handles  shown 
above  them.  Underneath  the  lower  tube  A  is  a  carrier  O, 
which  Is  free  to  slide  on  the  fl.\ed  shaft  //.  Directly  under- 
neath this  carrier  will  be  seen  the  rack  /  which  has  saw- 
shaped  teeth  milled  the  full  length  of  the  upper  edge.  This 
rack  Is  reciprocated  by  the  feed  lever  J  to  which  it  is 
attached,  this  lever  being  operated  by  the  regular  stock  teed 
cam  which  is  a  part  of  the  machine.  The  ratchet  teeth  of 
this  rack,  as  it  is  reciprocated,  engage  a  pawl  in  carrier  O 
and  move  it  forward  step  by  step,  pushing  the  short  bars  of 
stock  or  individual  castings  through  the  tube  and  the  spindle 
and  into  the  chuck,  one  after  another,  as  fast  as  the  work  is 
done.  The  rod  L  is  an  automatic  stop  for  the  machine,  which 
is  actuated  by  carrier  G  when  this  has  reached  its  extreme 
forward  position. 

A  special  spindle  drive  is  used  on  the  particular  machine 
illustrated,  the  particular  features  of  which  are  a  wide  belt 
and  a  powerful  drive  through  differential  gearing  enclosed  in 
driving  pulley  O,  which  drive  is  thrown  into  action  for  the 
threading  operation.  When  the  machine  is  on  the  cutting 
operation,  the  rear  train  of  spindle  gears  is  used,  giving  a 
fast  speed  for  cutting  off.  This  change  is  controlled  by  a 
sliding  gear  arrangement  operated  by  a  lever  at  the  rear 
of  the  spindle  head. 


Ti.ME  Recobder,  made  by  E.  Howard  Time  Recorder  Co. 
This  recorder  is  driven  by  a  Howard  clock  movement,  in 
which  the  record  is  made  on  a  flat  sheet  by  stamps  controlled 
by  an  arm  swinging  around  a  numbered  dial. 


A  Loose  PtnxET   Oil  Cup.  made  by  the  Lawson  Mfg.   Co., 
Buffalo,   N.   y.,  employs  the  novel   plan   of   using  the  centri- 


Automatlc  Screw  Machine  fitted  up  for  Usingr  Short  Bars  of  Stock,  Castings,  etc. 


that  hitherto  could  only  be  used  at  a  considerable  loss  of 
time.  That  is  to  say,  it  may  be  employed  for  feeding,  auto- 
matically, to  the  machine  irregular  lengths  of  stock,  such  as 
short  ends  of  bars,  tubing,  pipe,  etc.  The  machine  will  work 
these  up  into  screw  machine  parts,  cutting  them  off  to  exact 
length  and  discarding  all  that  will  not  finish  out.  It  handles, 
also,  anything  that  is  nearly  parallel,  such  as  castings  and 
drop  forgings.  It  is  made  double,  so  that  one  of  the  holding 
tubes  can  be  filled  while  tlie  other  is  in  operation,  thus  involv- 
ing no  loss  of  time  in  stopping  the  machine.  Another  im- 
portant feature  is  the  fact  that  It  can  be  attached  to 
any  of  the  builder's  plain  machines  without  requiring  it  to 
be  rebuilt. 

The  magazine  consists  of  a  revolving  barrel  composed  of 
two  steel  tubes  A.  niount«?d  on  a  shaft  B,  by  means  of  three 
castings  C.  The  lower  tube  is  in  line  with  the  spindle  of  the 
machine  and  meets  a  tube  D  of  similar  size  which  extends 
through  the  spindle  and  reaches  to  the  rear  of  the  chuck 
jaws.    These  two  tubes  A  may  be  revolved  about  the  bearings 


fugal  effect  of  a  loose  piston  in   the  oil  cup  to  force  the  oil 
into  the  journal  of  the  pulley. 


A  Sheet  Metal  Punch  for  general  shop  use  on  light  work 
has  been  brought  out  by  the  Queen  City  Punch  &  Shear  Co., 
Cincinnati,  Ohio.  This  is  a  quick-acting  punch  with  a  nar- 
row jaw,  to  permit  handling  light  work. 


An  Automatic  Wire  Cutter  which  will  handle  brass,  iron 
or  steel  wire  up  to  7/16  inch  in  diameter,  is  built  by  the  Nar- 
ragansett  Machine  Co.,  Providence,  R.  I.  It  will  cut  off 
lengths  of  wire  up  to  2  feet  at  the  rate  of  260  per  minute. 


A  New  Pressure  Blower  has  been  placed  on  the  market  by 
the  Natural  Power  Co.  of  St.  Louis.  The  particular  feature 
of  this  blower  is  the  design  of  the  runner,  which  gives,  it  is 
claimed,  a  high-pressure  with  a  very  low  rotative  speed. 


An  Alternating  Current  Motor  Brake  has  been  developed 
by  the  Westinghouse  Electric  &  Mfg.  Co..  Pittsburg,  Pa.     This 


December,  1908. 


MACHINERY. 


321 


brake  is  held  open  by  an  electromagnet  and  is  clOBcd  by 
springs,  though  the  braking  force  is  increased  by  the  rotation 
of  the  brake  drum   itself. 


A   PouTABM-:    MiM.i.Nc;   Machine   for   truing   up   the   pedestal 
bearings  of  car  truck  frames  is  built  by  H.  B.  Underwood  & 
Co.    (Flanders  Mudiine  Works),  1024   Hamilton  St.,   Philadel- 
phia, Pa.    While  adapted  to  tills  special  work,  it  is  also  appli- . 
cable  to  general  portable  milling. 


A  Mii.Tii'i.K  IIa.n'I)  Punch,  for  piercing  a  number  of  holes 
at  once,  is  made  by  the  Lansing  Machine  Co.,  Lansing.  Mich. 
This  tool  will  easily  pierce  24  holes  in  No.  16  gage  sheet  steel. 
The  surface  of  the  die  is  so  shaped  that  only  four  of  the 
punches  are  working  at  once. 


A  MoToit-DuivEN  Spkki)  Lathe,  made  by  the  American  Wood 
Working  Machinery  Co.,  Rochester,  N.  Y.,  has  a  General  Elec- 
tric motor  mounted  directly  on  the  spindle  as  a  part  of  the 
head-stock.  The  carriage  is  provided  with  a  rack  feed  on 
the  bed,  and  has  a  cross  slide  and  compound  rest. 


The  "G.  M."  ScREw-CuTTixo  Engine  Lathe  has  been  placed 
on  the  market  by  the  G.  M.  Lathe  Co.,  Lennox  Bldg.,  Cleve- 
land, Ohio.  It  is  intended  to  fill  the  demand  for  a  low-priced 
lathe  for  automobile  garages,  jobbing  machine  shops,  etc.  It 
is  driven  by  a  five-step  cone  pulley,  and  swings  16V4  inches 
over  the  shears. 


A  PovifER  Hack-saw  Machine  built  by  Henry  G.  Thompson 
&  Son  Co.,  New  Haven,  Conn.,  introduces  the  feature  of  a 
positive  lift  and  a  quick  return  on  the  back  stroke.  The 
machine  is  intended  for  use  on  10-,  11-,  or  12-inch  blades,  and 
w  ill  operate  on  stock  up  to  5  inches  in  diameter.  An  auto- 
matic stop  is  provided. 


A  Cam-Cutting  Machine  has  been  brought  out  by  the  Gar- 
vin Machine  Co.,  Spring  and  Varick  Sts.,  New  York  City.  It 
has  a  large  capacity,  being  able  to  cut  cams  up  to  36  inches 
in  diameter  of  face,  edge,  disk,  or  cylinder  types.  It  resem- 
bles in  its  construction  a  profiling  machine,  provided  with 
special  appliances  for  holding  the  work  and  the  master  cam. 


A  Heavy  Dhh-ling  Vise  is  made  by  the  Titus  Machine  Works 
of  Marion.  Ohio.  It  is  similar  to  that  built  by  the  same  firm 
and  described  in  the  department  of  "New  Machinery  and 
Tools"  in  the  July,  1907,  issue  of  Machinery,  but  is  made 
much  heavier,  so  that  it  is  useful  for  milling  machine  and 
planer  work  as  well  as  for  the  drill  press. 


An  E.mery  Wheel  Stand  with  a  Skeleton  Frame,  built  of 
castings  and  steel  rods,  is  made  by  George  E.  Soper,  Kan- 
kakee, 111.  The  spindle  is  arranged  to  be  belted  directly  with 
the  line  shaft,  the  spindle  being  started  or  stopped  by  raising 
or  lowering  the  head  on  which  it  is  mounted  in  a  manner 
somewhat  similar  to  that  followed  in  some  designs  of  buffing 
wheel  stands. 


A  line  of  Shaft  Titrninu,  Straightening  and  Polisiiinq 
Machinery  of  the  continuous  type  has  recently  been  brought 
out  by  the  Brightman  Mfg.  Co.,  Shelby,  Ohio.  Material  as 
short  as  8  feet  in  length  can  be  machined.  The  apparatus 
consists  of  two  machines,  the  first  of  which  turns  the  sta- 
tionary shafting,  while  in  the  second  it  is  finished  by  being 
passed  between  straightening  and  polishing  rolls. 


The  Magnetic  Chuck,  built  by  O.  S.  Walker  &  Co.,  Worces- 
ter, Mass.,  has  recently  been  adapted  to  holding  very  small 
work.  This  has  been  done  by  cutting  the  serrated  pole  faces 
of  the  magnet  with  finer  teeth,  thus  giving  a  greater  number 
of  magnetic  gaps  in  the  length  of  the  face.  Special  templets 
may  be  employed  for  centering  the  work  over  the  gap  in  the 
pole  faces. 

An  Electric  Operation  Recorder  is  made  by  the  Bristol  Co. 
of  Waterbury,  Conn.,  for  recording  the  occurrence  and  dura- 


tion of  different  operations  sucli  as  the  starting  and  stopping 
of  machines,  opening  and  closing  of  valves,  the  passing  of 
trains,  etc.  Each  instrument  may  be  furnished  with  as  many 
as  twelve  recording  pens.  The  paper  dial  used  gives  a  com- 
I)lete  record  for  twenty-four  hours. 


The  "Stuyvesant"  Tubket  Lathe  Is  the  name  given  to  a 
new  product  of  the  J.  G.  Blount  Co.,  Everett,  Mass.  This 
lathe  is  intended  for  the  general  run  of  chucking  and  turret 
lathe  work  In  the  machine  shop.  The  ways  are  of  the  flat 
type;  anotlier  noticeable  feature  of  the  design  is  the  fact  that 
the  cone  is  reversed  frcm  the  usual  position,  having  a  small 
step  in  the   front. 

A  Uouule-Si'imji.e  Diui.Li.No  .Machine  built  by  the  Newton 
Machine  Tool  Works,  Inc.,  I'hiladelphla,  Pa.,  employs  a  cross- 
rail  with  two  complete  spindle-heads  adjustable  on  It.  This 
cross-rail  is  mounted  on  two  housings  which,  In  turn,  support 
a  work  table  20  inches  wide  by  6  feet  5  inches  long.  There 
are  four  belt  speeds.  The  back  gears  double  this  number  for 
each  spindle. 


The  Carr  Tool  Holheu,  built  by  Carr  Bros,  of  Syracuse, 
N.  Y.,  and  described  in  the  new  tools  department  of  the 
November,  1907,  issue  of  Machikeby,  has  recently  been  im- 
proved by  the  provision  of  arrangement  for  adjusting  the 
height  of  the  tool  post  without  losing  any  of  the  rigidity  that 
characterizes  the  older  form.  It  has  also  been  adapted  to  the 
use  of  turning  and  boring  tools,  as  well  as  side  tools. 


An  Automatic  Nut  Tapping  Machine  of  the  type  in  which 
the  tap  floats  freely,  and  is  centered  and  held  from  revolving 
by  the  stream  of  nuts  passing  over  its  shank,  has  been  de- 
signed by  Mr.  W.  M.  McKenzie,  39  Park  Place,  New  Rochelle, 
N.  Y.  With  this  style  of  nut  machine  the  process  of  tap- 
ping is  a  continuous  one,  it  not  being  necessary  to  remove 
the  tap  to  empty  the  nuts  from  the  shank. 


A  Direct  Process  for  Copying  Blueprints  is  being  intro- 
duced in  the  United  States  by  Williams,  Brown  &  Earle,  918 
Chestnut  St.,  Philadelphia,  Pa.  This,  which  is  known  as  the 
"Duplico"  process,  consists  in  brushing  a  solution  over  the 
blueprint,  washing  it,  dipping  it  In  a  second  solution,  again 
washing,  and.  after  drying,  making  it  translucent  by  a  third 
solution.  This  gives  a  negative  from  which  prints  can  be 
made  on  any  kind  of  sensitized  paper. 


A  Hot  Pressed  Nut  Machine,  built  by  the  Acme  Machinery 
Co.,  Cleveland,  Ohio,  has  been  specially  designed  for  the  most 
severe  working  conditions  and  for  the  utmost  durability  and 
freedom  from  repairs.  The  bed  is  a  single  steel  casting.  The 
gearing  is  of  steel,  as  are  all  the  working  parts,  the  bearing 
surfaces  being  of  hardened  tool  steel  and  phosphor  bronze, 
with  cast  iron  lining  strips,  plates  and  bushings.  Radical 
improvements  in   the   mechanism   have  been   introduced  also. 


A  Tool-Holder  for  Turning  Locomotive  Tires  has  been 
brought  out  by  the  G.  R.  Lang  Co.,  Meadville,  Pa.  The  blade 
is  of  the  straight,  forming  tool  variety,  and  is  held  in  a  dove- 
tail seat  in  the  holder,  which  grasps  it  firmly  on  the  sides. 
Notches  cut  in  the  back  of  the  blade  engage  the  clamping 
bolt  in  such  a  way  as  to  give  a  positive  backing  for  the  thrust 
of  the  cut.  The  holder  is  of  course  useful  for  holding,  tools 
of  other  shapes,  besides  those  employed  in  railroad  shops. 


A  Thermo-Electric  Pyro.meteb,  made  by  the  Wilson-Mauelen 
Co.,  1  East  42d  St.,  New  York,  has  been  equipped  by  its  build- 
ers with  an  electrical  alarm  attachment  which  rings  the  bell 
when  the  temperature  indicated  passes  the  prescribed  maxi- 
mum and  minimum  limits.  It  can  be  quickly  adjusted  for  any 
desired  limits.  Another  device  brought  out  by  the  makers 
provides  for  shifting  the  connections  automatically  to  give  an 
indication  from  different  furnaces  successively,  at  intervals 
of  a  few  minutes  apart. 


A. Grinding  Attachment,  known  as  the  "Marvel,"  built  by 

Armstrong  Blum  Mfg.  Co.,  113  N.  Francisco  Ave..  Chicago,  111., 
is   arranged  to  be  attached  to  the   lathe  or  planer  without 
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requiring  any  ilinnge  in  the  over-head  works.  The  drum  for 
driving  the  Kriniling  wheel  on  the  carriage  of  the  lathe  or 
the  slide  of  the  planer.  Is  carried  by  removable  supports 
attached  to  the  machine  itself.  In  the  case  of  the  lathe,  this 
drum  counter-shaft  is  driven  from  the  large  step  of  the  cone 
pulley. 

A  Nkw  Li.nk  of  Tooi.-Hoi.dkhs  has  been  brought  out  by  the 
Clifford  Tool  Co.,  Concord.  N.  H.  The  holders  are  made 
entirely  of  tool  steel,  so  that  they  are  not  injured  by  the 
severest  clamping  strains  to  which  they  may  be  subjected. 
They  are  made  in  both  straight  and  oft-set  styles.  A  valuable 
feature  of  their  construction  is  the  fact  that  the  blades 
can  be  used  until  they  have  been  ground  very  short,  thus 
making  the  holders  very  economical  in  the  use  of  costly  high- 
speed steel. 


A  Combination  Whkel  and  Disk  GRiNunK.  built  by  the  Gar- 
vin Machine  Co.,  Spring  and  Varick  Sts,.  New  York,  is  made 
along  novel  lines.  The  frame  is  of  the  milling  machine  type. 
The  work  table  is  oscillated  by  a  worm-driven  crank  in  the 
countershaft.  The  rear  end  of  the  spindle  carries  an  emery- 
wheel  for  general  purpose  grinding.  The  emery  disks  fur- 
nished are  provided  with  a  gummed  solution  spread  on  them, 
which  merely  has  to  be  moistened  before  application  to  the 
plate,  no  press  being  necessary. 


A  HoRizoNT.^L  Bulldozer  is  made  by  Logemann  Bros.,  Mil- 
waukee, Wis.,  which  may  be  converted  into  a  horizontal  crank 
riveter.  When  so  arranged,  it  is  provided  with  a  hydraulic 
holder-on.  operated  by  an  accumulator  provided  with  the  ma- 
chine, which  holds  the  work  against  the  die  with  a  certain 
definite  pressure,  but  still  allows  the  holder  to  recede  when 
the  stock  is  thick,  or  the  rivet  large;  it  allows  it  to  advance 
in  the  case  of  opposite  conditions.  The  builders  also  make  a 
plain  bulldozer  of  the  same  general  construction,  but  without 
the  gap  required  by  the  riveting  machine. 


An  Automatic  Double  Slide  Press,  built  by  the  E.  W.  Bliss 
Co.,  5  Adams  St.,  Brooklyn,  N.  Y.,  involves  the  novel  construc- 
tion of  employing  what  is  practically  a  series  of  eight  sub- 
presses,  through  which  the  strip  of  stock  is  passed  by  a  roll 
and  ratchet  feed.  As  the  press  is  double  acting,  the  variety 
of  operations  it  is  possible  to  perform  is  almost  limitless. 
At  180  strokes  per  minute,  the  regular  working  rate,  it  com- 
pletes that  number  of  parts  per  minute,  performing  in  the 
same  time  1,440  operations,  all  of  which  are  completed  with- 
out any  re-handling. 


Portable  Oxt-Acettlene  Outfit.  This  outfit  consists  of  an 
acetylene  generator  and  carbon  generator,  mounted  on  a  truck 
so  that  it  can  be  taken  from  place  to  place  as  required  by 
the  work  to  be  done.  The  acetylene  is  produced  by  lump 
carbide,  and  the  oxygen  by  the  heating  of  a  mixture  of  black 
oxide  of  manganese  and  chlorate  of  potash,  the  heating  being 
done  by  Bunsen  burners  fed  from  the  acetylene  tank.  This 
apparatus  has  been  designed  to  meet  all  fire  insurance  re- 
quirements, and  provides  for  the  doing  of  autogenous  welding 
in  a  very  simple  and  satisfactory  way.  The  builder  of  the 
apparatus  is  F.  C.  Sanford  Mfg.  Co.,  Bridgeport,  Conn. 


Machine  fob  Bending  Rods  or  Bars.  This  machine,  which 
is  made  by  the  Wallace  Supply  Co.  of  Chicago,  111.,  was  par- 
ticularly designed  for  bending  rods  for  reinforced  concrete 
work.  It  is  applicable,  however,  to  all  operations  of  this  sort 
within  its  range,  which  Is  tor  work  up  to  1  inch  in  diameter 
or  %  X  4  Inches,  in  soft  stock,  cold.  This  great  power  is  ob- 
tained, while  still  making  rapid  handling  possible  on  smaller 
work,  by  providing  two  means  of  operating  the  bending  dies. 
For  small  work,  the  bending  is  done  directly  by  hand.  For 
heavier  work,  a  gear  and  pinion  connection  is  operated  by  a 
ratchet  lever,  thus  giving  increased  power. 


the  usual  design  of  this  type  of  lathe.  One  of  the  most  no- 
ticeable of  those  differences  is  the  placing  of  the  large  end 
of  the  cone  puHcy  at  the  front  end  of  the  bearing,  and  the 
provision  of  unusually  large  chuck  and  spindle  capacity.  The 
removal  of  the  pulley  screw  is  all  that  is  required  to  with- 
draw the  spindle  out  through  the  front  bearing.  Convenient 
forms  of  slide  rests  are  provided,  together  with  chasing, 
screw  cutting,  grinding,  milling,   and   other  attachments. 


A  Hand  Threading  Machine,  made  by  the  Threading  Ma- 
chine Co.,  Sandusky,  Ohio,  has  the  novel  feature  of  a  positive 
lead  screw  for  the  chasers.  The  apparatus  also  includes  a 
conical  ring  which  automatically  closes  the  chasers  with  the 
proper  taper  for  the  standard  Briggs  thread.  An  automatic 
throw-out  is  also  provided  which  removes  the  chasers  from 
contact  with  the  pipe  when  the  thread  has  been  cut  to  the 
proper  distance.  The  smaller  sizes  of  this  tool  are  operated 
by  handles  In  a  w-ay  similar  to  the  ordinary  threading  die 
stock.  The  larger  sizes  are  mounted  on  tripods  or  benches, 
and  are  geared  to  work  by  hand  cranks. 


A  Large  Portable  Boring  Machi.ne,  built  by  the  Beaman  & 
Smith  Co.  of  Providence,  R.  I.,  is  notable  for  its  compactness 
and  neatness  ot  design,  and  tor  the  way  in  which  all  the  con- 
trolling handles  have  been  brought  within  easy  reach  of  the 
operator's  platform.  It  consists  of  a  traveling  column  mounted 
on  a  base-plate,  and  carrying  a  10  H.P.  variable  speed  motor 
for  driving  the  spindle.  The  spindle  has  a  power  feed  longi- 
tudinally, a  vertical  feed  for  the  saddle  on  the  column,  and  a 
horizontal  feed  for  the  column  on  the  bed.  Quick  traverse  is 
also  provided  for  these  movements.  The  column  travel  is  6 
feet,  and  the  vertical  movement  ot  the  saddle,  4  feet  G  inches. 
The  boring  spindle  is  5  inches  in  diameter  and  has  eighteen 
speed  changes. 


A  New  8-incii  Bench  Lathe  has  been  brought  out  by  the 
Waltham  Machine  Works,  Waltham,  Mass.  It  involves  a 
number  of  improvements  in  its  construction,   differing   from 


An  Enclosed  Pinion  Type  Drill  Chuck  has  been  put  on 
the  market  by  the  T.  R.  Almond  Mfg.  Co.,  Ashburnham,  Mass. 
This  is  the  well-known  Almond  type  of  chuck,  altered  to  per- 
mit the  use  ot  a  pinion  and  square  end  key  for  tightening. 
The  body  of  the  chuck  is  recessed  to  receive  the  pinion,  which 
meshes  with  teeth  cut  In  the  front  of  the  geared  nut.  As  the 
pressure  on  the  nut  is  at  the  back,  the  same  wearing  surface 
is  preserved  as  in  the  former  chuck  of  this  make.  A  cap 
covers  the  pinion  and  provides  a  support  for  the  outer  end 
while  the  inner  end  has  a  bearing  in  the  body  of  the 
chuck.  Both  pinion  and  nut  are  made  of  a  special  grade  of 
tool  steel,  tempered.  The  knurled  sleeve  can  be  used  for 
quick  adjustment,  as  formerly,  while  the  key  is  used  for  final 

tightening. 

*    *    *  . 

The  growing  scarcity  o&lumber  in  the  United  States  makes 
the  use  of  concrete  tor  building  and  general  construction  work 
imperative  wherever  it  can  be  employed,  but  a  great  draw- 
back to  the  use  ot  concrete  in  monolithic  construction — the 
most  desirable  form — is  the  necessary  use  of  a  large  amount 
of  lumber  for  the  forms  to  support  the  concrete  during  the 
setting  period.  An  ingenious  plan  tor  avoiding  a  large  part 
ot  the  lumber  expense  and  at  the  same  time  securing  a  su- 
perior concrete  structure  was  employed  at  Camp  Ferry,  Ohio, 
last  summer,  for  the  construction  ot  a  two-story  mess  hall. 
The  sides  ot  the  building  were  molded  in  reinforced  concrete 
flat  on  the  ground.  The  reinforcement  was  steel  rods  inter- 
laced into  the  structure  in  approved  form  so  as  to  strengthen 
it  around  the  windows  and  other  openings.  When  the  con- 
crete had  hardened  the  sides  were  raised  to  a  perpendicular 
position  and  the  corners  were  united  by  twisting  the  ends 
of  the  reinforcement  rods  together,  and  were  filled  out  by 
pouring  lic{uid  cement  around  them.  .  Obviously  a  much  better 
concrete  structure  is  obtained  when  molded  flat,  the  material 
being  more  readily  rammed  into  position.  The  labor  is  much 
reduced  both  as  regards  ramming  and  elevating  into  position. 
A  drawback  to  the  extensive  use  of  this  plan  of  erecting  con- 
crete structures  is  that  it  cannot  be  readily  employed  where 
buildings  are  close  together,  there  being  insufficient  room  for 
the  side  walls  in  horizontal  position  unless  the  buildings  are 
separated  by  a  distance  equal  to  the  height  of  the  walls. 
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ANNUAL  MEETING  OP  THE  AMERICAN  SO- 
CIETY OF  MECHANICAL  ENGINEERS. 

The  twenty-ninth  annual  meeting  of  the  American  Society 
of  Mechanical  Engineers  will  be  held  In  the  Engineering 
Societies  Building,  29  W.  Thirty-ninth  St.,  New  York,  Decem- 
ber 1  to  4.  Six  professional  sessions  will  be  held,  two  of  them 
simultaneously  with  other  sessions.  The  opening  session  will 
take  plaie  at  8:45  P.  Jl.  December  1,  when  the  president  will 
address  the  society  on  the  Conservation  Idea  as  Applied  to  the 
American  Society  of  Mechanical  Engineers.  After  the  reading 
of  the  president's  address,  a  social  gathering  will  follow.  Dur- 
ing the  three  following  days  professional  sessions  will  be  held^ 
at  which  a  great  number  of  papers  will  be  presented,  these 
papers  being  briefly  reviewed  below.  On  the  evening  of 
December  2,  Lieutenant  Frank  P.  Lahm.  of  the  Signal  Corps 
of  the  United  States  Army,  will  deliver  an  illustrated  lecture 
on  aeronautics.  On  the  evening  of  December  3  there  will  be 
a  reception  in  the  Engineering  Societies  Building,  when  the 
president  and  president-elect  will  receive  members  and  guests 
in  the  auditorium. 

REVIEW  OF  THE  PAPERS. 
The  Eng-ineer  and  the  People,  by  Mr.  M.  L.  Cooke. 

This  paper  contains  a  general  discussion  on  the  duties  of  the 
engineer,  as  a  member  of  his  profession,  toward  the  public. 
Throughout  the  paper  various  ways  in  which  the  engineer 
can  fulfill  these  duties  are  pointed  out,  and  special  attention 
is  given  to  the  lines  along  which  engineers  could  be  particu- 
larly active  in  the  public  interest.  The  paper  lays  down  a 
general  plan  for  a  larger  measure  of  cooperation  between 
engineering  societies  and  the  general  public. 

Aeronautics,  by  Major  G.  O.  Squier. 

This  paper  is  the  first  presentation  of  the  subject  of  aero- 
nautics before  a  national  engineering  society  in  America.  The 
author  is  connected  with  the  Signal  Service  of  the  United 
States  Army,  and  has,  consequently,  had  an  opportunity  to 
observe  at  close  range  the  construction,  equipment  and  prin- 
ciples of  operation  of  heavier-than-air  machines,  and  dirigible 
balloons.  The  paper  contains  much  valuable  information, 
due  to  the  fact  that  the  material  upon  aviation  on  file  in  the 
War  Department  has  been  placed  at  the  disposal  of  the  author 
for  the  preparation  of  his  paper. 

A  Method  of  Obtaining  Ratios  of  Specific  Heats  of  Vapors, 
by  Mr.  A.  R.  Dodge. 

A  method  of  obtaining  ratios  of  specific  heats  which  does 
not  involve  the  use  of  available  steam  tables  conceded  to  be 
inaccurate  for  such  investigations,  is  given  in  this  paper.  The 
method  is  based  upon  the  expansion  of  fluid  initially  super- 
heated in  a  throttling  calorimeter,  and  tables  are  included 
giving  data  for  calculations. 

The  Total  Heat  of  Saturated  Steam,  by  Dr.  H.  N.  Davis. 

This  paper  contains  the  results  of  another  investigation 
along  the  same  lines  as  that  outlined  in  the  paper  by  Mr.  A.  R. 
Dodge,  referred  to  above.  The  author  reviews  various  experi- 
ments made,  and  compares  the  formulas  by  means  of  which 
the  total  heat  of  saturated  steam  can  be  determined.  A  new- 
formula  which  differs  somewhat  from  the  classic  Regnault's 
formula,  is  given,  together  with  d,iagrams  showing  the  devia- 
tion between  the  results  obtained  by  the  two  formulas. 
Fuel  Economy  Tests,  by  Mr.  C.  R.  Weymouth. 

Results  of  tests  made  at  the  15,000  K.  W.  power  plant  of  the 
Pacific  Light  and  Power  Company,  Redondo,  Cal.,  are  here 
presented.  The  power  plant  has  steam  engine  prime  movers, 
crude  oil  being  used  for  fuel.  The  results  of  the  tests  indicate 
a  remarkable  economy  for  all  conditions,  and  of  special  inter- 
est is  the  almost  uniform  fuel  economy  for  the  plant,  for  all 
fractional  loads  from  about  one-half  load  up  to  the  maximum 
capacity. 

Unnecessary   Losses  in  Firing    Fuel   Oil   and  an  Automatic 
System  for  Eliminating  Them,  by  Mr.  C.  R.  Wejnnouth. 

The  author  presents  as  a  solution  to  the  problem  of  auto- 
matic firing  of  steam  boilers  in  plants  using  liquid  fuel,  an 
automatic  system  of  regulation.  The  development  and  details 
of  this  system  are  explained,  as  well  as  results  obtained  by  its 
practical  application. 


EtUclency  Teata  of  Milling'  Machlnea  and  Milling  Cuttera,  by 
Mr.  A.  L.  De  Leeuw. 

Machine  tool  designers  and  machine  tool  buildere,  as  well 
as  mechanics  In  general,  will  be  particularly  Interested  in  thla 
paper,  which  has  direct  bearing  on  the  performance  of  one  of 
the  most  Important  machines  In  the  modern  machine  shop. 
Besides  giving  Interesting  data  regarding  teats  performed  on 
milling  machines  and  cutters,  the  paper  gives  a  general  outline 
of  the  logical  principles  followed  by  the  machine  designer  Id 
developing  what  might  be  called  a  sclentlflclally  designed 
machine.  An  abstract  of  this  paper  will  be  found  elsewhere  In 
this  issue,  engineerinK  edition. 

Metal-cutting  Tools  without  Clearance,  by  Mr.  J.  Hartneea. 

The  objects  of  the  tool  described  in  this  paper  are:  the  re- 
duction of  the  stresses  existing  at  the  cutting  point;  the  pro- 
vision for  support  of  the  cutting  point  by  a  bearing  of  the  face 
of  the  tool  against  the  surface  of  the  metal  just  cut,  with  a 
view  of  eliminating  lateral  vibration;  and  the  balancing  of  the 
side  pressure  upon  the  cutter.  The  cutter  is  supported  In  a 
holder  w  hich  allows  it  to  swivel  about  an  axis  coincident  with 
the  cutting  edge,  thus  permitting  the  tool  to  follow  the  cut. 
A  cutter  with  an  acute  point  is  used,  which  produces  a  con- 
tinuous chip,  and  a  chip  breaker  is  a  part  of  the  design. 

Development  of  a  High-speed  Milling  Cutter  with  Inserted 
Blades,  by  Messrs.  Wilfred  Lewis  and  W.  H.  Taylor. 
This  paper  contains  a  review  of  prevailing  methods  of  mak- 
ing inserted  blade  milling  cutters,  and  then  outlines  the  rea- 
soning which  led  up  to  the  design  of  the  milling  cutter  de- 
scribed. The  paper  is  amply  illustrated,  showing  the  details 
of  the  design;  and  results  of  experiments  carried  out  for  test- 
ing the  efficiency  of  the  cutter  in  actual  work,  are  presented. 
One  of  the  most  prominent  features  of  the  new  milling  cutter 
is  that  the  blade  is  bent  to  form  a  helix,  thus  permitting  a 
definite  slope  and  lip  angle  throughout  the  entire  length  of 
the  blade,  a  condition  which  is  not  possible  with  the  ordinary 
inserted  blade  milling  cutter  having  straight  blades  inserted 
at  an  angle  with  the  axis  of  the  cutter  body. 

Interchangeable  Involute  Gear  Tooth  Systems,  by 
Mr.  Ralph  E.  Flanders. 
This  paper  discusses  the  effect  of  changing  the  addendum 
and  pressure  angle  of  interchangeable  involute  gearing,  from 
the  standpoints  of  interference,  number  of  teeth  in  continuous 
action,  strength,  efficiency,  durability,  smoothness  of  action, 
etc.  The  comparisons  of  various  typical  involute  systems  in 
regard  to  these  points  seem  tothe  author  to  justify  the  adop- 
tion of  a  new  or  alternative  standard  of  smaller  addendum 
and  greater  pressure  angle,  for  use  in  large,  heavy  work,  and 
for  smaller  high-speed  gearing  as  well,  if  experience  shows 
that  it  can  be  used  on  that  work  without  losing  smoothness  of 
action. 

Spur  Gearing  on  Heavy  Railway  Motor  Equipments,  by 
Mr.  N.  Litchfield. 

This  paper  deals  with  the  breakage  of  gearing  in  heavj- 
electric  railway  service.  A  resume  is  given  of  the  methods 
employed  to  overcome  the  breakage,  and  the  strains  in  the 
teeth  as  calculated  by  the  Lewis  formula  are  shown.  Atten- 
tion is  called  to  the  fact  that  this  formula  is  not  entirely 
applicable  on  account  of  the  difficulty  in  maintaining  align- 
ment of  gear  and  pinion. 

Articulated  Compound  Locomotives,  by  Mr.  C.  J.  Mellin. 

The  articulated  compound  locomotive  as  met  with  in  present 
American  locomotive  practice  for  heavy  freight  service,  is 
described,  and  the  object  and  advantages  of  this  design  are 
briefly  referred  to.  By  means  of  this  construction  the  tractive 
power  can  be  doubled  over  that  of  the  ordinary  engine  for  a 
given  weight  of  rail,  and,  at  the  same  time,  a  substantial  sav- 
ing in  fuel  is  obtained. 

Liquid  Tachometers,  by  Mr.  A.  Trowbridge. 
This  paper  contains  an  illustrated  description  of  the  opera- 
tion, construction  and  methods  of  testing  liquid  tachometers. 
The  principle  on  which  the  liquid  tachometer  acts  is  that  the 
pressure  developed  by  the  centrifugal  force  of  the  liquid  when 
the  instrument  is  running  at  a  certain  speed,  is  a  definite 
quantity.  Among  the  many  applications  for  which  liquid 
tachometers  have  been  adapted  the  first  has  been  for  labora- 


324 


MACHINERY. 


December,  1908. 


tory  Bervice  in  testing  dynamos  and  engines  and  other  ma- 
chines with  revolving  members.  Another  use  for  these  instru- 
ments has  been  as  a  speed  Indicator  for  automobile  and  loco- 
motive service. 

Tralnlngr  Workmen  In  Habits  of  Industry  and  Cooperation, 
by  Mr.  H.  L.  Gantt. 

This  paper  deals  with  the  old  and  new  methods  of  training 
workmen,  and  maintains  that  If  the  training  is  based  on 
scientific  investigation,  the  efficiency  of  the  workmen  can  be 
greatly  increased,  and  employers  can,  as  a  consequence,  afford 
to  compensate  those  who  show  increased  efBciency  far  in 
excess  of  the  compensation  usually  paid  for  similar  work. 

Salt  Manufacture,  by  Mr.  G.  E.  Willcox. 
This  paper  contains  a  description  of  the  mechanical  methods 
and  engineering  features  of  large  salt  plants,  and  reviews 
from  the  mechanical  engineer's  point  of  view,  a  few  of  the 
more  recent  developments  in  this  manufacture.  Reference  is 
made  solely  to  plants  operated  by  what  is  known  as  the  steam 
grainer  system,  as  distinguished  from  the  vacuum  pan  system 
and  the  solar  or  open-air  system.  The  paper  is  illustrated 
with  line  diagrams  and  half-tone  engravings  and  contains 
much  of  general  Interest. 

Industrial  Photog-raphy,  by  Mr.  S.  Ashton  Hand. 

The  importance  of  photography  in  the  machine  industry 
should  not  be  underestimated,  because  photography  is  one  of 
the  most  important  aids  of  the  selling  department  of  a  ma- 
chine-manufacturing plant,  the  photographs  themselves,  or,  in 
the  majority  of  cases,  half-tones  made  from  the  photographs, 
l)eing  an  important  part  of  all  advertising  mediums.  In  the 
present  paper  the  author  describes  in  detail  the  apparatus 
employed  and  the  principles  considered  in  making  photographs 
of  industrial  objects.  It  deals  with  the  preparation  of  the  sub- 
ject to  be  photographed,  the  lighting  and  position,  the  focusing, 
the  exposure,  and  the  copying  and  enlarging  of  negatives. 
Reminiscences  of  a  Gas  Engine  Designer,  by  Mr.  L.  H.  Nash. 

In  this  paper  the  author  reviews  some  of  the  steps  of  prog- 
ress in  the  development  of  the  gas  engine,  which  have  come 
within  his  personal  observation.  He  describes  different  types 
of  engines,  including  the  two-cycle  engine,  and  several  devices 
of  general  interest  invented  by  himself.  One  of  these  is  a 
sewing  machine  motor  which  failed  of  commercial  success 
because  of  the  lack  of  mechanical  appreciation  of  the  feminine 
operator  of  this  machine. 

Some  Possibilities  of  tl^e  Gasoline  Turbine,  by 
Mr.  F.  C.  Wagner. 
In  considering  the  possibilities  of  a  gas  turbine,  it  is  com- 
monly assumed  that  the  gas  should  be  burned  with  something 
near  the  theoretical  quantity  of  air  required  for  complete  com- 
bustion, the  same  as  is  done  in  the  expansion  gas  engine  of  the 
ordinary  type.  The  temperatures  produced  by  the  combustion 
of  the  gas,  however,  are  so  high  that  the  strength  of  the  metal 
wheel  is  seriously  diminished,  it  is  the  purpose  of  the  present 
paper  to  compare  different  methods  for  reducing  the  tempera- 
ture of  the  gases,  and  especially  to  consider  how  such  a  reduc- 
tion affects  the  efficiency  of  the  turbine  and  air  compressor. 
The  paper  contains  considerable  data  which  will  Interest  gas 
and  gasoline  engine  designers. 

Physical  Properties  of  Carbonic  Acid  and  Conditions  of  its 

Economic  Storage  for  Transportation,  by 

Prof  Raid  T.  Stewart. 

A  number  of  tables  and  charts  accompanying  this  paper 
show,  in  condensed  form,  the  results  of  recent  investigations 
made  regarding  the  physical  properties  of  carbonic  acid.  The 
value  of  these  investigations  is  that  they  furnish  the  data 
necessary  in  investigating  the  strength  and  safety  of  existing 
carbonic  acid  cylinders,  and  in  the  designing  of  new  cylinders 
on  a  safe  and  economic  basis.  TTie  methods  employed  in 
carrying  out  the  scientific  investigations  are  reviewed,  and 
the  latter  part  of  the  paper  refers  directly  to  the  design  of 
carbonic  acid  cylinders,  giving  formulas  relating  to  their  cal- 
culation and  proportioning. 

The  Slipping  Point  of  Rolled  Boiler  Tube  Joints,  by  Prof. 

O.  P.  Hood  and  Prof  G.  L.  Christensen. 
The  object  of  this  paper  is  to  supply  data  regarding  the 
behavior   of  joints  made  by  the   familiar  method   of   rolling 


boiler  tubes  into  containing  holes.  Diagrams  are  presented 
showing  the  loads  required  to  pull  tubes  from  their  seats, 
and  results  of  tests  with  cold  drawn  boiler  tubes  rolled  into 
various  forms  of  tube  openings,  are  given.  The  method  of 
applying  the  load  and  measuring  the  slip  is  also  illustrated 
and  described. 

Tests  of  Friction  Clutches  for  Power  Transmission,  by 
Prof.  R.  G.  Dukes. 
This  paper  gives  the  results  of  tests  on  friction  clutch 
couplings  for  determining  their  maximum  capacity.  Five  ex- 
amples of  the  best-known  types  of  clutches  were  purchased 
in  the  open  market,  and  all  were  tested  under  similar  condi- 
tions. Each  clutch  was  subjected  to  a  series  of  cone  pres- 
sures, gradually  increasing  in  amount,  the  maximum  load 
which  the  clutches  would  pick  up  and  carry  being  determined 
for  each  cone  pressure. 

An  Averaging  Instrument  for  Polar  Diagrams,  by 
Mr.  W.  F.  Durand. 

This  paper  has  been  prepared  with  the  intention  of  describ- 
ing an  instrument  for  obtaining  averages  for  diagrams,  plot- 
ted in  polar  coordinate.  While  this  paper  is  chiefly  of  theo- 
retical interest,  engineers  interested  in  dial-recording  gage 
instruments  which  trace  diagrams  in  polar  coordinates,  but 
with  a  curvilinear  path  of  the  tracing  arm,  will  undoubtedly 
find  the  instrument  described,  of  interest. 

*  «     * 

The  matter  of  supplying  machines  with  lubricating  fluid 
may  be  decided  either  in  favor  of  a  distributing  system  of 
pipes  supplied  from  a  common  reservoir  by  one  pump,  or 
by  making  each  machine  a  unit  in  itself,  having  its  own  res- 
ervoir and  pump.  Both  systems  have  certain  advantages  and 
disadvantages.  If  a  central  distributing  system  is  installed, 
it  is  the  same  as  "putting  all  your  eggs  in  one  basket";  if 
anything  goes  wrong  with  the  piping  or  pump,  a  whole  depart- 
ment is  held  up  until  the  trouble  is  remedied.  Again,  there 
is  the  difficulty  of  carrying  the  supply  and  return  pipes 
through  the  shop  to  every  machine,  without  causing  obstruc- 
tions and  a  generally  hideous  mess.  If  the  shop  construc- 
tion is  such  that  the  supply  for  one  floor  can  be  distributed 
underneath  the  floor  and  up  to  each  machine  through  the 
floor  beneath  it,  there  is  little  objection  to  the  distribution 
plan,  but  this  plan  is  not  always  feasible.  Serious  troubles 
frequently  arise  from  clogging  of  the  pipes  by  deposits  adher- 
ing until  a  pipe  is  completely  filled.  These  difficulties  are 
avoided  by  the  unit  system  in  which  each  machine  has  its 
own  supply  system.  The  individual  system  means  a  reser- 
voir and  pump  for  each  machine,  and  instead  of  one  pump 
occasionally  giving  trouble  you  may  have  a  hundred  in  the 
course  of  a  year.  The  individual  reservoirs  may  add  to  the 
floor  space  required,  and  keeping  up  the  supply  means  carry- 
ing in  fresh  lubricant  in  pails.  These  features  are  somewhat 
objectionable,  but  balancing  one  system  against  the  other, 
Mr.  McGregor,  of  the  Union  Twist  Drill  Co.,  Athol,  Mass., 
found  from  personal  experience  that  the  individual  system  is 
incomparably  better,  and  it  was  adopted  for  the  twist  drill 
fluting  machines  in  the  drill  department  of  his  company.  The 
installation  is  satisfactory  in  all  respects.  The  general  appear- 
ance of  a  department  fitted  thus  is  superior  to  that  of  one  hav- 
ing the  common  distributing  system.  The  secret  of  success  is 
getting  pumps  that  are  reliable,  and  providing  strainers  that 

strain. 

*  *     * 

The  paper  "High  Powered  Rifle  and  Its  Ammunition"  pre- 
sented by  Mr.  Franklin  Phillips  at  the  monthly  meeting  of  the 
American  Society  of  Mechanical  Engineers,  November  10,  was 
attended  by  a  good  audience  of  interested  members.  The  paper 
w-as  illustrated  with  numerous  lantern  slides,  and  many  tech- 
nical points  in  regard  to  the  construction  and  use  of  military- 
rifles  were  brought  out.  Captain  Phillips  is  an  expert  rifle 
shot  and  spoke  with  much  enthusiasm  on  the  need  of  teach- 
ing the  art  of  rifle  shooting  to  young  men.  Captain  Casey  of 
the  U.  S.  Army  followed  with  a  tew  remarks  in  regard  to  the 
development  of  the  Spitzer  bullet,  and  spoke  of  the  change 
from  150-grain  bullets  to  ISO-grain  bullets,  made  necessary  by 
the  irregularities  due  to  windage  with  the  lighter  bullet.  He 
was  followed  by  Captain  Waldron  of  the  Ross  Rifle  Co.,  Mon- 
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treal,  Canada.  Captain  Waldron  llluBtrated  on  the  screen  a 
new  cartridge  developed  for  the  Ross  rifle,  which  gives  the 
extraordinary  initial  velocity  ot  3,0U0  to  3,100  feet  per  second. 
A  piece  of  steel  plate  %  Inch  thick,  40  carbon  steel,  was  ex- 
hibited which  had  been  penetrated  at  a  distance  ot  40  to  50 
yards.  Some  one  remarked,  after  the  meeting,  that  with  such 
guns  "Mother's  liible"  would  not  be  of  much  service  In  pro- 
tecting her  son  from  the  bullets  of  the  enemy. 

*  •     • 

In  the  description  of  the  handy  center  Indicating  tool  by 
W.  W.  Cowles  in  the  November  issue  it  is  stated  that  the  ball  in 
which  the  point  Is  mounted  is  hardened.  This  is  not  neces- 
sary and.  in  fact,  the  ball  is  preferably  left  in  the  annealed 
condition  necessary  for  drilling  the  hole.  It  was  also  inti- 
mated that  the  spindle  of  the  machine  must  be  stopped  In 
order  to-  use  the  tool.  This  is  unnecessary  as  the  indicator 
can  be  used  without  stopping  the  machine  by  simply  guiding 
the  pointer  to  the  prick-punch  mark  with  the  finger  and  then 
withdrawing  the  work.  The  pointer  will  then  run  "out"  If 
the  center  mark  is  not  dead  in  line  with  the  spindle. 

*  *     * 
PERSONAL. 

William  E.  Keily  has  resigned  his  position  as  managing 
editor  of  the  Western  Electrician,  and  will  act  as  a  general 
writer  on  technical  and  commercial   subjects. 

Walter  B.  Snow,  publicity  engineer,  Boston,  Mass.,  has  been 
appointed  by  Governor  Guild,  a  member  of  the  Massachusetts 
Commission  for  the  Blind. 

Hugh  A.  Brown  has  resigned  his  position  in  the  Chicago 
office  of  the  Crocker-Wheeler  Co.  to  become  sales  manager 
for  the  Rockaway  Coaster  Co.,  Cincinnati,  Ohio. 

James  A.  Pratt  who  for  the  past  two  years  has  held  a 
position  as  instructor  in  machine  work  at  Pratt  Institute, 
Brooklyn,  N.  Y.,  has  been  appointed  to  a  similar  position  at 
Williamson  Free  School  of  Trades,  Delaware  County,  Pa. 

J.  R.  Gordon  has  been  appointed  manager  of  power  appara- 
tus sales  for  the  Western  Electric  Co.  in  its  Southern  terri- 
tory. Mr.  Gordon  is  well  known  throughout  the  country  as 
a  pioneer  in  the  electrical  field,  having  been  associated  with 
those  who  organized  and  operated  the  first  Edison  plants. 
His  headquarters  will  be  in  Atlanta,  Ga. 

F.  W.  A.  Joly,  president  of  the  Association  of  German 
Manufacturers  of  Fire-brick  (Wirtschaftliche  Vereinigung 
Deutscher  Chamotte  Fabrikanten),  is  on  a  visit  to  America  to 
study  American  conditions  with  a  view  of  drawing  therefrom 
applications  for  the  fire-brick  industry  In  Germany.  The 
association  of  which  he  is  president  has  established  stand- 
ards ot  quality  and  shape,  reducing  the  number  of  shapes 
materially;  it  has  studied  the  requirements  of  customers  with 
reference  to  tensile  strength,  refractory  qualities  and  uniform- 
ity of  product.  American  fire-brick  makers  may  obtain  valu- 
able suggestions  from  the  experiences  of  German  makers. 
Mr.  Joly  is  making  the  Hotel  Astor,  New  York,  his  head- 
quarters. 

*  *     * 

OBITUARY. 

Prof.  William  Edward  Ayrton,  a  noted  electrical  engineer 
and  inventor,  died  in  London,  November  8,  aged  sixty-one. 


Cyrus  C.  Currier,  of  Cyrus  Currier  &  Sons,  Newark,  N.  J., 
died  October  30  at  his  home  in  South  Orange,  N.  J.,  aged 
sixty-one. 


General  John  E.  Mulford,  founder  and  for  thirty-one  years 
president  of  the  Prentiss  Vise  Co.,  died  at  his  home  in  Mon- 
tour Falls,  New  York,  October  18,  aged  seventy-nine  years. 


Herbert  D.  Hale,  architect  of  the  Engineering  Societies 
Building,  New  York,  died  at  his  home  in  New  York,  Novem- 
ber 10,  aged  forty-two  years. 


Alfred  Marsh,  a  geologist  and  chemist,  and  Inventor  of  the 
gas  meter  in  common  use,  died  November  17  at  Kalamazoo, 
Mich.,  aged  ninety  years.  Mr.  Marsh  was  born  In  England 
and  for  many  years  was  employed  by  the  Manhattan  Gas  Co., 
New  York. 


William  Eddy  Ripley,  one  of  the  oldest  and  most  esteemed 
employes  of  the  Brown  &  Sharpe  Mfg.  Co.,  Providence,  R.  I., 
died  November  10  at  bis  home  In  that  city,  aged  sixty-five 
years.  Mr.  Ripley  was  connected  with  the  Brown  &  Sharpe 
Co.  for  almost  all  his  active  business  life,  having  entered  the 
employ  of  the  company  In  1864.  L'p  to  1902  he  was  time- 
keeper in  charge  of  the  cost-keeping  department,  and  since 
has  filled  the  responsible  position  of  confidential  secretary. 
Mr.  Ripley  was  a  member  of  the  local  societies,  clulw  and 
lodges,  and  is  survived  by  a  widow  and  a  son  and  daughter. 


Samuel  D.  V.  Burr  died  at  his  home  in  Plalnfield,  N.  J., 
October  28,  aged  fifty-three.  He  was  born  in  New  York  and 
moved  to  Plalnfield  when  a  boy,  where  he  graduated  from  the 
Plalnfield  High  School  In  1870.  Later  he  graduated  from 
Rutgers  College,  and  became  a  writer  on  engineering  and 
scientific  subjects.  Mr.  Burr  was  on  the  staff  of  the  Hcientific 
American  for  six  years,  the  Engineering  Xews  for  three  years, 
and  the  Iron  Age  for  sixteen  years.  He  was  the  author  of 
"Bicycle  Repairs,"  "Tunneling  Under  the  Hudson,"  "Rapid 
Transit  in  New  York  and  Other  Great  Cities."  He  is  survived 
by  his  wife,  son  and  daughter. 


George  A.  Fairfield,  secretary  of  the  Hartford  Board  of 
Trade  and  one  ot  the  best  known  business  men  of  the  city, 
died  suddenly  November  9,  aged  seventy-four.  He  was  appren- 
ticed at  seventeen  in  the  machine  shop  of  Lucius  and  Ira 
Dimmock,  Northampton,  Mass.,  makers  of  silk  machinery. 
Following  his  apprenticeship,  he  worked  for  several  concerns, 
and  at  the  breaking  out  of  the  Crimean  War,  was  with  Rob- 
ins &  Lawrence,  Windsor,  Vt.,  who  had  contracts  for  making 
guns  for  Great  Britain.  When  this  work  was  completed  he 
went  with  the  American  Machine  Works  at  Springfield,  Mass.. 
where  he  designed  most  of  the  labor-saving  machinery  in  the 
U.  S.  Government  Armory  in  that  city.  In  1S57  he  was  em- 
ployed by  Colt's  Patent  Fire-arms  Mfg.  Co.  of  Hartford,  where 
he  worked  on  a  contract  with  the  Russian  Government  to  fur- 
nish it  with  machinery  for  manufacturing  fire-arms.  Mr. 
Fairfield  opened  the  first  purely  mechanical  drawing  school 
in  Hartford  in  1858.  In  1865  he  entered  the  employ  ot  the 
Weed  Sewing  Machine  Co.  and  built  it  up  into  a  great  enter- 
prise. Later  he  was  associated  with  Colonel  Albert  Pope  in 
the  manufacture  of  bicycles  and  was  influential  in  bringing 
the  great  industry  to  Hartford.  Mr.  Christopher  M.  Spencer 
interested  Mr.  Fairfield  in  the  manufacture  ot  the  Spencer 
repeating  rifle,  and  it  was  tor  some  time  manufactured  in  the 
Weed  Sewing  Machine  factory.  Mr.  Fairfield  was  director 
in  a  number  of  the  important  industrial  and  commercial  con- 
cerns in  Hartford. 


Frank  B.  Kleinhans,  chief  draftsman  of  the  United  Engineer- 
ing Co.,  Pittsburg,  Pa.,  died  in  Easton,  Pa.,  aged  34.  Mr. 
Kleinhans  was  the  author  of  the  book  "Boiler  Construction," 
and  a  contributor  to  MAciiiNiiRY  and  other  trade  journals. 


Elmer  G.  Eberhardt  ot  Newark,  N.  J.,  vice-president  of  the 
Newark  Gear  Cutting  Machine  Co.,  died  November  21,  1908, 
ot  tuberculosis,  after  an  illness  of  less  than  a  year.  He  was 
born  in  Newark,  1881,  and  attended  the  public  schools  there. 
He  was  graduated  from  the  Newark  High  School  in  1S96  at 
the  age  of  fifteen  years,  and  from  there  entered  Stevens  Insti- 
tute at  Hoboken,  N.  J.  He  was  soon  at  the  head  of  his  class, 
but  decided,  in  his  second  year,  to  take  up  the  practical  work 
of  machine  tool  designing  and  construction,  and  therefore 
discontinued  his  course  to  engage  in  work  with  his  father. 
Henry  E.  Eberhardt.  After  several  years  of  this  work,  during 
which  he  made  a  number  of  improvements  and  inventions, 
especially  relating  to  automatic  gear-cutting  machines  and 
crank  shapers,  he  decided  to  finish  his  technical  education. 
He  accordingly  entered  Sibley  College  of  Cornell  University 
in  the  middle  ot  the  school  year  ot  1900-1901,  and  graduated 
In  1904  with  the  degree  of  mechanical  engineer. 

While  at  Cornell  he  acquired  the  nickname  of  the  "Gen- 
eral" because  ot  his  acknowledged  leadership  in  the  classes 
of  mathematics,  mechanics,  and  engineering.  He  was  elected 
president  of  the  Cornell  Institute  ot  Electrical  Engineers  and 
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Elmer  O.  Eberhardt. 

vice-president  of  the  Cornell  Society  of  Mechanical  Engineers. 
At  the  close  of  his  course  he  was  awarded  the  honorary  key 
of  the  Sigma  Xi  for  high  scholarship  in  the  engineering 
studies.  Besides  his  studies,  he  was  actively  interested  in 
athletics. 

Upon  graduation,  Mr.  Eberhardt  entered  into  the  machine 
tool  manufacturing  business,  forming  with  his  father  and 
three  brothers,  the  Eberhardt  Brothers  Machine  Company, 
which  is  now  the  Newark  Gear  Cutting  Machine  Company. 
He  was  made  the  vice-president,  and  from  the  beginning  of 
the  business,  until  his  illness  necessitated  his  leaving  the 
work  which  he  loved,  he  was  active  in  the  designing  and  con- 
struction of  the  gear-cutting  machines  and  crank .  shapers 
made  by  the  firm.  He  took  out  a  number  of  patents  upon 
inventions  covering  many  branches  of  the  machine  field. 

Mr.  Eberhardt  had  been  a  contributor  to  M.\chinekt  ever 
since  its  beginning,  and  he  many  times  expressed  himself  as 
much  interested  in  the  problems  which  appeared  from  time 
to  time  in  its  columns.  He  had  a  wide  reputation  as  a  con- 
sulting engineer  upon  matters  especially  relating  to  gears  and 
gear-cutting,  and  engaged  in  original  Investigations  along  this 
line.  He  was  an  associate  member  of  the  American  Institute 
of  Electrical  Engineers  and  of  the  American  Society  of  Me- 
chanical Engineers. 

Mr.  Eberhardt  is  survived  by  his  parents,  one  sister  and 
four  brothers,  three  of  whom  are  engaged  in  the  business. 
He  was  beloved  by  all  who  knew  him,  and  especially  in  the 
factory  was  he  liked,  by  the  apprentices  and  others  who  looked 
up  to  him  as  a  teacher  with  experience. 

*     *     • 
COMING  EVENTS. 

December  1-4. — Annual  O"n\'enlion  of  tbp  .\merican  Society  of 
Mechanical  Engineers,  Ensinoering  Societies  Building,  29  West  39th 
St..  New  York  City.  C.  W.  Rice,  29  West  39th  St.,  New  York,  sec- 
ret a  r.v. 

December  7-10. — .Vnnual  convention  of  the  National  Commercial  Gas 
.\ssociation.  First  liegiment  -Vrmory,  Michigan  .Ave.  and  16th  St.. 
Chicago.  111.  Coincident  with  the  meeting,  and  throughout  the  week, 
the  association  will  hold  its  annual  e.xhibition  of  gas  appliances. 
.John  C.  D.  Clark,  I.tT  Michigan  -Vve.,  Chicago,  chairman  ot  the  com- 
mittee of  arrangements. 

December  9. — Mr.  M.  A.  Loeh,  secretary  and  treasurer  of  the  Rock 
Island  Battery  Co..  Rock  Island.  Ill,,  has  issued  a  call  to  the  manu- 
facturers and  dealers  of  gas  and  gasoline  engines,  and  dealers  and 
manufacturers  of  accessories  thereto,  to  attend  a  preliminary  meeting 
at  the  Auditorium  Hotel.  Chicago.  December  9,  1908.  10  A.  M.,  with 
a  view  ot  discussing  and  formulating  plans  tor  the  formation  of  an 
association.  OfHcers  are  to  he  elected  and  a  committee  appointed  for 
the  purpose  of  arranging  for  a  national  convention  to  be  held  at  some 
time  and  place   decided  upon   by   the  executive  committee. 

December  11. — Meeting  of  the  American  Institute  of  Electrical 
Engineers  at  33  West  39th  St.,  New  York  City.  8  P.  M.  R.  W.  Pope, 
secretary. 

December  31-.Tanuary  7. — Ninth  annual  show  of  the  American  Motor 
Car  Manufacturers"  .Association  at  Grand  Central  Palace,  New  York 
City. 

January  16-23. — Ninth  annual  shew  of  the  .\ssociation  of  Licensed 
Automobile  Manufacturers  at   Madison  Square  Garden,  New  York. 

NEW  BOOKS  AND  PAMPHLETS. 

The  Lumber  Crr  of  tiii;  U.vrrED  St.\te.s,  1907.  .53  pages,  6x9 
,  inches.  I'uhlished  by  the  Department  ot  Commerce  and  Labor. 
Washington.  D.  C. 
Charities  nntl  the  Commons  is  a  weekly  journal  of  philanthropy 
and  social  advance  Issued  bv  the  Charitv  Organization  Society  ot  the 
City  ot  New  York,  publication  office  10;.  East  22d  St..  which  will  be 
found  ot  value  to  all  Interested  In  social  welfare  work.  The  price  is 
$2.00  per  year,  single  copies  25  cents. 


Tub    TE.Mri;KATiMiE-r;.\Ti»irv    IUaimia.m.      llv    Charles    W.    Berry.      299 
pages,   .1  X  7  Vi    Inchi's.      109   llguri-s.      I'ublished    by   John    Wiley    & 
Sons,    New    \ork.      Price   S2.0(i. 
This    Is   the    second   edition    of  a    volume   flrst   brought  out    In    1903. 
and    Inteiidcil    especially    for    the    use   ot    students    ot    thermodyniimks. 
'i'he    prescnl     edition    Is    considerably     enlarged,    it     being    more    than 
doubled   In  size.      A  more  extended  ajipllcatlon  ot  thi-  principles  of   the 
7'(/>.anaIysls   to  advanced   problems  of   ihermo-dynamlc:^   has  been   made. 
the   chapter   on    Ibc    l'"low   ot   Klnlds   has    been    entirely    re-wrltleu,    and 
varlouii   other   pha.ses   ot    the   subject    In    hand   have    been    more    thor- 
oughly  discussed. 

Tub  Mkciiaxicai,  Would   KLEcmiCAL  Pocket  Book  roa   1909.     208 
pages    4x0  inches.     Published   by  Emmott  &  Co.,   Ltd.,  Manches- 
ter,  Kngland.      Price  fid.   net. 
This   convenient    and    useful    handbook    contains    considerable    matter 
ot  value   lo   electricians  and   others    Interi'sted    In    the   electrical    Indus- 
tries, dynamos,  and  motors.    Some  <if  the  dlllereiit  sections  are  headed; 
Electrical    Units,    Electrolysis,    Magnets,    Electric    Bells,    Power    Trans- 
mission,   Dynamos    and    Motors.     .Vltt-rnate    Current    Systems.    Rotary 
Converters,  Care  ot  Dynamos  and   Motors,    Line   Wires  and  Conductors. 
Many  useful  tabb-s  are  included,  and  blank  pages  for  diary  and  memo- 
ranfia   conclude   the   book. 

AtUKi.'s  Gas  Exi;i.\i:  Mani.ai..  469  pages,  o'^xSVi  inches.  Pub- 
lished by  Tbeo.  .\u<bl  &  Co..  New  York.  Price  $2.00. 
This  book  is  a  practical  treatls.'  relating  lo  the  theory  and  opera- 
tion of  gas.  gasdllni'.  ami  oil  engines,  aiifl  iTU'ltid»'s  chapters  on  pro- 
ilucer  gas  plants.  inarlni>  motors,  and  autonmbile  engines.  It  contains 
a  great  deal  of  useful  information  relating  lo  the  care  ot  combustion 
engines.  Some  of  the  most  interesting  chapters  are:  Theoretical 
Working  I'rlnciples  ;  Indicator  Diagrams  of  Engine  Cycles ;  Fuels  and 
Explosive  Mixtures:  (Jas  Producer  Systems:  Compression,  Ignition 
and  Combustion:  tioverning  and  Governors:  Ignition  and  Igniters: 
Installation  and  Operation;  Oil  Engines;  Testing:  Nature  and  UsA 
of  Lubricants. 

Patents   as   a   Factor   in   Manufactueing.     By   E.   J.    Prindle.     134 

pages,   .'jx7>/.    inches.      Published   by   The   Engineering   Magazine, 

New   York.      Price  $2.00. 

Till'    purpose    of    this    volume,    according    to    tlie    author.    Is    not    to 

make  the  inventor  and   manufacturer  his  own   patent   lawyer,  but  It  is 

intended   to  convey  general   ideas  regarding  the  nature  ot  patents,    the 

protection    they    may    afford,    the    relation    ot  employers    and   employees 

TO    patents     and    the    general    rules    by    which    the    courts   will    proceed 

in    upholding  a   patent   and   in    thwarting   attempted    infringenlent.      It 

is    intended    especially    to    lay    down    fundamental    principles,    in    order 

to  enable  the  inventor  or  manufacturer  to  take  the  early  steps  which 

are  usually  taken  before  the  advice  of  counsel  Is  secured. 

The  MEcnA.NicAr.  Exgi.neiui.ng  of  Steam   Poweb   Plants.     By  F.  R. 

Button.      825    pages,    0x9    inches.      700    figures.      Published    by 

John  Wiley  &  Sons.  New  York.  Price  $5.00. 
This  is  the  third,  re-written,  edition  of  Professor  Hutton's  well- 
known  work  on  steam  power  plants.  The  new  treatments  in  the  pres- 
ent edition  which  are  specially  noteworthy  are  those  of  the  analysis 
of  the  power  plant,  and  the  distinction  between  the  simple  and  the 
complex  phases  of  this  problem  :  the  treatment  ot  the  steam  pipe  as 
an  element  of  co-ordinate  importance  with  the  boiler  and  engine ;  the 
chapters  on  auxiliaries :  the  chf.pter  on  steam  turbines ;  and  on  the 
engine  mechanis.n.  These  new  sections  add  considerably  to  the  value 
ot  the  book,  and  will  prove  Interesting  to  power-plant  engineers*  and 
others  concerned  with  the  subject,  in  its  engineering  aspect. 
Machine  Shop  Calculations.     By  Fred  H.  Colvin.     174  pages,  4%  x7 

inches.      Published    by   the   Hill    Publishing   Co..   New  York.      Price 

.?1.00. 
In  the  preface  of  this  book  the  author  states  that  while  the  treat- 
ment ot  the  subject  may  be  considered  too  elementary  by  some,  he 
has  tried  to  make  every  point  so  clear  that  anyone  can  comprehend 
it,  and  to  show  how  the  methods  apply  to  every-day  shop  work.  The 
different  chapters  in  the  book  are  headed  as  follows  :  Common  Frac- 
tions :  Decimal  Fractions :  Cancellation  :  Ratio  or  Proportion  :  Per- 
centage :  Speed  of  Pulleys :  Speed  of  Gearing :  Gearing  a  Lathe  to 
Cut  .\nv  Thread :  Screw  Thread  Calculations :  Drilling  for  Taps : 
Taper  Work :  Speed  ot  Lathes.  Planers  and  Shapers  :  Square  and 
Cube  Root:  Measuring  Surfaces:  Contents  or  Volume  ot  Solid  Bodies: 
Measuring  Angles :  Making  and  Using  Formulas :  The  Vernier  and 
Micrometer;  Regular  Polygons  and  Their  Properties:  The  Uses  of 
Shop  Trigonometry ;  Trigonometry  Tables. 
Railroad  Engineering.    Bv  W.  L.  Webb.     296  pages,  6V,  x9%  Inches. 

161    figures.    23    tables.      Published    by    the    American    School    of 

Correspondence.  Chicago,  111.  Price  ?3.00. 
This  book  is  divided  uUo  three  sections,  each  dealing  with  a  dif- 
ferent phase  of  railroad  engineering  The  first  section  is  devoted  to 
railroad  surveys,  dealing  with  surveying  methods  and  instruments  and 
railroad  location.  The  second,  and  by  far  the  largest,  section  is 
devoted  to  construction,  operation,  and  maintenance,  and  the  third  to 
the  economics  of  railroad  management :  this  latter  part,  of  course. 
f!eals  with  this  subject  from  the  engineer's  point  ot  yiew.  The  volume 
is  especially  adapted  for  purposes  of  self-instruction  and  home  study, 
and  care  has  been  taken  to  keep  the  treatment  of  each  subject 
within  the  range  of  the  student's  understanding,  so  that  the  work 
appeals  not  only  to  the  technically  trained  expert,  but  also  to  the 
self-taught  practical  man  who  wishes  to  keep  abreast  of  modem  pro- 
gress. Ot  course  elementary  mathematical  foundation  is  required  In 
order  to  be  able  to  follow  the  developments  of  the  formulas  and  the 
methods   explained. 

CATALOGUES  AND  CIRCULARS. 

Patterson  Tool  &  Sipplv  Co..  Dayton,  Ohio.  Leaflets  of  the  Owen 
milling  machines  built  in  three  sizes. 

Pratt  .V:  Whitney  Co..  Hartford.  Conn.  Minintnre  catalogue  of 
Pratt   &  Whitney  turret  lathes,  which  are  built  in    five  sizes. 

Wfrer  Gas  Enoine  Co..  Kansas  City.  Mo  Catalogue  of  Weber  gas 
engines  and  gas   producers. 

Skinner  Cntoii  Co..  04  N  Stanley  St..  New  Britain.  Conn.  Cir- 
cular ot  the   1904  pattern   indenendent  Skinner  lathe  chuck. 

S.  Obermaveb  Co..  Cincinnati.  Ohio.  Catalogue  No.  40  containing 
369  pages  devoted  to  foundry  supplies  and  information  for  the  foun- 
dryman. 

National  Separator  &  Machine  Co.,  Boston.  Mass.  Circulars 
descriptiye  of  cylinder  turret  drill  presses,  and  combined  oil  separator 
and  filter. 

Reeves  Engineering  Co.,  Mt.  Vernon,  Ohio.  Catalogue  ot  Reeves 
vertical  internal  combustion  engmes  tor  gas.  gasoline  and  distillate 
fuels. 

.\MERiCAN  Spiral  Pipe  Works,  P.  O.  Box  48.".  Chicago.  HI.  Cata- 
logue ot  spiral  riveted  pipe,  forged  steel  pipe  flanges,  hydraulic  and 
exhaust   steam    supplies. 

Victor  R.  Browning  &  Co.,  Cleveland,  Ohio.  Bulletins  Nos.  2  and  3. 
illustrating  oyerhead  electric  traveling  cranes  and  .\rmington  electric 
hoists,  which  are  made  in  several  styles. 

I!i;ASS  Founders  Supply  Co..  Newark,  N.  J.  Catalogue  No.  14  of 
Hasks  and  other  equipment  and  supplies  for  modern  brass,  bronze 
aluminum   and  iron  and  steel  foundries. 
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IV.-ALLOWABLE   PRESSURE  AND   CORRESPONDING  COMPRESSION   OP  HELICAL   SPRINGS 

OF   ROUND   STEEL. 
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OontribuMd  "ay  Htary  L.  B»naon. 
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DESIGN  AND  CONSTRUCTION  OF  ELECTRIC  OVERHEAD  CRANES— 1. 


R.  B.  BROWN. 


THK  introiUiitiuii  ami  dovelopment  of  the  electric  motor, 
which  has  revolutidiiized  so  many  of  the  methods  of 
manufacture  and  transportation,  has,  perhaps,  influ- 
enced the  design  of  no  other  single  auxiliary  apparatus  in 
the  productive  industries  more  than  that  of  cranes  and  hoists. 
The  present  series  of  articles,  therefore,  has  been  written 
with  the  intention  of  placing  on  record  the  present  practice 
in  the  design  of  overhead  cranes,  electrically  operated,  and 
of  presenting  such  data  as  will  aid  the  designer  of  such 
apparatus  to  properly  calculate  and  proportion  the  various 
details,  and  supervise  their  construction. 

Overhead  Travelers. 

The  overhead  traveler  in  its  various  forms  Is  probably  in 
greater  demand  than  any  other  type  of  electric  crane  on  the 
market,  a  fact  which  has  induced  many  firms  to  specialize 
in  this  particular  branch  of  crane  building.  As  a  result  of 
the  continued  and   growing  demand  for  these  cranes,   many 
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Pigr.  1.    Lifting  Diagram  for  20-ton  Crane;  Full  Load  Speed  10  feet 
per  minute.^ 

attempts  have  been  made,  with  more  or  less  success,  to 
standardize,  as  far  as  possible,  the  various  details  of  con- 
struction. 

Electric  travelers  represent  a  type  of  crane  which  under 
ordinary  conditions  is  in  almost  continual  service,  and,  as 
with  other  constant  working  machines,  it  is  essential  that 
rapidity  of  operation,  together  with  economy  in  current  con- 
sumption, be  preeminent  factors  to  the  purchaser  and  manu- 
facturer alike.  The  requirements  of  the  former  should 
be  based  on  the  results  of  general  experience  gained  during 
the  past  few  years,  while  these  results  depend  entirely  on 
the  skill  of  the  designer,  and  the   workmanship. 

The  three  types  of  ordinary  travelers  in  use  are  the  one- 
motor,  three-motor,  and  four-motor  cranes.  The  three-motor, 
and  for  medium  and  heavy  cranes,  the  four-motor  types,  have 
been  found  to  be  by  far  the  most  efficient,  and  are,  prac- 
tically speaking,  the  only  types  now  used  for  modern  work- 
shops, warehouses,  and  similar  localities.  Until  quite  recently, 
the  single  motor  type  was  considered  preferable,  on  account 
of  its  cheapness,  for  engine  rooms  and  similar  places 
where  a  crane  is  only  required  occasionally.  The  present 
price  of  motors  and  their  connections,  and  the  fact  that 
single   motor   cranes   require   more   gearing   than   the   three- 


*For  previous  articles  on  cranes,  crane  design,  and  eflQciency  of 
crane  mechanism,  see  History  of  Crane  Design,  June,  1008 ;  Design 
of  Light  Structural  Jib  Cranes,  by  W.  H.  Bntz.  December.  1907  ;  Power 
Itequired  for  Cranes  and  Hoists,  by  Ulrich  Peters.  November.  1SI07  ; 
Formulas  for  Force  Ronuired  tn  Move  Crane  Trolleys,  b.v  .Tohn  S. 
Myers,  October.  1907 ;  Calculations  for  Shaft  Gear  and  Bearines  of 
Crane  Motors,  by  George  .T.  Leire.  .Tulv.  1905:  Notes  on  Band  Brake 
Design,   by  C.  F.   Blake,  March.   100,").  and  January,   1901. 


motor  type,  is  In  favor  of  the  universal  adoption  of  the  latter, 
more  especially  since  several  makers  manufacture  the  crabs 
of  this  type  in  quantities  and  keep  them  in  stock,  and  can 
therefore  give  a  quicker  delivery. 

One  of  the  principal  obstacles  that  has  been  placed  in  the 
way  of  standardizing  electric  cranes,   is  the  widely  varying 
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Fig.  2.    Traversing  Diagram  for  20-ton  Crane;  Full  Load  Speed 
lOO  feet  per  minute. 

opinions  of  engineers  on  the  question  of  speeds.  Except  for 
travelers  which  are  required  for  work  of  a  special  nature, 
there  is  no  reason  why  all  cranes  of  this  type  should  not  be 
worked  at  practically  the  same  speeds.  In  order  to  consider 
the  conditions  affecting  the  speed  of  each  motion,  they  must 
be  dealt  with  separately. 

When  inquiring  for  a  crane  of  any  type,  it  is  usual  to 
state  the  speed  at  which  the  maximum  load  has  to  be  lifted; 
and  in  selecting  this  speed  the  tact  should  not  be  overlooked 
that,  excepting  the  case  of  small  powered  cranes  and  those 
required  for  special  service,  the  normal  load  is  seldom  more 
than  about  20  per  cent  of  the  full  capacity  of  the  crane.  It 
is  better,  therefore,  to  consider  what  is  the  highest  and 
safest  speed  at  which  this  normal  load  can  be  worked,  and 
then  select  a  full  load  speed  which  will  give  the  same  foot- 
tonnage   of  work    done.     By  the  use   of   crane-rated   series 
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Fig.  3.    Traveling  Diagram  for  20-ton  Crane  ;  Full  Load  Speed 
250  feet  per  minute. 

wound  motors,  a  variation  above  the  rated  speed  of  about  50 
per  cent,  increasing  in  proportion  to  the  load,  can  be  obtained, 
and  this  fact  makes  the  use  of  change  gears  on  the  main  lift 
unnecessary.  If,  however,  a  crane  is  to  be  used  in  a  shop 
where  a  great  deal  of  small  material  has  to  be  constantly 
handled,  but  where  a  full  load  only  occurs  occasionally,  as 
for  instance,  in  a  fitting  shop,  it  is  more  economical  to  have 
an  auxiliary  barrel  fitted  onto  cranes  of  from  ten  to  twenty 
tons  capacity,  and  worked  by  the  main  lift  motor.  WTien  a 
light  lift  is  required,  it  should  be  one-fifth  of  the  full  capacity 
of  the  crane,  and  the  speed  specified  should  be  such  as  will 
give  the  same  foot-tonnage  as  the  main  lift.  Auxiliary  bar- 
rels are  generally  placed  on  the  main  barrel  pinion  shaft, 
and  so  arranged  that  either  the  main  pinion  or  the  auxiliary 
barrel  may  be  driven  from  this  shaft  by  means  of  a  clutch. 
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For  cranes  of  twenty-five  tons  ijnd  upwards,  that  are  to  be 
In  constant  use,  the  best  practice  now  demands  an  indepen- 
dent motor  for  the  auxiliary  barrel,  the  capacity  of  which  Is 
generally  five  or  six  tons,  and  the  speed  from  twenty  to  thirty 
feet  per  minute. 

The  conditions  concerning  the  acceleration  of  speed  under 
lighter  loads  apply  in  a  similar  manner  to  traversing  and 
traveling,  and  it  is  never  worth  while  having  a  change  of 
gear  applied  to  these  motions.  The  traveling  speeds  are  a 
somewhat  variable  quantity,  and  cases  often  occur  where 
small-powered  cranes  have  to  travel  at  a  very  high  speed, 
as,  for  example,  where  cranes  are  used  over  pig  casting  beds 
or  stock  yards;  when  engaged  in  such  work  they  may  travel 
at  a  speed  of  500  feet  per  minute,  or  more.  For  ordinary  shop 
and  similar  practice  the  various  speeds  given  in  Table  I  are 
deduced  from  the  modern  requirements  and  represent  an 
average  of  the  speeds  which  have  been  standardized  by  lead- 
ing makers. 

In  connection  with  the  speeds  in  Table  I.,  it  will  be  neces- 
sary to  explain  how  the  horse-power  required  in  each  case 
has  been  arrived  at.  The  horse-power  of  the  lifting  motor  de- 


TABLE  I.    SPEEDS  OP  ELECTRIC  OVERHEAD  CRANES 
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10 
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25 
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60 

10 

33 

39 

48 

150 

20 

23 

25 

60 

5 

30 

16 

60 

12 

44 
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26 
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50 
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36 
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50 

28 

60 

16 

70 

80 

1.50 

40 

42 

lao 

5 

60 

32 

60 

20 

80 

95 

1.50 

45 

50 

150 

5 

75 

38 

40 

30 

90 

105 

150 

55 

60 

pends  purely  on  the  work  done  on  the  load,  and  the  power 
absorbed  in  the  resulting  friction  of  the  gearing,  journals. 
and  pulleys.  This  quantity  varies  to  some  extent  with  the 
number  of  reductions  and  the  type  of  gearing.  The  efficiency 
of  a  crane  is  generally  lowest  at  the  test,  improving  some- 
what as  the  journals  and  teeth  get  bedded  down.  The  ef- 
ficiency of  the  first  or  motor  reduction  with  well-made  machine 
cut  spur  gears  running  In  an  oil  bath,  has  been  found  by  trial 
to  reach  as  much  as  97  per  cent,  and  may  be  taken  at  95 
per  cent  under  ordinary  practical  conditions. 

The  average  eflSciency  of  one  reduction  of  cut  spur  gears, 
running  dry,  is  92  or  93  per  cent,  and  of  cast  spur  gears  run- 
ning dry,  90  per  cent.  The  loss  due  to  journal  friction  is 
generally  about  2  per  cent  for  each  axle  when  properly  lubri- 
cated. The  only  other  loss  in  efficiency  of  any  importance  is 
In  the  snatch  block,  if  there  is  one  fitted  to  the  crane.  This 
quantity  is  always  reduced  by  using  large  pulleys  and,  pre- 
ferably, small  hardened  pins,  the  pulleys  being  bushed  with 
gun-metal,  under  which  condition  the  efficiency  works  out  to 
about  97  per  cent. 

From  the  above  results  a  very  fair  idea  of  the  over-all  me- 
chanical efficiency  of  a  crane  can  be  determined,  if  the  num- 
ber of  reductions  and  the  other  particulars  are  known.  It 
will  be  found  that  small  high  speed  cranes  have  a  higher 
efficiency  than  the  larger  ones,  owing  to  there  being  less 
gearing;  thus,  in  the  case  of  a  crab  lifting  three  tons  on  a 
single  rope  and  having  two  reductions  of  machine  cut  gear- 
ing, the  first  of  which  runs  in  oil,  the  overall  efficiency  will  l)e 

95  X  92  X  98  X  98 

about =  84  per  cent. 

100 


For  a  contrary  example  take  a  50-ton  crab  having  four  re- 
ductions, the  first  three  of  which  are  machine  cut,  the  motor 
reduction  running  in  oil.  Then  the  overall  efficiency  will  be 

95  X  93  X  93  X  90  X  98'  X  97 

about =  CC  per  cent. 

100 

A  very  common  rule  in  practice  is  to  allow  ten  foot-tons 
of  work  done  at  the  hook  per  brake  horse-power,  this  factor 
being  equivalent  to  a  mechanical  efficiency  of  about  C6  per 
cent.  This  constant  is  practically  correct  for  medium  and 
large  cranes,  but  for  small  sizes  it  allows  for  a  slightly 
larger  motor  than  is  really  necessary,  which  Is  perhaps  a 
good  fault,  since  small  cranes  are  generally  In  constant  use. 
The  above  calculations  are  not,  generally  speaking,  necessary 
in  practice,  but  have  been  made  in  order  to  show  how  and 
where  the  power  due  to  friction  is  principally  absorbed,  and 
it  will  be  seen  that  the  results  agree  very  closely  with  the 
diagrams  shown  in  Fig.  1,  which  are  made  from  trials  taken 
from  overhead  cranes,  representing  the  best  class  of  design 
and  workmanship.  It  is  usual  and  more  instructive  to  spealc 
of  the  gross  efficiency  of  a  crane,  that  is  the  combined  elec- 
trical efficiency  of  motor  and  wiring,  and  the  mechanical 
^efficiency  of  the  gearing,  or  in  other  words,  the  ratio  between 
current  consumed  at  the  switchboard  and  work  done  at  the 
hook.    This  is  the  efficiency  as  shown  by  the  diagrams. 

The  electrical  efficiency  of  a  lifting  motor  may  generally 
be  taken  at  80  per  cent,  covering  motor  and  wiring,  so  that 
in    the    case    of    the     3-ton    crane    exemplified     above,     the 

84X80 

gross  efficiency  would  be  about =  67  per  cent.     Sim- 

100 
ilarly,    the    50-ton    crab    would    give    a    gross    efficiency    of 

66   X  80 

=:  53  per  cent.    Both  of  these  quantities  agree  with 

100 
actual  results. 

The  horse-power,  or  current  required  for  each  motion,  as 
given    in    Table    I,    is    the    calculated    power    based    on    the 


TABLE  II.     CLEARANCE  SPACE  REQUIRED 
FOR  OVERHEAD  CRANES. 


.Size  of 
Crane. 


Tons. 

3 

5 

7i 

10" 

15 

20 

25 

30 

40 

50 

60 

75 

100 

120 

1.50 


Machinery.X.Y, 


\ 

A 

B 

Ft. 

Ins. 

Inches. 

5 

0 

7 

5 

6 

7 

5 

6 

7 

5 

9 

7* 

6 

0 

7i 

6 

0 

8 

6 

6 

8 

7 

0 

9 

8 

0 

9 

8 

6 

10 

9 

0 

10 

9 

6 

10 

10 

0 

12 

12 

0 

12 

12 

' 

12 

above  described  coefficients;  for  practical  purposes,  however, 
the  nearest  manufactured  size  of  motor  would  be  used.  The 
power  required  for  traversing  and  traveling  must  be  sufficient 
to  overcome  the  rolling  and  axle  friction,  and  the  friction 
of  the  intermediate  driving  gear.  The  horse-power  of  these 
motors  is  generally  based  upon  a  certain  tractive  resistance, 
usually  expressed  in  so  many  pounds  per  ton  of  rolling  load. 
This  is  a  very  variable  quantity,  even  the  results  of  tests 
showing  a  remarkable  latitude.  Although  it  is  best  to  work 
with  data  obtained  from  experiments,  it  will  be  well  to  show 
the  calculations  which  most  nearly  agree  with  actual  results. 
The  axle  friction  m  depends  to  some  extent  on  the  lubricat- 
ing arrangements,  but  in  the  calculations  it  is  assumed  that 
these  conditions  are  w-ell  provided  for,  both  in  traversing 
and  traveling.  The  power  required  is  figured  from  the  for- 
mula 

W 
P—(^r)  — 
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where  W  =  load  In  pounds, 

R  =  radius  of  wheel  In  Inches, 
r  =  radius  of  axle  In  Inches, 
(u  =  coefficient  of  friction  =  0.10. 
The  rolling  friction  of  metal  wheels  on  steel  rails  is  con- 
TV 
Bldcred  to  be  equal  to  0.002  — .    This  quantity  may,  therefore, 

R 

be  combined  with  the  above  quantity  and  the  result  obtained 
direct,  thus 

W 
(iir  +  0.002)  — . 
R 

Take  for  example  a  30-tou  crab  weighing  six  tons,  hav- 
ing runners  IS  inches  in  diameter,  and  axles  4Vi  inches  in 
diameter.     The  combined  axle  and   rolling   friction   will   be 

3G  X  2  240 

(0.1  X  2.25  +  0.002)  X '■ =  2,034  pounds. 

9 

The  efficiency  of  the  driving  gear  can  be  found  in  the  same 
manner  as  described  for  the  lifting  gear,  when  the  number 
of  reductions  are  known.  In  the  present  example  there  would 
be  three  reductions  of  machine  cut  gears,  all  running  dry, 
the  total  efficiency  of  which  would  be  about 

92  X  92  X  92  X  98  X  98 

=:  75  per  cent. 

100 

Taking  the  full  load  speed  at  60  feet  per  minute,  it  will  be 
found  that  the  brake  horse-power  required  will  be 

2,034  X  GO  X  100 


:  5  B.  H.  P. 


33,000  X  75 

The  axle  friction  of  the  traveling  gear  will  always  be  found 
to  be  considerably  less  than  that  of  the  traversing  motion, 
due  to  the  fact  that  the  crab  axle  diameter  is  often  larger 
than  the  main  axle,  while  the  runners  are  usually  only  half 
as  large,  and  the  resistance  varies  in  proportion  to  the  ratio 
of  these  quantities,  as  will  be  seen  from  the  above  for- 
mula. When  assuming  the  efficiency  of  the  driving  gear  for 
the  traveling  motion,  some  special  allowance  should  be  made 
for  the  loss  of  power  due  to  the  cross  shaft.  This  shaft  is 
carried  by  several  bearings,  and  it  is  probably  the  deflection 
of  the  girders,  and  the  consequent  slight  bending  of  the 
shaft,  that  causes  the  drive  to  be  rather  inefficient. 

No  direct  results  concerning  this  shaft  are  available,  but 
its  efficiency  will  probably  be  about  90  per  cent  for  cranes 
of  moderate  span.  Allowing  for  two  reductions  of  machine 
cut  gears  running  dry,  the  efficiency  of  this  drive  will,  there- 

92  X  92  X  90 

fore,  be  about  =  76  per  cent.     Suppose  for  ex- 

100 

ample,  that  a  30-ton  crane  traveler  weighs  25  tons,  and  runs 
upon  wheels  30  inches  in  diameter  having  4-inch  axles;  then 
the  combined  rolling  and  axle  friction  will  be,  as  in  the  case 
of  the  crab. 

55  x'2,240 

(0.1  X  2  +  0.002)  X =1,659  pounds. 

15 

Taking  the  traveling  speed  at  150  feet  per  minute,  and 
neglecting  acceleration  which  may,  for  ordinary  speeds,  be 
assumed  as  taken  care  of  by  the  coefficient  of  friction  and 
the  overload  of  the  motor  permissible,  the  brake  horse-power 
required   will   be 

1,659  X  150  X  100 

=  10B.  H.  P. 

33,000  X  76 

The  resistance  to  traction,  as  nominally  referred  to,  which 
this  power  covers  will  be 

10  X  33,000 

=:  40  pounds  per  ton. 

150  X  55 

Similarly  the  5  B.  H.  P.  motor  for  traversing  allows  for  76 
pounds  per  ton.  For  practical  purposes  40  to  50  and  60  to  70 
pounds  per  ton  have  been  allowed  for  the  best  class  of  trav- 
elers having  large  diameter  wheels  and  machine  cut  gears. 
Some  tests  have  shown  that  a  higher  factor  than  70  pounds 
per  ton  is  required  for  traversing,  such  results  possibly   be- 


ing due  to  the  fact  that  the  lubrication  was  inefflclent;  the 
traveling  wheels  also  are  often  too  small.  The  diagrams  In 
Figs.  2  and  3  show  actual  results  obtained  in  the  traversing 
and  traveling  motions  of  cranes. 

Before  concluding  this  Installment  on  preliminary  consid- 
erations, It  Is  advisable  to  call  the  architect's  attention  to  the 
importance  of  allowing  an  adequate  working  space  for  travel- 
ers when  designing  shops,  etc.  Due  to  overlooking  this  fact, 
the  first  cost  is  often  considerably  Increased,  while  the  crane 
is  generally  of  inefficient  design  and  unsightly  appearance. 
The  dimensions  given  in  Table  II  have  been  taken  from  actual 
practice,  and  will  be  a  guide  to  those  designing  new  build- 
ings. The  headroom  given  In  this  table  Is  the  least  possible 
with  an  ordinary  type  of  crab,  some  designs  requiring  rather 
more  space.  Table  II  shows  a  simple  form  of  attachment 
for  track  girders,  which  has  been  found  to  answer  very  well 
for  cranes  up  to  30  tons,  and  possesses  the  merits  of  being 
easily  adjusted  and  inexpensive. 

*  *     • 

PRODUCING  BLACK  NICKEL  COATINGS  ON 
METAL  SURFACES. 

The  following  solution  for  depositing  a  black  nickel  coating 
on  metal  surfaces  is  given  by  the  Brass  World.  The  solution 
consists  of  the  following  constituents:  water,  one  gallon; 
double  nickel  salts,  S  ounces;  ammonium  suiphocyanate,  2 
ounces;  zinc  sulphate,  1  ounce.  If  the  zinc  sulphate  is  not  in 
the  form  of  white  crystals,  but  is  white  and  dry,  then  only 
one-half  ounce  should  be  used.  The  double  nickel  salts  are 
dissolved  in  the  water,  and  then  the  ammonium  suiphocyanate 
is  added.  After  this  has  been  done,  the  zinc  sulphate  is  intro- 
duced. The  solution  is  used  at  its  ordinary  temperature,  hut 
in  winter  should  not  be  allowed  to  get  colder  than  GO  degrees 
F.,  and  works  best  at  about  SO  degrees  F.  Ordinary  nickel 
anodes  are  employed,  with  a  surface  several  times  that  of  the 
work  to  be  plated.  The  work  is  cleaned  carefully,  preparatory 
to  the  plating.  The  black  nickel  deposit  may  be  put  directly 
on  steel,  brass,  copper,  German  silver,  or  bronze,  but  It  is 
preferable  to  Hrst  flash  the  work  in  a  hot  copper  solution, 
then  in  a  white  nickel  solution,  and  finally  deposit  the  black 
nickel.  For  cheap  work,  the  copper  and  white  nickel  deposits 
may  be  dispensed  with,  but  the  black  nickel  is  less  apt  to 
peel  off  if  put  on  the  white  nickel.  The  black  nickel  is  de- 
posited with  a  weak  current.  Best  results  are  obtained  with  a 
current  from  %  to  %  of  a  volt. 

The  deposition  should  he  allowed  to  stand  for  an  hour  or 
more  if  a  heavy  deposit  is  desired.  When  the  article  comes 
from  the  black  nickel  solution,  it  will  be  found  that  it  is  of  a 
gray  or  brown  shade.  While  this  disappears  to  a  considerable 
extent  when  lacquered,  the  color  is  not  a  dead  black.  By 
using  a  dip  consisting  of  one  gallon  of  water,  twelve  ounces 
of  iron  perchloride,  and  one  ounce  of  muriatic  acid,  a  dead 
black  color  is  produced.  All  nickel  deposits  should  be 
lacquered  after  dipping. 

The  following  causes  of  difficulties  should  be  guarded 
against:  If  the  black  nickel  deposit  has  spear-shaped  markings 
on  it  and  is  partly  white,  too  high  a  voltage  has  been  used. 
If  the  deposit  flakes  off  after  standing  for  some  time,  too  strong 
a  current  has  been  used,  or  the  work  has  not  been  clean.  If 
the  deposit  is  too  heavy,  it  is  also  apt  to  flake  off.  If  the 
deposit  is  still  brown  or  gray  after  it  comes  from  the  dip,  the 
dip  is  old,  or  the  article  has  not  remained  in  the  dip  long 
enough.  If,  although  the  voltage  is  right  (less  than  one 
volt),  the  deposit  is  streaked,  the  bath  has  become  acid;  add 
carbonate  of  nickel  (plastic)  to  neutralize  the  acid.  Use 
plenty  of  anode  surface  and  old  nickel  anodes  if  possible.  If 
the  edges  of  the  deposit  are  removed  in  the  dip,  the  dip  is  too 
hot,  or  the  black  nickel  was  not  deposited  a  sufficiently  long 
time.     If  the  surface  is  iridescent  after  lacquering,  the  lacquer 

is  too  thin. 

*  «     * 

Statistics  dealing  with  the  iron  industry  of  the  world  show 
that,  during  1907,  the  United  States  produced  about  43  per 
cent  of  the  total  pig-iron  and  45  per  cent  of  the  total  amount 
of  steel  produced  in  the  world.  Germany  takes  second  place 
with,  respectively,  22  and  24  per  cent.  Great  Britain  comes 
in  the  third  place  with  17  and  12  per  cent,  respectively. 
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INDUSTRIAL  PHOTOGRAPHY.* 
The  first  aim  of  the  photographer  of  machines  and  Indus- 
trial subjects,  in  general,  intended  for  half-tone  reproduction 
in  catalogues  and  trade  journals,  should  be  to  produce  prints 
that  will  require  the  least  retouching  when  used  for  making 
half-tones,  and  this  for  two  reasons:  First,  the  retouching 
of  prints  for  half-tone  work  is  quite  expensive;  and  second, 
the  print  that  requires  the  least  retouching  gives  much  the 
best  results  in  the  finished  half-tone.  The  photographs  from 
which  the  half-tones  in  this  article  have  been  reproduced 
were  not  retouched  at  all. 

Nearly  all  industrial  establishments  are  equipped  with  a 
photographic  outfit  of  some  kind,  and  in  some  instances  an 
experienced  photographer  is  in  charge;  but  in  the  majority 
of  cases  one  of  the  draftsmen  must  take  care  of  all  the  pho- 
tographic work  of  the  establishment,  and  it  is  in  the  hope 
of  aiding  some  of  the   latter   that   the  author  prepared   the 

paper  abstracted. 

Apparatus. 

The  camera  should  be  a  strong  and  serviceable  one  having 
a  long  bellows  with  very  little  cone.  In  fact,  one  with  a  per- 
fectly straight  bellows  is  best,  as  it  allows  greater  adjust- 
ment of  the  lens  board  without  danger  of  the  bellows  folds 
cutting  off  any  of  the  object.  The  vertical  and  side  swings 
should  be  ample.  The  camera  need  not  be  larger  than  6 1/2  hy 
81'2  inches,  and  should  not  be  larger  than  8  by  10  inches,  as 


openings  to  the  liglit  have  to  be  faced,  then  the  plates  should 
be  coated  on  the  back  with  a  compound  known  as  "backing." 
This  "backing"  should  be  washed  off  with  a  damp  sponge 
before  development. 

Preparation  of  the  Subject. 

If  a  machine  Is  to  be  photographed,  it  should  be  painted 
with  a  finishing  coat  of  drab  paint,  which  may  be  designated 
as  "mouse  color,"  and  the  paint  should  be  so  mixed  as  to  dry 
absolutely  "flat,"  that  is,  without  any  gloss  whatever.  It 
parts  underneath  the  machine  or  in  shadow  are  wanted  to  be 
shown,  they  should  be  painted  a  lighter  shade  than  the  more 
prominent  parts,  and  the  deeper  they  are  in  shadow  the  lighter 
they  should  be  painted,  in  extreme  cases  even  blending  the 
color  gradually  into  a  white.  All  brightly  polished  parts 
should  be  daubed  or  rubbed  over  with  a  handful  of  soft  putty 
to  dull  the  brightness.  Unless  these  precautions  are  taken, 
the  parts  in  shadow  will  show  very  dark  in  the  photograph, 
and  if  very  close  together  will  be  seen  only  as  one  shapeless 
mass,  and  the  bright  spots  will  show  chalky  white  with  very 
black  lines  and  little  or  no  detail.  If  letters  or  figures  cast 
on  any  part  of  the  machine  are  wanted  to  be  shown,  daub 
them  with  white  paint  from  the  end  of  a  finger.  Rubbing 
with  chalk  will  give  them  a  very  rough   appearance. 

It  must  be  borne  in  mind  that  all  high  lights  and  shadows 
are  greatly  intensified  in  photography,  and  that  a  sensitive 
plate  that  will  register  all  the  gradation  of  tone  as  seen  by 


Pig.  1.  Details  Brought  Out.  and  Deep  Shadows 
Avoided  by  Preparation  of  Machine  Parts  before 
Photographing — No  Retouching  made  on  Photo- 
graph. 

anything  over  this  size  is  cumbersome  to  handle,  and  requires 
a  very  expensive  lens  and  a  great  deal  of  skill  to  operate.  If 
large  prints  are  wanted,  bromide  enlargements  can  be  made 
up  to  any  reasonable  size,  and  if  for  any  reason  large  direct 
or  contact  prints  are  wanted,  a  slightly  enlarged  positive  can 
be  made  from  the  negative,  and  a  negative  as  large  as  wanted 
can  be  made  from  the  positive.  This  procedure  has  Its  advan- 
tages, as  It  is  often  possible  to  correct  In  a  great  measure  any 
errors  In  exposure  or  development,  and  many  errors  in  light- 
ing and  position. 

The  tripod  should  be  solid  and  stiff  with  the  fewest  possi- 
ble joints.  The  lens  should  be  the  best  obtainable,  and  too 
great  emphaSls  cannot  be  placed  on  its  being  of  long  focus. 
Never  under  any  circumstances  should  Its  focus  be  shorter 
than  the  diagonal  of  the  largest  plate  with  which  it  is  to  he 
used.  It  should  be  capable  of  rendering  sharp  definition  from 
comer  to  corner  of  the  plate  when  using  a  comparatively 
large  diaphragm.  The  plates  should  not  be  the  most  rapid 
made,  as  the  emulsion  with  which  these  are  coated  is  not 
generally  rich  enough  in  silver  to  give  printing  density  for 
anything  but  portrait  work,  and  also  because  the  timing 
of  the  exposure  must  be  very  exact.  Plates  of  medium  speed 
are  the  best  and  should  be  of  the  kind  known  as  "double 
coated"  or  "non-halation." 

If  interior  views  are  to  be  made  where  windows  and  other 


Fig.  2.    Distorted  View  in  Fig.  3  coirected  in 
Reproduction. 


Distorted  View  caused  by  Pointing 
Camera  up^?ards. 


•Abstract  of  paper  by  Mr.   S.  .\shton   Hand,  read  before  the  Amer- 
ican  Society  of  Mechanical  Engineers,   December.  190S. 


the  human  eye  has  yet  to  be  made.  Fig.  1  Is  an  illustration 
of  a  machine  that  was  properly  prepared  for  being  photo- 
graphed. If  possible  It  Is  best  to  photograph  a  machine  before 
It  has  been  run,  otherwise  oil  from  the  bearings  will  seep 
out  on  the  paint  and  leave  dark  and  glossy  spots  which  will 
look  bad  in  the  photograph.  If  the  machine  Is  to  be  run 
before  being  photographed,  then  it  should  not  have  Its  finish- 
ing coat  until  after  the  run  or  test  Is  over.  Before  the  finish- 
ing coat  Is  put  on,  all  the  bearings  should  be  thoroughly 
flushed  with  gasoline  and  the  whole  exterior  cleaned  with  the 
same  stuS  to  remove  all  oil. 

Lighting  and  Position. 

Machinery  should  never  be  photographed  out-of-doors  or 
under  a  skylight,  as  there  Is  too  strong  a  top  light,  which 
causes  deep  shadows.  Tbe  light  should  preferably  come  from 
the  north,  and  should  fall  on  the  machine  at  a  downward 
angle  of  about  20  degrees  from  the  horizontal.  Cross  lights 
from  other  windows  should  be  avoided  by  pulling  down  the 
shades  or  tacking  up  heavy  paper.  Cross  lights  make  a  con- 
fusion of  shadows  and  obliterate  certain  lines,  giving  the 
machine  anything  but  a  natural  appearance.  If  necessary  to 
photograph  the  machine  by  other  than  northern  lighting, 
then  make  the  exposure  when  the  sun  is  overhead.  If  the 
exposure  must  be  made  when  the  sun  Is  shining  through  the 
windows  at  any  considerable  slant,  tack  cheese  cloth  over 
the  windows  to  diffuse  the  light. 
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A  machine  should  never  be  photographed  directly  from  the 
front,  wlilch  will  make  it  appear  too  flat.  For  depth,  the 
camera  should  be  placed  enough  out  of  center  to  show  a  little 
of  one  side  of  the  machine  and  high  enough  to  show  a  little 
of  the  top.  A  baclvground  of  heavy  drilling,  either  white  or 
very  light  in  color,  should  be  hung  not  less  than  G  feet  back 
of  the  machine.  It  should  be  of  ample  size — large  enough 
so  that  the  camera  can  be  moved  where  wanted  and  still  show 


Flff.  4.    Camera  and  Negative  Holder  arranged  bo  as  to  correct 
Distortion  shown  In  Fig.  3. 

the  background  behind  every  part  of  the  machine.  It  there 
are  folds  or  wrinkles  in  the  background,  have  a  man  at  each 
side  take  hold  of  the  edges  and  shake  the  curtain  slowly  and 
gently  during  the  whole  time  of  the  exposure.  This  will  pre- 
vent the  folds  or  wrinkles  from  showing  in  the  photograph. 
Shop  floors  are  dark  in  color,  and  if  a  machine  is  photo- 
graphed directly  on  the  floor  it  is  often  puzzling  to  know 
where  the  lower  part  of  the  machine  ends  and  the  floor 
begins.  Therefore  a  floor  cloth  of  the  same  color  and  width 
as  the  background  should  be  used.  It  should  be  deep  enough 
to  extend  from  4  to  6  feet  in  front  of  the  machine  and  under 
it  and  to  the  background.  Instead  of  a  floor  cloth,  sheets  or 
strips  of  light  colored  paper  can  be  used,  but  be  sure  there 
is  no  pronounced  red  or  yellow,  as  such  colors  are  non-actinic 
and  will  show  black   in  the  photograph. 

Focusing-. 
Never  focus  on  the  center  of  the  ground  glass,  as  this  will 
give  you  the  point  of  sharpest  focus  of  the  lens,  and  what  is 
wanted   is  the   average   focus;    therefore  focus   at   a   position 


Fig.  5.    Photograph  taken  without  Special  Precautions  against 
Strong  Light  In  the  Background. 

midway  between  the  center  and  the  edges  of  the  ground 
glass.  Get  the  nearest  parts  of  the  machine  in  focus.  Small 
diaphragms  will  sharpen  up  the  distant  parts.  Sometimes 
a  better  effect  can  be  obtained  by  pointing  the  camera  slightly 
downward,  but  if  at  any  time  the  camera  is  used  in  any 
other  than  a  level  position,  the  ground  glass  should  be  brought 
to  a  vertical  position,  otherwise  the  result  will  be  distorted 
lines.  Fig.  3  shows  a  distorted  view  of  a  part  of  the  side 
of  a  building,  made  by  pointing  the  camera  upward.     If  the 


photograph  of  a  machine  shows  such  distortion,  and  for  any 
reaBon  it  cannot  be  photographed  again,  a  negative  can  be 
reproduced  eliminating  the  distortion,  by  placing  the  nega- 
tive in  a  frame  tilted  at  such  an  angle  that  the  narrowest  lines 
are  nearest  the  lens,  an<l  making  a  positive  In  the  camera, 
tilting  the  ground  glass  at  an  equal  angle,  but  In  the  oppo- 
site direction.  A  negative  can  be  made  from  this  positive,  as 
shown  in  Fig.  2,  which  wiis  actually  made  from  a  negative 
reproduced  in  the  above  manner  from  that  used  for  Fig.  3. 
Notice  how  much  the  top  of  the  negative  had  to  be  enlarged  to 
bring  the  lines  parallel.  Fig.  4  shows  a  camera  and  negative 
holder  In  the  proper  position  for  this  operation. 

If  the  machine  to  be  photcgraphed  is  a  long  one,  requiring 
a  raking  view,  use  the  horizontal  swing  to  bring  that  part 
of  the  ground  glass  on  which  the  image  of  the  farthest  part 
of  the  macine  appears,  farthest  away  from  the  lens.  This  will 
even  up  the  focus  and  make  it  possible  to  use  a  larger  dia- 
phragm, shortening  the  time  of  exposure,  and  also  extend 
the  vanishing  point  to  a  greater  distance,  giving  It  a  more 
normal  perspective.  If  there  are  perceptible  vibrations  to  the 
floor  on  w-hich  the  photographing  is  done,  get  three  pieces 
of  harness  felt  %  inch  thick,  and  two  or  three  Inches  square. 


1  Hi^'  -Tj^^^^ni 

^r        ^'kit^ 

It 

p^ 

^^^Bi 

m  i 

Fig.  6.    Same  Interior  as  In  Fig.  5.  but  taken  with  Strong 
Light  in  Foreground. 

Place  one  of  these  on  the  floor  under  each  leg  of  the  tripod, 
and   they  will   absorb   all   ordinary   vibrations   and   keep   the 

camera  steady. 

Exposure!. 

Exposures  should  always  be  ample,  as  an  under-exposed 
plate  can  never  be  made  to  show  that  which  the  light  has 
not  impressed  upon  it  (although  it  can  be  greatly  helped  by 
skillful  development),  but  a  moderately  over-exposed  plate 
can  easily  be  treated  in  development,  or  even  afterwards,  so 
as  to  yield  a  first-class  print.  If  in  doubt  as  to  the  correct 
time  of  exposure,  make  a  guess  as  near  as  possible.  Suppose 
your  guess  to  be  four  minutes,  then  put  a  loaded  plate  holder 
in  the  camera  and  draw  the  slide  so  as  to  expose  two  inches 
of  the  plate  and  make  an  exposure  of  two  minutes;  cap  the 
lens,  draw  the  slide  out  two  inches  more,  and  make  another 
exposure  of  two  minutes.  Repeat  this,  drawing  the  slide  two 
inches  at  a  time,  until  the  whole  plate  has  been  exposed.  If 
the  plate  is  8  by  10  inches,  there  will  be  five  parts,  having 
respective  exposures  of  10,  8,  6,  4,  and  2  minutes  each.  De- 
velop this  plate,  and  it  will  be  easy  to  tell  which  part  has 
had  the  proper  exposure,  and  from  the  position  of  this  part 
the  time  can  readily  be  found. 

Interiors. 
In  photographing  interiors .  avoid  pointing  the  camera 
towards  w^indows  if  possible,  but  if  this  cannot  be  avoided, 
then  cover  the  windows  with  heavy  drilling  or  thick  wrap- 
ping paper,  fastening  it  well  around  the  edges,  so  that  no 
bright  margins  of  light  are  visible.  After  the  exposure  has 
been  made,  the  window  coverings  can  be  removed  and  an 
additional  exposure  of  a  fraction  of  a  second  can  be  given. 
This  will  give  the  windows  a  natural  appearance  and  will 
often  show  objects  on  the  outside.  Interiors  can  be  photo- 
graphed without  these  precautions,  but  skillful  work  will  be 
required  to  make  good  negatives. 
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Figs.  5  and  G  were  made  on  a  very  bright  day  when  snow 
was  on  the  gronnd,  and  the  light  coming  In  the  windows  was 
Intensely  white.  As  the  negatives  were  wanted  In  a  hurry, 
no  precautions  were  taken  to  soften  or  keep  out  the  light  at 
the  windows.  The  far  end  of  Fig.  5  was  a  southern  exposure, 
and  the  sunlight  was  streaming  in  at  the  windows.  Fig.  6  is 
a  view  in  the  same  room  taken  from  the  south  end,  where 
the  light  was  so  Intense  that  the  niiUlng  machine  in  the 
foreground  appears  light  in  color,  although  it  was  painted  a 

dark  steel  color. 

Copying'. 

In  copying  drawings  or  other  subjects  In. black  and  white, 
it  is  necessary  to  use  a  very  slow  plate,  give  the  shortest 
possible  exposure,  and  use  a  concentrated  and  well-restrained 
developer.  If  a  copy  is  to  be  made  from  a  blue  print,  it  will 
be  necessary  to  bleach  the  print  in  a  weak  solution  of  ammo- 
nia and  water,  and  after  a  thorough  w-ashing,  to  immerse  it 
in  a  weak  solution  of  tannic  acid.  The  part  that  was  for- 
merly blue  will  now  be  a  rich  purplish  brown. 

Enlarging  Negatives. 
A  negative  can  be  reproduced  in  a  larger  size  by  first  mak- 
ing a  positive  in  the  copying  camera,  and  then  making  a 
large  negative  from  the  positive  by  the  use  of  the  same  in- 
strument. If  a  negative  is  enlarged  to  many  times  its  origi- 
nal size,  a  granular  effect  will  be  noticed.  This  is  caused  by 
magnification  of  the  emulsion  structure  which  is  made  up 
of  countless  thousands  of  hills  and  valleys.  This  granular 
effect  can  be  eliminated  by  slightly  over-exposing  and  greatly 
over-developing  the   original   negative,   and   then   reducing   it 


off,  leaving  the  worm-wheel  and  the  clutch  collar  exposed 
to  view.  The  worm  and  shaft  were  removed  from  the  upper 
part  of  the  case  and  placed  in  their  proper  position  in  relation 
to  the  worm-wheel,  as  shown  in  Fig.  7.  A  dark  background 
was  placed  in  the  rear  and  an  exposure  was  made.  After 
the  exposure  the  cap  was  put  on  the  lens,  the  worm  and 
shaft  taken  away,  and  the  upper  part  of  the  case  put  in  pisi- 
tion  as  in  Fig.  8.  A  light  background  was  substituted  for 
the  dark  one,  and  another  exposure  made  on  the  same  plate, 
the  result  of  which  is  shown  in  Fig.  9. 
Development. 

Of  the  art  of  development  much  has  been  written,  and  more 
has  been  said,  but  the  fact  remains  that  the  only  adequate 
teacher  is  experience.  After  many. years  of  experience,  the 
author  of  the  paper  abstracted  hesitates  to  attempt  to  tell 
in  writing  how  to  handle  a  sensitive  plate  in  development. 
A  few  hints,  however,  concerning  the  behavior  of  certain  mix- 
tures of  developer,  may  be  of  service. 

Too  weak   a  developer  makes  a  flat  thin  negative. 

Too  concentrated  a  developer  makes  a  negative  with  too 
much  contrast. 

Under-developing  makes  a  negative  lacking  in  printing  den- 
sity. 

Over-developing  makes  a  thick  dense  negative  requiring  a 
very  long  time  to  print. 

An  under-expcsure  should  be  developed  with  a  diluted  de- 
veloper. 

An  over-exposure  should  be  developed  with  a  concentrated 
developer  well  restrained  with  bromide  of  potash. 


Fig.  7.    Photograph  of  "Worm  and  Gear  \pith  Upper 
Part  of  Case  Removed. 


Fig.  8.    Exterior  of  Case 
Same  Plate  as  Worm 


to  be  Photographed  on 
and  Gear  In  Fig.  7. 


Fig.  9.    Result  of  Exposures  of  Figs.  7  and  8 
on  Same  Plate. 


to  the  proper  density.  The  positive  should  have  the  same 
treatment. 

Reduction  does  three  things:  (a.)  It  reduces  or  clears  the 
shadows  faster  than  the  high  lights.  Therefore  over-expo- 
sure is  resorted  to  in  order  to  increase  the  density  of  the 
shadows  in  proportion  to  the  high  lights,  so  that  they  shall 
bear  proper  relation  to  each  other  after  reduction.  (6.)  It 
thins  the  density  of  the  negative  or  positive.  Therefore  over- 
developing is  resorted  to  in  order  to  have  resulting  density 
after  reduction,  (c.)  It  cuts  down  the  hills  to  the  level  of 
the  valleys,  so  that  very  little  if  any  granular  effect  is  notice- 
able when  the  emulsion  is  magnified. 

In  reproducing  negatives  either  in  the  original  or  a  larger 
size,  there  is  a  splendid  chance  for  what  may  be  termed 
"jockeying."  A  brilliant  negative  may  be  made  from  a  very 
flat  one,  and  vice  versa;  errors  in  perspective  can  be  cor- 
rected by  the  method  illustrated  in  Fig.  4;  and  unequal  light- 
ing can  be  corrected  by  judicious  shading  during  exposure,  etc. 

X-Eay  or  Ghost  Photographs. 

When  an  illustration  is  wanted  to  show  clearly  some  hid- 
den interior  part  of  a  machine  in  relation  to  and  more  dis- 
tinctly than  other  parts,  the  usual  procedure  is  to  have  a 
w-ash  drawing  made  in  India  ink,  from  which  the  half-tone  is 
produced.  This  method  is  always  expensive,  and  the  results 
are  often  very  unsatisfactory. 

In  a  power-driven  machine  for  cutting  paper,  the  power  is 
transmitted  through  worm  gearing  and  a  positive  clutch, 
all  of  which  is  enclosed  in  an  oil-tight  case,  as  shown  in  Fig.  8. 
An  illustration  showing  the  worm  and  worm-wheel  in  mesh 
was  wanted. 

The  case  and  its  contents  were  removed  from  the  machine 
and  mounted  on  a  box.    The  upper  part  of  the  case  was  taken 


Developers,  like  artists'  colors,  should  be  mixed  with  brains. 

Better  choose  a  moderately  slow  developer,  learn  how  to 
use  it,  and  don't  let  any  one  persuade  you  to  change  It. 

The  actual  printing  can,  as  a  rule,  be  done  better  by  a  pro- 
fessional photographer  than  by  an  amateur,  and  as  a  rule  it 
will  be  found  cheaper  to  have  the  prints  thus  made. 

•  *     * 

An  ingenious  method  of  regulating  the  speed  of  mechan- 
ism so  as  to  be  absolutely  synchronous  and  to  have  a  known 
velocity,  has  been  used,  which  is  very  simple  and  worth  not- 
ing because  of  the  principle.  Say  that  we  are  given  the 
case  of  operating  a  mechanism  for  autographically  recording 
the  pressures  of  succeeding  explosions  in  a  closed  receptacle 
using  an  apparatus  similar  to  a  steam  engine  indicator,  and 
that  it  is  essential  that  the  speed  of  the  recording  apparatus 
be  the  same  for  each  test.  The  method  used  by  Mr.  Fred- 
erick Grover  in  his  well-known  gas  explosion  tests  was  to 
mount  a  stop  watch  (that  is,  one  having  the  second  hand  in 
the  center)  in  the  mechanism  train  so  as  to  rotate  in  a  direc- 
tion opposite  to  the  movement  of  the  second  hand  and  at 
the  same  speed.  The  hand  then  stood  still  in  space  when 
the  mechanism  was  correctly  timed.  Any  deviation  forward 
or  backward  showed  that  the  mechanism  was  running  too 
fast  or  too  slow.  A  suitable  speed-varying  device  enabled 
the  observer  to  speed  up  or  slow  down  the  train  and  thus 
keep  the  second  hand  standing  perfectly  still.  The  device 
is  a  perfect  check  on  numbers  of  rotations  per  minute  and 
the   regularity   of  action. 

*  *     * 

According  to  an  English  patent  specification,  celluloid  may 
be  made  non-inflammable  by  the  addition  of  chloride  of  alum- 
inum and  nitrate  of  aluminum. 
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DESIGN  AND  CONSTRUCTION  OF  METAL- 
WORKING  SHOPS-5. 


SPECIFICATIONS,  ESTIMATES  AND  CONTRACTS  IN 
ENGINEERING  PRACTICE. 

WILLIAM  I>.  BABOBNT* 

According  to  Schopenhauer,  words  and  signs  simply  serve 
the  purpose  of  fixing  conceptions  in  the  mind.  The  words  and 
signs  of  engineering  are  the  drawings  and  speciflcations,  and 
the  contractor  will  execute  his  work  according  to  how  well 
these  convey  to  him  the  conceptions  and  requirements  of  the 
planning  engineer.  In  the  speciflcations,  the  exact  character 
of  the  work  should  be  fully  and  explicitly  stated,  and  the 
wording  should  be  definite,  so  as  to  convey  the  precise  mean- 
ing. 

Speciflcations  are  made  up  of  general  clauses  covering  the 
general  conditions,  responsibility  of  the  two  parties,  etc.,  and 
speciflc  clauses  covering  the  details  of  design  and  construction, 
From  an  analysis  of  a  number  of  speciflcations  the  following 
points  are  selected  as  indicating  a  consensus  of  opinion  con- 
cerning many  of  the  essential  features  of  specifications. 

General  Clauses  in  Speciflcations. 

1. — A  concise  and  comprehensive  statement  descriptive  of 
the  work  to  be  done  in  accordance  with  the  drawings  and 
epecifications. 

Example. — The  work  to  be  done  under  this  contract  com- 
prises the  furnishing  and  erection,  on  foundations  provided 
by  the  owners,  of  two  (2)  water  tube  boilers,  ready  for  smoke, 
steam,  and  water  connections,  in  strict  accordance  with  these 
specifications  and  drawings,  Nos.  1  and  2,  dated  October  10, 
1908. 

2. — A  complete  list  of  the  drawings,  with  the  drawing  dates, 
accompanying  and  forming  a  part  of  the  specifications. 

3. — The  drawings  and  specifications  together  are  to  govern 
the  work,  and  everything  called  for  either  on  the  drawings  or 
in  the  specifications,  or  in  both,  is  to  be  furnished  or  executed. 

4. — Definition  of  the  words  "engineer,"  "owners"  and  "con- 
tractor," as  used  in  the  specifications. 

5. — The  engineer  shall  explain  any  obscurity  in  drawings 
or  speciflcations,  shall  decide  as  to  the  purpose  and  intent  of 
drawings  and  speciflcations,  or  of  the  kind  and  quality  of 
work  or  material  required  thereby,  and  his  decision  shall  be 
conclusive. 

6. — The  contractor  shall  keep  a  foreman  constantly  on  the 
Bite,  the  charge  of  the  work  being  his  sole  duty. 

7. — The  engineer  shall  give  lines  and  levels. 

8. — For  dimensions  governed  by  conditions  already  existing 
the  contractor  must  be  governed  by  measurements  taken  by 
himself,  scale  or  figured  dimensions  notwithstanding,  but  no 
deviation  shall  be  made  without  authorization  of  the  engineer. 

9. — The  contractor  is  responsible  for  the  full  understanding 
of  the  existing  condition  of  the  site,  and  all  work  or  material 
necessary  to  change  the  site  to  the  condition  provided  for  in 
the  specifications,  is  included  in  the  contract. 

10. — Materials  and  workmanship  to  be  subject  to  inspection 
and  approval  of  the  engineer  who  shall  have  authority  to 
reject  any  material  or  work  not  in  conformity  with  the  specifi- 
cations. 

11. — Owners  reserve  the  right  to  make  alterations  while 
work  is  in  progress;  additions  to,  or  deductions  from,  the 
amount  of  the  contract  on  account  of  alterations  to  be  made 
according  to  a  schedule  approved  by  the  engineer. 

12. — Ow^ners  reserve  the  right  to  put  other  parties  at  work 
while  the  contract  is  being  executed,  with  the  understanding 
that  there  shall  be  no  interference  with  the  progress  of  work 
under  this  contract. 

13. — Rubbish  must  be  cleared  away  during  the  progress  of 
the  work  at  any  time  the  engineer  may  direct  and  at  the 
completion  of  the  contract. 

14. — All  material  in  the  buildings  torn  down  shall  be  the 
property  of  the  contractor  and  any  old  material  may  be  used 
in  the  new  work  it  approved  by  the  engineer. 

15. — Contractor  must  comply  with  municipal  or  state  ordi- 
nances, and  shall  do  all  work  necessary  to  so  comply  whether 
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called  for  apeclflcally  herein,  and  shall  not  make  any  extra 
charge  on  this  account. 

IG. — Contractor  must  pay  for  all  permits  or  other  municipal 
charges. 

17. — Contractor  shall  carry  buildere'  insurance  to  cover  the 
amounts  paid  from  time  to  time  by  the  owners  and  assign 
the  policies  to  the  owners. 

18. — Contractor  shall  Indemnify  and  save  harmless  the  own- 
ers from  all  suits  or  actions  of  any  kind  for,  or  on  account 
of,  use  of  patented  articles  or  rights,  and  any  damages  or 
Injuries  received  or  sustained  by  any  party  or  parties  by  or 
from  the  contractor  or  his  agents  or  servants  In  the  per- 
formance of  the  work. 

Many  of  the  above  clauses  In  the  specifications  examined 
differ  widely  in  the  intent  and  are  often  worded  BO  as  to  tend 
to  envelop  and  conceal  the  meaning  rather  than  to  explain  It. 
There  is  often  repetition  after  repetition  of  seemingly  Iden- 
tical thoughts. 

The  third  clause  seems  to  often  cause  difficulties,  and  every 
engineer  or  architect  has  more  or  less  trouble  in  so  wording 
it  that  he  does  not  occasionally  meet  with  a  contractor  who 
either  innocently  or  wilfully  misconstrues  the  clause  in  a 
manner  to  relieve  himself  from  some  work  intended. 

The  fourth,  fifth,  sixth,  and  seventh  clauses  are  seldom  mis- 
understood but  should  be  worded  very  clearly. 

The  eighth  clause  is  found  with  a  wide  variation  in  intent 
and  wording.  Often  it  is  used  to  throw  the  responsibility  for 
the  architects'  or  engineers'  work  onto  the  contractor.  This 
is  palpably  unfair.  Where  would  one  find,  for  instance,  a 
designer  or  draftsman  who  would  send  drawings  into  the 
shop  and  expect  the  machinist  to  assume  the  responsibility 
for  the  accuracy  of  the  dimensions?  Generally  a  contractor 
will  ignore  any  clause  which  makes  him  respcnsible  for  the 
dimensions,  trusting  that  the  specifications  will  not  be  strictly 
held  to.  Of  course  there  are  cases  where  measurements  can 
not  be  obtained,  except  during  some  period  of  the  work  or 
wrecking,  or  where  existing  structures  have  been  used  as 
basing  lines,  or  are  not  as  they  seem,  and  it  is  perfectly  fair 
to  have  the  contractor  verify  such  dimensions  in  question, 
as  he  is  the  best  fltted  to  do  so.  It  is  better  to  specifically 
state  such  dimensions  than  to  write  a  general  clause  that  is 
unfair  or  that  will  be  tacitly  ignored;  but  it  is  proper  to  have 
the  contractor  call  attention  to  any  real  or  apparent  error, 
thus  affording  a  chance  for  investigation  and  rectification 
before  any  loss  is  entailed. 

Clauses  Found  at  Times  In  Speciflcations  and  at  Times 
in  Contracts. 

There  are  a  number  of  clauses  affecting  the  following  points, 
that  are  not  always  found  in  the  specifications  but  if  not.  they 
will  be  in  the  contract:  time  of  completion,  violation  of  con- 
tract, payments,  ownership  of  work  and  materials,  liquidated 
damages,  bond. 

As  to  the  time  of  completion,  it  is  well  that  it  be  stated  in 
the  specifications  if  possible,  as  the  fact  that  the  work  should 
be  finished  at  a  definite  date  appeals  to  the  sporting  instinct 
of  the  foremen  and  workmen  when  they  know  that  it  is  "up 
to  them."  Generally,  however,  the  contractor  names  the  date 
of  completion,  and  it  gets  into  the  contract,  but  not  into  the 
specifications. 

Clauses  dealing  with  the  monetary  part  of  the  transaction 
seem  more  properly  to  belong  to  the  contract.  This  leaves  the 
speciflcations  entirely  an  instrument  for  guidance  in  accom- 
plishing the  material  results  desired.  Very  few  contractors 
would  care  to  have  the  terms  of  payment  or  matters  of  a  like 
nature  open  to  their  foremen  or  workmen  as  would  be  the 
case  if  such  clauses  were  included  in  the  specifications. 

In  a  paper  read  by  a  contractor  before  an  engineering 
society,  some  of  the  shortcomings  of  specifications  were  dis- 
cussed from  a  contractors  point  of  view.  One  statement  was: 
"A  contractor  should  not  be  held  responsible  for  the  stability 
of  a  structure,  provided  the  work  is  constructed  as  required 
by  the  specifications."  Another  contractor  stated  that  there 
is  positively  nothing  which  raises  a  bid  price  like  asking  a 
contractor  to  assume  uncertainties. 

Specifications  are  not  very  interesting  reading  unless  one 
has  some   actual   work   to  be  performed,   but   as   the   general 
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figures  of  cost  given  previously  would  not  hold  good  without 

limitation,  the  writer  will  epitomize  the  specific  clauses  cover- 
ing the  details  ot  design  and  construction.  Utility,  perma- 
nency, and   low  cost  are  the  desiderata  governing  the  same, 

and  buildings  erected  on  these  lines  should  be  equal  In  quality 

and  appearance  to  the  one  illustrated  in  Fig.  30  (see  December 

issue). 

iViaro^'oii.— Depths  and  widths:  per  drawing.  Specified  depth 
insufficient:  notify  engineer.  Bottoms:  level,  undisturbed. 
Material  excavated:  placed  on  premises  or  carted  away  at 
engineer's  option.  Shoring:  if  necessary;  to  remain  if 
withdrawing  endangers  adjacent  structures. 

Back-fllling. — As  soon    as   practicable.     Puddled   and   tamped. 

Grading. — Inside  buildings:  wet  and  tamp,  per  drawings.  Im- 
mediately around  buildings:  per  drawings. 

Cement.  Mortar,  Concrete. — Cement:  Portland,  to  comply  with 
and  subject  to  tests;  per  specifications  recommended  by 
The  A.  S.  C.  E.;  cement  submitted  to  engineer  at  least 
twelve  days  before  using. 

Sand. — Clean,  sharp,  and  coarse. 

Stone. — Clean,  hard,  durable — to  pass  2-inch  ring  in  any  di- 
rection. 

Gravel — Clean,  hard,  free  from  other  matter  except  sand; 
proportion  of  sand  such  that  all  voids  will  be  filled. 

Cinders — Clean  anthracite. 

Lime. — Thoroughly  burned,  freshly  slaked,  clean. 

Cement  mortar. — 1  part  cement.  2  parts  sand. 

Lime  mortar. — 1  part  lime,  4  parts  sand. 

Gaged  mortar. — 1  part  cement  mortar,  1  part  lime  mortar. 

Concrete. — 1  part  cement,  2  parts  sand,  5  parts  broken  stone; 
1  part  cement.  7  parts  gravel;  1  part  cement,  5  parts 
cinders.  2  parts  sharp  fine  gravel. 

Structural  Steel. — Medium  steel:  60,000  to  70,000  pounds  ten- 
sile strength;  elastic  limit  not  less  than  one-half  the  ten- 
sile strength,  manganese  less  than  1.0  per  cent.  Con- 
tractor to  furnish  all  members  shown  on  drawings  and  all 
other  metal  work  necessary  to  the  stability  ot  structure; 
bolts  must  fit;  shop  connections  riveted;  abutted  surfaces 
machined:  field  connections  bolted,  except  column  splices 
and  column  connections.  Contractor  to  make  his  own 
working  drawings,  must  verify  drawings  furnished  him, 
and  be  responsible  for  accuracy  of  his  drawings  in  all 
details;  drawings  subject  to  approval  of  engineer.  Paint- 
ing: one  shop  coat,  two  coats  on  all  surfaces  inaccessible 
after  erection;  finish  field  work  so  that  all  exposed  sur- 
faces shall  have  two  coats;  paint  approved  by  engineer. 
Inspection:  work  and  material  subject  to  inspection  hy 
inspector  appointed  and  paid  by  owners;  final  inspection 
and  acceptance  at  building. 

Brickwork. — Brick:  straight,  hard,  sound;  face  brick  selected 
of  uniform  color.  Every  seventh  course  headers;  joints 
not  to  exceed  J{.  inch;  laid  to  line,  shoved  joints;  masons 
to  set  anchors,  etc.:  openings  next  to  steel  work  slushed 
with  mortar:  walls  left  clean  and  neat,  using  acid  solution 
if  directed  by  engineer. 

Woodwork. — Kinds  and  grades  specified  according  to  local 
conditions  and  practice.  Soundness  and  freedom  from 
structural  defects  of  more  importance  than  appearance. 

Roofing  and  Sheet-metal  Work. — Slag  or  gravel  roof  according 
to  "Barret's  Specification"  with  a  guarantee  for  ten  years; 
flashed  up  against  parapet  walls  to  12  inches  above  low 
point  of  gutter;  counterflashing  built  into  walls,  of  Tay- 
lor's IX  Old  Style  tin;  down-spouts  with  copper  intake 
and  copper  wire  strainer  8  inches  high. 

Sky-light s.^WireA  glass  at  least  14  inch  thick,  in  copper  bars; 
design  approved  by  engineer. 

Glazing. — Windows  factory  ribbed  in  upper  sash.  Lower  sash 
and  doors  D.  S.  A.  quality  clear  glass. 

Painting. — All  metal  work  to  have  two  coats,  and  all  wood- 
work to  have  three  coats  when  finished;  each  coat  differ- 
ent color. 

Hardioare. — Plain,  extra-heavy.  Sliding  doors  on  approved 
hangers  and  tracks. 

Plumbing. — According  to  local  ordinances. 

Estimating-  on  Shop  Construction  'Work. 

That  the  best  way  to  learn  to  do  a  thing  is  by  doing  it 
holds  true  with  estimating.  The  only  aid  that  the  writer 
can  offer  is  of  a  general  nature,  as  the  variable  conditions  of 
locality  and  trade  activity  affect  prices  greatly.  Unless  an 
engineer  has  been  engaged  in  contracting,  his  estimate  will 
generally  be  lower  than  a  contractor's  bid,  but  his  estimates 
of  quantities  should  not  vary  materially  from  those  of  the 
contractor. 

The  following  example  will  show  variations  in  bids  from 
experienced  contractors  on  a  factory  building,  designed  by 
the  architects  to  cost  $160,000.  The  extreme  range  of  sixteen 
bids  was  from  $172,000  to  $230,000.  The  three  lowest  bids 
■were  within  $1,000;  the  next  three  were  about  $3,000  higher 
nut  within  a  range  of  $1,000.    This  was  close  bidding.     When 


estimating  on  construction  work  the  engineer  should  try  to 
put  himself  in  the  contractor's  place  and  figure  as  though 
responsible  for  obtaining  the  contract  for  the  work  in  com- 
petition with  others,  and  at  the  same  time  securing  a  reason- 
able profit. 

"Unit  cost,"  in  the  following  paragraphs,  means  the  basing 
cost  to  the  contractor,  excluding  expense  items.  "Total  cost" 
includes  the  expense  items.  "Price"  is  the  amount  (including 
profit)  received  by  the  contractor.  These  prices,  obviously, 
are  the  costs  from  the  viewpoint  of  the  owner. 

The  total  cost  of  material  should  be  estimated  as  com- 
prising: a.  The  cost  F.  O.  B.,  shipping,  freight,  unloading, 
hauling,  storing.  6.  5  per  cent  for  contingencies,  c.  1%  Per 
cent  for  interest  on  funds  up  to  the  time  of  payments  (par- 
tial) by  the  owner,  d.  1/5  per  cent  for  bond  (of  contract). 
€.  2/5  per  cent  for  builders'  insurance.  These  percentages 
will  vary  from  those  stated  for  specific  instances.  To  this 
total  cost  add  a  percentage  for  profit. 

The  total  cost  of  labor  comprises:  o.  Wages  of  skilled  and 
common  labor,  or  pay-roll;  6.  5  per  cent  for  superintendence, 
c.  4  per  cent  for  general  expenses,  d.  1  per  cent  for  insurance 
of  workmen  and  public,  e.  10  per  cent  for  contingencies.  /, 
IVi  per  cent  for  interest  on  money,  g.  1/5  per  cent  for  bond. 
Ji.  1/5  per  cent  for  builders'  insurance.  To  this  total  cost  add 
a  percentage  for  profit. 

To  make  up  the  total  cost  of  a  project  to  the  owners,  5  per 
cent  of  the  grand  summation  should  be  added  to  cover  the 
cost  of  engineering. 

Basin?  Costs  and  Prices  for  Estimating. 
The  unit  prices  given  below  are  based  either  on  cost  records 
or  on  the  most  reliable  authorities  in  print,  and  it  is  believed 
that  estimates  incorpcrating  them  will  be  close  to  fair  con- 
tract prices  it  care  is  taken  to  add  the  proper  expense  and 
profit  percentages  that  rule  in  any  particular  section.  The 
contract  prices  quoted  are  not  in  all  cases  the  lowest,  but 
are  selected  as  being  bid  by  the  contractor  that  would  render 
the  best  service  for  the  price  paid. 

First  Section— Buildings. 
Excavation.- — Cost  of  labor,  in  cents  per  cubic  yard  in  place, 
based  on  15  cents  per  hour;  loosened  with  pick  and 
thrown  on  bank:  o.  Loam  and  gravel,  5  feet  deep,  15 
cents,  b.  6  to  10  feet  deep.  30  cents,  c.  in  loam  and 
clay,  5  feet  deep,  20  cents,  d.  6  to  10  feet,  45  cents.  Back- 
filling: e.  Loose  earth,  5  cents.  /.  Tough  earth.  7  cents. 
Tamping:  g.  6  cents.  Carting:  h.  At  rate  of  30  cents  per 
mile.  In  winter,  add  50  per  cent  to  a.  b,  c.  d,  e.  f.  g.  Con- 
tract prices:  Ohio,  1906-07  (a) summer,  2dc.;  winter,  50c.; 
Connecticut,  1906  (c)  65c.;  carting,  la-niile  haul,  10  cents; 
excavation,  15  feet  deep  in  clay,  and  carting  (hoisting 
engine  already  on  ground),  $1.00  per  cubic  yard;  driving 
tunnel  in  clay,  depth  30  feet,  excavation,  shoring,  and 
carting.  $3  per  cubic  yard.  See  "Gillete's  Cost  Data"  for 
additional  costs  on  excavation  and  allied  subjects. 
Concrete. — Cement  should  be  purchased  in  the  winter  months 
to  get  the  lowest  price.  A  lair  average  cost  of  cement 
at  the  mixer,  allowing  for  waste  and  lost  sacks,  is  $1.50. 
Broken  stone,  $1.25.  Sand.  $1.00.  Gravel,  $0.75  per  cubic 
yard.  Cost  of  materials  per  cubic  yard  of  concrete  in 
place:  1 — 2 — 5  mixture  broken  stone,  $3.75:  1  to  7  gravel 
concrete,  $2.25. — Labor:  For  foundation  work,  mixing  and 
placing  by  hand,  60  cents  per  yard;  mixing  by  machine 
and  placing  by  hand,  45  cents  per  yard. — Forms:  Labor 
and  material,  40  cents  per  yard. — Contract  prices:  With- 
out forms,  Ohio,  1907,  gravel,  $4  per  yard;  with  forms, 
$5  per  yard.  Connecticut,  1906,  broken  stone.  1 — 2 — 5, 
without  forms,  $6:  with  forms,  $6.50.  These  prices  are 
for  building  foundations.  Machine  foundations  including 
setting  of  bolts,  pockets,  etc.:  Ohio,  gravel  concrete.  $4.75; 
forms  71...  cents  per  square  foot  additional.  Connecticut, 
broken  stone  concrete  including  forms,  $7. — Concrete  for 
ground  floors  including  the  setting  of  sleepers:  Ohio, 
gravel  concrete.  18  cents  per  cubic  foot.  Cennecticut, 
stone  concrete,  22  cents  per  cubic  foot. — Roof  slab:  Con- 
necticut, cinder  concrete,  4  inches  thick.  10-foct  span,  21 
cents  per  square  foot.  Ohio,  10-foot  span,  stone.  25  cents 
per  square  foot. — Gallery  floors:  250-pound  live  load,  5-foot 
spans,  cinder  concrete,  26  cents  per  square  foot.  For 
600-pound  load,  5-foot  span,  35  cents  per  square  foot.^ 
Reinforced  concrete  tunnels  driven  in  clay  30  feet  below 
surface,  4x10  feet  inside,  $35  per  lineal  foot:  concrete 
with  forms.  $14  per  cubic  yard  additional.  Tunnel:  6x8 
feet  inside  with  industrial  track,  turn-table.  12-inch  and 
15-inch  cast-iron  pipes  in  floor,  tapped  sockets  in  walls 
for  pipe  hangers,  $41  per  lineal  foot  complete.  Length 
about  330  feet,  part  driven  and  part  open  cut. 
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Cut  Stone.— For  sills,  Ohio,  1907,  tool  planed,  $1.25  per  cubic 
foot.  Connecticut,  1906,  $2  per  cubic  toot;  rock  faced, 
11.65  per  cubic  foot.  Labor:  setting,  25  centB  per  cubic 
foot. 

Brickwork. — Cleaning  old  brick,  $1  per  1,000.  Unloading,  30 
cents  per  1,000.  Cost  of  brickwork  is  governed  by  local 
prices  and  wages.  Generally  one  lielper  Is  required  to 
eacli  mason.  With  cement  at  |1.50.  sand  $1,  lime  63  cents 
per  barrel,  lime  mortar  will  cost  $1.25  per  1,000  kiln 
count,  gaged  mortar  will  cost  $2.47  per  1,000.  One  to 
three  cement  mortar,  $2.80  per  1,000.  One  to  two  cement 
mortar,  $3.70. — Average  price  of  brick  at  the  yards  In 
1906:  Illinois,  $4.79;  Michigan,  $5.70;  Ohio,  $5.90;  New 
York,  $6;  New  England,  $7  per  1,000. — Contract  prices: 
Wall  measure  (22V1.  per  cubic  toot),  Ohio,  1906,  $11;  1907, 
$ll.riO.  Connecticut,  1906,  $13.30;  Illinois,  1908,  $10  per 
1,000.  Kiln  count,  or  actual  brick  required  will  run  about 
17  per  cubic  foot  of  wall. 

Terra-cotta. — Tile  coping  for  9-inch  wall,  14  cents  per  lineal 
foot;  corners,  36  cents.  For  13-inch  wall,  20  cents  per 
foot;  corners,  55  cents.    Labor  setting,  6  cents  per  foot. 

Windows. — Flank  frames,  S.  S.  glass  primed  at  mill.  15  cents 
per  square  foot  of  wall  opening;  box  frames,  D.S.A.  glass, 
primed,  20  cents  per  square  foot;  add  IVo  cents  for  hard- 
ware; 4  cents  for  painting  two  coats;   10  cents  for  setting 


Crete,  1  Inch  cement  top,  20  cents;   6  Inches  concrete,  Y.t 
inch  cement  binder,  1  inch  asphalt,  24  cents. 

Structural  Stec/,— I'ltlsburg,  .Nov.,  1908:  Beams  and  channels, 
15  inch  and  under,  $1.0u;  over  15  Inch,  $1.70;  angles 
6  Inch  and  under,  $1.60;  plates,  $1.60.  Following  prices 
should  cover  the  cost  to  owner  of  the  material  erected 
and  painted  at  any  point  where  freight  rate  is  not  more 
than  15  cents  a  hundred.  Trusses,  1,500  pounds  and 
under,  $65.00  per  ton;  3,000  pounds  and  over,  $60.00  per 
ton.  Single  I-beam  columns,  $55.00.  Plate  and  angle 
columns,  $65.00  to  $70.00.  Lattice  columns,  $72.00  to 
$78.00.  Plate  girders,  $58.00  to  $60.00.  Beams,  $50.00  to 
$52.00. 

Carpenter  La6or.— This  Is  the  most  difficult  class  of  construc- 
tion work  aa  regards  estimating,  as  the  "personal  equa- 
tion" enters  largely  and  records  of  labor  cost  vary  under 
seemingly  like  conditions.  The  following  figures  should 
be  checked  according  to  local  conditions  before  using,  as 
the  quantities  run  up  into  big  figures.  All  figures  are  for 
board  measure,  and  in  estimating  allowance  should  be 
made  for  waste  if  standard  lengths  cannot  be  used  (mul- 
tiples of  2  feet),  and  for  the  difference  between  actual* 
dimensions  and  "strip  count"  or  nominal  size.  For  in- 
stance 2x6-inch  tongued  and  grooved  material  is  cniy  5% 
inch  face,  and   I'^-inch  thick.     Therefore  it  will   require 
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3.5 
5.3 
2.8 

9.0 

0.9 

[l7.8 

11.6 
11.0 
3.6 
5.0 
6.6 
4.3 
0.6 
1.1 

6.4 

0.7 

12.7 

8.3 
7.9 
2.6 
3.7 
4.7 
3.0 
0.4 
0.8 

\ 

Mason  Work — 
Cut  Stone 

3.2 

[   30.4 

12.0 
30.0 
10.6 

3.8 
19.0 

3.2 

3.0 

18.0 

10.7 
17.8 
10.5 

2.5 
17.0 

3.0 

2.9 

36.0 

11.7 

13.5 

7.8 

3.3 

20.8 

3.9 

3.5 

33.0 

9.9 

10.6 

6.6 

2.8 

17.7 

3.4 

2.2 

53.3 

43.9 

33.3 

9.1 

9.3 

0.9 

Coping 

21.6 

Brickwork 

Mill  Work  and  Glass 

Lumber 

Carpenter  Labor 

Gravel  Roof  

19.0 

14.0 

3.9 

4.0 

Skv-Iie-hts 

Sheet  Metal  Work 

1.8 

0.8 

Painting 

Plumbing 

4.6 

4.1 

3.7 

3.1 

3.7 

11.3 

2.0 

11.0 
8.0 

2.6 
8.0 
1.4 

8.0 
5.6 

5.4 
9.4 
5.3 
4.9 

19.1 

46.2 

6.0 

4.1 

9.6 

13.6 

24.0 

2.3 
4.1 

Sewers 

2.8 
23.5 

3.0^ 
16.0 

Wiring  and  Lighting 

2.1 

Heating  (does  not  include  power 

I 

8.3 

Pinine — Air   Water   Oil   Steam 

6.2 

5.5 

30.0 



2.6 

1.8 

ITfl.mmpr  Poiinflations 

4.1 

SliaftiQET  Hiiiierftrs   Rfllt,<;    Mot.or 

.    .          1 

5.9 

Furnaces  and  Foundat.ioTm 

■:::::::r::::::r::::": 

10.4 

. 

; 1 1 

per  square  foot.  For  factory-ribbed  glass  add  21/2  cents 
per  square  foot.  Metal  frames  and  sash  with  ribbed  wire- 
glass,  $1.60;  with  polished  plate  glass,  $2.35  per  square 
foot. — Metal  window  shutters,  50  cents  per  square  foot. 
Window  guards,  No.  15  galvanized  wire,  \'-2  inch  diamond 
mesh,  in  place,  less  than  15  square  feet  to  one  guard,  20 
cents  per  square  foot;  25  to  35  square  feet,  171/21  cents; 
40  to  60  square  feet,  15  cents  per  square  foot. 

Doors. — Wooden  sliding  doors,  in  place:  35  cents  per  square 
foot;    steel  rolling  doors,  70  cents  per  square  foot. 

Skylights. — Copper  bars,  14  inch  ribbed  glass,  60  cents  per 
square  foot  in  place;  If  wire  glass,  add  10  cents  per 
square  foot. 

Roofing. — Tar  and  gravel  or  tar  and  slag.  $4.00  per  square  (100 
square  feet).  Copper  strainers  with  intakes.  $1.50,  in 
place.  Down  spouts,  5-inch  galvanized.  25  cents  per  lineal 
foot,  in  place;  6-inch,  30  cents.  Flashing,  galvanized  No. 
24,  14  inch,  7  cents  per  lineal  foot;  in  place.  14  cents; 
20-inch.  13  cents  and  20  cents.  Counterflashing,  material, 
10  cents;   in  place,  25  cents. 

Floors. — Cost  complete,  6  inches  gravel  concrete,  4x4-inch 
cedar  sleepers,  2-inch  centers,  tar  and  sand,  2x6-inch  T.  & 
G.  Y.  P.  planking,  %x4-inch  square  edged  No.  1  Maple  top 
floor,  18  cents  per  square  foot.  Contract  price.  Ohio.  22% 
cents  per  square  foot.— Cement  floors:  6  inches  cinders,  3 
inches  concrete,  1  inch  cement  top.  10  cents  per  square 
foot.     Contract  price,  Connecticut,  1906,  for  5  inches  con- 


11.7  per  cent  more  lumber,  board  measure,  than  if  the  ma- 
terial were  up  to  size.  Ix4-inch  maple  is  only  13/16x314- 
inch  when  matched.  Hence  the  economy  of  square  edge 
material,  as  but  %  inch  to  5/16  inch  is  required  to  dress 
the  width.  Unloading,  from  car  to  wagon  or  car  to  pile, 
900  feet  per  hour  per  man.  Purlins:  Squaring  to  length, 
boring,  raising  and  bolting  to  trusses,  61  feet  per  man  per 
hour.  Root  sheathing:  Raising  to  roof  level.  160  to  200 
feet  per  hour  per  man.  Laying:  55  to  60  feet  per  hour. 
Flooring:  Gallery;  under  planking,  raising  200  feet  per 
man;  laying.  60  feet;  maple  top  flooring.  26  feet  per  man 
per  hour.  Ground  floor:  planking,  100  to  120  feet  per 
man;  maple  top  floor,  30  feet  per  man  per  hour.  Nails: 
For  roof  sheathing  allow  60  cents  per  1,000  feet;  floor 
planking,  $1.25;  maple  top  floor,  %  inch,  55  cents:  1% 
inch,  75  cents.  Fences:  Ordinary  board,  60  cents  per 
lineal  foot;  swinging  or  sliding  wagon  gates,  $50. 
Seioers. — Tile  salt  glazed  pipe  F.O.B.  site  per  lineal  foot. 

6  in.        8  in.  10  in.  12  in.    15  in.     9Q  in.     80  in. 

Pipe    $0.09  $0.15  $0,225  $0.29  $0.42  $0.75  $2.83 

Curves  . . .  0.33  0.60  0.92  1.16  1.58  2.50 
Branches..  0.41  0.68  0.98  1.28  1.88  3.38 
Reducers..  0.40  0.60  0.87  1.13  1.70  3.00 
Lidded  Tile  0.20     0.31        0.40     0.52     0.77 

For  lidded  branches  add  33  per  cent  to  cost  of  standard 
branches. 
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Labor.— Excavating,  la.viug  and  bacUnilini,'  standard  pipe, 
125  per  cent  of  cost  of  material;  for  lidded  pipe,  150  per  cent. 
Electrical  tile  ducts;  'i%  cents  per  duct  foot  or  13  cents  per 
lineal  foot  of  4-duot  conduit.    Add  125  per  cent  for  labor. 

Percentage  tables  cf  cost  of  buildings  are  often  given  in 
books  on  estimating,  but  they  are  based  on  the  complete  cost 
of  the  building  and  some  items  are  given  in  one  table  and  not 
in  othei-s.  This  makes  such  tables  almost  useless.  Table  XII. 
is  compiled  from  the  best  of  these,  but  is  based  on  the  cost  of 
the  structural  steel  which  cost  does  not  vary  so  much  as  many 
of  the  other  items.  The  prices  of  steel  work  of  different  classes 
previously  given  includes  all  expense  and  profit.  Therefore, 
in  making  up  the  total  sum  for  use  as  a  basis  for  using  the 
table,  make  allowance  only  for  contingences  of  5  to  10  per 
cent  according  to  the  thoroughness  with  which  the  quantities 
are  estimated.  It  should  be  noted  that  the  cost  of  skylights 
Is  about  15  times  as  much  as  gravel  roof  per  square  foot. 
•When  using  the  table,  the  per  cent  and  cost  should  be  in- 
creased to  the  basis  of  4  cents  per  square  foot  for  the  roofing 
when  there  are  no  skylights  and  galleries. 


Shop  No.  2.  Machine  shop,  150  x  4oO  feet,  with  Zl  feet  gal- 
lery, 40  feet  to  eaves.    Heavy  work. 

Shop  No.  3.  Machine  shop,  150  x  300  feet,  40  feet  to  eaves, 
no  gallery;  heavy  wood  floors. 

Shop  No.  4.  Foundry,  31,000  square  feet  floor  space.  Sand 
door,  30x220  feet;  main  floor,  molding  sand,  115x220  feet; 
wash  room,  31  x  75  feet,  cement  floor. 

Shop  No.  5.  Foundry,  130,000  square  feet.  Sand  floor, 
30  X  450  feet.  Brick  curtain  walls.  Office.  Wash  room,  32  x  120 
feet.    Yard  crane  runway  included. 

Shop  No.  6.  Forge  shop,  13,000  square  feet,  25  feet  to  eaves. 
Dirt  floor.  Trolley  hoist  runway  inside  of  building  and  over 
storage  yard  outside. 

Second  Section— Power  Plant  Equipment. 

Boilers. — Horizontal  water  tube,  highest  grade;  units  of  260 
or  300  boiler  horse-power.  F.O.B.  site,  $10.00  per  horse- 
power. Foundations,  $1.00  per  horse-power.  Boiler  set- 
ting with  No.  1  fire-brick  in  first  two  passes.  $2.25  per 
horse-power.  Boiler  room  piping,  $2.50  per  horse-power. 
Breeching,   $0.75.      Stokers,   $3.80;    setting,   $0.15,   but   de- 


TABLE  XIII.     POWER  PLANT— EFFICIENCY  AND  COST. 

Based  on  units  of  500  Horse-power. 

(Maciiinekv,  February,  190.5;  Sibley  Journal;  Author's  per sonal  records.) 


Type  of  Engine. 


55 


Simple  Slide  ) 
Valve.        ( 

Simple  Cor-  ( 
liss  Valve.    )  ' 

Comp.  Slide  [ 
Valve.        f  ■ 

Comp.  Slide  i 
Valve.        ) 

Turbine 


Comp.    Cor-  } 
liss  Valve.    \ 


Average 

Best 
Average 

Best 
Average 

Best 
Average 

Best 
Average 

Best 
Average 

Best 


a.K 


34.3 
31.6 


4.63 
4.61 


38.3  3.45 


26.9 
30.7 


18.2 
14.5 


3.01 

4.17 


3W 


s« 


6.9  1  53.1 


£0.5 

£.2  II 


5.65 
6!i2 


3.25  4., 57 
3.403.60 


2.36 
1.80 


3.64 
2.7 


64.5 


60.3 


80.5 


100 


42.16 


f-  vT 

a;  u 

c  o 


—  n 

n 


6.50 


0.933 


1.135 


1.00 


0.75 


0.67 


23.20 


4.80  0. 60S 


Cost  per  Engine  H.P.,  Dollars. 
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8.00 


22.00  13.60,3.006.00 


22.0011.20  2.00,6.50 


11.00  22.00 


11.00  22.00 


16.00 


12.00  3.00  7.00 


9.00  4.00 


7.50 


8.00,6.25  7.90 


22.00    7.00,4.00  8.00 
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•o 
0 
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0  c  u 
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a*-4 .  443 .  80  3 .  20  27 .  50  90 .  .541 

b  -3.33  ....| I 

a  -3.69  3.15  2.80  27.50  90.84 

b  -t.92  ........:...    .| 

a  -3.913.35  2.8027.50  90.56 
b  -2  05  ...........     ... 

a  -2.93  3.50,0.35  26.00,84.68 

b  -1.54;.... 1,.. 

a  -2.62  3.35,0.25  20. 00J74. 02 

b  -1.38  ....| 

a  -2.35  2.00  0.25  25.50  87.10 
b  -1.24  ....  ... 


"r  Mo 

His 


90,000 


90,000 
96,000 


85,000 
74,000 
87,000 


*  a  =  brick  stack.  d  =  steel  stack. 
Fuel,  labor,  interest,  depreciation  : 
Cost  per  engme  H  P.  per  year,  large  machine  tool  shop,  $37.00  )  running  6000  hours  per  year. 


Cost  per  K.  W.  hour  of  current  consumed, 


1.4  cent  I 


TABLE  XIV.    RECENT  BIDS  ON  VARIOUS  SIZES  OF  ENGINES,  GENERATORS  AND  TURBO-GENERATORS,  PER  HORSEPOWER. 


Nominal  En.gine  Capacity 

Nominal  Generator  Capacity.. . 

300  H.P. 
20IJ  K.W. 

4.50  H.P. 
300  K.W. 

750  H.P. 
500  K.W. 

Two  750  H.P. 

500  K.W. 

Founda- 
tion. 

Condenser. 

P'P-S-            IZart 

Total  per  HP. 
for  1500  H.P. 

Engine 

$21.20 
14.78 

18.80 
10.85 

14.45             14.45 

2.50 
1.25 

4.50 
4.50 

S36.38 

Generator 

7.85 
23.30 

7.85 
23.30 

3.39 
3.39 

3.45 

Turbo-generator 

35.89 

When  using  this  table  for  "snap"  estimates,  add  to  the  total 
sum,  which  represents  the  cost  of  the  buildings  alone,  the  cost 
of  all  items  necessary  to  bring  the  buildings  and  equipment  to 
an  operative  basis.  The  moving  of  the  equipment  from  the 
old  shops,  and  the  repairing  of  old  machines,  should  not  be 
forgotten.  The  'hints  given  in  the  previous  installments  of 
this  series  will  aid  in  making  a  complete  estimate.  It  is 
doubtful  if  there  has  ever  been  an  estimate  made  on  the  cost 
of  shop  improvements  that  has  not  been  exceeded  by  the 
actual  costs,  as  invariably  the  tendency  is  towards  adding 
equipment,  or  making  some  things  better  than  intended. 

Description  of  Shops  in  Table  XII. 
Shop  No.  1.  Machine  shop,  four  story,  high-class,  100,000 
square  feet  floor  space;  steel  frame;  concrete  floors.  Live 
loads:  second  floor,  250  pounds  per  square  foot;  third  and 
fourth  floors,  200  pounds  each.  Roof:  2  x  6-inch  plank,  slag 
and  tar,  load  50  pounds  per  square  foot.  Ground  floor:  con- 
crete with  sleepers  and  1%-inch  maple  top  floor;  upper  floors 
IVs-inch  maple.  Windows,  65  per  cent  of  wall  surface.  Two 
stair  towers;  two  elevator  shafts;  one  closet  tower  outside  of 
main  floor  spdce. 


duct  $0.60  for  grates  and  fronts  not  used.  Stacks:  Steet 
stacks,  guyed,  one  stack  to  each  unit,  $1.80  per  horse- 
power. Self-supporting,  one  stack  to  2  units.  $2.50  per 
horse-power  erected.  Radial  brick  stacks,  one  for  com- 
plete plant,  150  feet  high  with  fire-brick  core  50  feet  high, 
$3.90  per  horse-power.  Balanced  draft,  $5.00  per  horse- 
power (reduces  the  cost  of  the  stack  50  per  cent).  Feed 
water  heaters,  $0.50  per  horse-power.  Water  softening 
apparatus  for  1,000  horse-power,  $2.S0  per  horse-power 
(non-condensing  plants  or  where  jet  condensers  are  used). 
Vertical  water  tube  boilers,  with  stack  on  foundations, 
ready  for  steam  and  water  connections.  $13.00  per  horse- 
power. Engine  room  equipment  is  given  in  Table  XIII. 
Coal-handling  apparatus:  Track  hopper  and  bucket  con- 
veyor to  pockets,  capacity  20  tons  per  hour,  erected, 
$7,650.00.  Coal  pockets,  roofed,  with  chutes  and  measur- 
ing gages  to  stokers,  capacity  300  tons,  erected,  $6,050. 

Third  Section— Miscellaneous. 

Conveyors. — Belt.  IS-inch  erected  on  steel  supports.  $11.50  per 
lineal  foot  of  conveyor;  24-inch,  $15.00  per  lineal  foot.  If 
on  wooden  supports.  $1.00  less  for  each  size.  Vertical 
bucket  conveyers,  $20.00  per  foot  of  lift.  Track  hoppers, 
unloading  from  drop  bottom  cars.  $250.00  erected. 

Locomotive  Cranes. — 15  ton  capacity  and  with  power  and  speed 
sufficient   for   use   in   switching,    with   cab   enclosed,   and 
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(loublf  (liuiii  arraiigeil  for  handling  two  line  grab  bucket, 
toiuplcte  with  ballast   ready  for  use,  ?G,500.00. 

Grab  buckfts. — Single  line,  25  cubic  feet  capacity,  $1,100.00; 
45  cubic  feet,  ?1. 300.00.    Two  line  buckets,  $3oO  and  $500. 

Cranes. — Traveling,  erected,  15  ton,  50  feet  span,  $3,700,  with 
auxiliary  hoist,  $550  additional;  10  ton,  50  feet  span. 
$3,500;  5  ton,  50  feet  span,  $3,000;  25  feet  span,  $2,000;  3 
ton,  25  feet  span,  $1,500;  3  ton  trolley  hoist,  $1,250. 

Elevators. — Belt  driven  freight  elevators,  erected,  3  ton,  40 
feet  per  minute,  $'J00;  direct  driven  electric.  I!  ton,  75  feet 
per  minute,  $2,500;  30  feet  per  minute,  $1,700;  hydraulic, 
25  feet  lift,  75  feet  per  minute,  $2,000;  60  feet  per  minute, 
$1,200. 

Contracting  and  Purchaslngr. 

In  every  case  the  engineer  must  ask  for  bids.  The  various 
building  contractors  should  be  considered  on  the  following 
points:  Commercial  integrity  and  general  reputation;  capa- 
bilities for  handling  contract  in  connection  with  other  con- 
tracts on  hand;  organization  and  speed  of  execution  of  large 
contracts  of  the  class  of  construction  required;  quality  of 
workmanship;  freedom  from  labor  troubles.  It  will  be  found 
that  the  number  of  desirable  bidders,  when  critically  exam- 
ined, is  not  large  in  any  particular  locality,  still  a  list  can 
be  made,  not  neglecting  those  who  can  handle  small  contracts 
well,  and  rated  according  to  the  size  of  contract  that  each  can 
handle. 

General  contractors  will  generally  use  the  lowest  bids  from 
sub-contractors  in  making  up  their  bid.  The  engineer  should 
require  that  a  list  of  sub-bidders  should  be  furnished  and  ap- 
proved by  him,  as  often  the  best  contractors  on  parts  of  the 
work  will  not  put  in  bids  to  the  general  contractor,  but  will 
bid  direct.  It  is  well  to  encourage  the  smaller  bidders  in  this 
practice,  as  the  engineer  can  study  their  efficiency  and  re- 
liability. The  advantage  to  the  engineer  lies  in  obtaining  ac- 
curate data  of  cost  of  various  parts  of  the  work  and  being 
able  to  guard  against  combinations  and  unbalanced  bids. 

Classes  of  Contracts. 

Competitive  bidding  and  a  lump  sum  contract  (at  the  pres- 
ent time)  is  probably  the  most  satisfactory  to  the  owner,  and 
will  enable  the  total  cost  to  be  known  in  advance  of  the  com- 
mencement of  work.  The  cost-plus-a-percentage-plan  is  greatly 
in  the  contractor's  favor,  as  the  greater  the  cost  the  greater 
the  contractor's  profit  and  there  is  no  incentive  to  rush  the 
work.  The  cost-plus-a-fixed-sum-plan  is  the  best  if  opera- 
tions must  be  commenced  before  thorough  plans  and  specifica- 
tions can  be  prepared. 

It  eliminates  the  element  of  risk  to  the  contractor,  but 
throws  a  great  deal  of  work  and  worry  onto  the  owners  that- 
would  be  assumed  by  the  contractor  under  a  lump  sum  con- 
tract. As  to  speed,  that  depends  entirely  on  the  organization 
of  the  contractor's  forces  and  his  desire  to  make  a  reputation 
for  rapid  execution  of  contracts.  His  pecuniary  interest  is  no 
greater  if  the  work  progresses  rapidly  than  if  it  lags.  With  a 
lump  sum,  the  rapidity  of  construction  almost  always  tends 
to  larger  profit  to  the  contractor  without  any  addition  to  the 
amount  that  the  owner  has  reconciled  himself  to  pay. 

Form  of  Contract. 

Without  going  into  the  legal  points  of  engineering  contracts, 
the  more  important  particulars  are:  Definiteness  of  statement 
regarding  the  work  included  in  the  contract  and  that  the 
drawings  and  specifications  are  a  part  of  the  contract  and 
equally  binding  with  the  clauses  of  the  contract  proper;  the 
terms  of  partial  and  complete  payments  and  the  conditions 
of  acceptance  of  the  worli  prior  to  such  payments;  provision 
for  completing  the  work  in  the  event  of  the  contractor  failing 
in  the  performance  of  the  work  or  otherwise  violating  the 
terms  of  the  contract;  liquidated  damages  for  non-completion 
of  contract  in  the  prescribed  time;  provision  for  the  exten- 
sion of  the  time  in  which  the  contract  is  to  be  completed  ac- 
cording to  changes  and  causes  beyond  the  contractor's  con- 
trol. The  "uniform  contract"  recommended  by  the  American 
Institute  of  Architects  is  in  the  main  satisfactory  to  both 
owner  and  contractor. 

Regarding  mechanics'  and  other  liens,  the  engineer  should 
investigate  the  State  laws  and  protect  his  principals  from  a 
double  payment  in  the  event  of  the  contractor  failing  and 
leaving  material  and  work  unpaid  for. 


ParchaBlngr  Equipment. 

The  conditions  governing  the  purthusiiig  of  equipment  are 
of  a  different  nature  from  those  pertaining  to  the  building 
trades,  but  where  speciflcations  are  drawn  by  the  engineer 
for  equipment,  the  same  care  should  be  exercised  hi  stating 
definitely  what  is  wanted. 

Generally  the  only  specifications  that  need  be  drawn  by  the 
engineer  are:  that  the  apparatus  shall  perform  a  given  amount 
of  work  In  a  given  time;  that  this  amount  shall  be  guaranteed 
under  actual  working  conditions;  that  in  the  inBlallatiou  the 
maker  shall  instruct  in  the  operation;  that  the  apparatus 
shall  be  erected  and  oi)erated  and  tested  to  fulfil  the  guarantee; 
that  repairs  during  a  year  caused  by  defects  and  workman- 
ship shall  be  charged  to  the  maker;  that  the  efficiency  or  cost 
of  operation  shall  be  stated  as  a  part  of  the  guarantee. 

•     •    • 

GUARD  FOR  EMERY  WHEELS. 
The  half-tone  below  illustrates  a  simple  but  effective  guard 
for  emery  wheels,  brought  out  by  the  'Vereinigten  Schmlrgel- 
und  Maschinenfabriken,  Hanover-Halnholz,  Germany,  and  Il- 
lustrated in  the  Zeitschrift  fiir  M'i-rkzftigmnsr)iui<-n  und  Werk- 
zeuge,  Nov.  25,  1908. 
A  particular  fea- 
ture of  this  guard, 
outside  of  its  ad- 
justability to  dif- 
ferent sizes  of  em- 
ery wheels,  is  also 
the  elastic  con- 
struction which 
provides  for  abso- 
lute safety  in  case 
the  wheel  should 
burst.  In  case  of 
ordinary  cast  iron 
guards.  it  often 
haijpens     that     the 

emery    wheel,  burst-        rig    l.    Elastic  Emery  Wheel  Guar,  ble 

ing     when     running  ^'^  withstand  severe  Shoi     - 

at  high  speed,  breaks  the  guard  also  and  scatters  pieces  of 
the  guard  around  the  room.  The  severity  of  injuries  is. 
of  course,  lessened  by  the  resistance  of  the  guard,  but  dam- 
age is  not  entirely  eliminated.  In  the  guard  shown  in  the 
illustration  herewith,  however,  the  parts  of  the  wheels  strike 
against  a  corrugated   band,  composed  of  several  laminations 


ifaehtnfry.y.T. 
Fig.  2.    Elevations  of  tiie  Corrugated  Guard. 

of  sheet  steel.  On  account  of  the  corrugated  construction, 
the  guard  possesses  an  elasticity  which  aids  in  prevent- 
ing breakage  of  the  steel  laminations  in  case  of  accident. 
Experiments  have  been  undertaken  by  the  manufacturers  to 
ascertain  the  ability  of  the  guard  to  withstand  the  bursting 
of  wheels,  and  these  experiments  have  been  highly  successful. 

*     *     * 
The  largest  concrete  arch  bridge  in  the  world  was  recently 
completed  in  Switzerland.   It  comprises  a  central  arch  of  25914 
feet  and  six  33-foot  arches  in  the  approaches. 
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BALLENTINE  HARDNESS  TESTING  DEVICE.* 

In  the  September  issue  of  Machineby,  the  Brlnell  method 
of  testing  the  hardness  of  metals  was  described  in  an  ex- 
tended article.  The  principle  Involved  In  testing  the  hard- 
ness of  metals  by  this  method  is  based  on  the  fact  that  the 

hardness  of  metals  may  be 
compared  by  recording  the  re- 
sistance of  the  metal  to  inden- 
tation. If  indentations  are 
made  In  various  substances  by 
the  same  force  transmitted 
through  the  same  medium,  the 
relative  hardness  of  different 
materials  can  be  measured  by 
determining  the  dimensions  of 
the  indentations.  This  is,  in 
principle,  the  system  employed 
by  the  Brlnell  apparatus. 

The  fact  should  not  be  over- 
looked, however,  that  the  meas- 
uring   of    the    dimensions    of 
I  1  such    indentation    is    more    or 

n  less  ditficult  to  accomplish   ac- 

M  curately,    and    the    method    re- 

S  quires  special   instruments  for 

B  '  obtaining  the  indentation,  and 

for  measuring  the  amount  of 
depression  In  the  metal  tested. 
In  order  to  overcome  this  diffi- 
culty, a  means  known  as  the 
Ballentlne  method  and  appa- 
ratus for  quickly  and  accu- 
rately determining  the  resist- 
ance to  indentation  of  a 
material  has  been  devised  and 
constructed. 

The  method  employed  by  Mr. 
Ballentlne  consists  In  allowing 
a  hammer  of  specified  weight 
to  fall  through  a  specified 
height  on  an  anvil  to  which  is 
connected  a  pin  which  rests  on 
the  specimen  to  be  tested.  An 
indentation  In  the  material  is 
obtained,  but  the  resistance 
encountered,  instead  of  the  di- 
mensions of  the  indentation, 
is  measured.  This  resistance 
Is  measured  by  the  blow  of  the 
hammer  being  transmitted  to 
the  test  pin  through  a  soft 
metal  recording  disk  located  at 
the  lower  end  of  the  hammer. 
This  disk  affords  a  constant  re- 
sistance to  deformation,  and 
will  be  Indented  to  a  depth 
varying  in  proportion  to  the 
resistance  the  pin  encounters 
in  Indenting  the  material 
tested.  The  recording  disk  Is 
usually  made  from  lead. 

The  accompanying  half-tone 
and  line  engraving  show  the 
general  appearance  and  a  sec- 
tional view  of  the  apparatus, 
which  consists  of  a  guide  tube 
encasing  the  drop  hammer 
which  at  the  lower  end  Is  pro- 
vided with  a  small  anvil  to 
w-hich  is  clamped  a  lead  disk. 
Figs.  1  and  2    General  View  and  At  the  upper  end   the  hammer 

Section     of     BaUentlne's      Hardness  ,,  .  ^    ,,        x,.u« 

Testing  Device.  is  held  at  the   top  of  the  tube 

by  a  spring  latch.    At  the  lower  end  oi  the  tube  a  test  pin 
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holder  is  located,  in  which  are  Inserted  the  test  pins  for 
testing  the  various  materials.  The  upper  end  of  the  test  pin 
holder  is  provided  with  an  anvil  of  the  same  diameter  as 
the  one  on  the  lower  end  of  the  hammer.  A  small  spirit 
level  Is  Inserted  in  the  top  of  the  tube  for  leveling  the  appa- 
ratus, and  two  small  slots  are  cut  in  the  guide  tube  for  in- 
serting and  removing  the  recording  disks.  The  apparatus  can 
be  used  to  test  all  materials  which  can  be  ordinarily  ma- 
chined by  steel  cutting  tools,  but  cannot  be  used  for  hardened 
steel  and  similar  materials  which  are  too  hard  to  be  indented 
In  this  manner.  Two  test  pins  are  provided,  one  for  soft 
materials  such  as  lead  and  babbitt  metals,  and  another  for 
harder  materials  such  as  iron  and  steel.  The  pin  for  hard 
material  is  very  short  and  small  in  diameter  while  the  pin 
for  soft  material  is  longer  and  larger  In  diameter. 

The  testing  can  be  made  either  on  small  test  specimens  or 
directly  on  large  parts  in  process  of  manufacture,  the  great 
advantage  of  this  hardness  tester  being  that  it  is  entirely 


»  For  previous  articles  on  testing  apparatus  see:  "The  Brinell  Method 
o£  TestinK  the  Hardness  of  Metals."  September.  19(lfi,  and  "A  ^ew  Mechani- 
cal Test  for  Hardness"  (Shores  scleroscope),  by  J.  F.  Springer.  Oetooer. 
190S.  Other  methods  of  testing  metal  hardness  are  Prof.  Turner  s  diamond 
test  and  Bauer's  and  Keep's  drill  tests. 


M  ul,,iic,u.X.Y. 
Fig.  3.    Lead  Recording  Disk,  Before  and  After  Test. 

self-contained  and  well  adapted  for  either  laboratory  or  gen- 
eral shop  use.  To  make  a  test  it  is  only  necessary  to  smooth 
off  a  surface  on  the  specimen  to  be  tested,  and  clamp  it  firmly 
to  some  rigid  body. 

In  Fig.  3  is  shown  a  lead  recording  disk  before  and  after 
the  test.  These  disks  are  made  within  0.0015  Inch  of  nominal 
size  from  a  material  as  nearly  of  uniform  density  and  hard- 
ness as  obtainable.  The  disk  is  measured  with  a  micrometer 
before  being  placed  on  the  drop  hammer.  When  the  test  has 
been  made,  the  thickness  of  the  metal  between  the  two  record- 
ing anvils  Is  again  measured,  and  the  difference  between  the 
two  dimensions  will  Indicate  the  resistance  to  indentation  or 
the  hardness  of  the  material  tested.  If,  for  Instance,  the  disk 
measured  0.300  before  the  test,  and  0.156  after  the  test,  the 
difference,  0.144  inch.  Indicates  the  hardness  of  the  material, 
and  this  hardness  would  be  known  as  No.  144.  The  device  is 
manufactured  by  Tinius  Olsen  &  Co.,  500  N.  12th  St.,  Phila- 
delphia, Pa. 

*     •     • 

REMARKABLE  RESULT  OF  COMBINING  ALLEGED 
MACHINE  EFFICIENCIES. 

The  following  Ingenious  Invention  of  a  combustion  motor 
for  automobiles  is  described  in  Svensk  Motortidning.  A  prom- 
ising young  inventor  was  grappling  ■with  the  problem  of 
bringing  out  an  economical  20-horse-power  combustion  engine, 
and  in  doing  so  he  studied  a  great  many  trade  catalogues  of 
accessories  for  engines  of  this  kind.  His  investigations  led 
him  to  the  conclusion  that  by  judicious  selection  of  Integral 
parts  of  the  machine  he  would  be  able  to  bring  out  an  engine 
which  would  come  very  close  to  becoming  a  perpetual  motion 
machine.  He  obtained  guarantees  from  various  firms  manu- 
facturing the  smaller  details  as  to  the  amount  each  would 
save  In  fuel,  and  constructed  an  engine  provided  with  a  special 
carbureter,  saving  30  per  cent,  and  provided  with  bearings 
of  special  metal  saving  12  per  cent  of  the  fuel.  A  governing 
apparatus  saving  IS  per  cent  was  applied  to  the  engine,  and 
besides  a  muffler  saving  10  per  cent,  an  automatic  lubrication 
system  saving  15  per  cent,  a  patented  valve  arrangement  sav- 
ing 11  per  cent,  and  finally  a  system  of  ignition  guaranteed 
to  save  5  per  cent;  adding  up  his  percentages  of  saving  the 
inventor  found  that  he  had  saved  exactly  101  per  cent  of  the 
fuel  required.  Allowing  the  superfluous  one  per  cent  for  fric- 
tlonal  and  undetermined  losses,  he  thus  found  that  by  the 
combination  of  the  above  inventions  he  had  obtained  an  engine 
which  would  work  without  any  fuel  whatever,  and  he  natu- 
rally made  application  for  a  patent  on  the  combination  of  these 
wonderful  apparatus.  The  principle  is  so  simple  that  it  Is 
almost  irritating  that  one  did  not  think  of  it  oneself.  The 
invention  reminds  us  of  the  planer  salesman  who,  among 
other  things  claimed  for  his  planer,  said  that  while  it  took  a 
great  deal  of  po-ner  to  start  it,  when  once  started,  it  ran 
so  easily  that  it  actually  at  times  would  drive  the  engine. 
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HOW  MANY  GASHES  SHOULD  A  HOB  HAVE? 

RALPH  E.   FLANDERS  • 

The  question  of  how  many  gashes  to  cut  In  a  worm  hob, 
particularly  if  the  hob  is  multiple-threaded,  has  always  been 
a  puzzling  one  for  most  meciianlcs,  including  in  that  number 
the  writer  of  this  article.  Until  recently  he  had  supposed 
that  the  only  requirement  that  had  to  be  met  in  this  matter 
was  that  discovered  by  Mr.  Beale,  of  the  Brown  &  Sliarpe  Mfg. 
Co.,  at  the  time  the  writer  was  employed  by  that  firm.  This 
requirement  is  that  the  number  of  gashes  must  have  no  com- 
mon factor  with  the  number  of  threads  in  the  worm.     That 
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Pig.  1.    Thick  and  Thtn  Teeth,  produced  by  Incomplete  Generating 
Action  on  the  Part  of  the  Hob. 

is  to  say,  if  the  worm  is  quadruple  threaded,  the  number  of 
gashes  should  be  9  or  7  rather  than  S.  If  the  work  is  sex- 
tuple threaded,  the  number  of  gashes  should  be  7  or  11  rather 
than  8,  9  or  10.  This  is  one  requirement,  but  there  seem  to 
be  other  factors  that  enter  into  the  decision  as  well.  These 
were  brought  to  the  attention  of  the  writer  by  Mr.  N.  B.  Chace, 
superintendent  of  the  Cincinnati  Shaper  Co.,  In  his  attempt 
to  get  a  hob  that  would  cut  smooth,  regular  teeth  for  the 
worm-wheel  of  the  spindle  drive  in  a  machine  he  was  build- 
ing. 

The  worm-wheel  of  this  drive  had  35  teeth.  The  worm  had 
7  threads  and  a  lead  of  5  inches.  The  number  of  flutes  or 
gashes  in  the  hob  was  9.  These  gashes  were  milled  spirally 
so  that  they  were  at  right  angles  to  the  thread.  The  hob  was 
made  by  a  well-known  firm  which  makes  a  specialty  of  such 
work;  it  was  proved  by  subsequent  tests  to  be  accurately  and 
finely  made,  and  altogether  a  very  creditable  piece  of  work. 
Do  what  he  could,  however,  Mr.  Chace  was  unable  to  hob 
worm-wheels  that  would  be  satisfactory.  When  tried  in  place 
in  the  machine  and  run  with  the  worm,  each  one  appeared 
to  have  five  low  spots,  something  as  if  the  pitch  line  were  a 
pentagon  instead  of  a  circle.  The  wheels  were  taken  out 
and  the  thickness  of  the  teeth  in  the  center  of  the  throat 
at  the  pitch  line  measured  as  accurately  as  possible.  The  re- 
sults of  one  of  these  tests,  made  at  the  time  of  the  writer's 
visit,  is  shown  in  Fig.  1,  where  it  will  be  seen  that  there  is 
a  regular  recurrence  of  thin  teeth  in  each  fifth  of  the  cir- 
cumference of  the  wheel  with  less  marked  series  of  fine  in- 
termediate thin  teeth.  The  diagram  in  the  center  of  the  fig- 
ure shows  graphically  (by  the  exaggerated  radial  distance 
from  the  center),  the  variation  in  the  measurements  ob- 
tained. The  first  thought  would  naturally  be  that  the  hob 
had  warped  out  of  true  in  hardening,  in  which  case  the  ratio 
between  the  worm  and  the  wheel  of  5  to  1  would  give  the 
jrror  indicated;  but  careful  measurements  failed  to  detect 
any  error  of  this  kind,  either  in  the  periphery  of  the  hob  or 
on  the  sides  of  the  cutting  edges. 
•  Associate  Editor  of  Machinery. 


The  Imperfect  Qeneratlner  Action  of  the  Bob. 
To  find  what  was  really  the  trouble  with  the  hob  (or  rather, 
with  the  work  of  the  hcb,  (or  the  hob  was  found  to  be  all 
right),  it  will  be  necessary  to  study  Its  action  In  cutting  a 
worm-wheel.  The  diagram  in  Kig.  2  will  serve  to  illustrate 
some  of  the  important  points  connected  with  this  action.  In 
the  upper  part  of  the  diagram  at  the  right  la  shown  an  end 
view  of  a  single  threaded  hob  having  six  gashes.  To  the  left 
of  this  Is  shown  the  pitch  cylinder  of  the  hob  with  a  helix 
traced  upon  it,  representing  the  center  of  the  thread.  Lines 
parallel  with  the  axis  of  the  work  are  drawn  on  this  pitch 
cylinder,  representing  the  Intersection  of  the  (aces  of  the 
teeth  with  the  cylinder.  The  intersections  of  the  helix  with 
these  lines  at  a,  b,  c,  d — <j,  represent  the  positions  on  the  pitch 
cylinder  of  the  center  of  each  of  the  teeth  of  the  hob.  Belovr 
this  representation  of  the  pitch  cylinder  Is  shown  a  develop- 
ment of  its  circumference  through  an  axial  length  equal  to 
the  linear  pitch  of  the  worm,  represented  in  this  case  by  the 
distance  ci.  On  this  development,  the  tooth  helix  between  c 
and  t  becomes  a  straight  line,  as  shown,  and  the  center  of 
the  tooth  faces  c,  d,  e.  f,  g,  h  and  i  are  developed,  as  before. 


PITCH  CYLINDER  OF  HOO 
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6  CUTS 

Pig.  2.     Finding  the  Number  of  Cuta  per  Linear  Pitch. 

by  the  intersection  of  this  tooth  line  with  equally  spaced 
horizontal  lines  representing  the  six  gashes  in  the  circum- 
ference. Below  this  development  of  the  circumference  of  the 
hob  is  shown  a  series  of  outlines  of  the  cutting  edges  of  the 
hob,  each  one  of  wjiich  has  its  center  directly  below  the  corre- 
sponding center  c,  d„  etc.,  in  the  development.  These  outlines 
evidently  represent  the  successive  positions  of  the  teeth  of  the 
hob  as  they  pass  the  plane  of  the  throat  of  the  worm-wheel 
in  bobbing  its  teeth.  There  are  seven  of  these  positions,  but 
as  one  of  them  belongs  to  the  next  section  of  the  hob,  from  i 
to  0,  the  diagram  shows  six  positions  of  the  hob  teeth  in  the 
linear  pitch  of  the  hob. 
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This  menus,  of  course,  that  the  hob  does  not  accurately 
generate  a  tooth  of  the  wheel,  since  it  acts  on  it  only  in  the 
six  successive  positions  shown,  Instead  of  continuously 
throughout  the  whole  distance  of  the  circular  pitch.  In 
order  to  get  smooth  accurate  teeth,  the  number  of  cuts  in 
the  linear  pitch  must  be  made  as  ni,any  as  possible;  the  more 
there  are,  the  more  nearly  perfect  would  the  generating  ac- 
tion be;  the  less  there  are,  the  rougher  will  be  the  tooth. 
Now,  as  will  be  shown  later,  there  is  but  one  cut  per  linear 
pitch  in  the  example  mentioned  in  the  second  paragraph  of 
this  article.  Under  these  circumstances,  the  teeth  of  the 
worm,   instead  of  being  smoothly   generated   to  a  curve,  are 
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Fig.  3.    Example  of  Thick  and  Ttiln  Teeth  from  Incomplete  Generation. 

only  slabbed  out  by  a  series  of  fiat  cuts,  as  indicated  in  Fig. 
3.  The  reason  for  the  five  thin  teeth  in  the  circumference  is 
now 'evident.  At  every  fifth  of  a  revolution  those  teeth  of 
the  hob  which  formed  the  outline  near  the  pitch  line  of  the 
gear  gave  it  a  shape  similar  to  that  shown  at  the  right  of  the 
engraving.  In  the  thielv  teeth,  the  conditions  shown  at  the  left 
are  found,  where  the  outline  of  the  tooth  at  the  pitch  line 
is  formed  by  cuts  so  placed  as  to  malve  corners  at  this  poiut 
instead  of  flats  as  at  the  right.  This  means  that  the  teeth 
measured  on  the  pitch  line  are  thiclt  at  one  point  and  thin 
at  the  other,  giving  high  spots,  as  found  by  running  the 
\vheel  with  the  worm,  and  as  indicated  also  by  the  measure- 
ment shown  in  Fig.  1.  The  reason  for  the  intermediate  thin 
spots  between  the  even  fifths  is  not  clear  from  the  preceding 
explanation,  but  they  are  doubtless  due  to  the  particular  ar- 
rangement of  the  flats  on  the  tooth  outline  which  happens 
in  this  particular  wheel. 

Diagrams  for  Finding  the  Number  of  Cuts  per  Linear  Pitch. 
It  is  evidently  a  simple  matter  to  draw  diagrams  for  any 
case  showing  the  development  of  one  linear  pitch  on  the  pitch 
surface  of  the  hob,  as  in  Fig.  2,  and  find  out  from  that  dia- 
gram how  many  cuts  the  hob  gives  in  that  distance.     In  Fig. 

4  eight  such  diagrams  are  shown,  tor  eight  different  cases. 
The  first  case  is  a  single  threaded  hob,  having  five  gashes. 
This  diagram,  which  is  similar  to  the  one  in  Fig.  2,  shows 
that  there  are  five  cuts  to  the  linear  pitch.  In  the  second 
diagram  a  hob  of  the  same  diameter  and  the  same  linear 
pitch  having  also  five  gashes,  but  quintuple  instead  of  single 
threaded,  gives  but  one  cut  to  the  linear  pitch.  This  is  evi- 
dently a  very  bad  condition  and  one  to  be  avoided,  if  possible. 
and  it  is  evidently  brought  about  from  the  fact  that  the  num- 
ber of  gashes  is  the  same  as  the  number  of  threads.  In  the 
third  and  fourth  cases  the  number  of  gashes  has  been  in- 
creased to  six,  with  a  single  thread  in  one  case  and  a  quin- 
tuple thread  in  the  other.  In  each  case  there  are  six  cuts  to 
the  linear  pitch.  The  fifth  and  sixth  cases  are  the  same  as 
the  first  and  second,  except  that  the  lines  representing  the 
gashes  have  been  drawn  at  right  angles  to  the  lines  repre- 
senting the  tooth  helices  as  would  be  necessary  for  hobs 
which  are  gashed  helically  in  a  direction  normal  to  the  tooth 
helices.  These  cases  will  be  seen  to  correspond  to  Nos.  1  and 
2  except  that  the  number  of  cuts  has  been  increased  in  pro- 
portion to  the  cosine  of  the  gashing  angle,  so  that  we  have 

5  +  cuts  for  case  five,  and  1  +  cuts  for  case  six.  In  eases 
seven  and  eight  are  shown  the  same  conditions  as  in  cases 
three  and  four,  except  that  the  hob  is  gashed  helically.  In 
this  case,  also,  the  number  of  cuts  is  increased  in  inverse  pro- 
portion to  the  cosine  of  the  gashing  angle,  giving  6  +  and  7 


-f-   cuts  respectively   for  the  two  cases,  the   hobs  having  six 
gashes  each. 

In  Fig.  5  are  shown  four  more  cases,  considerably  more  com- 
plicated than  those  in  Fig.  4.  Here  are  four  hobs,  all  of  the 
same  linear  pitch  and  pitch  diameter,  and  all  octuple  threaded, 
with  threads  of  the  same  lead  and  helix  angle,  the  only  dif- 
ference in  the  four  being  In  the  number  of  gashes  and  the 
method  of  cutting  them.  In  Cases  IX  and  XI  there  are 
eleven  gashes,  and  in  cases  X  and  XII  there  are  twelve. 
Cases  IX  and  X  are  gashed  parallel  with  the  axis.  This,  of 
course,  would  be  utterly  impracticable  in  any  hob  having 
threading  angles  as  great  as  those  shown  here,  so  the  ex- 
ample is  not  a  practical  one,  being  used  only  for  the  salte  of 
illustrating  a  principle.  Cases  XI  and  XII  which  are  gashed 
helically  and  normally  at  right  angles  to  the  threads,  repre- 
sent what  would  be  the  practical  construction  of  these  hobs. 
Projecting  the  intersections  of  the  thread  lines  with  the  gash 
lines,  down  to  the  bottom  of  each  diagram,  we  get  for  Case 
IX,  eleven  cuts  linear  pitch;  for  Case  X,  three  cuts  to 
a  linear  pitch;  for  Case  XI,  38  +  cuts;  and  for  Case  XII 
11  +  cuts. 

The  Effect  of  the  Number  of  Teeth  in  the  Wheel. 
But  there  is  still  another  factor  entering  into  this  prob- 
lem— the  number  of  teeth  in  the  wheel.  This  is  the  factor 
which  gave  so  much  trouble  to  the  superintendent  in  the  job 
mentioned  at  the  beginning  of  the  article.  Talte,  for  in- 
stance,   Case    IV    in    Fig.    4.      Suppose    that    the    quintuple 


rig.  4.    Diagram  for  Finding  the 
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Number  of  Cuts  per  Linear  Pitch. 


threaded,  six-gashed  hob  represented  by  that  diagram,  were 
cutting  a  25-tooth  wheel,  it  would  not  give  the  six  cuts  indi- 
cated by  the  diagram.  The  reason  for  this  will  appear  by 
comparing  Case  IV  with  Case  III.  In  Case  III,  where  the 
hob  is  single  threaded,  all  of  the  cuts  represented  by  the 
points  of  the  intersections  of  the  thread  and  gash  lines,  are 
along  the  same  thread.  In  Case  IV,  however,  each  of  the 
five  thread  lines  in  the  diagram  has  but  one  intersection. 
That  means  that  if  the  number  of  teeth  in  the  gear,  as  in  the 
supposed  example,  is  a  multiple  of  the  number  of  threads  in 
the  worm  or  hob,  each  of  those  threads  will  come  baclj  into 
the  same  tooth  spaces  in  the  wheel  at  each  revolution  of  the 
latter,  so  that  for  each  tooth  space  there  is  but  one  cutting 
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position  of  the  hob  tooth— that  represented,  for  instance,  by 
point  o  for  one  of  the  tooth  spaces,  point  b  for  the  next,  c  for 
the  next,  and  so  on.  If,  on  the  other  hand,  there  were  26 
teeth  In  the  wheel,  the  first  time  it  went  around,  point  a 
would  cut  in  a  certain  tooth  space;  the  second  time  around 
point  &  would  come  In  the  same  space,  and  the  third  time 
around  point  c  would  follow,  so  that  each  tooth  space  would 
get  the  benefit  of  each  one  of  the  six  cuts,  the  same  as  In  the 
single  thread  worm  for  case  three.  It  is  thus  seen  that,  be- 
sides the  other  points  mentioned,  the  number  of  teeth  in  the 
wheel  lias  an  effect  on  the  number  of  cuts  of  the  worm  per 
lir^ear  pitch.  In  the  practical  case  mentioned  in  the  open- 
ing paragraph,  there  was  a  35-tooth  worm-wheel  and  a  7- 
threaded  worm,  giving  the  worst  conditions  possible. 

A  General  Formula  for  Determlnlngr  the  Number  of  Cuts. 
From  the  preceding  description  it  will   be  seen  that  there 
are  three  points  to  be  talien  into  consideration  in  determining 
the  number  of  cuts  per  linear  pitch  (and  the  consequent  gen- 
erating efficiency  of  the  worm)    from  the  number  of  gashes 


Ifailuiierii.X.y. 
Fig.  5.    Diagram  for  Finding  the  Number  of  Cuts  per  Linear  Pitch. 

In  the  hob.  These  factors  are:  First,  the  relation  of  the  num- 
ber of  threads  of  the  hob  to  the  number  of  gashes.  Second, 
the  angle  of  the  gashing.  Third,  the  relation  of  the  number 
of  threads  of  the  hob  to  the  number  of  teeth  in  the  wheel  to 
be  cut.  [It  might  be  considered  that  there  is  a  fourth  factor, 
that  of  the  absolute  number  of  teeth  in  the  wheel,  since  the 
trouble  that  comes  from  a  small  number  of  cuts  per  linear 
pitch  is  exaggerated  in  the  case  of  a  wheel  having  very  few 
teeth.  This  is  not  a  matter  of  calculation,  however,  and 
would  not  enter  into  the  calculations  anyway,  since  for  any 
given  case  for  which  a  hob  is  being  designed,  the  number  of 
teeth  in  the  wheel  is  determined  approximately  at  least.] 

Now,  instead  cf  drawing  diagrams  such  as  shown  in 
Figs.  2,  4  and  5,  it  would  be  better  if  a  simple  mathematical 
expression  could  be  obtained  which  would  give  the  number  of 
cuts  per  linear  pitch  directly.  This  can  easily  be  done.  The 
effect  cf  the  number  of  gashes  with  relation  to  the  number  of 
threads  is  as  follows:  The  num'ber  of  cuts  per  inch  varies 
inversely  with  the  greatest  common  divisor  of  the  number  of 
threads  and  the  number  of  gashes  in  the  hob.  The  influence 
of  the  number  of  teeth  in  the  wheel  is  a  similar  one  and  may 
be  expressed  as  follows;     The  number  of  cuts  per  linear  pitch 


varies  tnverscly  irilh  (/(<•  grfalfst  common  divlMOr  of  the  num- 
ber of  threads  in  the  worm  and  the  number  of  teeth  in  the 
wheel.  The  effect  of  the  angle  of  the  gashing  may  be  ex- 
pressed as  follows:  The  number  of  cuts  per  linear  pitch 
varies  inversely  with  the  square  of  the  cosine  of  tlie  gashing 
angle,  measured  from  a  line  parallel  with  the  axis  of  the  hob. 
These  statements  are  combined  In  the  following  formula: 

a 
x= 

D  XD'  X  COB'/S 
In  which 

O  :=  number  of  gashes, 

/3  =  angle  of  gashing  with  axis, 

D  =G.  C.  D.  of  number  of  threads  and  number  of  gashes  in 
hob, 

D'  =  G.  C.  D.  of  number  of  threads  in  hob  and  number  of 
teeth  In  wheel, 

X  =  number  of  cuts  per  linear  pitch. 

G.  C.  D.,  of  course,  stands  for  'greatest  common  divisor." 

It  is  easier  to  see  the  relationships  expressed  above,  froia 
the  foregoing  diagrams  and  description,  than  it  Is  to  explain 
them.  These  relationships,  though  quite  simple,  are  rather 
elusive.  Perhaps,  however,  the  effect  of  the  angle  will  be 
understood  from  the  figuring  of  the  triangle  at  the  base  of  the 
diagram  for  Case  XII.  Note  that  the  formula  is  true  only  for 
the  usual  cases  in  which  the  gashing  Is  either  helical  and 
normal  to  the  threading,  or  straight  and  parallel  to  the  axi6. 
In  the  latter  case.  cos-/3  =  l,  since  j3  =  0  deg..  and  the  effect 
of  the   angle   disappears. 

Applying  the  formula  to  the  practical  example  given  in  the 
second  paragraph,  we  have  the  following  values: 

a  =9, 

^  =  20  deg.    (assumed,  as  the  angle  was  not  given), 
*£»  =1  =  G.  C.  D.  of  9   (number  of  gashes)  and  7  (number 

of  threads), 
D'  =  7  =  G.  C.  D.  of  7   (number  of  threads)   and  35   (num- 
ber of  teeth  in  wheel). 
Solving  for  the  number  of  cuts  per  inch  we  have: 

9  9 

X  = = =1.45. 

1  X  7  X  0.9397=      6.181 
If  the  number  of  teeth  in  the  wheel  had  been  36  instead  of 
35  the  number  of  cuts  would  have  been 

9  9 

X  = = =  10.19 

1  X  1  X  0.9397=  0.883 
which,  it  will  be  seen,  would  immeasurably  improve  condi- 
tions, giving  a  fine,  smooth  outline  for  this  number  of  teeth 
in  the  wheel.  In  the  actual  wheel,  as  cut  by  the  hob.  the 
slab-sided  effect  shown  in  Fig.  3  was  very  noticeable,  there 
being  about  three  cuts  to  each  face  of  the  tooth. 
Hobbing  Methods  which  give  a  Complete  Generating-  Action. 

It  should  be  noted  that  while  this  faulty  generating  is  li- 
able to  occur  with  hobbing  by  the  usual  method  of  sinking 
the  cutter  in  to  depth  in  a  blank,  the  same  difficulty  does 
not  occur  in  the  fly-tool  process  or  in  a  machine  using  a  taper 
hob  fed  axially  past  the  work,  as  described  for  the  Atlas, 
Eberhardt  Bros.,  Wallwork  and  Reinecker  machine  referred  to 
in  the  article  on  "Gear-Cutting  Machinery"  in  the  June,  1908, 
issue  of  Machixebt.  In  the  case  of  these  machines,  working 
with  either  taper  hobs  or  fly-cutters,  the  number  of  cuts  per 
pitch  is,  at  the  least  calculation,  the  number  of  revolutions 
per  linear  pitch  of  advance  of  the  cutter  spindle;  it  thus  runs 
up  into  the  thousands,  where  the  diagrams  shown  in  Figs.  2, 
4  and   5  give  only   from   1  to  38. 

So  far  as  the  writer  is  able  to  see  at  present,  this  treatment 
of  the  hob  question,  suggested  by  the  experiences  of  the  super- 
intendent of  the  western  machine  shop,  takes  care  of  all  the 
factors  which  enter  into  a  determination  of  the  number  of 
gashes  to  use  in  a  hob,  so  far  as  this  affects  the  accuracy  of 
the  generating  action.    Expressed  briefly,  the  conclusions  are: 

Avoid  having  a  common  factor  between  the  number  of 
threads  and  the  number  of  gashes  in  the  hob. 

*  Avoid  having  a  common  factor  between  the  number  of 
threads  in  the  hob,  and  the  number  of  teeth  !?•  the  wheel. 

•  Owing  to  special  conditions,  Mr.  Chace  was  una»'e  to  meet  this 
requirement. 
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HELICAL  SPRINGS. 

HENRY  L.  HANSON  • 

The  four  tables  accompanying  this  article  (see  Data  Sheet 
Supplement)  give  the  greatest  allowable  pressure  or  load  In 
pounds,  and  the  corresponding  compreBsion  or  deflectiqn  In 
inches  per  coil  of  helical  springs  of  various  sizes.  The  same 
values  for  helical  springs  of  square  steel  with  like  diameters, 
may  be  found  by  multiplying  the  greatest  allowable  loads  for 
round  stock  by  1.2  and  the  deflections  by  0.59. 

It  is  proper  to  state  in  the  beginning  that  helical  springs 
are  not  spiral  springs,  as  they  are  so  often  miscalled  by  the 
majority  of  machinists,  and  even  by  mechanical  engineers. 
A  spiral  spring  is  one  in  which  the  coils  lie  in  the  same  plane, 
being  wound  around  a  center  and  continually  receding  from 
it  the  same  as  a  watch  spring.  A  helical  spring  is  one  that 
is  wound  around  an  arbor,  advancing  like  the  thread  of  a 
screw.  A  volute  spring,  in  a  sense,  might  be  said  to  be  a 
combinatio'n  of  the  two,  being  shaped  like  a  cone. 

As  will  be  seen  from  the  Tables,  the  values  given  therein 
are  for  springs  made  of  a  good  quality  spring  steel,  varying 
In  fiber  strength  from  80.000  to  150,000  pounds  per  square 
inch  of  section.  The  maxinuini  fiber  strength  of  the  larger 
sizes  of  common  spring  wire  or  rods  has  been  shown  by 
repeated  tests  to  be  somewhat  less  than  the  figures  given  in 
the  tables,  but  for  the  smaller  sizes  of  wire  the  fiber  strength 
obtained  by  test  compares  very  favorably  with  the  figures 
given.  The  greater  strength  of  the  small  size  of  spring  wire, 
no  doubt,  is  due  to  the  fact  that  it  is  drawn  down  from  large 
stock,  each  draft  increasing  its  strength  because  of  the  refin- 
ing effect  of  the  dies  on  the  surface  of  the  metal.  In  the  large 
sizes,  the  proportionate  increase  of  strength  due  to  the  refined 
metal  is  not  so  much.  In  fact,  large  sizes  of  helical  springs 
often  are  made  from  rods  or  bars  taken  directly  from  the 
rolling  mill. 

The  tables  are  based  on  the  J.  W.  Cloud  adaptation  of 
spring    formulas    given    in    "Kent's    Mechanical    Engineer's 

and'  Z2PR-1 

Pocketbook"  on  page  351  where  P  = ;  and  /  = 

15R  Gwd' 

in  which 

P^load  of  spring, 

/S  =  maximum  shearing  fiber  stresses  in  bar, 
cZ  =  diameter  of  wire  or  rod, 

R  =  radius  of  spring,  measured  to  center  of  wire, 
I  =  length  of  rod  before  coiling, 
G^  modulus  of  shearing  elasticity, 
I  /  =  deflection  of  spring  under  load. 

The  second  formula  becomes  on  substituting  for  P  its  value 
2RS1 

in  terms  of  S:     /  := ;  and  neglecting  the  difference  be- 

dO 
tween  the  circumference  of  a  circle  and  one  coil  of  a  helix,  it 
64  Pi?" 

can  be  written:     /  = .    A  large  number  of  tests  were  re- 

d'G 
cently  made  with  springs  of  various  sizes  of  wire  and  diam- 
eters of  coil  to  determine  the  accuracy  of  these  formulas  and 
of  these  tables  compiled.  On  the  whole  the  formulas  and  tables 
derived  were'found  to  be  very  close  to  the  average  results,  espe- 
cially on  springs  made  from  small  wire. 

The  load  for  a  spring,  as  given  in  the  tables,  is  the  greatest 
allowable  pressure;  therefore,  a  factor  of  safety  should  be 
used  for  all  spring  installation,  depending  on  the  nature  of 
the  service.  A  spring  being  made  of  elastic  material  and  of 
such  shape  as  will  permit  of  great  relative  deflection,  will 
not  be  affected  by  sudden  shocks  or  blows  to  the  same  ex- 
tent as  a  rigid  body.  Consequently,  a  factor  of  safety  very 
much  less  than  for  the  rigid  members  of  a  machine  body  may 
be  employed.  The  factor  of  safety  varies,  of  course,  according 
to  the  service,  and  the  following  are  considered  good  prac- 
tice. For  no  vibration,  use  a  factor  1.5;  for  moderate  vibra- 
tion, 2;  and  for  incessant  vibration,  3.  To  illustrate  the  use 
of  the  tables,  a  few  examples  will  be  given. 

Example  1:  What  is  the  greatest  allowable  load  for  a 
spring  made  of  1.4  inch  round  wire,  1%  inch  outside  diameter? 
The  mean  diameter  of  the  spring,  which  corresponds  to  the 

•  Address :    16  Merrifleld  St.,  Worcester.  Mass. 


pitch  diameter  of  a  gear,  is  the  outside  diameter  minus  the 
diameter  of  the  wire,  and  in  this  case  is  1%  inch  —  %  inch  = 
IVL'  inch.  From  Table  II.  we  find  that  the  greatest  allowable 
pressure  or  load  is  513  pounds,  and  that  the  deflection  is  0.338 
inch  per  coll. 

E.xample  2:  Assuming  that  the  foregoing  spring  has  15 
coils,  close  wound,  how  much  is  the  extension  under  a  load 
of  513  pounds?  In  calculating  the  deflection,  we  consider  the 
two  end  coils  as  inoperative;  this  then  leaves  13  working 
coils,  and  the  entire  deflection  of  the  spring  would  be  13  X 
0.338  Inch  =  4.394  inch. 

Example  3:  A  spring  made  of  J,{.-inch  round  wire,  close 
wound,  and  4  inches  mean  diameter,  is  used  in  tension  sub- 
ject to  moderate  vibration  where  the  load  is  not  known.  How 
can  it  be  ascertained  whether  the  spring  is  overloaded  or  not? 
Referring  to  Table  III.,  we  find  that  the  maximum  deflection 
per  coil  of  a  spring  of  a  given  diameter  is  1.040  inch.  If  the 
opening  between  the  coils  is  less  than  1.040  inch  -t-  2  =  0.520 
inch  (2  being  the  factor  of  safety  for  moderate  vibration), 
the  spring  is  safe.  The  deflection  always  is  directly  propor- 
tionate to  the  load.  For  example,  what  will  be  the  deflection 
of  a  spring  6  inches  mean  diameter,  made  of  %  inch  round 
wire,  when  carrying  a  lo^d  of  1,000  pounds?  Prom  Table  III 
we  find  that  with  a  load  of  2,770  pounds,  the  deflection  per  coil 
is  1.440  inch;  then  for  1,000  pounds  the  deflection  per  coil 
1.440  X  1,000 

would  be  =  0.520  inch. 

2,770 

The  designing  of  springs,  when  using  these  tables,  becomes 
simply  a  matter  of  multiplying  the  load  the  spring  is  to  carry 
by  a  proper  factor  of  safety  and  then  selecting  a  resultant 
pressure  in  the  tables;  from  this,  the  diameter  of  the  wire 
and  the  deflection  can  be  found  readily.  Dividing  the  deflec- 
tion given  in  the  table  by  the  same  factor  of  safety  as  was 
used  for  the  load,  will  give  the  actual  deflection  per  coil,  and 
adding  this  value  to  the  diameter  of  the  wire  will  give  the 
pitch  for  a  compression  spring.  The  number  of  coils  will  de- 
pend upon  the  amount  of  movement  the  spring  requires,  and 
knowing  this,  we  divide  the  length  of  movement  by  the  de- 
flection per  coil,  which  gives  the  number  of  effective  coils, 
and  then  add  1%  coils  for  the  ends.  As  a  rule,  the  mean 
diameter  of  a  helical  spring  should  be  from  8  to  10  times  the 

diameter  of  the  wire. 

*     •    • 

CORRESPONDENCE  CARD  FOR  MFG.  PLANTS. 

In  large  manufacturing  plants  communications  between  the 
different  departments  are  numerous,  and  any  scheme  that 
saves  time  and  unnecessary  writing  in  such  correspondence  is 
worthy  of  attention.  The  accompanying  reproduction  shows 
the  head  of  the  correspondence  card  used  by  the  IngersoU- 
Rand  Co.    Only  a  word  of  explanation  is  required  to  make  its 
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CORRESPONDENCE  CARD. 


From 
1  Wftpehoiiso 
■2  StilDpios 
0  Paift'iii  Biiu^ 

4  Smith  Shop 

5  Drill  Fnrn. 

e  Drill  Assetn. 

7  SuperlntBndent 

8  Tool  DIstrlb. 
fi  Tool  Room 


Id  Starting  Card,  Draw  Line  Through  Your  Nai 

10  Watchman  20  Audilof 

11  Comp.  Fore.  21  Chief  EtiirlDeer 

12  Manager  22  Pattern  Storage 

13  PurehaslDg  AgeDt-23  Eleetrlea.1 

14  Founilry  24  Power 

16  Com    Hach.  Shop  25  Pneumatic  Tool 
le  Drawing  Room  20  Drill 

17  Order  27  Time 
19  AccouDlln?  28  iDtpectlon 


S9  PurchailQs 

30  Store  Room 

31  HardenlnK 
82  Shop  Repairs 

33  Carpenur 

34  MtllwrlEht 
36  Drill  Testlasr 
86 
37 


vo  tfu 


Size  of  sheet,  6  x  9i^  inches. 


use  clear.  It  "will  be  noted  that  a  list  of  departments  is 
printed  on  the  head,  with  numbers.  If  the  foreman  of  the 
pattern  shop,  for  example,  wishes  to  communicate  with  the 
foundry,  he  simply  draws  a  line  through  his  own  depart- 
ment and  writes  the  number  of  the  department  to  which 
the  communication  is  to  be  sent.  That  constitutes  all  the 
direction  necessary  and  identifies  the  source  of  the  com- 
munication. If  the  note  is  to  be  sent  on  to  another  depart- 
ment with  memorandum,  the  first  number  can  be  crossed  off 
and  a  second  number  written  in  the  places  provided.  Thus 
to  forward  the  note  from  the  foundry  to  the  machine  shop 
the  number  15  is  written  in,  the  previous  number  14  being 
crossed  off. 
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THE  MANUFACTURE  OP  TAPS-1. 

While  the  nn'thods  involved  in  the  making  of  a  tap  in  the 
tool-room,  when  only  one  or  a  few  tools  are  made  at  a  time, 
are  comparatively  simple,  and  well-known  to  tool-makers  and 
mechanics,  the  processes  employed  in  the  manufacture  of 
taps  in  large  quantities  are  entirely  different  from  those 
which  would  be  employed  by  the  tool-maker.  A  great  deal 
has  been  published  in  Maciiineky  during  the  last  few  years 
regarding  the  design  and  construction  of  taps,  but  compara- 
tively   little    has    been    published    in    the    technical    journals 


ENLARGED 

SECTION  OF 

CUTTER 

Fig.  1.    Principle  of  Action  of  Dies  -with  Inserted  Chasers  or  Cutters, 
for  Threading  Taps. 

regarding  the  actual  manufacturing  processes  employed  by 
leading  tap  manufacturers.  M.\ciiinert,  therefore,  obtained 
permission  from  the  Wells  Bros.  Co.  of  Greenfield,  Mass.,  to 
send  an  editorial  representative  to  visit  the  works  with  the 
object  of  presenting  to  the  readers  of  Machinery  an  illus- 
trated description  of  the  works  and  the  methods  employed. 

It  may  well  be  said  that  Greenfield,  Mass.,  although  a  small 
town  of  only  ten  or  twelve  thousand  inhabitants,  is  actually 
the  seat  of  the  tap  and  die  manufacture  of  the  country.  There 
are  about  half  a  dozen  different  firms  in  this  town  maiiu- 
facturing  taps  and  dies,  and  it  is  stated  that  75  per  cent 
of  the  total  of  these  tools  used  in  the  United  States  is  manu- 
factured in  Greenfield.  The  output  of  the  Wells  Bros.  Co.  con- 
stitutes a  considerable  proportion  of  this  percentage. 

History  of  the  W^ells  Bros.  Co. 

The  Wells  Bros.  Co.  was  started  in  1876  by  Messrs.  F.  K. 
Wells  and  F.  O.  Wells,  who,  together  with  their  father,  Mr.  E. 
Wells,  commenced  the  manufacture  of  taps  and  dies  in  a  small 


Vlg.  3.    Small  Self-opening  Die  used  for  Threading  Taps  up  to  3-8  inch 

Diameter,  In  Horizontal  Machines. 

factory.  They  began  business  with  $1,100,  and  it  is  one  of 
the  remarkable  features  about  the  up-building  of  this  concern 
that  it  has  grown  up  entirely  from  this  original  investment, 
no  money  having  ever  been  borrowed  for  the  increase  of  the ' 
factory  and  equipment.  At  first  the  brothers  employed  no 
help.  During  the  first  year  they  met  with  some  difficulties; 
the  old  factory  which  they  occupied  burned  down  six  months 
after  they  had  started  business.     Among  the  valuable  things 


lost  at  that  time  was  the  tool  chest  of  Mr.  F.  O.  Wells,  now 
president  of  the  company,  wliicb  contained  a  great  many 
special  tools  employed  in  the  making  of  taps,  which  he  had 
been  making  for  himself  evenings,  after  having  concluded  the 
regular  day's  work.  The  brothers  then  hired  a  room  in  an- 
other factory  for  about  a  year,  and,  the  business  prosper- 
ing, they  concluded  to  erect  a  one-story  brick  building 
25x50  feet,  In  1S77.  From  that  time  on  there  was  an  addi- 
tion added  every  year,  either  on  the  top  or  on  the  sides  of 
the  original  building,  until  the  ground  where  this  factory  was 
erected  was  all  covered,  and  further  extension  was  impos- 
sible, or  at  least  impracticable.  In  1889,  therefore,  a  new 
one-story  factory  100x200  feet,  with  a  power  house  40x40 
feet,  was  built  on  the  present  site  of  the  works,  and  to  this 
again  an  addition  was  added  almost  every  year,  except  In 
1893,  until  the  present  plant  has  reached  the  proportions  of 
about  75.000  square  feet  of  floor  space.  Although  the  factory 
has  been  added  to  in  this  manner  from  year  to  year,  it  pre- 
sents at  the  present  time  a  homogeneous  appearance  on  account 
of  being  built  in  such  a  manner  that  units  could  be  added 
without  interfering  with  the  general  plans  of  the  shop. 

Mr.  E.  Wells  retired  from  business  in^  1880,  at  which  time 
Mr.  F.  E.  Snow,  the  present  treasurer  of  the  company,  entered 
the  firm.     Mr.  F.  E.  Wells  left  the  business  and  sold  out  his 


Fig.  3.    Upright  Tap-threading  Machine  used  for  Threading  Stay-bolt  Taps. 

interest  about  five  years  ago,  leaving  Messrs.  F.  0.  Wells  and 
F.  E.  Snow  in  control  of  the  Wells  Bros.  Company.  The  growth 
of  the  company  is  well  exhibited  by  mentioning  the  fact  that 
while  only  seven  or  eight  men  were  employed  in  1880,  about 
one  hundred  men  were  employed  when  the  new  factory  was- 
built  in  1889.  and  at  the  present  time,  when  running  full  force, 
the  company  employs  about  300  men. 

This  short  historical  sketch  of  the  shops  will  give  an  idea 
of  the  gradual  growth  of  the  business.  It  can  easily  be  in- 
ferred that  the  methods  employed  in  the  manufacture  of  taps 
and  dies  are  of  the  best,  considering  the  length  of  time  that 
has  been  allowed  for  the  development  of  new  ideas  and  spe- 
cial machinery.  The  various  tools  and  methods  described 
below  are  practically  all  due  to  the  inventive  ability  of  Mr. 
F.  O.  Wells,  who  has  been,  and  who  still  remains,  the  active 
mechanical  head  of  the  works.  After  these  introductory  re- 
marks we  are  now  ready  to  enter  upon  a  detailed  description 
of  the  manufacturing  methods  employed  in  the  making  of 
taps. 
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Maklngr  the  Tap  Blank. 
The  ordinarj'  method  of  turning  up  tap  blanks  In  a  lathe, 
from  stock  which  is  from  1/32  to  1/16  inch  over  the  outside 
finished  diameter  of  the  thread,  has  been  discarded  except  in 
the  case  of  comparatively  large  taps,  and  simpler  and  more 
efficient  methods  adopted.  Tap  blanks  up  to  I'/j  inch,  or  in 
extreme  cases  1%  inch,  are  turned  and  cut  off  from  the  bar 
in  automatic  screw  machines.  The  bar  is  rolled  to  tlie  fin- 
ished size  of  the  tap  to  be  made  plus  0.005  inch,  the  0.005  inch 
being  added  to  allow  for  unavoidable  variations  in  the  stock, 
and  the  over-size  required  in  the  finished  tap;  thus  the  bar 


Fig.  4.    Threading  Lathe  for  Special  Straight  Taps. 

for  %  inch  taps  is  rolled  to  a  size  of  0.755  inch.  This  obviates 
the  necessity  of  turning  the  threaded  portion  of  the  tap,  the 
only  part  required  to  be  finished  in  the  screw  machine  being 
the  shank,  which  is  turned  down  to  the  required  size  by 
hollow  milling.  Buring  this  operation,  as  well  as  during  all 
subsequent  cutting  operations  except  the  threading  operation, 
soda  solution  is  used  for  lubricant.  When  threading  the  taps, 
the  cutting  tools  and  the  taps  are  flooded  with  oil.  Taps 
larger  than  1%  inch  are  made  from  'the  rough  bar,  which  in 
this  case  is  1/32  inch  over  the  finished  size  of  the  tap.  The 
blank,  however,  is  hollow  milled  and  turned  in  a  screw  ma- 
chine the  same  as  In  the  case  of  the  smaller  tap  blanks. 
Very  large  taps,  of  course,  are  turned  in  lathes  in  the  ordi- 
nary way.  Most  taper  taps  are  turned  in  special  turning 
lathes  provided  with  forming  attachments  so  that  the  tapered 
portion  and  the  shank  of  the  tap  can  be  turned  at  one  setting, 
the  operator  being  able  to  run  a  number  of  machines.  These 
turning  lathes  are  of  comparatively  small  size,  a  number  of 
head-stocks  and  tail-stocks  being  placed  on  the  same  bed  and 
run  from  the  same  shaft  in  the  back  of  the  machine,  each 
machine  having  a  clutch  permitting  its  individual  drive  to 
be   thrown    in   and   out   independently.     It    is   interesting  to 


Pig.  5. 


Tail-center  for  Threadlne  Lathes,  permitting  Slight  Tapers  to  be 
obtained  without  Setting  over  Tail-stock  proper. 


All  diameters  of  the  shanks  and  bodies  of  the  tap  blanks 
are  measured  by  limit  gages  of  the  type  manufactured  by 
Wells  Uros.  Co.  (shown  in  the  September,  1907,  issue  of 
Machinery),  of  which  a  full  set  is  illustrated  in  Fig.  19. 
These  limit  gages  are,  in  fact,  in  use  all  over  the  shop.  Re- 
ferring to  gages  A  and  B,  Fig.  19,  it  will  be  noted  that  there 
are  two  sets  of  adjustable  gaging  pins,  one  over  the  other, 
and  when  measuring  the  diameter  of  the  shanks  of  the  taps, 
for  instance,  it  is  only  necessary  to  pass  the  gage  directly 
over  the  shank  which  should  slip  easily  in  between  the  two 
upper  gage  points  which  determine  the  maximum  dimensions, 
while  the  shank  should  not  pass  through  the  two  lower  gage 
points  which  define  the  minimum  diameter  permissible.  It 
is  easily  seen  that  in  this  way  but  little  dependence  is  placed 
on  the  operator's  judgment  as  regards  permissible  limits, 
and  the  gaging  is  done  instantly  both  for  maximum  and 
minimum  sizes.  It  is  far  superior  to  the  common  method 
of  using  a  gage  with  the  maximum  dimension  at  one  end 
and  the  minimum  at  the  other,  because  this  requires  that 
the  gage  be  reversed,  and  more  than  double  the  time  is  re- 
quired for  gaging. 

It  is  evident  that  when  the  tap  blanks  are  cut  oft  in  screw 
machines  in  the  manner  described,  they  have  no  centers  in 
the  ends,  and  some  method  must  be  adopted  for  providing 
correctly  located  centers  to  be  used  in  subsequent  operations. 
In  order  to  do  this,  the  teat  on  the  end  of  the  tap  blank, 
which  is  left  from  the  cutting-off  operation  in  the  screw  ma- 
chine, is  first  ground  off,  and  then  the  center  is  drilled  in  a 
special  centering  machine.  Considering  the  fact  that  the 
finished  stock  used  for  the  taps  is  only  0.005  inch  over  size. 


note  that  while  this  system  has  only  lately  been  introduced 
commercially  for  use  in  driving  a  number  of  small  machines 
in  factories  working  exclusively  on  small  work,  and  in  manual 
training  schools,  etc.,  it  has  been  in  use  in  these  shops  for 
over  twenty  years. 

Large  tap  blanks  are  cut  off  in  cold-saw  cutting-off  ma- 
chines. In  order  to  save  time  in  cutting  off,  and  use  the  cold- 
saws  to  their  highest  capacity,  holders  have  been  devised 
permitting  a  number  of  bars  to  be  securely  clamped  together 
and  cut  off  simultaneously.  A  special  carrier  mounted  on 
wheels  and  running  on  a  track  made  from  inverted  angle 
irons,  is  provided  behind  the  machine,  and  the  bars  rest  on 
these  carriers.  This  makes  it  easy  to  feed  the  bars  along 
when  ous  set  of  blanks  has  been  cut  off. 


Fig.  6.    Method  of  Threading  and  Relieving  Ordinary  Taper  Taps, 
such  as  Pipe  Taps.  Boiler  Taps,  etc. 

it  is  clear  that  the  center  must  run  perfectly  true  with  the 
outside  of  the  tap.  An  ordinary  centering  machine  will 
hardly  fill  the  requirements,  but  by  the  means  adopted  the 
object  is  easily  accomplished.  The  tap  blank  is  placed  in  a 
female  center  at  one  end  which  drives  it,  it  being  supported 
near  the  other  end  by  an  adjustable  V-shaped  rest.  It  is  evi- 
dent that  when  the  tap  blank  revolves  and  the  centering 
drill  is  brought  up  against  it,  the  drill  will  either  enter 
in  the  exact  center  of  the  blank  or  refuse  to  cut;  if  forced 
into  the  blank,  although  not  being  in  the  center,  the  drill, 
of  course,  would  break.  The  adjustable  V-rest  is  adjusted 
for  the  first  blank  in  a  set,  until  the  operator  sees  that  the 
blank  is  running  true  with  the  centering  drill.  He  then 
drills  the  center  of  this  blank,  and  can  continue  to  put  the 
centers  in  the  remaining  blanks  of  the  same  size  with  prac- 
tically no  attention  other  than  putting  shank  end  of  the  tap 
blank  into  the  female  center,  placing  the  body  of  the  blank 
in  the  V-rest,  and  feeding  the  centering  drill  into  the  other 
end.  When  a  lot  of  taps  has  thus  been  centered  at  one  end, 
the  V-rest  is  adjusted  so  that  the  shanks  run  true  in  it.  and 
the  shank  end  of  the  taps  is  centered  in  the  same  manner. 
Threading. 
The  threading  is  one  of  the  most  important  operations 
performed  on  a  tap,  and  the  methods  employed  in  various 
tap  manufacturing  plants  are  of  special  interest  for  the  rea- 
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8on  that  a  great  many  different  processes  are  employoil.  The 
method  employed  by  tlie  Wells  Bros.  Co.  consists  in  cutting 
the  taps  witli  dies,  or  ratlier  with  tour  threading  tools  placed 
in  a  die-liolder.  The  principle  of  the  action  of  the  cutting 
tools  and  tlicir  relation  to  the  tap  being  threaded  is  illus- 
trated in  Fig.  1.  One  of  the  die-heads,  which  also  clearly 
Illustrates  the  principle  employed,  is  shown  In  the  half-tone. 
Fig.  2.  This  die-head  is  used  for  small  taps  in  a  horizontal 
machine,  and  is  provided  with  a  si-U'opening  device  so  as  to 
permit  the  chasers  or  cutters  to  recede  from  the  tap  when 
this  has  been  threaded,  to  permit  it  to  be  withdrawn  from 
the  die  without  reversal.  The  handle  for  the  self-opening 
mechanism  is  shown  at  A  in  the  illustration.  Larger  taps, 
say  from  %  inch  and  up,  are  cut  in  machines  with  vertical 
spindles.  In  this  case  the  tap  passes  clear  through  the  die- 
head,  and  there  is  no  self-opening  adjustment  for  the  dies; 
the  chasers  are  inserted  in  holders  which  in  turn  are  placed 
In  a  body,  much  in  the  same  way  as  are  the  jaws  of  indepen- 
dent jaw  chucks.  There  is  an  adjustment  by  means  of  a 
screw  in  the  back  of  each  chaser,  and  also  an  independent 
adjustment  of  each  jaw  in  the  cliuck.     One  of  these  chaser- 
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Fig.  7.    View  of  the  Special  Threading  and  Relieving  Department  of  the 
■Wells  Broa.  Co.'s  Shops. 

holding  chucks  or  dies  used  in  an  upright  machine  and 
intended  for  threading  stay-bolt  taps,  is  shown  in  Fig.  3.  The 
jaws  holding  the  chasers  are  shown  at  A,  the  adjusting 
screws  back  of  the  chasers  at  B,  and  the  provision  for  the 
adjustment  of  the  jaws  is  shown  at  C. 

The  threading  operation  is  performed  on  a  special  drill 
press  having  a  spring  balanced  spindle,  oil  being  provided 
from  a  central  distributing  tank  by  a  pump  driven  by  an 
independent  motor.  The  cutting  portion  of  the  chasers  is 
chamfered  like  dies,  except  that  the  chamfer  is  rather  longer 
than  that  on  ordinary  die  chasers.     The  angle  of  the  chaser 
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Fig.  8.    Diagram  showing  Principle  of  Tap  Squaring  Fixtures. 

between  the  cutting  face  and  the  front  of  the  tool  is  about 
60  degrees,  and  the  cutting  point,  when  the  chasers  are 
adjusted,  is  a  little  back  of  the  center  of  the  tap.  The  chasers 
are  from  five  to  eight  inches  long,  according  to  the  size  of  die- 
head  for  which  they  are  intended,  and  are  provided  with 
threads  or  grooves  the  full  length,  cut  at  an  angle  corre- 
sponding to  the  diameter  and  pitch  of  the  tap  to  be  threaded. 
They  are  hardened,  by  heating  in  lead,  for  a  distance  of  about 
one  to  one  and  one-half  inch  at  a  time.     If  hardened  for  the 


full  length  at  once,  the  distortion  In  hardening  would  make 
the  chasers  useless  for  accurate  work. 

With  the  exception  of  the  machine  shown  In  Fig.  3,  for 
threading  long  tups,  the  other  machines  are  multi-spindle  tap 
threaders.  They  are  all  built  by  the  company  for  its  own 
use,  and  In  general  appearance  they  resemble  ordinary  drill 
presses.  The  small  machines  on  which  the  threading  is  done 
horizontally,  resemble  horizontal  tapping  machines.     On  the 
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Fig.  O.    Oagea  for  the  Squares  of  Taps. 

vertical  machines  the  taps  drop  right  through  the  die  when 
the  thread  is  cut,  and  on  the  machine  shown  in  Fig.  3,  where 
the  taps  threaded  are  very  long,  there  is  a  hole  in  the  floor 
permitting  any  length  of  tap  within  reasonable  limits  to  be 
threaded.  Ordinarily  the  taps  pass  through  the  dies  two  or 
three  times,  the  last  time  a  very  light  finishing  cut  only, 
being  taken.  The  stay-bolt  taps  pass  through  the  die  only 
once,  at  a  somewhat  slower  speed  than  used  when  thread- 
ing taps  which  pass  through  several  times.  The  speed  by 
which  taps  can  be  threaded  when  this  method  is  employed, 
is  rather  remarkable.  A  %-inch  diameter  tap  having  a  length 
of  thread  of  about  4%  inches  can  be  finish  threaded,  passing 
through  the  dies  three  times,  in  about  three  minutes,  while 
a  stay-bolt  tap  having  from  24  to  30  inches  of  thread  is 
threaded  in  about  five. minutes. 

Special  Threading  Lathes  for  Taps  of  Odd  Size  and  Pitch. 
When  taps  of  odd,  size  and  pitch  are  to  be  made,  it  is  not 
economical  to  rig  up  a  machine  with  chasers  held  in  holders 


Fig.  10,     Fluting  Eight  Taps  at  one  Setting. 

of  the  type  described,  because  the  making  of  the  chasers,  as 
well  as  their  adjustment,  requires  considerable  skill  and 
time;  consequently  these  chasers  are  only  made  when  a  great 
number  of  taps  of  the  same  diameter  and  pitch  are  required. 
For  odd  cases,  therefore,  the  threading  of  the  taps  is  done 
in  special  threading  lathes,  one  of  which  is  shown  in  Fig.  4. 
The  chasers  for  cutting  the  thread  are  somewhat  similar  in 
appearance  to  those  used  in  the  die-heads  already  described, 
and  three  of  these  are  held  in  a  special  swiveling  thread- 
tool  holder  shown  at  A  in  Fig.  4.  Of  course,  when  held  in 
this  manner  these  chasers  are  really  nothing  but  ordinary 
thread-cutting  chasers.  Three  of  the  chasers  are  used  in  one 
holder  for  the  reason  that  the  thread  in  the  tap  is  produced 
by  three  cuts,  one  roughing,  one  semi-finishing,  and  one 
finishing.  The  swiveling  tool-holder  is  provided  with  stops 
so  that  the  operator  can  easily  and  quickly  turn  the  tool  from 
the  position   required   for  the   roughing  tool   to   the  position 


340 


MACHINERY. 


January,  1909. 


required  when  either  of  the  other  tools  is  in  operation,  and 
the  holder  is  rapidly  clamped  in  position  after  the  adjust- 
ment. The  holder  is  mounted  in  a  sperial  tool-carrying  slide 
Ji,  operated  by  handle  E.  This  upper  slide  B  is  moved  in  an 
angle  relative  to  the  slide  C.  which  latter  is  fed  inward  at 
right  angles  to  the  axis  of  the  lathe  spindle  by  the  handle  D. 
The  handle  E  of  the  upper  slide  is  operated  when  it  is  re- 
quired to  adjust  the  tool  in  a  longitudinal  direction  so  as  to 
suit  exactly  the  pitch  of  the  thread  being  cut,  while  the 
handle  D  is  operated  when  the  slide  is  fed  in  and  out  for 
taking  a  heavier  or  less  heavy  cut. 

One  of  the  interesting  details  in  the  construction  of  this 
machine  is  the  arrangement  of  lead-screws.  It  will  be  noted 
that  in  the  back  of  the  machine  at  F  a  number  of  lead-screws 
of  different  pitches  are  provided.  These  are  placed  in  a 
turret-lil:e  horizontal  holder,  held  by  brackets  placed  in  the 


Fig.  11.    Fluting  FiJcture  shown  in  Place  on  Machine  In  Fig.  10. 

back  of  the  machine,  and  one  lead-screw  at  a  time  engages 
with  a  half  nut  directly  at  the  back  of  the  carriage.  Owing 
to  the  fact  that  the  lead-screws  are  mounted  in  a  turret,  any 
one  of  these  lead-screws,  each  having  different  pitch,  can  be 
placed  in  engagement-  with  the  half  nut  in  the  back  of  the 
carriage,  this  half  nut,  of  course,  being  changed  to  suit  the 
different  screws.  There  are  eight  screws  in  the  holder  or 
turret  containing  them,  and  the  pitch  of  each  can  be  doubled 
by  the  use  of  a  multiplying  change  gear  at  the  head-stock. 

The  advantage  of  this  arrangement  is  obvious,  particularly 
with  regard  to  the  possibility  of  disengaging  the  lead-nut  from 
the  lead-screw  and  running  the  carriage  back  by  hand,  and 
still  being  sure  to  catch  the  thread  in  the  tap  being  cut.  The 
change  for  different  pitches  is  also  quicker  than  when  change 
gears  are  used  to  effect  the  correct  lead.  The  lead-screws  are 
provided   with   special   ratchet  thread,   perpendicular  on  one 
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Macli  incri/,y.  Y. 
Fig.  12.    Various  Types  of  Fluting  Cutters. 

side  and  forming  a  60-degree  angle  with  the  axis  of  the  screw 
on  the  other.  This  form  of  thread  largely  obviates  the  diffi- 
culties due  to  too  rapid  wear  of  the  threads  in  the  lead-screw. 
In  the  front  of  the  machine,  at  G,  a  handle  is  shown  by 
means  of  which  the  tool  slide  can  be  moved  back  instantly 
so  that  the  tool  will  be  out  of  engagement  with  the  thread 
cut,  without  interfering  with  the  adjustment  of  the  handle  D. 
This  improvement,  which  has  lately  been  introduced  in 
ordinary  lathes  of  well-known  manufacture,  has  been  in  use 
at  the  Wells  Bros.  Co.'s  works  for  a  great  many  years. 

The  taps  threaded  in  these  threading  lathes  are  provided 
with  a  very  slight  back  taper  as  commonly  provided  in  taps 
of  proper  design.     This  taper  is  accomplished  by  moving  the 
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Fig    13.    Special  Center  for  Tap  Fluting 
Fixtures. 


tail-stock  over  a  very  slight  amount.  In  some  cases  an  im- 
provement has  been  introduced  in  the  tail-center  whereby 
the  necessity  of  moving  the  whole  tail-stock  over  is  obviated, 
and  simply  the  center  itself  is  moved  over  towards  the  front. 
In  this  case  the  center  is  placed  on  a  small  adjustable  slide 
which  in  turn  is  held  in  a  holder  which  is  placed  in  the 
tail-stock.  The  adjust- 
ment for  taper  turning  is 
then  done  directly  by  ad- 
justing this  center  back 
and  forth  without  inter- 
fering with  the  tail-stock 
proper.  The  general  prin- 
ciple of  this  tail-center  vs 
shown  in  Fig.  5,  where 
E  indicates  the  amount 
the  tail-center  is  moved  out  of  alignment  with  the  spindle  of 
the  lathe. 

A  slight  amount  of  back  taper  is  also  provided  in  the  taps 
cut  by  dies  in  the  horizontal  and  vertical  tap  threading  ma- 
chines. This  is  accomplished  by  having  the  axes  of  the 
spindle  and  of  the  dies  a  very  small  amount  out  of  alignment. 
Then  as  the  tap  travels  downward  through  the  die,  the 
angle  of  deviation  of  the  tap  from  the  absolute  vertical  line 
will  increase  slightly  as  the  distance  between  the  spindle  and 
the  die  is  diminished,  and  the  dies  will  cut  the  thread  slightly 
smaller  in  diameter  at  the  upper  end,  due  to  a  kind  of  a 
wabbling  action  of  the  tap  in  the  die. 

Threading  Taper  Taps. 
Taps  of  comparatively  steep  taper,  such  as  pipe  taps,  are 
threaded  in  special  threading  machines,  the  most  important 
parts  of  one  of  which  is  shown  in  Fig.  6.  These  taps  are 
threaded  by  a  hob  which  mills  the  full  length  of  the  thread 
at  once  and  relieves  it  simultaneously,  the  flutes  in  the  taps 
in    this    case    being    cut   before    threading.      The    grooves   or 


Fig.  14.    Fluting,  Squaring  and  General  Milling  Department. 

threads  in  the  hob  are  not  cut  with  a  lead,  but  form  circular 
grooves  around;  the  hob;  the  flutes  are  cut  on  a  helix  in  this 
hob.  The  tap  moves  along  the  hob,  while  rotating,  according 
to  the  pitch  required  in  the  tap,  and  it  is  only  necessary  to 
revolve  the  tap  two  or  three  times  to  cut  a  complete  thread 
produced,  in  fact,  by  a  roughing  and  a  finishing  cut,  as  each 
time  the  tap  revolves,  a  complete  cut  of  the  thread  all  over 
the  tap  is  taken.  It  will  be  noted  that  the  tap  is  squared 
before  threading,  and  is  held  by  the  square  at  one  end  and 
by  the  center  at  the  other.  The  center  is  adjustable,  as 
shown,  so  that  the  tap  can  be  placed  in  proper  position  to 
give  the  correct  taper,  the  hob  being  straight.  The  relieving 
is  accomplished  by  giving  the  hob  an  oscillating  motion  while 
the  cut  is  taken.  Of  course,  it  is  clear  that  the  hob,  in  reality, 
is  nothing  but  a  combination  of  Individual  thread  milling 
cutters  placed  together,  each  cutting  one  thread,  but  made 
in  this  case  in  one  solid  piece.  The  relief  can  also  be  accom- 
plished by  rocking  the  end  of  the  tap  held  in  the  adjustable 
center,  back  and  forth  by  a  cam  placed  on  a  cam-shaft  and 
geared  in  the  proper  ratio  to  the  driving  spindle  of  the  ma~ 
chine  into  which  the  tap  square  is  set. 
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Fig.  7  shows  a  general  view  of  the  department  of  the  shop 
where  the  special  threading  and  relieving  machines  are 
installed.  This  chamfering  and  relieving  of  straight  taps, 
however,  Is,  of  course,  not  done  before  the  taps  are  fluted, 
80  that  the  taps  leave  this  department  after  threading,  to  be 
squared  and  (luted,  and  are  then  returned  to  be  chamfered 
and  relieved  on  the  chamfered  portion. 

Squaring  the  Taps. 

The  squaring  of  tlie  taps  Is  done  in  fl-xtures  similar  to  those 
used  for  lluting,  which  are  shown  in  Figs.  10  and  11,  and 
cutters  with  inserted  teeth  are  used  for  milling.  The  taps 
are  squared  only  on  one  side  at  a  time,  as  shown  diagram- 


Plg.  15.    Method  employed  for  Drivlnar  Two  Machines  from  One  Motor — 
System  of  Piping  for  OU  and  Electric  Wires. 

matically  in  Fig.  S,  as  many  as  eight  taps,  of  some  sizes,  being 
squared  at  a  time.  The  reason  for  squaring  only  one  side  at 
a  time  is  that  by  so  doing  it  is  much  easier  to  get  tlie  square 
exactly  central  with  the  axis  of  the  tap,  which  is  often  not 
the  case  with  taps  which  are  squared  with  cutters  which  cut 
two  sides  of  the  square  at  once.  The  taps  are  fed  longitudi- 
nally towards  the  cutters,  so  that  while  cutting  the  square, 
the  center  lines  of  the  taps  and  the  cutters  form  one  con- 
tinuous straight  line.  The  size  of  the  square  is  made  exactly 
%  times  the  diameter  of  the  tap  which  is  the  commonly  em- 
ployed size  of  square  with  all  leading  tap  manufacturers.  A 
gage  used  for  measuring  the  sizes  of  the  squares  of  different 
sizes  of  taps  is  shown  in  Fig.  9.  It  will  be  seen  that  both 
the  length  and  the  size  of  the  square  are  gaged  at  one  time. 
While  squaring,  the  taps  are  held  on  male  centers  at  the 
end  being  squared,  and   in  female  centers   on  the  threaded 
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Pig.  16.    Principle  employed  in  Tap  Chamfering  and  Relieving  Machines. 

end.  The  manner  in  which  the  centers  are  made  in  order  to 
permit  the  milling  cutters  to  pass  closely  by  the  center  when 
squaring,  is  illustrated  in  Fig.  8.  It  will  be  seen  that  a  small 
V-shaped  groove  is  cut  in  a  supporting  plate  below  the  tap 
shank.  This  is  intended  simply  to  support  the  tap  when 
"being  put  in  place.  When  clamped  between  the  centers,  the 
tap,  of  course,  does  not  rest  in  these  V-supports. 

Fluting  the  Taps. 

When  fluting,  the  taps  are  held  in  fixtures  which  take  four, 
six,  or  eight  taps  at  a  time,  according  to  the  size  of  the  taps. 
•One   of   these   fixtures,   placed    in   the   milling   machine   with 


eight  taps  being  fluted,  is  shown  in  Fig.  10;  the  flxture  by 
itself  Is  shown  In  Fig.  11.  It  is  evident  that  iu  order  to 
permit  the  milling  cutter  to  pass  as  close  to  the  center  of  the 
tap  as  possible  when  cutting  the  flute,  half  centers  niust  be 
employed.  It  has  been  found,  however,  that  the  ordinary 
half  center  has  Its  disadvantages.  It  being  required  to  mill 
off  so  much  on  the  top  of  the  holder  for  the  half  center  that 
it  gives  the  center  a  comparatively  poor  support.  For  this 
reason  an  interesting  type  of  center,  as  shown  in  Fig.  13,  is 
used.  The  pin  A  locates  the  center  in  the  holder,  and  the 
counterbored  hole  B  is  intended  for  a  binding  screw  which 
passes  through  the  body  of  the  center  and  binds  it  flrmly  to 
the  body  of  the  flxture.  The  simplicity  of  this  center  Is 
plainly  In  evidence;  it  is  held  rigidly  and  is  stronger  than  the 
ordinary  half  center. 

When  milling  the  flutes,  the  taps  are  held  on  these  centers 
at  the  threaded  end  and  in  tapered  square  female  centers 
at  the  squared  end.  The  taps  are  all  tightened  in  place  at 
once  by  one  binding  screw  li.  Fig.  10,  and  an  equalizing 
device  is  employed  to  make  all  the  centers  bind  the  taps  to 
an  equal  degree.  In  front  of  the  male  centers  a  strap  is 
placed  similar  to  that  employed  in  front  of  the  male  centers 
on  which  the  taps  are  held  when  squared.  This  strap  is  pro- 
vided with  small  V-grooves  in  which  the  taps  rest  until  they 
are  clamped  against  the  male  centers  by  means  of  the  hand- 
wheel  and  binding  screw.  The  indexing  is  accomplished 
simultaneously  for  all  the  taps  by  the  lever  A,  Fig.  10,  which 
is  connected  with  the  spindles  for  the  different  taps  by  spiral 
and  spur  gearing.  Of  course,  bevel  gears  can  also  be  used 
instead  of  spiral  gears  for  the  transmission  of  the  motion 
from  the  transversal  stud  on  which  the  index  lever  is  placed, 


Fig.  17.    Tap  Chamfering  and  Relieving  Machine  with  Bight  Spindles, 
of  -which  Pour  are  shown  in  the  lUustratlon. 

to  the  spindles  which  are  set  in  a  longitudinal  direction.  There 
is  only  one  index  hole  on  the  side  of  the  fixture,  one  complete 
turn  of  the  index  lever  being  required  to  index  one-quarter 
turn  of  the  tap  holding  spindles.  As  most  taps  have  four 
flutes,  this  device,  therefore,  answers  the  purpose  without  any 
index  plates,  and  without  the  use  of  a  number  of  different 
index  holes.  Mistakes  in  indexing  are  thereby  completely 
avoided.  Several  different  types  of  cutters  used  for  fluting 
taps  are  shown  in  Fig.  12.  The  first  type,  which  is  an  ordinary 
convex  cutter,  is  used  for  stay-bolt  taps.  The  dimensions 
given  are  for  a  cutter  used  for  a  one-inch  tap.  The  second 
cutter  from  the  left  is  used  for  regular  hand  taps,  the  size 
shown  being  used  for  a  %-inch  tap.  The  third  cutter  is  used 
for  machine  screw  taps  and  small  hand  taps,  14  inch  in  diam- 
eter and  less.  Finally,  the  cutter  to  the  extreme  right  is  used 
for  pipe  taps,  the  size  shown  being  for  1-,  1%-,  H'j-,  and  2-inch 
taps. 

A  general  view  of  the  milling  department  is  shown  in 
Fig.  14.  Directly  in  the  foreground  will  be  seen  a  machine 
for  squaring  ten  taps  at  once,  two  fixtures  being  employed, 
each  holding  five  taps,  one  on  each  side  of  the  machine.  It 
will  be  noticed  that  over-head  counter-shafts  are  largely  done 
away  with  in  this  department  of  the  shop,  and  most  machines 
are  driven  by  individual  motor  drives.  In  some  cases  one 
motor  is  employed  for  driving  two  machines,  and  in  other 
cases  there  are  coi  nter-shafts  placed  on  the  floor  in  the  back 
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of  the  mai-liines,  the  object  being  to  do  away  with  over-head 
belting  and  line  sliafting. 

Fig.  15  shows  a  simple  and  effective  manner  of  coupling 
two  machines  to  one  motor,  thus  avoiding  an  excessive  amount 
of  counter-shafting  and  at  the  same  time  occupying  no  space 
that  could  be  utilized  for  other  purposes.  It  will  be  noted 
that  the  motor  is  piwied  in  the  background  (which  is  really 
the  front  side  ot  tha  machines)  between  the  two  machines 
which  are  turned  end  to  end,  having  their  fronts  in  opposite 
directions.  Over  thf  motor,  as  can  be  seen,  is  placed  a 
bench  on  which  work  and  cutters  can  be  put.     In  this  way 


,V(r<-)i/ii,-,i;,.V.l-. 
Fig.  18.    Ingenious  Automatic  Trip  for  Drive  of  Chamfering  Machines. 

the  space  occupied  by  the  motor  is  utilized  for  a  purpose  for 
which  space  would  be  required  in  any  event,  and  in  a  sense 
the  motor  does  not  occupy  any  space  at  all,  inasmuch  as 
the  bench  placed  over  it  would  be  required  whether  the  motor 
was  under  it  or  not.  In  the  same  illustration  is  also  shown 
the  manner  in  which  the  wires  and  oil  are  carried  to  and 
from  the  machines.  The  floor  is  made  ot  concrete  and  pro- 
vided with  grooves  or  ducts  covered  by  cast  iron  plates,  as 
shown  in  the  foi-eground  ot  the  illustration.  The  pipes  sup 
plying  the  lubricant  to  the  cutting  tool  as  well  as  the  pipes 
carrying  oft  the  used  lubricant,  are  seen  emerging  from  the 
duct  through  the  cast  iron  plates  at  both  the  right-  and  left- 
hand  side,  while  the  single  pipe  seen  in  the  middle  entering 
through  the  cast  iron  plate  into  the  duct,  contains  the  wires 
tor  the  power. 

Chamfering-  and  Relieving  Taps. 
The  chamfering  and  relieving  on  the  chamfered  portion  ot 
ordinary  straight  taps  is  accomplished  in  special  machines, 
and  the  principle  involved  in  this  operation  is  best  illustrated 
by  the  line  engraving  Fig.  16  where  two  taps  are  shown,  one 
taper  and  one  plug  tap  being  chamfered  by  milling  cutters  of 
different  tapers.  As  will  be  seen,  the  whole  length  of  the 
chamfer  is  cut  at  cnce  by  a  milling  cutter,  and  the  tap  is 
moved  or  rocked  eccentrically  while  the  cut  is  taken  on  each 


Pig.  19.    Limit  Gages  and  Gages  for  Testing  Lead,  used  in  the  Shops 
for  Worlcing  and  Inspection  Gages. 

land  so  that  the  relief  on  the  chamfered  portion  is  produced 
simultaneously  with  the  chamfer  itself.  The  tap  is  held  by 
the  square  in  a  chuck  and  on  a  center  at  the  other  end  while 
this  operation  is  performed  and  is  mounted  in  a  head  which 
is  journaled  so  that  it  can  be  swiveled  or  rocked  by  a  cam. 
These  chamfering  machines,  as  shown  in  the  right-hand  fore- 
ground in  Fig.  7,  are  built  in  units  having  eight  spindles 
eaclr;  half  of  one  ot  these  machines  is  shown  in  enlarged 
scale  in  Fig.  17.  Here  the  cutters  which  produce  the  chamfer 
are  shown  at  A.  while  the  taps  are  practically  hidden  by  the 
other  parts  of  the  machine.  Oil  or  other  cutting  fluid  is 
carried  to  the  cutters  by  an  oil  pipe  supplied  from  a  central 
source. 

These  machines  are  also  provided  with  an  interesting  auto- 
matic stop  which  permits  the  operator  to  set  the  machine 
so  that  the  cutters  will  go  around  the  tap  one,  two,  or  three 
times,  according  to  the  requirements,  before  the  drive  is 
thrown  out  of  engagement.  The  principle  of  this  stop  is 
shown  in  Fig.  18.     It  consists  simply  of  a  lever  sliding  in  a 


helical  groove  on  the  driving  shaft  B  in  Fig.  17.  The  part 
with  the  helical  grooves  is  shown  in  the  same  Illustration  at 
C.  At  one  end  of  the  helical  groove  the  lever  strikes  against 
a  screw  and  thereby  trips  another  lever,  by  means  ot  which 
the  drive  is  thrown  out  ot  engagement.  When  the  machine  is 
started  the  operator  can  place  the  end  of  the  lever  D,  Fig.  18, 
in  either  of  the  grooves  F,  O,  or  H,  and  it  is  evident  that 
when  placed  In  the  groove  F,  tte  shaft  must  revolve  three 
times  before  the  machine  will  be  tripped,  whereas,  it  placed 
in  groove  O,  it  will  revolve  only  twice,  and  when  placed  in 
groove  //  only  once  before  tripping.  This  is  a  very  simple 
and  ingenious  scheme  tor  automatic  and  adjustable  tripping 
of  a  machine  of  this  description. 

Marking  the  Taps. 

For  marking  the  taps,  a  number  of  devices  working  on 
the  principle  of  an  ordinary  printing  press  are  employed. 
The  taps  simply  roll  under  the  die  containing  the  characters 
to  be  impressed  in  the  tap  shank,  pressure  being  exerted  on 
this  die  so  as  to  give  a  clear  and  distinct  marking  on  the 
shank. 

The  taps  are  now  completed  as  tar  as  the  machining  opera- 
tions are  concerned.  They  are  inspected  between  each  of 
the  more  important  operations,  particularly  after  the  thread- 
ing, the  gages  used  for  inspection  being  shown  in  Fig.  19. 
In  this  illustration  the  gages  used  tor  measuring  plain  cylin- 
drical work,  already  referred  to,  are  shown  at  A  and  B,  and 
a  gage  ot  the  type  used  tor  measuring  -the  angle  diameter  of 
the  thread  is  shown  at  C.  Gages  tor  measuring  the  correct 
lead  are  shown  at  D  and  micrometer  gages  used  for  sizes 
where  no  limit  gages  are  available,  at  F.  These  limit  gages 
are  also  supplied  to  each  ot  the  men  performing  the  work  on 
the  taps,  so  that  he  can  easily  determine  whether  the  work  iff 
done  properly  or  not.  In  a  coming  issue  of  Machinebt  the 
hardening  and  final  inspection  of  the  taps  will  be  treated, 
together  with  a  description  of  other  features  of  interest  in 
the  Wells  Bros.  Co.'s  shops.  E.  O. 

*     «     * 

An  interesting  list  ot  the  largest  steamships  afloat  is  given 
in  International  Marine  Engineering.  The  growth  ot  steam- 
ships is  also  referred  to.  It  is  interesting  to  note  that  the 
average  length  of  the  twenty  largest  steamships  in  the  world 
in  1848  was  230  feet;  and  in  1S73,  twenty-five  years  later, 
the  average  w-as  390  feet.  After  another  quarter  century,  the 
average  ot  the  twenty  largest  liners  was  541  feet,  whereas 
now  the  average  length  is  700  feet.  It  we  include  the  two  new 
White  Star  liners,  the  building  ot  which  has  just  been  begun, 
the  list  ot  the  thirty  largest  steamships  is  as  follows: 

Gross 
Tonnage. 
4:.'.000 

4:i.ooo 

31,938 

24,800 
24.581 
24,541 
24,176 
23,878 
22,225 
21.035 
20,!)04 
20.718 
1»,U87 
19,.';24 
19,361 
li),360 
18,074 
18.074 
18.000 
17.274 
17.082 
16.913 
16,502 
16,400 
16,400 
15,860 
15,378 
14,908 
14,744 


6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
oo 

23 
24 

23 
26 


Ship.  Launched 

Oli/mpic*    1910 

Titanic'    1910 

Maiiretania    1906 

LusHania    1906 

Ocui-ge   Washington^ . .  .  1909 

Kais.  Augusta   Victoria.  1905 

Adriatic 1906 

Rotterdam   1907 

Baltic    1904 

Amerika    1905 

Vedric    1902 

Celtic    1901 

Minnesota    1904 

Caronia    1905 

Cartnania   1905 

Kaiser  Wilhelm  J 1 1902 

Kronprinzessin   Cccilie..  1907 

President    Grant 1907 

President    Lincoln 1907 

iyoptondt    1908 

Oceanic    1899 

Prinz  Friedrich  Willielm  1907 

Nieuw    Amsterdam 1906 

DeulKchland    1900 

Cincinnati'!    1908 

Clercland^x    1908 

Arabic    1903 

Pepuhlic 1903 

Kronprinz  Wilhelm ....  1901 

La  Provence   1906 


Length, 
Line.  Feet. 

White  Stai- 860 

White  Star 860 

Cunard 760 

Cunard 760 

North  German  Lloyd.  700 
Hamburg..\merican..  .   67S 

White  Star 709 

Holland-.\merica   ....    650 

White  Star 700 

Hamburg-.\meriean..  .   669 

White  Star 681 

White   Star 681 

Great  Northern 622 

Cunard 650 

Cunard 650 

North  German  Lloyd.  684 
North  German  Lloyd.  684 
Hamburg-.Vmerican..  .  600 
Hamburg-.\merican..  .   600 

Red  Star 620 

White  Star 686 

North  German  Lloyd.  590 
Holland-.^merica  ....  600 
Hamburg-.\merican. . .  661 
Hamhurg-.Vmerican..  .  580 
Hamburg-.Vmerioan. .  .    580 

White  Star 601 

White  Star 570 

North  German  Lloyd.  637 
French   603 


Ships  not  yet  afloat  are  marked  (•)  ;  those  afloat  but  not  yet  In 
service   (t). 

In  this  connection  it  may  be  remarked  that  the  gross  ton- 
nage of  a  ship  is  the  cubic  contents  of  the  vessel  below  the 
deck,  one  ton  being  considered  as  equal  to  100  cubic  feet.  The 
net  tonnage  is  the  cubic  contents  ot  the  vessel  when  the 
space  occupied  by  the  machinery,  quarters  tor  the  crew,  etc., 
has  been  deducted.  The  displacemefit  is  the  actual  weight 
in  long  tons  of  the  vessel. 
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THE  MAKING  OF  SPANNER  WRENCHES. 
Tho  fiualillos  required  in  a  spanner  wrench  are,  In  the  flrst 
place,  that  it  should  correctly  nt  the  working  parts  for  wlilch 
It  Is  Intended,  and  secondly,  that  it  should  be  strong,  light  In 
weight,  and  neat  In  appearance.  The  appearance  of  the  span- 
ner wrenches,  the  making  of  which  is  described  in  the  follow- 
ing, is  shown  in  Fig.  1,  where  the  outline  of  the  nut  for  which 
the  wrench  is  used  is  shown  In  dotted  lines.  The  wrench 
blank  should  be  drop  forged,  so  that  it  is  practically  finished, 
except  for  the  dimension  of  the  pin  B  and  the  surface  C.  The 
pin  Is  then  subsequently  finished  by  milling,  as  will  be 
referred  to  later,  so  that  it  may  fit  snugly  in  the  required 
size  hole  In  the  nut  tor  which  it  is  intended,  and  the  surface  C 


Fig.  1 

DRIVE  FIT.  B+O.OIO"  1^,^ 


Fig.  2  Dluehliu-ru.S.y. 

Figs  1  and  2.    Spanner  Wrench  and  HoUow  MIU  for  Finishing  Spanner  Pin. 

Is  milled  off  to  give  the  correct  diameter  from  the  center  D, 
which,  of  course,  is  also  the  center  of  the  nut,  for  which  the 
wrench  is  used.  It  is  evident  that  by  drop  forging  the  lug  C 
so  that  it  extends  far  enough  out  from  the  body  of  the  wrench, 
the  same  drop  forging  can  be  made  to  suit  a  number  of 
different  sizes  of  nuts,  within  a  certain  range,  depending  upon 
how  much  of  this  lug  is  milled  off  in  finishing  surface  C.  In 
the  drop  forging,  raised  letters  can  also  be  provided  in  the 
hollow  portion  A  of  the  handle,  these  letters  giving  the  name 
of  the  maker,  the  size  of  the  wrench,  etc.  This  not  only  adds 
to  the  neat  and  finished  appearance  of  the  wrench,  but,  at  the 
same  time,  produces  a  cheap  means  of  marking  the  maker's 
name  on  every  wrench,  and  of  recording  the  size  for  which 
it  is  intended.    The  pin  B  should  always  be  made  solid  with 


Machinery, S.T. 
Flgr-  3.    Fixture  for  Milling  Seat  for  Nut  on  Wrench. 

the  wrench.  Inserting  a  loose  pin,  as  is  the  custom  of  some 
makers,  usually  causes  trouble,  as  the  pin  is  liable  to  work 
loose  or  "break. 

The  drop  forged  blank,  when  delivered  from  the  forge  shop 
to  the  machine  department,  is  taken  first  to  the  drill  press. 
The  first  operation  is  to  finish  the  pin  B  to  proper  diameter, 
which  is  done  with  a  solid  hollow  mill,  it  not  being  possible 
to  use  an  adjustable  hollow  mill,  because  there  would  be  no 
room  in  milling  for  the  adjusting  collar.  The  mill,  as  shown 
in  Fig.  2,  is  rounded  or  relieved  on  the  end  to  conform  to  the 
radius  R  of  the  wrench,  so  as  to  clear  the  body  of  the  wrench 
when  milling.  The  hollow  milling  operation  is  performed  in 
a  drill  press,  the  wrench  being  held  in  a  vise,  resting  on  the 
surfaces  E  and  F,  while  the  as  yet  unfinished  surface  C  acts 


us  a  stop  against  a  pin  driven  Into  one  of  the  vise  jawe. 
Allowance  must,  of  course,  be  made  In  locating  this  stop  pin 
for  the  difference  In  radius  In  tho  rough  forging  and  the 
finished  radius  H  of  the  surface  of  C. 

When  the  vise  has  been  correctly  set  on  the  drill  press  table, 
It  la  clamped  In  position,  and  the  drill  press  table  Itself  Is 
clamped  In  place.  If  the  setting  Is  not  disturbed,  all  the 
wrenches  of  the  same  size  will  then  have  the  pin  B  hollow 
milled  In  proper  relation  to  the  surface  C. 

The  next  operation  is  to  finish  the  surface  C  to  the  correct 
radius  R.  The  manner  of  performing  this  operation  Is  shown 
in  Fig.  3.  The  surface  C  is  finished  by  milling  with  an  end 
mill  Jf,  using  the  fixture  shown  for  obtaining  the  proper 
radius.  The  fixture  is  mounted  on  the  milling  machine  table, 
but  can  be  used  by  fastening  it  to  the  croBS-slide  of  a  lathe, 
and  the  end  mill  M  mounted  in  the  spindle.  When  the  fixture 
has  once  been  set  In  proper  relation  to  the  spindle  of  the 
machine,  whether  it  be  on  a  milling  machine  or  a  lathe,  all 
slides  are  secured,  so  that  no  accidental  motion  of  the  slides 
will  take  place,  In  order  to  Insure  all  the  wrenches  being 
milled  alike.  It  is  very  essential  that  the  circular  surface  of 
C  be  correct  in  relation  to  the  pin  B,  as  these  are  the  element? 
of  the  wrench  which  fit  the  nut.  If  the  end  mill  is  sharpened, 
and  its  diameter  thus  reduced,  it  will  be  necessary  to  reset 
the  table  in  relation  to  the  erpindle  of  the  machine,  In  order 
to  retain  the  radius  R  on  the  wrench. 

GENERAL  DIMENSIONS  OF  SPANNER  WRENCHES. 
See  Fig.  1  for  notation  nsed  in  Table. 


Dimensions 

uf  Nut  tor 

5  ''=»! 

which  Wrench 

m 

is  used. 

R 

N 

L 

p 

o 

S 

T 

V 

V 

Diam.   ,,^■i°; 
Width. 

^"  " 

H 

* 

A 

ih 

5 

J 

H 

ft 

A 

A 

A 

A 

^ 

A 

ft 

rV 

0 

J 

H 

A 

I's 

A 

A 

1* 

l"r. 

i 

It 

5 

J 

H 

g 

A 

A 

1^ 

A 

1* 

A 

A 

a 

0 

ift 

i 

A 

3T 

A 

^ 

2 

s 

1 

i 

6 

ift 

i 

A 

F5 

A 

A 

3i 

« 

H 

i 

6 

ift 

A 

»', 

A 

A 

U 

8 

H 

i 

«i 

a* 

J 

ft 

i 

H 

i 

'Zi 

11 

!« 

H 

Gi 

'H 

i 

« 

1 

H 

i 

3 

XI 

U 

H 

«i 

a* 

i 

ft 

i 

H 

i 

ai 

J 

1ft 

t'. 

n 

1  J 

u 

1 

: 

V 

ft 

♦ 

3i 

if 

IJ 

TlV 

7} 

H 

a* 

1 

■ 

A 

ft 

A 

3J 

S 

n 

A 

n 

H 

H 

1 

iV 

ft 

>V 

The  principle  of  the  device  will  easily  be  seen  from  the 
illustrations.  The  wrench  is  placed  in  the  fixture  and  held 
by  screw  G  bearing  on  the  top  of  the  wrench  directly  over  the 
pin  B,  which,  in  turn,  fits  in  a  hole  in  a  block  K,  so  that  the 
wrench  is. thereby  held  securely  in  position.  The  block  E,  in 
turn,  is  placed  between  the  ends  of  a  fork  0  in  which  the 
screw  G  is  inserted.  Bushings  provided  with  different  sized 
holes  to  take  different  sizes  of  pins  B  are  inserted  in  the 
block  K,  these  bushings,  of  course,  all  having  the  same  outside 
diameter.  The  yoke  0  and  the  block  K  are  both  mounted  on 
an  extension  of  the  stud  S,  which  is  fastened  to  the  bracket  X 
clamped  to  the  milling  machine  table. 

It  will  be  seen  that  the  handle  of  the  wrench  itself  is  used 
as  a  lever  for  the  hand  feed  when  the  surface  C  is  milled.  The 
operator  holds  the  wrench  so  that  the  mill,  which  should  run 
in  the  direction  indicated  in  Fig.  3,  starts  in  cutting  at  the 
lower  edge  of  C;  the  wrench  is  then  fed  slowly  until  the  surface 
C  is  machined.  As  yoke  0  and  block  E  are  pivoted  at  what 
would  be  the  center  of  the  nut,  for  which  the  wrench  is  in- 
tended, it  is  evident  that  the  mill  M  will  cut  a  surface  that 
will  fit  this  nut  accurately.  When  the  surface  C  is  finished, 
the  thumb-screw  G  is  loosened,  the  yoke  O  is  swivelled  to- 
wards one  side,  as  indicated  by  the  arrow,  and  the  wrench  is 
simply  lifted  out.  The  pieces  0  and  E  could,  of  course,  be 
made  solid  with  one  another,  but  this  would  necessitate  un- 
screwing the  thumb-screw  6  for  the  whole  length  of  the  pin 
B.  so  as  to  permit  the  lifting  out  of  the  pin  from  its  seat  in  E. 
This  would  consume  an  unnecessary  amount  of  time.  This 
method  for  finishing  the  surface  C  of  a  spanner  wrench  is, 
without  question,  the  simplest  that  the  writer  has  seen  used 
anywhere.     The  most  commonly   used   method   employed    in 
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flnishing  surfaoo  C,  even  in  so-c-allod  uptc-date  shops,  is  by 
means  of  holding  the  wrencli  on  a  lathe  face-plate  and  jacking 
off  the  surface  by  means  of  a  turning  tool. 

The  next  operation  'to  which  the  wrench  is  subjected  is  the 
llllng  oft  of  the  burrs  left  by  the  milling  operations,  and  the 
polishing  of  all  surfaces  except  the  hollow  surface  A,  Fig.  1. 
The  polishing  is  generally  done  by  means  of  a  belt  charged 
with  emery,  in  a  regular  belt  polishing  frame,  the  belt  per- 
mitting the  polishing  of  all  curves,  nicely.  This  is  very  im- 
portant, as  nearly  all  parts  of  the  wrench  are  curved  one  way 
or  another.  Hardly  any  other  means  of  polishing  would  be 
permissible  on  account  of  the  time  required.  The  polishing, 
however,  is  hardly  necessary  when  considering  the  nice  sur- 
face left  by  the  drop  forging  operation,  but  most  firms  turning 
out  high  grade  work,  polish  spanner  wrenches  in  order  to  add 
to  the  neatnes.s  of  the  appearance  of  the  tool  and  to  permit 
that  nice  finish  on  the  polished  surfaces,  which  a  "case-hard- 
ening for  colors"  produces,  to  show  properly. 

The  wrench  should  be  case-hardened  in  a  mixture  of  10  parts 
of  charred  bone,  4  parts  of  charred  leather,  6  parts  of  char- 
coal, and  one  part  of  powdered  cyanide  potash.  These  ingre- 
dients should  be  thoroughly  mixed  together  and  the  wrenches 
laid  separately  in  a  box,  so  that  they  are  not  in  contact  with 
each  other  at  any  point.  A  cover  is  put  on  the  box  to  keep 
out  the  air.  The  box  is  then  heated  until  the  wrenches  reach 
a  good  cherry  red  color,  the  length  of  time,  of  course,  depend- 
ing upon  the  size  of  the  wrenches  and  the  box.  Then  the 
whole  contents  of  the  box,  both  mixture  and  wrenches,  are 
dumped  in  clear  water,  care  being  taken  that  the  wrenches 
pass  through  the  air  for  a  short  distance  before  striking  the 
water. 

The  accompanying  table  will  give  a  general  idea  of  good 
proportions  of  these  wrenches.  The  dimensions,  of  course,  are 
given  merely  for  guidance,  as  wrenches  of  this  type  must  be 
made  in  many  cases  to  suit  special  requirements.  The  total 
length,  however,  and  the  general  appearance  and  proportions, 
will  probably  prove  valuable  to  those  having  to  determine  upon 
the  design  of  spanner  wrenches.  '  A. 

*     *     * 

ARTISTIC  BLACKSMITHING. 
Longfellow's    beautiful    poem,    "The    Village    Blacksmith," 
strikes   a  responsive   chord    in   most   human   hearts   familiar 
with  the  sights  and  sounds  of  the  rural  smithy.     It  is  a  paean 


Figr.  1.    Wonderful  Example  of  Skill  in  Forging. 

to  labor,  exulting  in  honest  toil  and  the  sense  of  independence 
of  a  master  workman: 

"His  brow  is  wet  with  honest  sweat. 
He  earns  whate'er  he  can. 
And  looks  the  whole  world  in  the  face, 
For  he  owes  not  any  man." 

The  sentiment  of  the  verse  is  honesty,  strength,  industry; 
and  it  admirably  expresses  the  common  regard  in  which  the 
blacksmith  is  held.  There  is  in  it  no  hint  that  the  black- 
smith's art  can  be  the  means  of  artistic  expression;  the  smith 
is  not  there  pictured  as  one  on  the  pl^ie  with  the  sculptor. 
His  work  Is  too  ordinary  and  too  useful  to  be  classed  with 
the  creations  In  clay,  marble  and  bronze  symbolizing  lofty 
sentiments  and  deeds  of  valor.  The  blacksmith  has  always 
■been  a  doer  and  provider;   he  is  the  oldest  of  craftsmen  and 


enjoys  the  distinction  of  being  the  only  one  who  can  make  all 
his  own  tools,  as  well  as  the  tools  for  others.  His  may  appear 
rude  and  clumsy,  but  they  suffice  unto  his  needs,  and  that  is 
enough.  But  that  these  rude  tools  in  the  hands  of  a  master 
may  become  the  means  of  finer  expression,  calling  into  being 
creations  in  iron  that  almost  rival  nature's  own  handiwork 
in  delicacy  of  tracery  and  beauty  of  outline,  is  the  object  of 
this  tribute  to  the  skill  of  one  who  daily  earns  his  living  at 
the  forge. 

The  pieces  here  illustrated  are  beautiful  examples  of  "sculp- 
ture in  iron,"  requiring  skill  and  technique  that  put  the  carver 


Fig.  2.    Rose  Branch  with  Roses,  hammered  out  in  Fourteen  Hours. 

of  mere  marble  to  shame  when  one  considers  the  practical 
difficulty  of  the  work.  One  illustration  shows  a  rose  branch 
sixteen  Inches  long  and  nine  inches  wide  on  which  there  are 
two  buds  and  two  blooming  roses.  An  idea  of  the  delicacy 
of  the  work  is  gained  from  the  weight,  it  being  only  thirty- 
three  and  one-half  ounces.  The  illustration  brings  out 
the  delicacy  of  detail  and  fidelity  to  form  in  the  original, 
and  speaks  for  itself.  It  should  be  known,  too,  that  this  is 
no  creation  on  which  weeks  or  months  of  painstaking  labor 
were  spent;   fourteen  hours  is  the  shop  time  required. 

The  first  piece  shown  is  even  more  artistic,  and  it  has  the 
added  merit  of  being  useful.  It  is  a  card  tray  or  an  ash 
receiver,  the  tips  of  the  leaves  and  the  stem  acting  as  the 
supports.  It  represents  a  large  leaf  with  a  rose  spray  twined 
along  the  edge,  there  being  one  bud  and  a  full  blooming  rose 
exquisitely  formed.  These  pieces  were  forged,  fashioned  and 
welded  in  Swedish  iron  by  our  contributor,  Mr.  James  Gran, 
foreman  blacksmith  of  the  Pond  Machine  Tool  'Works,  Plain- 
field,  N.  J.,  and  are  samples  of  the  work  he  does  occasionally 
to  delight  his   friends  and  to  fill  in  the  odd   moments   of  a 

busy  life. 

*     *     * 

Following  the  establishment  of  two-cent  first-class  postage 
between  the  United  States  and  Great  Britain,  comes  the  agree 
ment  between  the  United  States  and  German  postal  authori- 
ties for  a  two-cent  per  ounce  rate  on  first-class  postal  matter 
routed  direct.  The  new  agreement  provides  that  after  Janu- 
ary 1,  1909,  letters  for  Germany  paid  at  the  reduced  rate  of 
two  cents  will  be  dispatched  only  on  steamers  sailing  from 
New  York  to  German  ports  and  vice  versa.  Letters  from 
Germany  by  way  of  Great  Britain  or  France  must  pay  the 
five  cent  rate  for  the  first  ounce  and  three  cents  for  each 
additional  ounce. 
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JIGS  AND  FIXTURES-10. 


EINAR  MORIN- 
PRINCIPLES  OF  BORING  JIGS. 

Boring  jigs  are,  at  tlie  present  time,  as  commonly  used  as 
drill  Jigs,  in  interchangeable  manufacture,  and  the  require- 
ments placed  on  drill  Jigs  apply  in  nearly  all  respects  to  bor- 
ing jigs.  Uoring  jigs  are  generally  used  for  machining  holes 
where  accuracy  of  alignment  and  size  are  particularly  esseni 
tlal,  and  also  for  holes  of  large  sizes  where  drilling  would  be 
out  of  tlie  question.  Two  or  more  holes  in  the  same  line  are 
also,  as  a  rule,  finished  with  the  aid  of  boring  jigs. 

The  boring  operation  is  performed  by  boring  bars  having 
inserted  cutters  of  various  Ivinds.  and  boring  jigs  are  almost 
always  used  in  connection  with  this  land  of  boring  tool,  al- 
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Fiff.  log.    General  Outline  of  Simple  Boring  Jig. 

though  boring  operations  may  be  satisfactorily  accomplished 
with  three  or  four  lipped  drills  and  reamers.  The  reamers 
may  be  made  solid,  although  most  frequently  shell  reamers 
mounted  on  a  bar  and  guided  by  bushings  are  used.  The  ma- 
jority of  holes  produced  in  boring  jigs,  whether  drilled  or 
bored  out,  are  required  to  be  of  such  accuracy  that  they  are 
reamed    out    in    the    last    operation. 

The  boring-bars  are   usually   guided   by  two   bushings,  one 
on  each  side  of  the  bored  hole,  and  located  as  close  as  pos- 
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Fig.  no.    Boring  Jig  with  Base  separate  from  Side  Standards. 

sible  to  each  end  of  the  hole  being  bored.  The  bar  is  rotated 
and  simultaneously  fed  through  the  work,  or  the  work  with 
its  jig  is  fed  over  the  rotating  bar.  Boring  jigs  may  be  used 
either  in  regular  boring  lathes,  in  horizontal  boring  and 
drilling  machines,  or  in  radial  drills. 

The  jig  body  is  made  either  in  one  solid  piece  or  composed 
of  several  members  the  same  as  in  the  case  of  drill  jigs.  The 
strain  on  boring  jigs  is  usually  heavy,  which  necessitates  a 
very  rigidly  designed  body  with  ribbed  and  braced  walls  and 
members,  so  as  to  allow  of  the  least  possible  spring.  As  bor- 
ing jigs  when  in  operation  must  be  securely  fastened  to  the 

•  Address :    BorlSnge,  Sweden. 


machine  table,  means  must  also  be  provided  In  convenient  and 
accessible  places  for  clamping  the  Jig  without  appr<-<'iubly 
springing  it. 

The  places  In  the  Jig  where  the  bushings  are  located  should 
be  provided  with  plenty  of  metal  so  as  to  give  the  bushings 
a  substantial  bearing  in  the  Jig  body.     Smaller  Jigs  should  be 
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Figs.  Ill  and  112.    DUTerent  Methods  for  Sacurlnff  and  LocaUog  the 
Uprights  on  Base  Plata  of  Boring  Jigs. 

provided  with  a  tongue  or  lip  on  the  surface  which  is  clamped 
to  the  machine  table;  this  permits  the  operator  to  quickly  lo- 
cate the  jig  in  the  right  position.  As  an  alternative,  finished 
lugs  locating  against  a  parallel  or  square  may  be  provided. 
It  is  frequently  advantageous  to  have  small  sized  boring  Jigs 
provided  with  feet  so  that  they  can  be  used  on  a  regular  drill 
press  table  in  cases  where  holes  to  be  bored  out  are  to  be 
opened  up  with  a  drill  piercing  the  solid  metal.  It  is  both 
easier  and  cheaper  to  do  this  rough  drilling  in  a  drill  press. 

The  guide  bushings,  of  the  same  type  as  the  bushings  for 
drill  jigs,  are  made  either  of  cast  iron  or  steel  and  ground  to 
fit  the  boring-bar  which  is  also  ground.  The  bars  are  made 
of  machine  steel  and  should  be  made  as  heavy  as  possible,  in 
order  to  prevent  them  from  bending  or  springing  too  much 
should  there  be  a  heavier  cut  on  one  side  than  on  the  other. 
The  bushings  should  be  made  rather  long  to  insure  good 
bearing. 

The  most  common  type  of  boring  jig  for  small  and  medium 
size  work  is  shown  in  Fig.  109.  In  this  engraving,  A  repre- 
sents the  work  which  is  held  down  by  straps  or  clamps.     In 
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Pigs.  113  and  114.    Alternative  Methods  for  Fastening  Uprights  to  Jig  Base. 

many  instances  when  the  work  is  provided  with  bolt  and  screw 
holes  before  being  bored,  these  holes  are  used  for  clamping 
the  work  to  the  jig.  In  some  cases  it  is  important  that  the 
work  be  attached  to  the  jig  in  the  same  way  as  it  is  fastened 
fo  its  component  part  in  the  machine  for  which  it  is  made, 
and  also  that  it  be  located  in  a  similar  way.  If  the  work  is 
located  by  V-slides  when  in  use  on  the  machine,  it  is  prefer- 
able to  locate  it  by  V's  in  the  jig.  In  other  cases  the  locat- 
ing arrangement  for  the  work  in  the  machine  where  it  is 
to  be  used  may  be  a  tongue,  a  key,  a  dowel  pin,  a  finished 
pad,  etc.  The  same  arrangement  would  then  be  used  for  lo- 
cating it  in  the  jig.  In  Fig.  109  enough  clearance  is  left  at 
B,  at  both  ends,  to  allow  for  variations  in  the  casting  and  to 
provide  space  for  the  chips;  also,  if  the  hole  is  to  be  reamed 
out,  and  the  reamer  be  too  large  to  go  through  the  lining 
bushing,  then  the  space  left  provides  room  for  inserting  the 
reamer  and  mounting  it  on  the  bar.  In  nearly  all  cases  of 
boring,  a  facing  operation  of  the  bosses  in  the  work  has  also 
to  be  carried  out  and  provisions  must  be  made  in  the  jig  to 
permit  the  insertion  of  facing  tools. 

A  great  deal  of  metal  may  be  saved  in  designing  heavy 
jigs  by  removing  superfluous  metal  from  those  parts  where  it 
does  not  materially  add  to  the  strength  of  the  jig.  In  Fig.  109, 
for  instance,  the  jig  can  be  cored  out  in  the  bottom  and  in  the 
side  standards  as  indicated,  without  weakening  the  jig  to  any 
appreciable  extent.  The  rib  C  may  be  added  when  necessary, 
and  when  it  does  not  interfere  with  the  work  to  be  finished  in 
the  jig.  It  will  be  seen  that  extended  bosses  are  carried  out 
to  provide  long  bearings  for  the  bushings.  The  bosses  may 
be  made  tapering,  as  shown,  providing  practically  the  same 
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stiffness  ae  a  cylindrical  boss  containing  considerable  more 
metal.  They  must  be  given  a  rather  liberal  diameter,  as  they 
may  not  always  be  placed  exactly  correct  on  the  pattern,  and 
consequently  be  a  little  out  of  center  In  the  casting.  Finished 
bosses  should  be  located  at  suitable  places  to  facilitate  the 
laying  out  and  the  making  of  tlie  jig,  as  shown  at  D  in  Fig. 
109.  The  finished  faces  of  these  bosses  are  also  of  advantage 
when  locating  the  jig  against  a  parallel,  when  it  is  not  pro- 
vided with  a  tongue  for  locating  purposes. 

In  some  cases  bosses  are  placed  where  measurements  may 
be  taken  from  the  finished  face  to  certain  faces  of  the  work, 
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Fig.  115.    A  Case  \^rhere  the  Bushing  Hole  is  Bored  Previous  to 
locating  and  fastening  Bracket  on  Jig  Body. 

in  which  case  the  finished  bosses,  of  course,  must  stand  in  a 
certain  relation  to  the  locating  point;  such  bosses  are  indi- 
cated at  E,  from  which  measurements  B  can  be  taken  to  sur- 
faces 6  on  the  work.  The  three  lugs  H  are  provided  for 
clamping  purposes,  the  jig  being  clamped  in  three  places  only 
to  avoid  unnecessary  springing  action.  If  the  jig  is  in  con- 
stant use,  it  would  be  advisable  to  have  special  clamping 
arrangements  as  component  parts  of  the  jig  for  clamping  it 
to  the  table,  thereby  avoiding  loss  of  time  in  finding  suitable 
clamps. 

The  walls  or  standards  K  of  large  jigs  of  this  type  are  fre- 
quently  made   in   loose   pieces   and   secured   and   dowelled   in 
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Pig.  116.    Jig  adjustable  for  Different  Sizes  of  the  Same  Class  of  Work. 

place  as  shown  in  Fig.  110  to  114.  In  such  a  case  the  most 
important  thing  is  to  fasten  these  members  firmly  to  the  base, 
preventing  shifting  by  tongues,  keys,  or  dowels.  It  is  evi- 
dent that  when  the  standards  are  made  loose  as  in  Fig.  110,  it 
is  easier  to  finish  the  pad  A  of  the  face,  and  this  is  of  impor- 
tance, particularly  when  difficult  locating  arrangements  are 
planed  or  milled  in  the  face;  the  pattern-maker's  and  the 
molder's  work  is  also  simplified.  As  a  rule  the  standards  are 
screwed  to  the  face  permanently  and  then  the  bushing  holes 
are  bored.  In  some  cases,  however,  it  may  be  easier  to  first 
bore  the  hole  in  a  loose  part,  and  then  attach  it  to  the  main 
body.  Such  an  instance  is  shown  in  Fig.  115.  It  is  easier  to 
locate  the  bracket  with  the  bushing  B  by  working  from  the 
finished  hole  in  connection  with  other  important  holes  or 
locating  means,  than  it  would  be  to  first  screw  the  bracket 
in  place  and  then  expect  to  be  able  to  get  the  hole  to  be  bored, 
located  exactly  in  the  center  of  the  hub  of  the  bracket. 

When  boring  jigs  are  designed  for  machine  parts  of  a  simi- 
lar design  but  of  different  dimensions,  arrangements  are  often 


made  to  make  one  jig  take  various  sizes.  In  such  a  case 
one  or  both  standards  may  have  to  be  moved,  and  extra  pads 
are  provided  on  the  face  as  illustrated  in  Fig.  116.  This  shift- 
ing of  the  standards  will  take  care  of  different  lengths  of 
work.  Should  the  work  differ  in  height,  a  blocking  piece  B 
may  be  made  as  indicated  in  the  same  illustration.  Some- 
times special  loose  brackets  may  be  more  suitable  for  replac- 
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Fig.  117.     Borinff  Jig  with  Removable  Bearing  In  the  Center,  adapting  It 
to  Different  Sizes  of  Work  of  SimUar  Character. 

ing  the  regular  standards  for  shorter  work.  If  there  is  a  long 
distance  between  two  bearings  of  the  work,  a  third  standard 
may  be  placed  in  between  the  two  outside  ones,  if  the  design 
of  the  bored  work  permits,  as  shown  in  Fig.  117;  this  may 
then  be  used  for  shorter  work  together  with  one  of  the  end 
standards.  In  Fig.  118  is  shown  another  adjustable  boring 
jig.  Here  the  jig  consists  of  two  parts  A  mounted  on  a 
common  base  plate  or  large  table  provided  with  T-slots.  The 
work  B  is  located  between  the  standards.  A  number  of  differ- 
ent standards  suitable  for  different  pieces  of  work  may  be 
used  on  the  same  base  plate.  The  jigs  or  standards  are  held 
down  on  the  base  plate  by  screws  or  dowels,  and  generally 
located  by  a  tongue  entering  the  upper  part  of  the  T-slots. 

In  the  examples  thus  far  given  the  work  has  been  located  on 
the  jig,  but  it  is  apparent  that  boring  jigs  are  frequently 
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Fig.  118.    Universal  Base  Plate  for  Standards  of  Various  Descriptions 
for  Different  Classes  of  "Work. 

made  which  are  located  and  supported  on  the  work.  Fig.  119 
shows  such  a  jig.  The  work  A,  which  in  this  case  represents 
some  kind  of  a  machine  bed,  has  two  holes  bored  through 
the  walls  B  and  C.  This  jig  may  guide  the  bar  properly  if 
there  be  but  one  guide  bushing  at  E,  but  it  is  better  if  it  can 
be  arranged  to  carry  down  the  jig  member  D  as  indicated  to 
give  support  for  the  bar  near  the  w-all  B.  It  may  sometimes 
be  more  convenient  to  have  two  separate  jigs  located  from 
the  same  surfaces  on  the  top  or  sides.  In  other  cases  it  may 
be  better  to  have  the  members  D  and  E  screwed  in  place 
instead  of  being  solid  w-ith  E,  and  in  some  cases  adjustable. 
Of  course,  these  variations  in  design  depend  on  the  conditions 
involved,  but  the  principles  remain  the  same.  The  jig  or  jigs 
are  held  to  the  machine  on  which  they  are  used  by  clamping 
arrangements  of  suitable  type. 
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Fig.  119.    A  Case  where  the  Jig  is  located  on  and  supported  by  the  Work. 

The  type  of  boring  jigs  described  above  supports  the  bar 
in  two  or  more  places,  and  the  cutting  tools  are  placed  at  cer- 
tain predetermined  distances  from  the  ends  of  the  bars,  de- 
pending on  the  shape  and  size  of  the  work.  Sometimes  it 
may  prove  necessary,  however,  to  have  a  cutting  tool  inserted 
just  at  the  end  of  the  bar.  Sometimes  a  boring  jig  may  con- 
sist of  simply  one  bracket  as  shown  in  Fig.  120.  A  very  long 
bearing  A  is  then  provided  so  as  to  guide  the  bar  true.  The 
arrangement  shown  in  Fig.  121  is  sometimes  used  to  insure 
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a  long  bearing  for  the  bar.  A  spociul  bracket  A  Is  mounted 
on  tlie  jig  and  bored  out  at  the  same  time  as  the  jig  proper  Is 
mathined.  This  provides,  in  effect,  two  bearings.  In  these 
cases  bars  with  a  cutting  tool  at  the  end  are  used.  The  rea- 
sons for  using  the  kind  of  boring  jig  illustrated  In  Figs.  120 
and  121  are  several;  in  Fig.  120,  for  Instance,  there  Is  a  wall 
B  Immediately  back  of  the  wall  C  In  which  the  hole  is  to  be 
bored.  Other  obstacles  may  be  in  the  way  to  prevent  placing  a 
bearing  on  each  side  of  the  hole  to  be  finished.  Instead  of 
having  a  space  D  between  the  jig  and  the  work  as  shown  in 
Fig.  121,  the  jig  can  many  times  be  brought  up  close  to  the 
work  and  clamped  to  it  from  the  bushing  side.  A  combina- 
tion between  this  latter  type  of  jig  with  but  one  bearing  for 
the  bar,  and  the  type  previously  described  with  two  bearings, 
is  shown  In  Fig.  122. 

Each  of  the  different  holes  In  boring  jigs  has,  of  course. 
Its  own  outfit  of  boring-bars,  reamers,  and  facing  tools.  In 
making   the   jig    it    must    be   considered    whether    it   will    be 
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Plga.  120  and  121.    Examples  of  Guldlne  Arrang^ements  where  no  Support 
la  obtainable  on  One  Side  of  Hole  to  be  bored. 

used  continuously  and  what  degree  of  accuracy  will  be  re- 
quired. "When  extreme  accuracy  is  required  there  should  be 
a  bar  provided  with  cutting  tools  for  each  operation  to  be 
performed.  It  is  cheaper,  of  course,  to  use  the  same  bar  as 
far  as  possible  for  different  operations  and,  ordinarily,  satis- 
factory results  are  obtained  in  this  way.  It  is  desirable  to 
have  bushings  fitting  each  bar,  but  often  this  expense  can  be 
reduced  by  using  the  same  bushing  for  bars  having  the  same 
diameter. 

It  sometimes  happens  that  one  or  more  holes  form  an  angle 
with  the  axis  of  other  holes  in  the  work  to  be  bored.     In  the 


_L 


J/ac/i/iif  ry,.Y.  1'. 
Piff.  122.    Borlner  Jiff  in  'which  One  Bar  has  Single  and  One  Double  Bearing. 

jig  shown  in  Fig.  123  the  bushings  A  guide  one  bar  for  bor- 
ing one  hole  and  the  bushings  B  the  bar  for  boring  another 
hole,  the  axis  of  which  is  at  an  angle  with  the  axis  of  the 
first  hole  in  the  horizontal  plane.  TTien  an  angle  plate  C 
can  be  made  in  such  a  manner  that  if  the  jig  is  placed  with 
the  tapered  side  of  plate  C  against  a  parallel,  the  hole  B  will 
be  parallel  with  the  spindle.  This  arrangement  may  not  be 
necessary  when  universal  joints  are  used  between  the  spindle 
and  the  bar.  If  a  hole  is  out  of  line  in  the  vertical  plane,  a 
similar  arrangement  as  that  used  for  drill  jigs,  and  pre- 
viously described  in  this  series,  can  be  used. 


Mui-tiinery.^'.Y. 
Fig.  123.    Boring  Jig  for  Boring  Holes  placed  at  an  Angle  to  each  other. 

As  a  rule  but  one  hole  is  bored  out  at  a  time  owing  to  the 
fact  that  machines  for  boring  generally  have  but  one  spindle. 
Several  holes,  however,  could  be  bored  out  in  a  large  size 
multiple  spindle  drill,  in  -which  case  the  jigs  naturally  ought 
to  be  designed  somewhat  stronger.  Another  method  of  design- 
ing jigs  for  boring  two  or  more  holes  at  the  same  time  is 
Illustrated  in  Fig.  124,  the  outlines  only  being  shown  in  this 


Illustration.  A  Is  the  gear  box  containing  the  main  driving 
gear  which  is  mounted  on  a  shaft  U  which  in  turn  Is  driven 
by  the  spindle  of  the  machine.  The  gear  on  shaft  B  drives  the 
gears  and  shafts  connected  with  the  boring-bars  passing 
through  the  bushings  C,  D,  E,  F,  O,  and  H.  The  gears  are 
proportioned  according  to  the  speed  required  for  each  bar, 
which  In  turn  Is  determined  hy  sizes  of  the  holes.    The  hous- 
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Fig.  124.    Principle  of  Multiple  Bar  Boring  Jig. 

ing  or  gear  box  A  slides  on  a  dove-tall  slide  K.  A  particu- 
larly good  fit  is  provided,  and  the  gear  box  can  be  fed  along 
in  relation  to  the  work  either  by  table  or  spindle  feed.  If 
boring  operations  are  to  be  performed  in  two  directions,  a  jig 
on  the  lines  indicated  in  Fig.  125  is  designed.  This  jig  may 
be  mounted  on  a  special  revolving  table  permitting  the  work 
and  the  jig  to  be  turned  and  Indexed  so  as  to  save  resetting 
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Fig.  125.    Jig  for  Boring  Holes  through  Work  both  from  Sides  and  Ends. 

and  readjusting  the  work  and  jig  when  once  placed  in  position 
on  the  machine. 

The  outline  given  above  of  boring  jigs  illustrates  only  the 
fundamental  principles  involved,  it  being  considered  more 
important  to  state  the  fundamental  principles  in  this  connec- 
tion than  to  describe  complicated  designs  of  tools  in  which 
the  application  of  such  principles  may  be  more  or  less  ol)- 
scure  or  hidden. 

«     «     * 

Messrs.  Alfred  Herbert,  Ltd.,  of  Coventry,  England,  give 
the  following  figures  for  general  cutting  speeds,  to  be  used 
on  milling  machines:  for  taking  roughing  cuts  on  cast  iron 
with  ordinary  carbon  steel  cutters,  40  feet  per  minute;  for 
machine  steel,  60  feet  per  minute;  for  tool  steel,  24  feet  per 
minute;  and  for  brass,  75  feet  per  minute.  Finishing  cuts 
may  be  taken  at  speeds  of  from  50  to  55  feet  for  cast  iron, 
75  to  80  feet  for  machine  steel,  30  to  35  feet  for  tool  steel, 
and  95  to  100  feet  for  brass.  These  figures,  however,  should 
not  be  taken  as  representing  the  maximum  rates  of  cutting 
speed  which  can  be  successfully  used  even  with  ordinary  cut- 
ters, and  wuth  high-speed  steel  cutters  it  is  possible  to  increase 
the  cutting  speed  in  some  cases  three  times  that  used  when 
working  with  carbon  steel  cutters. 

«     *     * 

A  mix-up  appeared  in  the  note  in  the  November  issue  on 
the  use  of  gas  engine  exhaust  for  heating.  The  values  should 
have  been  11  to  15  pounds  of  steam  evaporated  per  horse- 
power hour,  from  and  at  212  degrees  F.,  and  60  to  82  pounds 
of  water  raised  from  32  degrees  F.  to  the  boiling  point,  in- 
stead of  the  figures  given.  They  are  approximately  ten  times 
too  small  in  one  case  and  ten  times  too  great  in  the  other. 
Obviously  the  thermal  efficiency  of  the  gas  engine  is  figured 
low  in  order  to  obtain  the  evaporative  and  heating  results 
indicated   above. 
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GERMAN  DESIGNS  OF  INTERNAL  GRINDING 
MACHINES.* 

OSKAR  KYLIN.t 

The  possibility  of  obtaining  accuracy  and  bigh  Hnish  on 
machine  parts  by  means  of  grinding  has  been  tlie  funda- 
mental cause  of  tlie  rapid  development  of  grinding  machines 
in  recent  years.  Of  late,  grinding  machines  liave  also  been 
designed  which  have  been  intended  particularly  for  removing 
the  greatest  quantity  of  metal  in  the  shortest  time,  the  ques- 
tion of  accuracy  here  being  secondary.  These  latter  designs, 
however,  are  exceptions.  The  many  special  operations  to 
which  grinding  adapts  itself  has  also  caused  the  design  of  a 
great  number  of  grinding  machines  intended  for  special  pur- 
poses. A  number  of  these  latter  machines  have  been  brought 
out   by   the  firm  of   Mayer  &  Schmidt,  Offenbach,  a.M.,  Ger- 
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Fig.  1.     Rear  View  of  Small  Size  Internal  Grindirg  Machine,  showing 
Dust  Exhaustingr  Arrangement. 


machine  tools  and  all  machining  is  done  there.  The  shop  Is 
lighted  in  an  excellent  manner,  due  In  a  large  measure  to 
the  saw-tooth  roof  construction,  and  In  general  is  typical  of 
a  modern  German  machine  shop. 

One  of  the  most  interesting  of  the  products  of  the  firm  is 
the  type  of  internal  grinding  machine,  of  which  various  sizes 
are  shown  in  Figs.  1,  2.  and  3.  It  is  more  than  likely  that 
the  automobile  industry  is  largely  responsible  for  the  develop- 
ment of  this  machine,  as  in  this  industry  the  demand  for  a 
simple  and  accurate  means  of  finishing  the  cylinders  is  im- 
perative. The  writer  has  seen  this  machine  employed  in 
most  of  the  leading  Italian  automobile  factories.  Larger 
sizes  of  this  type  of  machine  are  also  built  for  finishing  the 
cylinders  for  steam  and  gas  engines.  The  first  impression 
on  examining  the  illustrations  of  this  machine,  is  that  of 
great  rigidity  throughout  the  design.    The  grinding  nead  Is 


Pig.  3.    Internal  Grinding  Machine  with  Planetary  Motion  Locked, 
used  for  Surface  Grinding. 

many,  and  a  few  of  these  are  illustrated  below.  This  firm  is 
specializing  along  the  lines  of  grinding  machines,  and  besides 
the  building  of  these,  there  is  a  large  department  devoted 
to  the  mailing  of  emery  and  carborundum  wheels,  emery 
cloth,  and  kindred  products. 

The  firm's  machine  shop  is  divided  up  into  two  separate 
departments,  one  of  which  is  exclusively  working  on  special 
grinding  machines,  while  in  the  other  only  universal  grind- 
ers are  made.  The  middle  bay  of  the  latter  department, 
showing  the  space  devoted  to  the  assembling,  is  shown  in 
Fig.    5.     The   side    bays   in   this   building   are   occupied    by 


Fig.  2.     Front  View  of  another  Type  of  Internal  Grinding  Machine. 


•  See  also  the  following  articles  on  Internal  cylinder  grinders, 
previously  puljlislied  in  Machi.nf.by  :  Internal  Grinding  Machines, 
Febroarv,  1903,  engineering  edition ;  Automatic  Cylinder  Grinder, 
January,  1908. 

t  Address  :    Asklanda,  Sweden. 


Fig.  4.    Grinding  Linlcs  for  the  Reversing  Mechanism  or 


mounted  on  a  slide  provided  with  longitudinal  feed  motion. 
The  slide  on  which  it  is  mounted  rests  directly  on  the  bed, 
the  sliding  surfaces  being,  according  to  the  common  German 
practice,  made  flat  instead  of  V-shaped,  as  is  more  common 
in  America.  The  grinding  head  is  fed  forth  and  back  auto- 
matically by  means  of  a  pulley  which,  in  turn,  drives  a  screw 
in  the  center  between  the  two  sliding  surfaces  or  ways.  An 
automatic  reversing  mechanism  is  provided,  as  shown  in 
Fig.  2,  where  the  reversing  rod  is  plainly  indicated  on  the 
side  of  the  machine;  faster  or  slower  feeds  are  provided  for 
by  the  cone  pulley. 

The  most  interesting  feature  of  the  machine  is  the  eccen- 
tric or  planetary  motion  of  the  grinding  spindle  and  wheel. 
The  spindle,  in  addition  to  its  rotary  motion,  has  also  a 
motion   around  the  axis  of  the  grinding  head,   the  grinding 
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spindle  being  eccentric  In  relation  to  this  axis.  In  other 
words,  the  center  line  of  the  wheel  spindle  moves  in  a  circle 
about  the  center  of  the  head  itself,  at  the  same  time  as  the 
spindle  rotates  about  Its  own  axis.  This  motion  aroinul  the 
axis  of  the  head  is,  of  course,  very  much  slower  and  entirely 
Independent  of  the  rotation  of  the  spindle  around  its  own 
center.  The  radius  of  the  eccentric  motion  can  be  adjusted 
by  hand  or  automatically,  as  required.  In  connection  with 
the  mechanism  for  adjusting  the  eccentricity  of  the  spindle, 
a  device  is  provided  having  a  scale  by  means  of  which  the 
machine  can  be  set  to  grind  a  certain  predetermined  diameter 
of  cylinder.  When  the  diameter  of  the  cylinder,  airording 
to  this  setting,  is  reached,  the  feed  will  stop  automatically, 
the  grinding  spindle  will  recede  from  the  work,  and  a  bell 
will  ring  in  order  to  attract  the  attention  of  the  operator. 


Fig.  5.     Interior  of  One  of  the  Shops  of  Maytr  A;  SchnUdt.  OM._'ijljach, 
a.M.,  Germany. 

As  is  shown  in  Fig.  1,  the  grinding  spindle  is  driven 
through  a  movable  counter-shaft,  which  follows  the  eccentric 
motion  of  the  spindle.  The  cylinder  or  work  to  be  ground 
internally  remains  stationary  during  the  grinding  operation. 
As  plainly  indicated  in  the  illustrations,  the  work  is  mounted 
on  a  slide  having  a  transverse  as  well  as  a  longitudinal  ad- 
justment, this  being  provided  in  order  to  facilitate  the  exact 
setting  of  the  work.  In  Fig.  3  this  type  of  machine  is  shown 
arranged  for  surface  grinding  of  small  pieces,  the  planetary 
action  of  the  wheel  spindle  then  being  locked  and  out  of 
operation. 

A  well  devised  arrangement  for  removing  the  dust  and 
grindings,  from  the  cylinder  is  shown  in  Fig.  1.  The  appa- 
ratus consists  of  a  rotary  fan  which  exhausts  the  dust 
through  a  flexible  pipe  from  the  cylinder,  and  delivers  it 
into  a  box  where  the  dust  is  collected.  This  feature  is  of 
great  importance,  on  account  of  the  means  it  affords  for 
preserving  the  general  purity  of  the  atmosphere  throughout 
the  shop,  and,  as  a  consequence,  the  health  of  the  operators. 

A  machine  designed  for  the  grinding  of  the  links  for  the 
reversing  gear  of  locomotives,  is  illustrated  in  Pig.  4.  Of 
course,  it  can  also  be  employed  on  a  great  variety  of  worli 
of  similar  character.  The  general  design  of  the  machine  is 
somewhat  similar  to  the  type  of  internal  grinding  machine 
already  described.  The  work  holder  is  adjustable  trans- 
versely and  horizontally,  the  same  as  in  the  internal  grinding 
machine,  and  the  work  is  clamped  by  means  of  two  vises 
with  parallel  jaws.  A  swinging  motion  is  imparted  to  the 
work  holder,  the  radius  to  which  the  link   is  ground  being 

adjustable  at  will. 

*     *     * 

The  centrifugal  pumps  installed  in  the  39th  Street  pumping 
station,  Chicago,  have  handled  a  volume  of  water  in  one  day 
that  a  few  years  ago  would  have  seemed  quite  impossible  for 
any  practical  outfit  of  pumping  machinery  to  cope  with.  This 
station  pumped  2,000,000,000  gallons  of  water  and  sew^age  in 
twenty-four  hours,  a  quantity  sufficient  to  flood  a  square  mile 
to  a  depth  of  nine  feet!  The  total  capacity  of  the  pumping 
stations  in  Chicago  handling  sewage  and  sewage  water  is 
about  3,000,000,000  gallons  daily. 


THE  ADVENTURES  OF  A  WATER-COOLED 
BORING  MILL. 

"Say  Mr.  Brown,"  said  Foreman  HIgglnbotham  to  the  super- 
intendent, "wouldn't  It  be  a  good  Idea  to  put  a  reservoir, 
pump  and  some  piping  onto  that  boring  mill  over  there  that 
we  keep  busy  on  cast  steel  gear  blanks?  Water  cooling  works 
well  in  cutting  steel  in  the  lathe,  and  It  seems  as  though  It 
ought  to  help  us  to  get  more  work  out  of  the  boring  mill." 

"Good  Ideal"  said  the  superintendent.  "Funny  we  never 
thought  of  It  before.  Don't  know  as  1  ever  saw  a  boring 
mill  rigged  up  for  water  cooling.    Go  ahead  and  try  It." 

So  Foreman  HIgglnbotham  cut  out  a  strip  of  sheet  Iron  of 
the  proper  length,  which  he  screwed  into  place  around  the 
table  with  a  packing  strip  under  it  to  keep  it  from  leaking; 
then  he  brazed  the  ends  together  to  make  a  tight  joint.  He 
thus  had  a  rim  on  the  table  that  would  keep  the  water  from 
running  off  the  edge  instead  of  down  through  the  hole  In  the 
center.  The  next  thing  he  did  was  to  make  a  pan,  which  he 
placed  in  the  base  of  the  machine  under  the  spindle,  where 
it  would  catch  the  chips  and  water  as  they  ran  down  through 
the  central  hole.  Then  he  attached  a  B.  &  S.  pump  to  the 
side  of  the  frame,  and  connected  up  the  proper  piping  and 
valves,  and  a  flexible  tubing  connection  leading  to  the  point 
of  the  tool.  After  belting  the  pump  to  the  counter-shaft, 
everything  was  ready  for  a  trial  trip. 

Brown  and  HIgglnbotham  were  both  present  at  the  open- 
ing ceremonies.  The  operator  was  told  to  use  the  regular 
feed,  but  to  speed  the  table  up  a  couple  of  notches  higher. 
The  machine  was  started,  the  stream  turned  onto  the  point 
of  the  tool,  and  the  feed  thrown  in.  Brown,  Higginbotham 
and  the  operator  leaned  over  the  table  to  watch  results.  The 
results  came.  The  table  was  revolving  rapidly,  and  as  soon 
as  the  water  struck  it,  it  hurried  for  the  outside  diameter 
at  top  speed,  where  it  banked  up  against  the  retaining  rim. 
As  it  accumulated  there,  standing  at  an  angle  of  45  degrees 
or  so,  in  less  than  no  time  it  had  reached  the  upper  edge  of 
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Fig.  1.    The  Boring  MIU  plays  a  Practical  Joke. 

the  rim  and  was  running  over  in  a  wet,  swirling  sheet  which 
struck  the  three  spectators  amidships,  marking  a  distinct 
water  line  on  their  outer  garments.  Of  course  I  What  else 
could  be  expected?  They  compromised  on  letting  the  water 
drizzle  onto  the  tool  at  such  a  rate  that  it  would  bank  up  al- 
most to  the  top  of  the  rim  at  the  completion  of  each  oper- 
ation, when  the  stopping  of  the  table  let  it  run  back  through 
the  center  hole  into  the  pan  prepared  to  receive  it. 

Shortly  after  this  compromise,  an  editor  (who,  unlike  friends 
Brown  and  Higginbotham,  shall  be  nameless)  appeared  on  the 
scene.  The  editor  was  a  man  of  ideas.  He  had  just  stepped  off 
a  train  on  a  trunk  line  railroad,  where  the  stops  were  too  far 
apart  and  the  schedule  too  fast  to  permit  the  locomotive 
to  line  up  opposite  the  water  tank  for  a  drink  every  time 
it  needed  one.     Instead,  the  fireman  dropped  his  scoop  into  a 
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trough  between  the  tracks  and  tilled  the  tender  on  the  run. 
With  this  Idea  In  his  mind,  tlie  brilliant  editor  suggested  the 
plan  of  making  a  scoop  for  the  boring  mill,  dipping  it  into 
the  banked  up  water  inside  the  table  rim,  then  draining  it, 
through  a  rubber  tube,  into  the  reservoir.  No  sooner  said 
than  done.  The  scoop  was  made  and  at  the  proper  angle  set. 
The  editor,  Higginbotham,  Brown,  and  the  operator  gathered 
around  the  machine  for  a  second  trial.  The  water  accumu- 
lated as  before,  but  the  scoop  picked  it  up  and  delivered  it 
to  tlie  reservoir  in  a  very  satisfactory  and  fascinating  way. 
As  the  operation  proceeded,  however,  the  chips  also  began  to 
aoiuniulate  close  to  the  rim,  and  before  long  these  had  banked 
high  enough  to  strike  the  scoop.  Zip!  Its  front  lip  was  bent 
backwards.  Zip!  It  struck  the  chuck  jaw  and  was  sent  out 
through  the  window,  and  the  fountain  display  which  had  been 
a  feature  of  the  first  performance,  was  again  repeated.  Hav- 
ing important  business  on  hand,  the  editor  was  forced  at  this 
stage  of  the  proceedings  to  catch  a  train  for  a  distant  city, 
so  his  clients  were  deprived  of  his  valuable  advice  at  this 
juncture. 


16  GAGE  STATIONARY 
HOOD,  SURROUNDING 
TABLE 


CAST  IRON  PAN,  UNDER 
ENTIRE  MILL 


.Viulu:i.i:j,.\.y. 
Pig.  2.    The  Guard  which  did  the  Work. 

A  few  days  ago  the  editor  got  a  letter  relating  to  the  do- 
ings of  the  only  man  concerned  who  had  as  yet  offered  no 
suggestions.  It  was  now  the  operator's  turn.  This  gentle- 
man, after  profound  thought,  had  removed  the  rim  from  the 
table  and  replaced  it  with  a  stationary  guard  (as  shown  in 
Fig.  2),  which  entirely  surrounded  the  table,  and  served 
simply  as  a  splasher  to  stop  the  course  of  the  water,  as  it  was 
thrown  off  by  the  revolving  table.  After  striking  this  guard, 
the  water  dropped  down  into  the  pan  in  w-hich  the  boring 
mill  was  set;  from  here  it  was  drawn  by  the  pump  and  forced 
back  onto  the  tool  again,  none  of  it  flying  beyond  the  con- 
fines of  the  machine,  even  when  the  tool  was  flooded. 

By  the  way,  why  should  not  the  tool  be  flooded  when  cut- 
ting steel  in  the  boring  mill  as  well  as  in  the  lathe,  and  is 
there  any  simpler  or  more  effective  way  of  controlling  the 
water  than  the  scheme  last  described? 

*  *  • 
The  German  government  is  employing  very  commendable 
methods  for  increasing  its  foreign  trade  and  for  gaining 
knowledge  of  foreign  trade  conditions.  Instead  of  making 
its  consular  service  largely  a  department  through  which  pay- 
ment is  made  for  loyal  service  during  political  campaigns, 
the  German  government  endeavors  to  place  only  men  known 
as  commercial  and  technical  experts  at  important  German 
consular  posts.  The  work  of  these  officials  has  been  of  great 
benefit  to  German  industries.  The  important  work  done  by 
special  agents  sent  out  by  our  government  could  in  a  large 
measure  be  done  by  the  consuls  if  men  of  commercial  and 
technical  ability  and  insight  were  appointed  to  these  offices. 
In  this  respect  it  would  be  beneficial  to  our  industries  if  our 
administration   followed   the   example   of   Germany. 


DON'TS  FOR  INVENTORS. 

H.  s  BuaEv. 

Don't  wait  for  inspirations.  The  faculties  for  inventing 
must  be  trained  by  careful  study  and  diligent  research. 

Don't  allow  dlinculties  to  discourage  you.  Persistent  effort 
seldom  fails  to  overcome  them. 

Don't  overlook  the  little  things,  but  practice  the  "art  of 
taking  pains." 

Don't  be  satisfied  with  your  invention  until  you  have  learned 
every  thing  possible  relating  to  previous  efforts  and  achieve- 
ments in  that  particular  line. 

Don't  submit  your  invention  for  a  patent  until  you  have 
made  all  possible  improvements.  If  this  requires  much  time 
get  a  caveat. 

Don't  send  sketches  or  drawings  to  the  patent  attorneys 
without  your  signature  and  date  on  every  sheet.  Have  a  wit- 
ness to  sign  them  also.  The  attorneys  file  these  sketches, 
which  can  be  used  to  advantage  in  proving  priority  of  in- 
vention. 

Don't  talk  about  your  invention  to  every  one  you  meet,  but 
without  going  into  details,  get  the  opinion  of  one  or  more 
trusted  friends. 

Don't  demonstrate  your  invention  in  public  until  you  have 
applied  for  a  patent,  or  better,  have  been  granted  one. 

Don't  exhibit  any  but  a  neat  working  model  of  your  in- 
vention in  public,  and  make  sure  it  will  work  perfectly. 

Don't  exaggerate  the  advantages  of  your  invention;  hold 
your  enthusiasm  in  check,  while  explaining  its  merits  to 
anyone. 

Don't  show  disappointment  if  your  inventfon  is  not  imme- 
diately appreciated;  persistent  and  untiring  effort  on  your 
pflrt  will  bring  reward  if  the  invention  has  real  merit. 

Don't  make  any  agreement  or  assignment  without  consult- 
ing a  reliable  lawyer.  It  pays  to  have  them  written  in  a  legal 
manner. 

Don't  employ  any  but  the  best  patent  attorney  to  write 
up  the  specifications  and  claims  of  your  patent,  otherwise  it 
may  prove  to  be  worthless. 

Don't  employ  any  patent  attorney  not  registered  by  the 
Patent  Office. 

Don't  fail  fo  get  a  Canadian  patent  if  your  invention  is 
patented  in  the  United  States. 

Don't  wait  too  long  before  applying  for  foreign  patents. 
Get  as  many  as  can  be  profitably  worked  with  your  particu- 
lar invention.  Patents  in  Great  Britain,  Germany,  and  France 
are  specially  desirable. 

Don't  assign  even  a  small  part  interest  in  your  invention; 
if  necessary,  assign  a  certain  portion  of  the  net  profits  derived 
therefrom.  The  holder  of  an  undivided  interest  in  your 
patent  can.  if  he  choose,  use  the  same  to  your  disadvantage. 
Don't  forget  that  many  inventors  have  practically  lost  their 
patents  by  assigning  undivided  part  interests,  or  by  signing 
agreements  that  they  did  not  fully  comprehend.  Don't  be 
hasty  in  such  matters,  but  go  over  every  point  carefully,  and 
consult  a  trusted  lawyer  before  signing  or  taking  any  action 
whatever. 

Don't  overestimate  the  value  of  your  patent  or  invention. 
Remember  that  the  value  of  an  invention  cannot  be  foretold 
and  that  much  depends  on  the  way  it  is  managed  in  placing 
it  upon  the  market. 

Don't,  when  offered  a  cash  price,  refuse  to  take  it,  if  the 
sum  be  sufficient  to  cover  your  expenses  and  leave  a  reason- 
able reward  for  your  efforts.  The  purchaser  relieves  you  of 
all  further  responsibility  and  is  taking  chances  on  making  it 
a  commercial  success. 

Don't  overlook  the  fact  that  shop-rights  and  territorial 
rights  are  sometimes  more  profitable  than  selling  the  patent 
outright. 

Don't  try  to  promote  a  company  of  your  own  to  market  your 
invention  unless  you  are  experienced  in  such  proceedings,  and 
have  assurance  and  plenty  of  capital  to  carry  on  the  business. 
Don't  assign  your  patent  rights  to  an  incorporated  company 
without  having  positive  knowledge  of  its  financial  standing, 
and  the  ability  of  its  management.  Otherwise,  should  the 
company  fail,  or  go  into  the  hands  of  receivers,  the  patent 
rights  will  be  sold  to  the  highest  bidder. 
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ITEMS  OP  MECHANICAL  INTEREST. 


ICE  TUMBLERS. 

Drinking  tumblers  made  entirely  of  Ice  are  a  novelty  which 
has  recently  been  introduced  in  Europe  by  tlie  Nedorlandsche 
Ysbeker  Maatschappy  (Proc6d6  Huizer),  Hague,  Netliorlands. 
One  of  these  tumblers  inserted  in  a  paper  shell  for  convenience 
in  handling,  is  shown  In  Fig.  1,  while 
Figs.  2  and  3  illustrate  the  mold  in  which 
it  is  formed  and  frozen.  If  desired,  the 
tumbler  can  be  made  with  varying  de- 
grees of  transparency,  or  even  colored  by 
the  addition  of  some  harmless  coloring 
matter,  and.  as  it  is  only  used  once,  it  la 
ideal  from  the  hygienic  point  of  view. 

Fig.  3  shows  a  sectional  view  of  the 
mold  in  which  the  tumbler  is  frozen.  A 
measured  quantity  of  water  Is  first  poured 
in  the  mold  o,  and  then  the  core  c  is  in- 
serted, which  forces  the  water  upwards 
in  the  space  between  the  two.  The  mold 
is  then  placed  in  the  brine  m  through  an 
aperture  In  cover  plate  I.  The  freezing  soon  begins,  because 
■of  the  thin  layer  of  water  exposed,  and  the  tumbler  is  ready 
for  use  in  from  6  to  15  minutes,  with  brine  temperatures  of 


Fig.  1.    Ice  Tumbler. 


Fig  2.    Mold  In  which  the  Tumbler  is  Frozen. 

14  and  — 4  degrees  F.,  respectively.  In  order  to  facilitate  the 
Temoval  of  the  frozen  tumbler,  the  mold  is  made  of  a  material 
expanding  more  rapidly  than  ice,  and  the  core  of  a  material 
■expanding  slower  than  ice.  By 
sinking  the  apparatus  into  a  special 
heater  giving  off  just  enough  heat 
to  expand  the  mold  without  injur- 
ing the  tumbler,  the  latter  is  with- 
drawn from  the  mold,  but  still 
clings  to  the  porcelain  core,  prin- 
cipally by  the  raised  ring  of  ice 
bearing  against  it  at  the  bottom; 
this  pressure  is  due  to  the  different 
coefficients  of  expansion  of  the  ice 
and  the  porcelain,  the  latter  being 
•smaller.  By  pushing  the  piston  d, 
which  is  connected  with  the  handle 
H  by  the  rod  /,  downward,  the  tum- 
bler is  removed  from  the  core  and 
<;aught    in    the    paper    shell    which 

prevents    it    from    coming    into    di-  ii/„.-ft,„e,„..v,y. 

rect   contact   with   the   hand.     The        p,g,  3.   sectional  view  of 
tumbler  is  then  ready  for  use.  """  '**°'''- 

It  is  estimated  that  about  one  hundred  of  these  ice  tumblers 
can  be  made  in  one  hour,  with  the  expenditure  in  energy  of 
•one  horse-power,  and  at  a  cost  per  tumbler,  encased  in  a  paper 
shell,  of  one-half  a  cent  each.  A  small  refrigerating  machine 
■will  produce  these  tumblers  in  considerable  quantities,  and 
after  being  made  they  can  be  stored,  until  ready  for  use,  in 
refrigerators. 
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PRESSURE  INDICATOR  FOR  INTERNAL  COMBUSTION 
ENGINES. 

It  is  a  rather  difficult  matter  to  take  satlBfactory  Indicator 
diagrams  for  high  speed  Internal  combustion  engines,  and 
It  is  particularly  dlfllcult  to  determine  from  the  diagrams 
exactly  the  amount  of  compression  and  the  maximum  pressure 
developed,  as  well  as  the  degree  of  vacuum  during  the  suction 
stroke.  These  quantities,  however,  can  be  ascertained  by  a 
simple  pressure  Indicator,  which  has  been  Introduced  by 
Messrs.  Negrettl  &  Zambra,  28  Holborn  Viaduct,  E.  C,  London, 
and  described  in  the  October  30,  1908,  Issue  of  Engineering. 
This  instrument  Is  of  French  origin,  and  has  been  named  the 
"aerometer."  It  consists  essentially  of  a  light  non-return 
valve,  Interpolated  In  a  pipe  connecting  the  cylinder  with  an 
ordinary  pressure  gage,  this  vdlve  with  its  connections  being 
shown  in  the  accompanying  line 
engraving.  Gases  from  the  cylin- 
der can  flow  through  this  valve 
into  the  gage,  but  cannot  return, 
so  that  when  the  gage  is  put  into 
communication  with  the  engine 
cylinder  the  pointer  of  the  gage 
will  almost  Instantly  indicate  the 
maximum  pressure  in  the  cylinder 
and  continue  to  do  so  even  if  the 
latter  be  followed  by  more  or  less 
throttling  of  the  gas  supply.  If 
more  gas  is  admitted,  a  higher 
maximum  pressure  will  be  re- 
corded. If,  on  the  other  hand,  the 
gas  supply  Is  throttled,  thus  re- 
ducing the  maximum  pressure,  the 
continual  loss  of  heat  through  radi- 
ation from  the  gage  and  connect- 
ing pipe,  soon  causes  the  pressure 
indicated  by  the  gage  to  fall  to 
that  developed  in  the  cylinder. 
This  fall  of  pressure  in  the  gage 
to  correspond  to  the  pressure  in 
the  cylinder  is  hastened  by  the 
fact  that  the  joints  above  the  non- 
return valve  are  not  made  absolutely  gas-tight.  To  ob- 
tain the  compression  pressure,  a  few  successively  missed 
ignitions  are  arranged  for.  The  pressure  already  indicated 
in  the  gage  is  then  released  by  a  valve,  and  when  it  is  agam 
closed  the  gage  will  indicate  the  degree  of  compression.  In 
the  accompanying  engraving  the  non-return  valve  itself  is 
shown  at  A,  and  consists  simply  of  a  disk  of  a  platinum  alloy, 
access  to  which  can  be  gained  by  unscrewing  the  cap  above  it. 
The  lower  part  of  the  instrument  which  screws  into  the  cylin- 
der is  made  from  chrome  steel,  so  as  to  better  resist  the  action 
of  the  hot  gases  from  the  cylinder.  It  is  stated  that  the  device 
in  question  is  used  considerably  in  France. 

*     *     * 

A  few  years  ago  (November,  1905)  a  note  appeared  in  these 
columns  relative  to  the  limitation  of  the  speed  of  the  sewing 
machine  because  of  the  heating  of  the  needle  due  to  friction 
in  the  cloth.  With  ordinary  thin  fabrics  the  limit  is  about 
3,000  to  3,500  stitches  per  minute,  but  if  two  or  three  double 
folds  of  the  same  material  are  sewed,  the  working  speed  must 
be  reduced  to  say  2,500  stitches  per  minute,  as  otherwise  an 
ordinary  sewing  machine  needle  will  become  so  hot  that  it 
will  turn  blue  and  lose  its  temper.  Curiously,  it  has  been 
found  that  nickel  plating  sewing  machine  needles  materially 
increases  their  working  speed.  The  latest  improvement  is  a 
peculiar  alloy  substantially  the  same  as  high-speed  steel. 
The  fact  that  the  limitation  of  sewing  speed  is  the  endurance 
of  the  needle,  makes  the  improvement  of  direct  bearing  upon 
the  cost  of  clothing,  and  it  is  an  excellent  illustration  of  the 
far-reaching  effects  of  the  discovery  of  high-speed  steel.  On 
Icck-stitch  machines  the  limit  of  speed  now  is  the  ability  of 
the  mechanism  to  stand  the  tremendous  strain  on  its  recipro- 
cating parts;  no  matter  if  the  needle  does  become  blue  with 
heat,  its  temper  is  not  affected,  but  on  the  contrary,  it  is  even 
harder  when  hot  than  cold.  In  this  case  the  line  of  future 
improvement  is  in  the  direction  of  improving  the  machine 
rather  than  the  tool  or  needle. 
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AN  INDUSTRIAL  DEMOCRACY. 

The  opinion  that  Germany  will  be  America's  chief  competi- 
tor in  the  manufacture  of  machine  tools  in  the  future  has 
been  voiced  by  every  one  who,  of  late,  has  studied  industrial 
conditions  in  Germany;  and  the  subject  was  brought  promi- 
nently before  American  machine  tool  builders  at  their  recent 
convention  by  Captain  G.  L.  Garden. 

Without  question,  Germany  has  recently  developed  an  ex- 
traordinary industrial  efficiency;  and  it  is  interesting  to 
examine  the  different  causes  which  have  placed  that  country 
and  America  in  leading  positions  in  the  industrial  field.  In 
America,  one  of  the  fundamental  causes  of  development  in  the 
machinery  industry  has  been  the  free  scope  given  to  indi- 
vidual initiative,  and  the  possibility  thereby  afforded  for  util- 
izing the  intelligence  of  the  workman  on  the  problems  con- 
nected with  his  work.  In  Germany,  encouragement  for  the 
individual,  so  common  with  the  rank  and  file  in  America,  has 
been  generally  lacking;  but  this  lack  has  been  made  up,  to 
some  extent,  by  the  more  thorough  training  of  the  few  who 
occupy  supervisory  positions.  In  a  sense,  the  Germans  have 
built  up  an  Industrial  aristocracy,  while  in  America  the  de- 
velopment has  been  along  the  lines  of  an  industrial  democ- 
racy. 

Captain  Garden,  in  his  address,  called  attention  to  the 
beneficial  effect,  industrially,  of  the  military  training  imparted 
in  the  German  army  service;  and  this  is  true  in  so  far  as  it 
is  desirable  to  build  up  an  industrial  community  which  fol- 
lows, more  or  less  blindly,  a  few  appointed  leaders,  but  in 
which  the  individual  initiative,  so  important  a  factor  in  the 
development  of  American  industries,  is  almost  entirely  lack- 
ing. Military  training,  as  practiced  in  Europe,  is  the  most 
effective  means  of  suppressing  individuality,  its  first  prin- 
ciple being  to  teach  the  masses  to  obey.  In  most  European 
countries  the  ambition  of  the  worker  is  dulled  by  the  knowl- 
edge that  he  is  expected  to  fill  his  place  as  a  mere  machine; 
and  while  he  may  attain  high  efficiency  in  his  work,  he  is  not 
encouraged  to  independent  activity. 

The  German  system  represents  thorough  technical  train- 
ing, experiments   intelligently   planned  and   carefully  carried 


out,  and  scientific  principles  applied  to  machine  design.  These 
have  been  the  most  important  factors  In  the  recent  develop- 
ment of  the  German  machine  tool  industry.  The  American 
system,  as  previously  stated,  is  exemplified  by  the  possibilities 
for  individual  Initiative,  the  Incentives  to  ambition,  and  the 
prizes  for  originality  and  development  offered  the  masses.  A 
coml)ination  of  American  and  German  methods  and  forces, 
working  harmoniously  together,  should  therefore  produce  the 
ideal  industrial  democracy. 

*     «     * 

MOVING  PICTURES  AN  AID  TO  TEACH- 
ING TRADES. 

The  present  day  conditions  in  manufacturing,  which  so  seri- 
ously affect  the  education  of  young  men  in  useful  trades,  are 
attracting  wide-spread  interest  among  educators,  manufac- 
turers, workmen,  capitalists,  and  practically  all  who  realize 
the  difficulty  of  acquiring  the  skill  and  knowledge  essential 
to  any  workman  who  aspires  to  be  a  master  of  his  trade. 
The  principle  of  manufacturing,  as  now  conducted,  is  essen- 
tially antagonistic  to  the  education  of  skilled  workmen,  ex- 
cept as  specialists;  but  a  condition  which  results  in  too  many 
specialists,  and  too  few  master  workmen  is  detrimental  to 
the  trade. 

There  are  many  plans  for  the  education  of  industrial  work- 
ers, but  none  complete  or  entirely  satisfactory,  although  all 
may  have  some  very  good  features.  The  chief  fault  of  most 
plans  of  industrial  training  is  that  the  learner  is  removed 
from  the  commercial  shop  atmosphere  if  he  receives  the  indi- 
vidual instruction  desirable.  If  trained  in  the  shop,  he  re- 
ceives little  individual  instruction,  the  learner's  interests  being 
sacrificed  because  of  the  commercial  necessity  of  promoting 
production. 

Tbe  moving  picture  machine  offers  a  partial  solution  of 
the  problem  of  imparting  individual  instruction  in  the  trades. 
Next  to  actually  doing  the  thing  or  seeing  a  skilled  work- 
man do  it,  is  the  seeing  of  it  done  in  a  series  of  moving  pic- 
tures. For  example,  take  the  operation  of  accurately  filing  a 
flat  surface  on  a  piece  of  cast  iron  held  in  a  vise:  A  series 
of  pictures  showing  the  correct  position  and  manner  of  han- 
dling the  file,  could  not  help  making  a  strong  impression  on 
earnest  learners  of  the  machinist's  trade.  The  same  method 
would  apply  to  the  operation  of  chipping  with  the  hammer 
and  chisel,  scraping,  lapping,  laying  out.  and  many  other  hand 
operations  almost  impossible  of  complete  description  with- 
out working  examples. 

In  machine  work,  the  moving  picture  scheme  could  be  em- 
ployed with  even  greater  success.  The  operation  of  chuck- 
ing a  casting  on  the  face-plate  of  a  lathe  and  boring  and 
facing,  could  be  shown  vividly.  Dozens  of  other  operations 
shown  in  this  way  could  be  repeated  indefinitely  for  the  in- 
struction of  countless  numbers  of  young  men.  They  would 
be  impressed  by  the  methods  illustrated  and  the  spirit  in 
which  a  skilled  workman  proceeds  in  doing  the  things  por- 
trayed. The  first  investment  for  films  illustrating  shop  opera- 
tions would  be  very  heavy,  and  the  plan  must  be  worked  out 
cooperatively  in  order  that  manufacturers  may  avail  them- 
selves of  this  system  of  imparting  apprenticeship  instruction 
cheaply.  In  our  opinion  there  is  merit  in  this  idea  as  one 
feature  of  a  general  scheme  of  industrial  education. 

*  *  * 
Automobile  racing  is  of  doubtful  value  as  regards  the  proper 
development  of  the  automobile.  Under  conditions  governing 
past  events,  the  manufacturer  was  free  to  build  the  automo- 
bile of  practically  unlimited  power,  consequently  the  speed 
of  an  automobile,  that  could  be  obtained  in  racing,  was  limited 
only  by  the  purse  of  the  manufacturer  and  the  physical  limita- 
tions that  must  be  met  in  the  designing  of  a  road  machine. 
Hereafter,  however,  entries  for  the  Vanderbilt  cup  races 
must  conform  in  cylinder  diameter  to  the  following  maximum 
dimensions:  The  bore  of  cylinder  will  in  future  be  restricted 
to  130  millimeters  and  the  stroke  to  130  millimeters.  With 
this  limitation  of  cylinder  diameter  and  stroke,  the  manufac- 
turer who  hopes  to  succeed  in  future  racing  contests  must 
design  his  engine  and  transmission  for  the  highest  possible 
efficiency,  and  thus  some  good  may  result  because  of  the  en- 
forced superior  mechanical  design. 
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MANUFACTURERS  VS.  MONOPOLISTS. 


PKED  J.  Mim)B  • 


What  appears  to  ub  to  be  one  of  the  most  unpleasant  inci- 
dents of  the  political  campaign,  happily  now  ended,  Is  the 
revelation  of  the  fact  that  the  Manufacturers'  Record,  of  Bal- 
timore, has  received  at  least  one  of  the  now  famous  "certifl- 
cates  of  deposit"  from  John  D.  Arehbold  of  tlie  Standard  Oil 
Company.  Though  we  have  endeavored  to  do  so,  we  have 
found  In  tlie  columns  of  our  contemporary  nothing  lilie  an 
adequate  or  satisfactory  explanation.  It  publishes  a  letter 
received  from  .John  Skelton  Williams  In  which  Mr.  Williiams 
says  "They  (the  Standard  Oil  Company)  had  a  legitimate 
motive  for  warnting  to  promulgate  sound  views  regarding  the 
products  and  advantages  of  this  (the  South)  section."  Mr. 
Williams  tries  to  malie  It  appear  that  the  certificate  of  deposit 
was  a  payment  made  for  extra  copies  of  the  paper,  or  for 
other  documents  issued  from  the  publishers'  office  and  In 
which  the  "sound  views  '  referred  to  are  "promulgated."  The 
fact  that  this  payment  of  $3,000,  lilie  those  made  to  certain 
prominent  and  hitherto  more  or  less  influential  public  men, 
by  Arehbold,  was  In  the  form  of  a  certificate  of  deposit  instead 
of  a  check,  indicates  clearly  enough  that  the  payer,  or  the 
recipient,  or  both,  had  reasons  for  not  wishing  it  to  be  known 
to  others  that  the  ?3,000  had  been  paid.  What  may  we  fairly 
suppose  these  reasons  to  be?  In  view  of  the  record  of  the 
Standard  Oil  Company,  can  we  suppose  them  to  be  legitimate 
business  reasons? 

The  Manufacturers'  Record  vigorously  defends  child  labor 
as  practiced  in  the  Southern  cotton  mills.  Is  this  because  it 
has  received  a  certificate  of  deposit  from  some  one  whose  in- 
terests lie  in  that  direction,  or  does  it  really  and  sincerely 
believe  that  this  abomination,  condemned  by  practically  ail 
disinterested  sociologists,  is  actually  a  good  thing  for  the 
South? 

The  ultimate  best  interests  of  manufacturers,  North  or 
South,  can  be  served  by  no  paper  which  is  not  free  to  express 
its  honest  convictions,  or  whose  circulation  is  not  based  upon 
entirely  legitimate  subscriptions  received  from  those  who  buy 
the  paper  because  they  want  to  read  it. 

A  manufacturer  is  one  thing;  a  monopolist  is  another. 
Sometimes  the  two  are  combined  in  one  individual  or  organi- 
zation; but  the  Standard  Oil  Company,  though  it  is  a  manu- 
facturer, is  preeminent  as  a  monopolist.  Manufacturers,  as 
such,  do  not  scatter  certificates  of  deposit  among  members  of 
Congress  or  in  newspaper  offices,  and  those  who  receive  such 
certificates  from  representatives  of  monopolies  do  not  in  re- 
turn for  them,  give  much  consideration  to  the  interests  or 
rights  of  manufacturers. 

The  interests  of  manufacturers  and  of  monopolists  are  usu- 
ally directly  opposed,  and  one  of  the  most  serious  mistakes 
being  made  at  the  present  time  is  in  the  failure  to  more  gen- 
erally recognize  that  fact.  No  writing  upon  any  wall  was 
ever  more  plain  than  is  now  the  fact  that  monopolies  of  all 
kinds  are  to  be  much  abated  or  abolished.  The  faces  of  the 
people  in  practically  every  country  are  set  in  that  direction. 
It  cannot  be  too  much  insisted  upon  that  a  manufacturing 
enterprise,  thougli  it  may  be  large  and  prosperous  and  even 
incorporated,  is  not  necessarily  a  monopoly;  it  may  on  the 
contrary  be  licnest  and  beneficent,  and  usually  is  so  when 
conducted  in  the  face  of  actual  or  potential  competition. 

There  is  too  much  of  confusing  manufacturers  with  monopo- 
lists, and  perhaps  the  most  discouraging  feature  of  the  situa- 
tion is  that  this  confusion  exists  in  the  minds  of  many  manu- 
facturers who  are  by  no  means  monopolists  and  whose  inter- 
ests are  opposed  to  monopoly. 

Such  misapprehension  and  confusion  will,  we  fear,  be  some- 
what increased  by  the  w  ide  publication  of  the  fact  that  a 
Standard  Oil  "certificate  of  deposit"  for  $3,000  has  been  re- 
ceived by  a  journal  which  by  its  title  and  for  other  super- 
ficial reasons,  may  be  supposed  to  especially  represent  manu- 
facturers and  to  stand  for  their  interests. 


[The  above  editorial,  written  by  Mr.  Fred  .T.  Miller,  fits  in  with  nn 
idea  we  have  had  in  mind  for  some  time,  to  invite  short  editorials 
from  practical  men.  published  over  their  own  signature,  on  subjects  of 
current  interest.  In  publishing  them  Machinery  assumes  no  respon- 
sibility lor  the  opinions  expressed.  The  editors  reserve  the  right  to 
reject  articles  wliich  may  not  reflect  ideas  of  sutEcient  importance  to 
warrant   publication.— EniTOR.] 

•P.  0.  Box  27,  Center  Bridge,  Pa. 


WHY  IS  THE  BLACKSMITH  SHOP  NEGLECTED? 

In  any  thorough  comparison  made  between  the  conditions 
under  which  the  average  machiniBt  and  blacksmith  work  in 
most  of  our  Industrial  plants,  the  blacksmith  shop  usually 
siitTers.  This  department  is  commonly  housed  In  one  of  the 
darkest  and  most  dismal  of  the  shop  buildings,  provided  with 
no  other  heat  than  the  radiation  from  the  forges,  with  no 
ventilation,  sanitary  appliances  or  wash  rooms,  and  with  an 
Kiulpment  which  compares  very  poorly  with  that  used  In  the 
machine  shop.  It  is  (liffl<ull  to  account  for  this  difference  In 
surroundings  and  coriditions,  because  there  is  no  valid  reason 
why  the  blacksmitli  sliould  not  have  as  good  light  or  as  much 
comfort  as  the  machinist.  The  existence  of  these  conditions, 
however,  Indicates  that  the  blacksmith  and  his  work  are  not 
considered  as  Important  an  adjunct  to  the  machinery  Indus- 
try as  the  machinist  and  his  work,  and  therefore  may  be 
treated  with  less  consideration.  This  view.  If  It  is  held  by 
those  in  responsible  positions,  is  unsound,  and  shows  that 
most  men  in  autliority  over  such  enterprises  have  received  no 
early  training  In  the  blacksmith  shop,  and  have  therefore  been 
brought  up  to  consider  it  as  an  adjunct  of  small  Importance 
to  the  department  in  which  they  were  trained.  These  men 
are  naturally  slow  to  change  their  Ideas  in  later  years,  and 
consequently  the  belief  that  "any  old  thing"  is  good  enough 
for  the  blacksmith  shop,  has  in  many  cases  become  the  pre- 
vailing one.  Such  a  condition  is  deplorable,  because  the  black- 
smith and  his  work  are  important  enough  to  deserve  the  same 
consideration  as  the  men  and  the  work  in  other  departments. 
The  possibilities  of  blacksniithing  are  far  greater  than  most 
mechanics  appreciate;  and  if  the  blacksmith  be  given  proper 
tools  and  equipment,  and  the  blacksmith  shop  itself  proper 
attention,  a  large  amount  of  machining  and  expensive  work 
done  in  the  machine  shop  could  be  largely  eliminated  by  forg- 
ing to  shape;  but  if  the  blacksmith  shop  is  neglected,  it  is  not 
likely  that  men  who  can  originate  new  ideas  will  be  attracted 
to  the  trade,  and  this  will  undoubtedly  result  in  a  loss  to  the 
machinery  industry  as  a  whole.  Efficient  men  are  needed  in 
all  departments — in  the  blacksmith  shop  fully  as  much  as  in 
other  departments,  m  order  to  develop  it  properly  and  in 
harmony  with  the  rest  of  the  business. 

There  is  no  reason  why  the  blacksmith  should  be  subjected 
to  more  physical  discomfort  than  other  workers  in  the  shop, 
and  it  has  been  demonstrated  in  many  eases  that  the  outlay 
to  provide  comfortable  surroundings  for  industrial  workers 
yields  ample  returns  in  increased  efficiency.  Physical  discom- 
fort and  mental  capacity  are  seldom  found  together;  and  the 
development  of  the  blacksmith  shop  has  not  kept  pace  with 
the  remainder  of  the  establishment  simply  because  mere  phy- 
sical strength  has  been  considered  the  chief  requisite  in  a 
blacksmith,  and  mental  ability  of  less  importance.  This  con- 
clusion needs  modification  if  the  full  possibilities  of  the  black- 
smith shop  are  to  be  realized. 

«     *     * 

As  every  technical  graduate  has  discovered,  there  are  many 
factors  entering  into  the  design  of  machinery  which  cannot  be 
calculated  by  mathematical  processes  or  determined  from 
standard  tables.  One  of  the  commonest  and  most  important 
of  these  factors  is  the  commercial  one,  which  deals  with  the 
tastes  and  prejudices  of  the  purchaser,  and  the  possibility  of 
persuading  him  to  exchange  good  money  for  a  good  machine. 
The  instinct  for  commercially  correct  design  is  one  of  the 
most  difficult,  and  at  the  same  time  one  of  the  most  valuable 
qualifications  that  an  engineer  can  acquire. 

A  very  striking  example  of  one  of  these  incalculable  com- 
mercial factors  came  to  our  notice  the  other  day  in  connection 
with  a  certain  special  machine  tool,  which  was  being  built 
for  a  customer  located  in  a  region  where  the  trade  unions  are 
particularly  active.  One  of  the  rules  of  the  union  to  which 
the  prospective  operators  of  this  machine  belong.  Is  that  no 
member  shall  operate  two  machines.  As  a  consequence  of 
this  rule,  and  of  the  desire  of  the  manufacturer  to  increase 
his  output  and  his  profits,  the  simple  expedient  was  evolved 
of  building  two  machines  on  one  base.  The  design  was  pre- 
posterous from  any  imaginable  mechanical  view-point,  but 
from  the  purchaser's  position  the  logic  of  the  construction 
was  very  clear.  The  machine  has  been  in  use  some  time, 
and  appears  to  satisfy  both  the  workmen  and  the  employer. 


ENGINEERING  REVIEW. 


CURRENT  MECHANICAL  EVENTS— LEADING  ARTICLES  OF  THE  TECHNICAL  PRESS. 


One  of  the  French  railroads  has  ordered  epecial  railway  cars 
for  transportation  of  automobiles.  These  cars  are  provided 
with  stalls  and  appliances  for  securing  the  automobiles  In  the 
cars  so  as  to  safeguard  against  injurips  to  the  automobile  while 
in  transportation. 


Count  Zeppelin's  new  airship,  the  fifth  one  of  his  construc- 
tion, has  been  completed,  and  at  the  initial  flight  carried  ten 
passengers  and  maneuvered  for  three  and  one-halt  hours  In 
the  air,  rising  to  a  height  of  600  feet  and  attaining  a  speed 
of  about  30  miles. 


It  has  often  been  pointed  out  that  the  limiting  factor  of 
large  ocean  vessels  is  the  harbor  facilities  of  the  various  ports 
of  call.  In  order  to  accommodate  the  new  White  Star  Liners, 
Olympic  and  Titanic,  of  which  mention  was  made  in  a  pre- 
vious issue,  negotiations  have  been  completed  for  the  construc- 
tion at  Southampton  of  a  large  dock  to  have  a  depth  of  40 
feet  of  water  at  low  tide,  so  that  it  can  accommodate  these 
vessels  at  any   hour  of  arrival. 


Experiments  have  been  undertaken  by  the  British  Admi- 
ralty at  Portsmouth,  England,  for  testing  the  De  Forest 
system  of  wireless  telephony.  Communications  were  kept 
up  between  vessels  out  of  the  harbor,  and  vessels  lying  in 
the  harbor,  and  messages  were  distinctly  heard  over  a  dis- 
tance of  more  than  fifty  miles.  Some  interruptions  occurred, 
however,  owing  to  the  use  of  wireless  telegraphy  by  the  ships 
in  the  neighborhood. 


The  first  mono-rail  passenger  line  to  be  installed  in  the 
United  States  is  likely  to  be  built  within  the  limits  of  New 
York  City  on  the  route  of  the  old  horse-car  line  from  the 
New  Haven  Railroad  tracks  to  City  Island.  The  cars  will  be 
carried  on  two  2-wheel  trucks,  the  wheels  running  tandem 
on  a  single  rail.  Stability  is  obtained  by  two  overhead  trucks 
carried  on  arms,  each  truck  running  on  L-shaped  overhead 
rails,  carried  on  standards.  These  guide  rails  also  act  as 
conductors  for  the  current.  It  is  not  conclusively  proved, 
however,  that  any  real  advantage,  either  as  regards  cheapness 
of  construction  or  operation,  is  to  be  gained  by  this  con- 
struction over  the  ordinary  two-rail  track. 


The  hour-glass  Is  commonly  regarded  as  an  ancient  time- 
piece of  no  practical  importance  to-day,  and  more  of  a  his- 
torical curiosity  than  anything  else,  hut  the  hour-glass  and 
modifications  of  it  still  have  important  uses.  For  timing 
hardening  and  tempering  heats  in  twist  drill  manufacture  and 
for  similar  purposes,  where  the  operator  requires  to  have  an 
accurate  gage  of  the  time  elapsed  in  seconds  or  minutes', 
there  is  nothing  so  simple  and  so  reliable  as  a  sand  glass,  of 
such  proportion  that  the  sand  will  run  out  in  a  specified  num- 
ber of  seconds  or  minutes.  No  calculation  is  required  of  the 
operator;  he  has  no  timepiece  to  watch  but  simply  the  run- 
ning stream  of  sand.  It  has  a  valuable  characteristic  in  that 
it  enables  the  user  to  anticipate  the  exact  moment  at  which 
the  sand  will  run  out  and  thus  gage  the  time  to  a  fraction  of 
a  second.    This  is  very  difficult  to  do  with  a  watch. 


The  National  Conservation  Commission  intends  to  take 
a  comprehensive  census  of  the  standing  timber  in  the  United 
States.  Several  estimates  have  been  made  in  the  past,  but,  of 
course,  the  figures  given  are  more  or  less  unreliable.  It  has 
been  assumed  that  there  is  an  available  stumpage  of  1,400 
billion  feet,  and  that  the  annual  use  is  about  100  billion 
feet.  Assuming  these  figures  to  be  correct,  and  neglecting 
growth  in  the  calculation,  it  will  be  seen  that  our  timber 
supply  will  he  exhausted  In  14  years.  Assuming  the  same 
fi.eiires  to  be  true,  and  also  an  annual  growth  of  40  billion 
feet,  we  would  have  a  supply  for  23  years.  Some  estimates 
of  onr  Btumpage  give  as  high   as  2,000  billion  feet,  which 


would  give  us  a  supply  for  20  years,  neglecting  growth, 
and  a  supply  for  33  years  assuming  an  annual  growth  of 
40  billion  feet.  It  is  apparent  from  these  figures  that  ,we 
are  much  nearer  the  exhaustion  of  our  timber  supply  than 
most  people  have  ever  Imagined. 


The  Westinghouse  Electric  &  Manufacturing  Company  has 
been  awarded  the  contract  to  electrify  the  Manhattan  and 
Queens  terminals  of  the  Pennsylvania  Railroad,  the  initial 
amount  of  the  apparatus  required  under  the  contract  amount- 
ing to  ?.5, 000,000.  The  electrification  of  the  terminals  will 
include  the  long  stretch  of  track  between  Newark,  in  New 
.lersey,  and  Jamaica,  L.  I.  The  Westinghouse  Co.  has  already 
built  a  huge  electric  locomotive  and  this  engine,  operated 
over  a  special  track  on  Long  Island,  has  met  the  require- 
ments for  speed  and  power.  A  speed  of  120  miles  an  hour 
has  been  reached  in  tests  and  the  engine  will  develop  4,000 
horse-power.  A  hundred  of  these  engines,  bigger  and  more 
powerful  than  any  electric  engines  ever  built,  will  be  built 
for  the  Pennsylvania.  The  model  engine  has  been  put  to 
severe  tests  for  elasticity  of  construction,  for  power,  speed, 
and  action  on  rails  and  curves.  A  rough  estimate  of  the 
amount  of  horse-power  to  be  used  in  the  electric  zone,  under 
river   and    land,    is   about    250,000    horse-power. 


In  a  note  in  Engineering,  issue  of  October  30,  1908,  a  com- 
parative table  compiled  by  the  Swedish  Patent  and  Registra- 
tion Oiflce  is  given,  showing  the  percentage  of  patents  in  force 
in  various  European  countries  after  a  certain  number  of  years 
from  the  issue  of  the  patent.  The  patents,  it  appears,  lapse 
on  account  of  non-working,  which,  of  course,  indicates  that 
the  patent  has  proved  to  be  of  small  or  no  value.  The  term 
of  patents  in  most  European  countries  is  fifteen  years,  and 
the  table  shows  that  during  the  fifteenth  year  only  six  per 
cent  of  the  total  number  of  patents  issued  are  still  in  force 
in  Sweden,  while  in  Germany  and  Great  Britain  this  figure  is 
3.5  and  3  per  cent,  respectively.  Italy  shows  the  smallest 
percentage  of  patents  alive  for  a  period  of  fifteen  years,  there 
being  only  two  out  of  every  100  patents  in  force  for  that 
number  of  years.  This  indicates  how  few  inventions  are 
really  of  practical  value.  Of  the  patents,  those  for  Inventions 
in  the  chemical  field  proved  to  have  the  greatest  longevity. 
Next  come  the  electrical  patents,  and  the  patents  that  appear 
to  be  of  the  smallest  value  in  proportion  to  the  number  issued 
are  those  relating  to  ordinary  mechanical  appliances. 


An  interesting  example  of  the  increase  in  land  values  fol- 
lowing an  important  engineering  undertaking  is  given  by 
Mercator.  Referring  to  the  Assuan  Dam  in  Egypt,  this  pub- 
lication states  that  the  total  cost  of  the  dam  will  be  $12,000,- 
000,  but  this  expenditure  has  so  far  made  possible  the  irriga- 
tion of  an  area  of  about  175,000  acres,  and  the  increase  in  the 
land  value  has  amounted  to  about  ?25, 000,000.  During  the 
next  three  years  about  275,000  acres  additional  land  will  be 
irrigated,  and  the  increase  in  the  value  of  this  will  be  about 
$40,000,000.  It  is  the  intention  later  to  increase  the  height 
of  the  dam  about  25  feet,  which  would  enable  the  irrigation 
of  an  additional  500,000  acres.  The  expense  for  this  work 
would  be  about  $2,400,000  and  the  increased  value  of  the 
irrigated  land  $75,000,000.  Something  like  a  total  expenditure 
of  $14,400,000  will  thus  be  followed  by  a  corresponding  in- 
crease in  land  value  of  $140,000,000.  This  is  simply  a  single 
example  of  how  all  improvements  of  a  public  character  tend 
to  increase  the  value  of  land.  If  this  increase  in  value  were 
turned  into  the  public  treasury,  it  could  be  made  to  pay  easily 
for  all  public  improvements  required.  A  similar  example  may 
be  had  in  New  York  City,  where  the  building  of  the  subway 
produced  an  increase  in  the  value  of  the  land  in  the  upper 
part  of  Manhattan  Island  and  the  Bronx  largely  exceeding  the 
cost  cf  the  subway  itself.  If  this  increased  value,  due  to  pub- 
lic improvements,  reverted  into  the  public  treasury,  there 
would  always  be  ample  means  for  extending  public  workB. 
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INTERCHANGEABLE  INVOLUTE  GEAR  TOOTH    SYSTEMS. 

Ahstriict  of  Paper  hy  Mr.  lialpli  K.  yiuinlers,  read  Iwfure  the 

Ainerieiin  Society  of  Mecluinicdl  Kn(jineerii, 

'December,  I'MS  Meeting. 

Tlio  purpose  of  this  paprr  is  to  InvcstiRate  ami  romparo 
various  interchangeable  involute  gear  tooth  systems,  Includ- 
ing the  standard  form.  This  investigation  was  suggested  by 
the  many  departures  from  the  standard  form  which  have 
been  made  in  recent  years.  These  departures  are  becoming 
more  and  more  numerous,  and  their  increasing  use  on  cer- 
tain classes  of  work  suggests  that  the  standard  form  may 
be  unfitted  for  a  considerable  part  of  the  field  it  was  intended 
to  cover. 

Briefly,  the  results  of  this  investigation  may  be  summar- 
ized as  follows:  First,  the  present  standard  system  is  invo- 
lute for  but  a  comparatively  short  portion  of  its  outline — 
In  fact,  for  not  over  35  per  cent  of  Its  total  height;  the  shape 
of  the  remaining  portion  of  the  tooth  Is  known  only  to  the 
makers  of  the  cutters,  so  that  the  system  is  a  private  com- 
mercial standard  instead  of  an  open  public  engineering  stand- 
ard. Second,  marked  improvements  can  be  effected  by  adopt- 
ing a  new  standard,  in  the  direction  of  avoiding  interference, 
giving  greater  length  of  involute  contact,  increasing  durabil- 
ity, and,  especially,  in  the  matter  of  Increasing  the  strength; 
it  seems  to  'be  clearly  shown  that  a  new  standard  should  be 
adopted,  at  least  for  heavy  gearing. 

Scope  of  the  Investig-ation. 

The  standard  form  of  gear  tooth  for  cut  gearing  has  a 
pressure  angle  of  14 %  degrees  and  an  addendum  (in  a  one 
diametral   pitch   gear)    of   one   inch   or   1  ^  P.     The   pressure 
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Pigr.  1. 


Effect  on  Interference  of  Changes  in  Addendum  and 
Pressure  Angle. 


angle  of  an  involute  gear  is  the  angle  that  the  line  of  action 
makes  with  the  common  tangent  to  the  pitch  circles  of  two 
gears  in  mesh;  or  it  may  be  stated  as  the  angle  made  by  the 
side  of  a  rack  tooth  of  a  given  system,  with  the  perpendicular 
to  the  pitch  line  (see  a  in  Fig.  4).  In  any  system  of  invo- 
lute gearing  the  pressure  angle  remains  the  same  for  all 
gears  in  the  series.  The  addendum  is  the  height  of  the  tooth 
above  the  pitch  line.  As  this  also  remains  the  same  for  all 
the  gears  in  a  series,  a  system  of  interchangeable  involute 
gearing  may  be  defined  by  giving  the  pressure  angle  and 
addendum. 

For  the  sake  of  simplicity,  in  all  the  calculations  herein 
recorded,  the  teeth  are  supposed  to  be  of  one  diametral  pitch. 
The  pressure  angles  investigated  range  from  14%  to  27% 
degrees.  Three  heights  of  addendum  are  considered:  1.0,  0.8 
and  0.6  inch  respectively,  for  one  diametral  pitch.  These  lim- 
its are  thought  sufficient  for  the  purposes  of  this  paper.  It 
should  further  be  stated  that  in  all  calculations  where  it  Is 
necessary  to  assume  the  number  of  teeth  in  the  smallest 
gear  of  a  series,  that  number  is  taken  to  be  12,  the  same  as 
In  the  standard  system.  The  following  reference  letters  are 
used: 

S=:  height  of  addendum, 

a  =:  pressure  angle, 

Jf  =  number  of  teeth, 

»=:  number  of  teeth  in  continuous  action. 


Etrect  of  Varying  the  Pressure  Angle  and  Addenduna. 

The  effect  of  varying  the  addendum  and  pn-sBure  angle  is 
investigated  with  reference  to  the  following  practical  con- 
siderations: Interference;  number  of  teeth  In  continuous  ac- 
tion; Bide  pressure  on  Journals;  strength;  efflclency;  durabil- 
ity; permanence  of  form;  quietness  and  smoothness  of  action; 
suitability  for  practical  cutting  processes;  and  miscellaneous 
practical  considerations. 

Fig.  1  illustrates  the  effect  of  changing  the  addendum  and 
the  pressure  angle  on  the  question  of  Interference.  The  lines 
rising  toward  the  right  In  the  diagram  indicate  the  largest 
number  of  teeth  in  the  gear  In  any  given  system  of  inter- 
changeable gearing,  which  will  mesh  with  a  12-tooth  pinion 
without  correction  for  interference  with  the  flanks  of  the 
teeth   of   the   latter.     Thus,    In   a   system   of   Interchangeable 
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Fig.  2.    Extent  of  Interference  bet^-een  Two  12-rooth  Standard  Pinions. 

gears  in  which  a^lTi,^.  degrees  and  S:=0.6,  the  diagram 
shows  that  all  gears  having  more  than  50  teeth  must  be 
corrected  to  avoid  this  interference  with  the  12-tooth  pinion. 
The  lines  rising  toward  the  left  indicate  the  minimum  num- 
ber of  teeth  possible  in  the  smallest  pinion  in  an  interchange- 
able series,  to  avoid  entirely  the  phenomenon  of  interference. 
Thus  with  the  standard  form  in  which  o^l4%  degrees  and 
S  =:  1.0,  If  32  be  taken  as  the  number  of  teeth  in  the  smallest 
gear  of  the  series,  instead  of  12,  it  will  not  be  necessary  to 
correct  the  rack  of  any  other  member  of  the  system  for 
interference. 

The  following  formulas  were  used  in  calculating  this  dia- 
gram. For  the  maximum  number  of  teeth  possible  without 
interference  with  the  12-tooth  pinion, 

36sin=a  — S= 

N  = 

S  —  6  sin'  o 
For  the  minimum   number  of  teeth  possible   without  inter- 
ference with  an  uncorrected  rack, 

28 

N  = 

sin=  o 

It  will  be  seen  from  the  diagram  that  with  the  standard 
form  of  gearing,  in  which  o  =  14Vi   degrees  and  S  =  1.0,   in- 
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Fig.  3.     Limits  of  True,  Involute  Action  with  Tw?o  12-tootb  Standard 
Pinions  In  Mesh. 

terference  occurs  to  such  an  extent  that  the  correction  of  the 
face  of  the  tooth  has  to  be  carried  clear  down  to  the  smallest 
gear  in  the  series,  it  being  impossible  for  two  uncorrected 
12-tooth  pinions  to  mesh  without  interference.  This  condi- 
tion is  shown  in  Fig.  2.  The  contact  between  the  two  gears, 
running  In  the  direction  indicated  and  with  gear  A  as  driver, 
takes  place  along  the  line  CD.  being  determined  by  the  points 
of  tangency  of  this  "line  of  action,"  as  it  is  called,  to  the 
"base  circles"  of  the  two  pinions.  That  part  of  the  face 
of  the  teeth  of  gear  A  (see  shaded  portion  at  the  right) 
which  lies  outside  of  the  interference  circle  passing  through 
point  F,  extends  beyond  any  possible  contact  with  the  mating 
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pinion,  and  so  Is  useless  for  conjugate  action  in  its  uncor- 
reeled  form.  Not  only  is  it  useless  but  it  is  positively  liarm- 
ful  as  well. 

Fig.  3  shows,  in  diagrammatic  form,  the  positions  of  the 
teeth  of  the  two  gears  in  Fig.  2  at  the  beginning  and  end 
of  their  action;  contact  begins  at  C  and  ends  at  D.  As  the 
gears  continue  to  revolve,  tooth  face  aa  of  gear  A  will  inter- 
fere with  tooth  flank  6b  near  the  base  circle,  making  proper 
meshing  of  the  teeth  Impossible,  no  matter  what  the  form 
given  to  the  flanl;s  of  the  teeth  below  the  base  circle.  This 
phenomenon  of  interference  is  discussed  in  all  treatises  on 
gearing. 

Everything  outside  the  interference  line  then,  in  Fig.  2,  must 
be  corrected  for  interference.  The  amount  of  this  correction 
increases  with  the  number  of  teeth  in  the  gear,  reaching  its 
maximum  in  the  rack  as  shown  in  Fig.  4.   As  will  be  explained 
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Fig.  4.    Limits  of  True  Involute  Action  with  a  12-tooth  Pinion  and 
Back  (Standard)  In  Mesh. 

later,  the  nature  of  the  correction  depends  on  the  form  arbi- 
trarily given  to  the  flanks  of  the  teeth  of  the  smallest  pinion, 
below  the  base  circle. 

The  next  thing  to  consider  is  the  number  of  teeth  in  con- 
tinuous action.  Fig.  5  shows  the  maximum  and  minimum 
number  of  teeth  in  contact,  for  any  system  of  interchange- 
able involute  gearing  in  which  the  12-tooth  pinion  is  the 
smallest.  The  minimum  contact  occurs  in  the  case  of  two 
12-tooth  pinions  in  mesh,  and  the  maximum  in  the  imprac- 
tical case  of  two  racks  in  mesh.  As  will  be  seen,  the  141-1!' 
degree  series  of  whatever  height  of  addendum,  gives  less 
than  continuous  action,  being  about  0.987.  It  will  also  be 
noticed  that  below  the  points  of  interference  for  the  12-tooth 
pinion  (represented  by  the  junction  points  of  the  maximum 
and  minimum  lines  with  the  Interference  line)  the  contact 
is  constant.  Thus,  for  a  system  in  which  a  =  20  degrees  and 
S  =  1.0,  the  amount  of  contact  between  any  two  gears  of  the 
series  from  12  teeth  to  a  rack,  is  constant  at  about  1.40, 
while  for  a  system  in  which  a  ^22  degrees  30  minutes,  and 
S  =  1.0,  the  amount  of  contact  varies  between  1.36  for  a  mini- 
mum and  1.58  for  a  maximum.  Figs.  3  and  4  show  this 
condition,  which  indicates  that  if  in  any  series  there  is  in- 
terference in  the  case  of  the  two  pinions  having  the  smallest 
number  of  teeth  allowed  by  the  series,  the  amount  of  action 
obtained  in  that  case  is  constant  for  any  other  case  through- 
out the  whole  series,  up  to  that  of  two  racks  meshing  with 
each  other.  As  far  as  the  author  knows,  this  condition  has 
never  before  been  noticed. 

In  Fig.  3,  which  shows  two  minimum  pinions  of  a  series 
meshing  with  each  other,  the  action  is  limited  to  the  line 
CD.  In  Fig.  4,  which  shows  the  minimum  pinion  meshing 
with  a  rack,  the  action  is  still  limited  to  the  same  line  CD. 
It  cannot  extend  beyond  C  in  one  direction,  because  it  can- 
not pass  the  point  of  tangency  in  the  base  circle  of  the 
pinion.  It  cannot  pass  beyond  D  in  the  other  direction,  be- 
cause the  points  of  the  pinion  teeth  are  corrected  beyond  the 
interference  circle,  losing  their  true  involute  form.  In  the 
case  of  any  other  gear  meshing  with  a  rack,  the  action  is 
limited  to  C  on  one  end  owing  to  the  correction  tor  inter- 
ference of  the  points  of  the  rack  teeth,  and  at  D  on  the  other 
end  owing  to  the  correction  for  interference  of  the  points  of 
the  gear  teeth.  And  in  the  case  of  any  two  gears,  the  ac- 
tion is  similarly  limited  to  the  line  CD  by  the  corrections  for 
interference  at  the  points  of  the  teeth.  As  may  be  seen, 
then,  a  pure  involute  system  in  which  a^l4Vi'  degrees  and 
S  :=  1.0,  just  fails  of  continuous  conjugate  action  in  the  case 
of  any  two  gears  of  the  series. 


The  formula  used   for  calculating  the  maximuiii  curves  of 
Fig.   5,   above   the   interference   [joints,   is  as  follows: 

2S 

n  = 

sin  a  X  cos  a  X  T 
The   formula   used   for  calculating   the  niiniin\iin   curves   is 
as  follows: 


The 


JT  COS  O 

formula    for 


[ 


\/  (0  +  .S')'  -  (dcos  o) 


—  r>  sin  a   I 


calcuating    the    interference    line,    which 
gives  the  contact  below   the  interference  points,  is  as  follows: 

12  tan  a 


n : 


One  of  the  great  practical  advantages  of  the  involute  gear 
is  the  possibility  of  varying  the  center  distance  without  in- 
terfering with  true  conjugate  action.  The  comparative 
amount  of  separation  possible  for  any  two  proposed  systems, 
without  losing  continuous  action,  may  be  estimated  from 
Fig.  5  by  comparing  the  amounts  of  continuous  action  for 
the  two  cases.  Naturally  the  one  having  the  greater  number 
of  teeth  in  continuous  action  will  stand  more  separation  than 
one  which  has  less.  This  point  could  be  calculated,  but  by 
processes  so  devious  that  it  did  not  seem  worth  while  to 
spend  the  time  for  it. 

With  increase  of  the  pressure  angle  there  is  an  increase  in 
the  side  pressure  on  the  journals.  Since  the  side  pressure 
on  the  journals  is  the  resiiltant  of  the  tangential  pressure 
between  the  mating  teeth  at  the  pitch  line,  and  the  radial 
outward  thrust  due  to  the  angularity  of  the  meshing  surfaces 
at  the  pitch  line,  it  varies  directly  with  the  secant  of  the 
angle.  The  curve  shown  in  Fig.  6  is  therefore  a  secant 
curve. 

The  rational  formula  for  the  strength  of  gearing  is  the 
well  known  one  developed  by  Mr.  Lewis.* 

As  the  strength  varies  directly  with  his  factor  y,  this  fac- 
tor forms  the  basis  of  comparison  for  different  forms  of  teeth. 

Fig.  7  shows  the  maximum  and  minimum  values  of  y  for 
certain  selected  forms  of  gear  teeth.  It  will  be  seen  that 
the  values  of  y  rise  rapidly  with  the  decrease  of  the  adden- 
dum, and  more  slowly  with  an  increase  of  the  pressure  angle, 
which  does  not  affect  it  so  much. 
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Fig.  8  Shows  that  the  values  obtained  for  y  vary  somewhat 
from  those  obtained  by  Mr.  Lewis  (it  will  be  noted  that  his 
values  have  been  multiplied  by  ir  to  make  the  formula  read 
for  diametral  pitch).  This  variation  is  probably  due  to  the 
fact  that  in  this  investigation  the  outlines  from  which  the 
factors  are  calculated  have  their  teeth  corrected  for  inter- 
ference, thus  bringing  the  normal  pressure  at  a  greater  angle 
at  the  points  of  the  teeth;  and  to  differences  in  the  method 
of  laying  out  the  fillets. 

The  work  lost  in  friction  In  the  case  of  two  gears  meshing 
with  each  other  is  proportionate  to  the  product  of  the  rate 
of  sliding  and  the  normal  pressure  on  the  surfaces  in  con- 
tact. This  rate  of  sliding  varies  directly  with  the  distance 
of  the  point  of  contact  from  the  pitch  point  0  (Figs.  3  and 
4,  etc.)    of  the  gears.     The   pressure   is  constant  throughout 

*  Kent's  Pocketbook,  page  901. 
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the  aition,  except  that  when  two  teeth  are  in  coutai-t  It  may 
be  coiiBidereil  that  tlic  pressure  is  evenly  divlileU  between 
them.  Tlie  diagram  in  Kig.  9  was  calculated  by  a  modiflra- 
tion  of  the  method  devised  by  an  English  engineer,  Mr. 
Bruce.*  The  caUulations  are  made  for  a  single  case  of  gear- 
ing, an  18-tooth  pinion  driving  a  CO-tooth  gear.  This  case 
was  selected  as  typical. 

The  diagram  for  durability  is  shown  in  Fig.  10.  The  wear 
between  the  teeth  of  two  gears  is  proportionate  to  the  con- 
tinued product  of  the  pressure,  the  rate  of  sliding,  and  a 
third  factor  which  depends  on  the  shape  of  the  surfaces  in 
contact.  This  factor  is  greater  for  sharply  curved  convex 
surfaces  and  less  for  a  large  radius  curve  rubbing  on  a  flat 
surface,  for  instance.  This  being  the  case,  it  seemed  to  the 
author   that   a   reasonable   basis   of   comparison    for   different 
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systems  of  gearing  could  be  made  by  multiplying  the  values 
given  in  the  diagram  of  Fig.  9  by  a  factor  determined  from 
the  shapes  of  the  surfaces  in  contact,  and  plotting  the  recip- 
rocal. In  determining  this  factor,  the  author  has  followed 
Mr.  C.  H.  Logue.t  who  obtains  it  by  adding  together  the 
sums  of  the  curvatures  (that  is,  the  sums  of  the  reciprocals 
of  the  instantaneous  radii)  of  the  gear  teeth  at  the  pitch 
line.  This  should  give  a  value  which  is  approximately  an 
average  of  the  conditions  existing  throughout  the  entire  ac- 
tion. (It  should  be  understood  that  Figs.  9  and  10  indicate 
comparative  values  only.  Positive  calculations  of  eflSciency 
or  durability  are  not  here  contemplated.) 

The  question  of  permanency  of  form  may  be  considered 
aside  from  that  of  durability.  By  durability  we  mean  the 
lasting  quality  of  the  gear,  without  reference  to  whether  or 
not  it  lieeps  its  shape  in  the  wearing  process.  A  gear  which 
has  permanency  to  a  high  degree  might  wear  out  very  rap- 
idly, but  it  would  retain  nearly  its  true  form  throughout  the 
whole  of  its  short  life.  In  Fig.  11  is  given  a  series  of  dia- 
grams showing  the  tendency  of  a  correctly  formed  tooth  to 
wear  at  different  points  of  the  tooth  outlines,  in  the  case  of 
a  12-tooth  pinion  and  the  racli,  and  for  the  same  pressure 
angles  and  addendums  that  were  selected  for  the  strength 
diagram  of  Fig.  7. 

Besides  the  various  factors  for  which  diagrams  are  given, 
there  are  a  number  of  important  ones  of  such  a  nature  as  to 
be  incalculable.  One  of  these  factors  is  the  suitability  of  a 
system  for  use  in  different  methods  of  tooth  cutting.  Any 
form  of  tooth  which  involves  interference  is  very  unsatis- 
factory for  use  in  any  generating  process,  for  Instance.  The 
formed  cutter  process  works  with  equal  facility  on  any  form 
of  tooth,  except  that  the  increase  in  the  pressure  angle  gives 
somewhat  more  side  clearance,  leading  to  a  freer  cutting 
action. 

The  vital  incalculable  factor  is  smoothness  of  running. 
Smoothness  of  action  depends  theoretically  on  perfect  conju- 
gate action  between  the  mating  teeth.  In  practice  it  depends 
as  well  on  accuracy  of  cutting  tools  and  nccuracy  of  machine 

'  Amerioan  Machiniai,  October  10.  inoi. 
t  Ainrrirnn  Machinist,  FebraaiT,  1008. 


setting.  The  cutter  may  be  set  out  of  center,  or  set  deeper 
than  required,  or  have  Its  face  ground  at  an  angle  consider- 
ably away  from  the  radial  plane  required  to  give  the  true 
cutting  shape.  The  standard  form  of  gear  tooth,  developed 
by  the  Brown  &  Sharpo  Manufacturing  Company,  has  been 
Inipi-cved  by  long  practical  experience,  to  a  point  where  it 
rakes  care  of  these  practical  inaccuracies  In  a  very  satisfac- 
tory way. 

Relative  Importance  of  the  VarlouB  Conslderatlona. 

As  to  the  importance  of  the  various  considerations  men- 
tioned above  being  affected  by  changes  of  the  pressure 
angle  and  addendum,  it  may  be  said  that  the  difficulty  due 
to  interference  (apart  from  Its  effect  on  strength,  efficiency, 
etc.,  which  is  considered  under  those  headai  is  that  of  mak- 
ing the  shape  of  the  gear  indeterminate.  The  design  of  the 
standard  gear  is  empirical.  While  the  writer  has  followed 
the  plan  of  making  the  Hanks  of  the  12-tooth  pinion  radial, 
and  generating  the  fillet  by  means  of  an  extended  and 
rounded  rack  tooth,  produced  by  such  a  radial  flank,  he  does 
not  know  that  this  is  the  form  of  the  standard  tooth.  The 
exact  form  is  known  only  to  the  makers  of  standard  cutters 
and  is  not  public  knowledge.  It  will  be  seen  that  this  mat- 
ter of  interference  makes  cf  the  standard  system  practically 
a  short  tooth  system  so  far  as  the  theoretical  bearing  is 
concerned.  This  is  plainly  shown  in  Fig.  11,  for  Case  1, 
which  is  the  standard  involute  gear  tooth.  The  bearing  ex- 
tends over  but  a  very  small  part  of  the  tooth  faces  and  flanks. 
The  bearing  can,  of  course,  be  carried  clear  to  the  points  of 
the  teeth  by  making  the  non-involute  parts  of  the  teeth  on 
some  other  conjugate  system.  This  would  give  more  action 
than  Fig.  5,  but  since  only  a  part  of  it  is  involute,  the  excess 
of  action  would  be  lost  as  soon  as  the  center  distance  is 
changed.  A  conjugate  correction  of  this  kind  is  made  by  the 
manufacturers  of  standard   cutters. 

The  number  of  teeth  in  continuous  action,  shown  in  the 
diagram  of  Fig.  5,  is  of  importance  principally  in  relation  to 
smoothness  of  action.  It  is  not  generally  considered  possible 
to  count  on  distributing  the  load  evenly  between  two  teeth 
in  calculating  the  strength  of  gearing,  though  it  will  be  noted 
that  where  n  is  slightly  more  than  unity,  two  .teeth  are  in 
bearing  at  the  beginning  and  end  of  the  action,  when  the 
fiber  stress  in  the  teeth  is  at  the  greatest.  In  tlie  matter  of 
smoothness   of   action,    it    is   necessary    to    have    one   pair   of 
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teeth  take  up  the  load  before  the  previous  pair  drop  it.  In- 
creased smoothness  of  action,  due  to  smoothing  out  irregu- 
larities in  cutting,  could  be  effected  by  having  two,  three  or 
more  sets  of  teeth  in  action  at  one  time,  but  this  is  imprac- 
ticable with  interchangeable  involute  gearing.  A  consider- 
able length  of  contact  is  also  of  advantage  in  permitting  a 
considerable  variation  in  the  center  distance,  without  loss  of 
continuity  cf  action,  as  previously  explained.  In  this  re- 
spect the  increased  pressure  angles  will  be  seen  to  have  con- 
siderable advantage  over  the  standard  form. 

The  side  pressure,  showh  in  Fig.  6,  is  an  almost  negligible 
factor.  As  may  be  seen,  the  increase  for  even  so  great  an 
angle  as  27 'i  degrees  is  only  9  per  cent  above  that  given  by 
the   standard   form.     At   22  V4    degrees   it   is   31/3   per   cent 
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aljove:  As  the  shaft  bearings  can  take  care  of  this  slight 
increase  of  side  pressure  In  a  perfectly  normal  and  satisfac- 
tory way,  the  question  scarcely  enters  into  consideration. 

The  matter  of  strength  la  an  Important  one.  If  a  stronger 
form  of  tooth  can  be  used,  many  mechanisms  can  be  gotten 
into  a  much  smaller  space  than  is  otherwise  possible.  A  case 
in  point  is  the  design  of  geared  speed  and  feed  mechanism 
for  machine  tools,  in  which  the  space  problem  is  usually 
serious.  By  decreasing  the  face  of  the  gear  to  correspond 
with  an  increase  In  the  strength  factor  y,  the  problem  of  the 
designer  would  be  greatly  simplified.  Instead  of  reducing 
the  width  of  the  gear  by  using  a  stronger  form  of  tooth, 
advantage  can  be  taken  of  the  stronger  form  to  increase  the 
number  of  teeth  and  make  them  of  finer  pitch.  This  gives 
smoother  action,  owing  to  the  small  inaccuracies  in  the  fine 
teeth.  Smoother  action  at  high  speed  also  means  increased 
strength,  owing  to   the  lessening   of  stresses  due  to   impac  t. 
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Fig.  11.    Permanence  of  Form. 

It  is  becoming  recognized  that  impact  at  high  speeds  is 
greatly  affected  by  the  accuracy  of  the  surfaces  in  contact; 
and  even  where  the  strength  is  suflBcient,  the  matter  of  noise 
In  high  speed  gearing  is  of  great  commercial  importance. 
People  would  not  buy  noisy  gearing  if  they  could  help  it, 
even  if  it  fulfilled  their  requirements  In  every  other  par- 
ticular. 

The  question  of  lost  work  (plotted  in  the  diagram  of  Fig. 
9)  is  not  a  matter  of  serious  moment.  The  efficiency  of 
well-made  spur  gearing  is  so  high*  that  the  slight  varia- 
tions indicated  by  the  diagram  are  of  small  practical  im- 
portance. This  diagram,  of  course,  takes  no  account  of  the 
increase  in  lost  work  due  to  increase  in  journal  pressure, 
which  is  an  inconsiderable  factor  with  well  made  bearings. 

Durability  is  of  much  more  importance.  Gears  have  been 
almost  Invariably  designed  hitherto  for  strength  rather  than 
durability,  but  it  is  becoming  recognized  that  in  many  cases 
the  principal  factor  in  gear  design  is  the  wear  of  the  teeth. 
If  then  the  methods  by  which  the  diagram  of  Fig.  10  is  calcu- 
lated are  rational,  the  results  there  shown  are  of  considerable 
importance. 

Permanency  of  form  is  another  fmportant  factor.  Gears 
which  the  writer  has  seen  worn  out  in  hard  service,  show- 
very  plainly  the  severe  concentrated  wear  inside  the  pitch 
line  indicated  in  Case  1  of  Fig.  11.  The  advantageous  effect 
of  an  increased  pressure  angle  on  permanency  is  worthy  of 
consideration. 

The  fitness  of  a  tooth  form  for  various  cutting  processes 
is  of  importance  in  determining  the  future  of  the  apparently 
attractive  generating  method  of  cutting  gear  teeth.  One  form 
of  generating  process  has  come  into  extensive  use  in  spite  of 
the  handicap  of  the  14%-degrees  angle,  with  the  various 
corrections   for    interference   required.     There   is   reason    to 


believe,  however,  that  this  process  works  better  with  forms 
of  teeth  in  which  the  angle  Is  Increased  or  the  addendum 
decresised.  Were  the  change  advisable  for  other  reasons,  this 
fitness  for  generation  would  be  an  added  advantage,  though 
it  would  scarcely  be  worth  changing  on  this  score  alone.  So 
far  as  cutting  teeth  by  the  formed  cutter  process  Is  con- 
cerned, an  increase  in  the  pressure  angle  is  favorable,  as 
more  side  clearance  is  obtained  for  the  cutter;  while  de- 
creasing the  addendum  gives  less  volume  to  cut  out,  and  a 
consequent  cheaper  production  of  gears.  It  might  also  be 
mentioned  In  this  connection  that  the  decrease  In  face  or 
pitch  that  could  be  obtained  by  the  use  of  stronger  forms  of 
teeth,  would  also  result  in  cheapening  the  gear,  owing  to  the 
fact  that  less  metal  would  have  to  be  removed. 

Comparison  of  Typical  Involute  Tooth  Systems. 
It  is  proposed  to  give,  in  connection  with  this  discusaion 
of  the  effect  of  the  variation  of  pressure  angle  and  adden- 
dum, a  comparison,  by  the  diagrams  herewith  presented,  of 
varous  typical  forms  of  gearing  in  relation  to  the  practical 
points  just  discussed.  For  the  purposes  of  this  discussion 
the  following  forms  are  considered: 

Case  1:   0  =  14%  degrees,  S  =  1.0. 

Case  2:   0  =  14%  degrees,  S  =  0.8. 

Case  3:   a  =  20      degrees,  S  =  1.0. 

Case  4:   o  =  20       degrees,  S  =  0.8. 

Case  5:   o  =  22%  degrees,  S=:1.0. 

Case  6:  o  =  22%  degrees,  S  =  0.8. 
Case  1  has  the  standard  pressure  angle  and  addendum. 
Case  2  is  practically  the  system  employed  by  the  C.  W.  Hunt 
Co.;  3  is  the  syatem  used  by  William  Sellers  &  Co.;  and  4 
is  practically  the  "stub  tooth"  system.  The  last  two  will 
show  the  effect  on  the  Sellers  and  "stub  tooth"  systems  re- 
spectively, of  increasing  the  pressure  angle  from  20  to  22% 

COMPARISON  OP  SELECTED  EXAMPLES  OF  INVOLUTE  GEAB- 
TOOTH  SYSTEMS. 


Point  of  Compari.son. 


Smallest  pinion  in  se- 
ries to  avoid  inter- 
ference  

Maximum  number  of 
teeth  without  cor- 
rection for  interfer- 
ence with  12-tooth 
gear..    

Maximum  and  mini- 
mum  number  of 
teetli  in  continuous 
contact  

Proportion  of  side 
pressure  on  bearing 
to  tangential  pres- 
sure   

Strength  factor  of 
rack 

Strength  factor  of 
12-tooth  gear 

Comparative  loss  of 
work  from  friction. 

Comparative  dura- 
bility   

Permanency 
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1.064 
0.468 
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11 
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1.064 
0.543 
0.354 
552 
1.44 


1.58     1.44 
1.36     1.13 


1.082    1.082 


0.477 
0.289 
628 
1.40 


0.51-3 
0  374 
532 
1.63 


•  Mr.  Lewis'  Experiments,  Kent's  Pocketlwok,  page  899. 


For  incalculable  factors,  see  text. 

degrees.  The  table,  in  which  these  various  forms  with  their 
corresponding  advantages  and  defects  are  tabulated,  suggests 
that  by  a  change  in  the  present  standard  of  gearing,  marked 
advantages  could  be  obtained  on  the  following  scores:  avoid- 
ance of  interference,  giving  a  greater  number  of  teeth  in 
true  involute  action,  and  permitting  more  separation  with 
continuous  contact;  increase  of  strength;  increase  of  dura- 
bility; increase  in  permanency  of  shape;  and  increase  in 
fitness  for  generation  and  cutting  by  formed  cutters.  On  the 
other  hand,  such  changes  mean  an  increase  in  side  pressure, 
comparatively  little  change  in  efficiency,  and  an  incalculable 
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and  unknown  change  In  sinoothneBB  of  action.  SIdo  prcsaiiro 
and  efficiency  (as  has  been  shown)  are  of  comparatively 
minor  importance.  Smoothness  of  action  Is  of  prime  Im- 
portance. The  results  of  a  change  In  this  respect  can  only 
be  arrived  at  by  learning  the  experience  of  the  users  of  the 
various  forms  of  gearing. 

It  should  be  noted  that  the  above  comparison  relates  to 
pure  involute  action  only.  As  the  shape  of  the  non-Involute 
portion  of  the  standard  tooth  is  not  public  knowledge,  It 
was  impossible  for  the  author  to  analyze  its  action.  Could 
It  have  been  analyzed,  it  would  doubtless  have  shown  better 
results  for  the  standard  form  in  Figs.  5  and  11,  and  not 
quite  such  good  results  in  Figs.  9  and  10. 

Whatever  the  condition  relative  to  high  speed  work,  how- 
ever, It  seems  to  the  author  that  the  preceding  discussion 
points  clearly  to  the  wisdom  of  an  alternative  gear  tooth 
standard  of  shorter  addendum  and  increased  pressure  angle 
for  such  work  as  heavy  mill  gearing  and  slow  speed  gearing 
in  general.  In  which  smoothness  of  action  is  not  a  prime  re- 
quirement. Increased  srtrength  and  permanence  of  form  would 
appeal  particularly  to  engineers  whose  work  permits  them  to 
design  machinery  by  rational  rather  than  by  empirical 
methods. 

Aside  from  the  specific  cases  mentioned,  correspondence 
and  conversation  with  makers  of  cut  gearing  bears  testimony 
to  a  growing  demand  for,  and  use  of,  a  stronger  form  of 
tooth.  The  adoption  of  a  standard  for  this  work  would  give 
all  the  advantages  which  come  from  standardizing;  the 
preparation  of  tables  of  dimensions  and  of  strength;  the 
devising  of  odontographic  tables  for  the  fillet  at  the  root  of 
the  tooth,  and  for  the  correction — if  any  Is  needed;  and  the 
reduction  in  the  stock  of  form  tools  necessary  for  doing  a 
general  line  of  gear  cutting  work. 

In  any  event,  a  standard  of  gearing  of  known  form,  which 
can  be  laid  out  by  any  engineer  who  desires  to  employ  It, 
would  be  an  advantage,  if  such  a  consummation  is  possible 
without  sacrificing  any  of  the  good  qualities  which  we  are 
accustomed  to  e.xpect  from  the  present  standard. 


ALCOHOL  AS  A  FUEL,  FOR  INTERNAL-COMBUSTION 
ENGINES. 

Abstract  of  article   by  Thos.   L.   White  in  the  Engineering 
Magazine,  September,  1908. 

It  Is  the  purpose  of  this  article  to  consider  the  suitability 
of  alcohol  as  a  gasoline  substitute,  and  as  there  are  many 
types  of  engines,  designed  to  fill  widely  varying  needs,  the 
subject  is  one  which  has  many  sides  and  may  easily  be  made 
confusing  or  misleading  unless  the  Issue  under  discussion  is 
very  clearly  defined.  In  considering  the  difficult  matter  of 
changing  over  from  gasoline  to  alcohol,  it  is  important  to 
remember  that  the  two  fuels  differ  In  a  dozen  essential  par- 
ticulars; that  the  current  type  of  motor  is  a  gasoline  instru- 
ment evolved  under  gasoline  conditions;  and  that  the  greatest 
variety  of  opinion  exists  as  to  how  far  the  accepted  rules  of 
construction  will  have  to  be  modified  to  suit  the  change. 
Moreover,  there  is  the  important  economic  fact  to  be  consid- 
ered that  some  millions  of  gasoline  motors  are  at  present  in 
use,  and  that  it  is  not  only  a  sound  but  a  necessary  policy  to 
try  to  maintain  their  constructional  features  as  far  as  possi- 
ble, changing  nothing  unless  there  Is  a  distinct  necessity  for 
each  change,  or  a  distinct  advantage  resulting  from  It.  That 
there  are  to  be  had  special  alcohol  machines,  which  are  excel- 
lent for  certain  purposes,  is  beside  the  real  Issue  which  is 
concerned  with  using  alcohol  in  the  high-speed,  low-compres- 
sion engine. 

The  evolution  of  engine  types  In  the  past  has  not  been  so 
much  along  the  lines  indicated  by  considerations  of  fuel 
economy  as  along  the  lines  Indicated  by  considerations  of 
handiness,  reliability,  and  flexibility.  If  alcohol  possesses 
advantages  of  this  character,  when  burned  in  the  present 
type  of  gasoline  motor,  and  if  any  operative  disadvantages 
incidental  to  its  use  (such  as  difficulties  of  starting  up)  can 
be  eliminated,  and  some  increase  of  efficiency  attained  by 
recourse  to  less  radical  means  than  high  compressions,  then 
there  will  be  no  need  to  consign  the  present  engine  to  the 
Bcrap-heap  in  order  to  be  able  to  burn  alcohol.    It  is  the  opin- 


ion held  In  this  article  that  alcohol  has  several  euch  advan- 
tages, and  that  Its  efficiency  In  the  gasoline  motor  can  b« 
increased  without  virtual  reconstruction.  Incidentally,  It  iB 
well  to  remember  that  In  the  matter  of  compresBlon  there  la 
no  golden  mean.  The  gasoline  engine  compresscB  to  80  pounds 
at  most,  and  till  this  is  Increased  to  over  130  poundB,  the 
gain  in  thermal  efficiency  reBultIng  Is  not  worth  the  trouble 
of  the  alteration. 

While  it  has  always  been  the  aim  of  designers  to  make  the 
gasoline  motor  as  flexible  as  the  steam  engine,  the  narrow 
range  within  which  a  charge  of  gasoline  and  air  can  vary  In 
composition  and  yet  remain  explosive  has  always  prevented 
any  regulation  of  the  power  by  the  manipulation  of  the  mix- 
ture. In  the  case  of  alcohol  and  air,  however,  the  variation 
of  the  proportions  compatible  with  perfect  combustion  1b 
four  times  as  great,  and  It  has  been  determined  by  experi- 
ment that  the  specific  power  of  the  working  stroke  of  an  alco- 
hol engine  can  be  reduced  to  25  per  cent  of  maximum,  by 
the  operation  of  an  auxiliary  air  throttle.  In  automobile 
practice  this  means  that  the  adoption  of  alcohol  would  tend 
toward  fewer  cylinders  and  simpler  gears.  The  actual  limits 
within  which  alcohol  and  gasoline  mixtures  are  respectively 
explosives  are  4  per  cent  to  14  per  cent,  and  2  per  cent  to  5 
per  cent,  tested  at  atmospheric  temperatures  and  pressures. 

The  alcohol  motor  has  been  severely  criticised  because  of 
the  alleged  difficulty  In  the  matter  of  carburation,  which  Is 
occasioned  by  the  high  latent  heat  In  alcohol.  It  is  difficult 
to  see  wherein  the  drawback  from  this  cause  exactly  lies, 
and  as  far  as  one  can  tell  the  criticism  seems  to  arise  from 
the  widespread  notion  that  all  preheating  of  the  In-going 
charge  Is  prejudicial  to  the  efficiency  of  the  motor.  The  fact 
is  that  preheating  the  mixture  after  the  fuel  Is  in  a  state  of 
vapor  is  harmful  in  tw'o  ways:  First,  the  whole  body  of  the 
Ingoing  mixture  being  thereby  expanded,  the  actual  weight  of 
mixture  that  enters  the  cylinder  during  the  suction  stroke  is 
decreased,  so  that  the  specific  power  of  the  motor  is  lessened; 
second,  the  efficiency  of  the  motor  is  reduced,  for  while  there 
Is  no  lessening  of  the  negative  work  done  during  the  com- 
pression stroke,  the  energy  of  the  succeeding  expansion  stroke 
on  which  It  is  a  pro  rata  tax  is  less,  there  being  less  fuel 
present.  Preheating  the  mixture,  however,  or  its  constitu- 
ents separately,  within  limits  and  before  the  fuel  (in  this 
case  alcohol)  has  become  converted  into  vapor,  has  no  ten- 
dency whatever  to  rarefy  the  charge,  and  is  consequently 
without  effect,  at  any  rate  on  that  score,  on  either  the  specific 
power  or  the  efficiency  of  the  motor. 

To  the  question  of  carburation  is  closely  related  the  ques- 
tion of  starting  up  from  cold.  The  alcohol  motor  has  been 
widely  attacked  in  this  connection  and  as  widely  defended, 
and  the  only  satisfactory  course  seems  to  be  to  disregard  all 
evidence  of  a  merely  general  character.  Even  specific  cases 
cannot  be  regarded  as  having  much  weight,  unless  the  accom- 
panying conditions  were  normal,  for  the  pertinent  Issue  Is 
not  whether  a  start  can  be  made  from  cold  under  the  most 
favorable  conditions,  but  whether  a  start  can  be  made  under 
any  conditions  that  are  likely  to  occur  in  practice.  The  ques- 
tion also  seems  to  be  a  separate  one  for  each  type  of  motor, 
technically  because  the  character  of  the  difficulty  to  be  over- 
come varies  with  different  constructions,  practically  because 
the  matter  is  of  more  importance  in  the  case  of  the  automo- 
bile engine  than  in  the  case  of  the  stationary  engine.  The 
high  pressure  German  motors  may  be  considered  separately, 
as  they  constitute  a  class  in  themselves,  being  unsulted  to 
burn  gasoline.  According  to  the  principle  adopted  for  vapor- 
izing the  fuel,  they  fall  naturally,  for  the  present  purpose, 
into  two  divisions  respectively,  typified  by  the  Durr  motor, 
in  which  pre-heat  is  relied  on.  and  the  Deutz  motor.  In  which 
the  alcohol  is  sprayed  Into  the  Ingoing  air,  vaporization  being 
effected  by  the  aid  of  the  heat  generated  during  the  compres- 
sion stroke.  In  neither  case  can  a  start  be  made  from  cold, 
for  in  the  one  the  necessary  pre-heat  Is  wanting  while  in  the 
other  the  compression  by  hand  is  too  slow  to  volatilize  the 
alcohol  in  the  mixture. 

In  the  case  of  the  low-pressure  or  gasoline  motor,  it  is 
impossible  to  make  any  accurate  subdivision,  the  type  vary- 
ing all  the  way  from  the  farm  motor,  with  a  rate  of  100 
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R.  P.  M.  nnd  a  ratio  of  stroke  to  bore  of  2  to  1,  to  the 
fastest  automobile  motor  with  a  rate  of  2,000  R.  P.  M. 
and  a  ratio  of  stroke  to  bore  of  1  to  1.  Carefully  con- 
ducted experiments  go  to  show  that  when  the  speed  is 
moderate  and  a  good  expansion  is  provided  for,  the  gasoline 
motor  will  start  up  from  cold  on  alcohol  under  laboratory 
conditions,  but  there  Is  little  evidence  to  prove  that  any  gaso- 
line motor  can  be  set  in  operation  when  the  circuimstancfs 
are  unfavorable,  as,  for  instance,  in  moderately  cold  weather. 
So  far  as  the  fast  running  type  is  particularly  concerned,  the 
problem  is  not  so  nnich  to  be  able  to  start  up  at  all  times  and 
under  all  conditions  on  alcohol,  as  to  be  able  to  run  at  all 
on  this  fuel  with  any  show  of  efficiency;  and  there  are  many 
reasons  for  agreeing  with  the  statement  of  the  Fuels  Com- 
mittee of  the  Motor  Union,  that  the  solution  lies  in  combining 
the  alcohol  with  bsnzol  or  acetylene,  not  merely  to  facilitate 
starting  up,  which  is  regarded  as  an  incidental  gain,  but  to 
bring  the  alcohol  nearer  in  character  to  gasoline,  so  that  it 
can  be  used  under  the  gasoline  conditions  by  which  the  lim- 
itations of  the  ordinary  motor  are  determined. 

The  principal  difficulties  experienced  when  alcohol  is  used 
in  the  high  speed  motor,  arise  from  the  fact  that  this  fuel 
ignites  slowly,  compared  with  gasoline,  and  that  when  ignited 
the  propagation  of  the  flame  throughout  the  mixture  is  not 
sufficiently  rapid  to  suit  a  piston  velocity  of  over  12  feet  per 
second,  and  a  piston  travel  which,  at  any  rate  in  the  case  of 
the  automobile  motor,  is  strictly  limited  in  range.  The  dis- 
advantages, direct  and  indirect,  which  result  from  this  slug- 
gish ignition  and  tardy  inflammation  are  several,  and  all  im- 
portant. Combustion,  instead  of  being  completed  when  the 
compression  and  temperature  are  greatest,  is  continuous  dur- 
ing the  entire  expansion.  From  a  thermodynamical  stand- 
point this  means  that  a  portion  of  the  heat  units  contained  in 
the  alcohol  are  not  being  liberated  to  the  best  advantage. 
It  has  been  claimed  for  the  alcohol  motor  that  this  phenome- 
non of  delayed  combustion  is  a  positive  advantage,  giving  a 
smooth,  even  thrust  on  the  piston  and  a  high  mean  pressure. 
That  such  an  effect  has  been  observed  in  alcohol  motors  is 
beyond  doubt,  but  it  must  be  attributed,  not  to  the  sustained 
inflammation,  since  it  is  most  noticeable  in  very  slow-running 
motors  in  which  combustion  is  completed  during  the  early 
portion  of  the  expansioYi  stroke,  but  to  the  presence  of  steam 
produced  from  the  burning  of  the  alcohol  and  from  the  water 
with  which  this  fuel  is  always  diluted.  Provided  that  this 
steam  (which  is  of  course  superheated  almost  up  to  the  dis- 
sociation point)  receives  its  heat  content  at  the  maximum 
temperature  of  the  expansion,  its  presence  and  action  is  in 
every  way  an  advantage,  for  it  represents  internal  as  against 
external  cooling  of  the  cylinder  walls,  and  the  retention  of 
heat  units  in  the  working  fluid,  which  would  otherwise  pass 
into  the  water  jacket. 

If,  however,  the  superheat  of  the  steam  is  regenerated  as 
the  expansion  proceeds  by  the  continued  burning  of  the  fuel, 
this  regeneration  is  effected  at  the  cost  of  the  thermodynamic 
loss  stated  above,  a  loss  which  is  avoided  if  the  steam  receives 
its  whole  energy  at  the  beginning  of  the  expansion.  To  the 
credit  of  delayed  combustion  must  be  laid  not  only  the  work 
losses  due  to  a  portion  of  the  fuel  being  burned  at  a  disad- 
vantage, but  also  losses  due  to  a  portion  of  the  fuel  being 
only  partially  burned  or  not  burned  at  all.  The  exhaust  is 
found  to  be  contaminated  with  products  of  combustion  other 
than  water  and  carbon  dioxide,  and  ceases  to  be  odorless  and 
unobjectionable. 

Once  it  is  clear  that  the  problem  of  substituting  alcohol 
for  gasoline  as  a  fuel  in  the  high  speed  motor,  reduces  itself 
to  seeking  a  more  vigorous  ignition  and  a  more  speedy  inflam- 
mation, and  conceded  that  these  desirable  ends  can  be  ob- 
tained by  the  addition  to  the  alcohol  of  some  compound  which 
will  generally  accelerate  its  action  in  the  motor,  the  natural 
suitability  of  acetylene  as  a  corrective  can  hardly  be  over- 
looked. This  gas,  which  has  the  same  formula  of  composition 
as  tar  benzol,  has  the  further  property,  which  is  shared  by  no 
other  fuel,  that  it  is  an  endothermic  compound.  In  its  forma- 
tion heat  is  absorbed,  and  there  resides  in  the  acetylene  mole- 
cule the  power  of  spontaneously  decomposing  and  liberating 


this   heat,    if   it    is   subjected    to   a   temperature   or   pressure 
liiyond  the  capacity  of  its  unstable  nature  to  withstand. 

If  the  liberation  as  heat  of  the  reserve  energy  of  acetylene 
(which.  It  should  be  noted,  is  an  operation  quite  distinct 
from  combustion,  in  that  it  can  take  place  in  the  absence  of 
oxygen)  Is  effected  when  the  acetylene  is  diffused  through 
the  body  of  an  inflammable  mixture,  It  is  found  that  each 
detonating  molecule  of  acetylene  becomes  a  center  of  inflam- 
mation and  the  whole  mass  is  burned  with  a  speed  and  vigor 
that  is  only  limited  by  the  proportion  of  acetylene  present. 
In  the  case  of  alcohol,  the  practical  question  is  whether  the 
renditions  favorable  to  the  spontaneous  decomposition  of 
acetylene  are  induced,  when  air  carburated  with  alcohol  and 
acetylene  is  compressed  and  ignited  in  the  motor  in  the  usual 
way;  and  the  experimental  answer  is  that  they  do.  The  rise 
of  pressure  set  up  in  the  mixture  when  the  ignition  takes 
place  Is  accelerated  by  the  detonation  of  the  successive  por- 
tions of  acetylene  as  they  are  involved  in  the  advancing 
pressure  wave,  and  It  Is  found  that  the  ignition  line  in  a 
pressure-volume  diagram  taken  on  a  motor  burning  a  mixture 
of  alcohol  atul  acetylene  is  even  at  2,000  revolutions,  as  ver- 
tical as  the  corresponding  line  in  a  pressure-volume  diagram 
taken  on  the  same  motor  when  It  is  burning  gasoline. 

All  denatured  alcohol  contains  a  percentage  of  water,  and 
it  is  a  fact  that  alcohol  containing  from  10  to  15  per  cent 
of  water  is  in  every  respect  a  better  fuel  than  pure  alcohol. 
The  action  of  the  water  is  very  obscure,  and  it  has  not  been 
satisfactorily  determined  how  far  the  percentage  can  be  in- 
creased without  the  consequent  lowering  of  the  calorific  value 
of  the  mixture  more  than  offsetting  the  benefiit  in  the  motor. 
What  is  relevant  here  is  that  the  advantages  derived  from 
the  presence  of  comparatively  large  percentages  have  been 
principally  experienced  In  connection  with  high  compressions, 
and  to  get  similar  results  in  the  low-compression  high-speed 
motor,  the  damping  effect  of  a  large  admixture  of  water  calls 
especially  for  the  accelerative  action  of  acetylene  on  the 
inflammation  and  Ignition. 

In  conclusion,  if  we  consider  that  the  automobile  motor  is 
an  instrument  in  which  power  must  be  sought  by  high  piston 
velocities,  and  that  starting  with  Daimler's  motor  this  con- 
dition has  been  accepted  without  question  as  the  basic  canon 
of  construction  of  this  class  of  engine,  it  seems  almost  inev- 
itable that  the  use  of  alcohol,  in  the  automobile  field  at  any 
rate,  will  continue  along  the  lines  of  carburating  the  alcohol. 

*     *     » 

It  is  not  improbable  that  the  United  States  government  will 
soon  authorize  plans  for  the  construction  of  a  gas-engine 
battleship.  The  gas  engine  and  gas  producer  plant  has  pecu- 
liar advantages  for  battleships.  In  the  first  place,  there  is 
the  saving  of  fuel  and  space — in  themselves  very  important. 
The  chief  features  of  the  gas-engine  battleship  that  command 
the  attention  of  naval  experts,  however,  are  the  absence  of 
smoke  and  funnels.  The  funnels  are  a  great  source  of  danger 
in  time  of  attack  as  It  is  impossible  to  armor  them  so  as  to 
insure  non-penetration,  and  the  smoke  betrays  the  coming 
of  a  fleet  long  before  the  vessels  themselves  can  be  discerned. 
The  strategic  importance  of  avoiding  funnels  and  smoke, 
therefore,  can  scarcely  be  overrated.  It  is  probable  that 
future  battleship  design  will  center  around  the  use  of  gas 
engines  and  gas  producers  as  the  motive  power. 

t     *     * 

A  great  deal  of  time  is  spent  in  the  average  machine  and 
metal  working  shop  in  clearing  away  the  chips  which  accu- 
mulate on  drilling  and  other  machines  while  at  work.  The 
application  of  the  rotary  pressure  blower  for  blowing  these 
chips  away  and  keeping  the  work  clear,  is  a  recent  innova- 
tion. By  directing  a  jet  of  air  from  the  blower  directly  onto 
the  work  a  close  observation  may  be  kept  by  the  workmen 
without  the  necessity  of  constantly  wiping  away  the  chips 
by  hand  or  with  a  brush.  Perhaps  10  per  cent  of  the  total 
working  time  on  each  job  would  be  a  low  estimate  for  the 
operation  of  simply  clearing  the  work  of  these  chips.  This 
being  true,  the  small  cost  of  a  pressure  blower  pays  for  itself 
many  times  over  in  doing  the  work.  Besides  this,  a  certain 
amount  of  the  air  may  be  diverted  to  other  uses  at  the  same 
time. 
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NOVEL  PUMP  CONSTRUCTION  FOR  PRESSES. 

W.  M.  PLBMINO  • 

Many  Interesting  problems  are  presented  to  manufacturers 
of  power  pumping  machinery,  In  the  adaptation  of  power 
pumps  to  replace  the  less  economical  but  somewhat  more 
flexible  direct-acting  steam  pump.  The  Deane  Steam  Pump 
Co.,  Holyoke,  Mass.,  recently  supplied  a  special  small  triplex 
power  pump  equipment  for  use  in  connection  with  a  hydraulic 


Fig.  1.    Low-pressure  Deane  Single-actingr  Geared  Pump. 

press  system,  which  is  a  case  in  point.  The  triplex  power 
pump  installation  replaces  a  direct-acting  steam  pump  and 
materially   reduces  the  cost  of  operation. 

The  problem  presented  to  the  manufacturer  in  this  case 
was  to  provide,  for  any  one  of  three  presses  operating  suc- 
cessively: first,  a  comparatively  large  quantity  of  water  at 
low  pressure  for  advancing  the  press  ram  until  it  met  with 
considerable  resistance,  due  to  the  load,  and  second,  to  sup- 
ply a  gradually  diminishing  supply  of  fluid  at  gradually  in- 
creasing  pressure,   until   the   maximum   desired   load   on   the 


Fig.  2.    High-pressure  Deane  Triplex  Geared  Pump  wltb 
Spring  AUeviatora. 

press  platen  has  been  obtained,  at  which  point  the  discharge 
from  the  pump  must  cease  automatically,  but  the  pressure 
must  be  maintained  on  the  press  for  a  period  of  several  hours. 

These  peculiar  conditions  of  service  were  taken  care  of 
by  the  installation  of  two  pumps:  a  low-pressure  and  a  high- 
pressure  machine.  The  low-pressure  pump  is  shown  in  Fig.  1, 
and  as  can  be  seen,  is  simply  a  power  pump  of  the  vertical 
triplex  outside   packed   single-acting  pattern,   designed   for   a 

•  Address  :  370  Maple  St.,  Holyoke,  Mass. 


working  pressure  of  1,000  pounds.  This  machine  la  connected 
with  a  header  from  which  water  may  be  drawn  through  a 
check  valve  Into  any  one  of  the  three  presses  supplied.  It  la 
started  manually  and  stopped  by  means  of  an  automatic 
hydraulic  belt  shifter,  when  the  pressure  In  the  header  or 
discharge  from  the  pump  rises  to  1,000  pounds. 

The  special  high-pressure  pump  shown  In  Fig.  2.  and  In 
section  In  Fig.  3,  has  the  discharge  from  each  individual 
cylinder  piped  to  a  press  through  a  proper  three-way  operat- 
ing valve,  and  operate  continuously,  discharging  back  to  the 
suction  when  not  to  the  press.  This  pump  Is  novel  In  that  It 
has  a  separate  spring-controlled  alleviator  directly  connected 
to  the  pulsation  chamber  of  each  cylinder.  The  alleviators 
are  designed  with  a  capacity  equal  to  the  capacity  of  the 
pump  plunger  and  the  springs  of  the  alleviators  are  of  such 
size  that,  when  the  pressure  In  the  pump  cylinder  exceeds 
1.000  pounds  per  square  inch,  the  springs  just  begin  to  com- 
press. When  the  pressure  rises  to  6,000  pounds  per  square 
inch,  the  springs  compress  to  such  an  extent  as  to  permit 
the  alleviator  cylinder  to  take  the  entire  amount  of  water 
displaced  by  the  pump  plunger,  and  under  these  conditions 
no  discharge  from  the  pump  occurs. 

As  previously  stated,  there  are  three  presses  supplied  by 
the  two  pumps,  the  presses  being  worked  consecutively.  When 
the  first  press  is  made  ready  for  operation  both  pumps  are 


Pig.  3.    Vertical  Section  of  High-pressure  Pump  Cylinder  and  AUoTlator. 

started  manually.  The  low  pressure  operating  valve  is 
opened,  advancing  the  press  ram  until  the  ram  strikes  the 
load,  and  the  resistance  increases  so  as  to  raise  the  pressure 
in  the  discharge  line  from  the  low  pressure  pump  to  1,000 
pounds  per  square  inch.  At  this  point  this  pump  is  auto- 
matically thrown  out  of  action.  A  check  valve  in  the  line 
between  the  discharge  header  from  the  low  pressure  pump 
and  press  No.  1  closes,  and  the  high-pressure  pump.  Fig.  2, 
continues  to  advance  the  plunger  of  the  press  until  the  maxi- 
mum required  pressure  of  6,000  pounds  per  square  inch  is 
reached.  As  this  pressure  is  approached,  the  alleviator  goes 
into  action  and  ultimately  receives  all  of  the  fluid  displaced 
by  the  pump  plunger,  returning  the  fluid  to  the  pump  cylinder 
on  the  suction  stroke  of  the  plunger,  thus  reducing  the  load 
on  the  pump  to  practically  friction  load.  The  second  press 
is  made  ready  meanw-hile,  and  the  low-pressure  pump  again 
started  manually  and  the  operation  repeated  on  the  second 
press. 

From  this  description  and  from  the  drawing,  it  will  appear 
that  this  outfit  constitutes  a  very  compact  and  mechanically 
eflicient  pumping  plant  for  the  service  described.  The  sav- 
ing of  power  by  its  use  over  the  use  of  the  direct-acting  steam 
pump  is  appreciable,  and  the  use  of  the  low-pressure  pump 
materially  reduces  the  time  of  what  may  be  termed,  inactiv- 
ity of  the  presses. 
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MACHINE  FOR  CUTTING  OUT  METAL  SHEETS. 

The  machiiios  Uliistralinl  in  Figs.  1  and  2  are  spociall.v  con- 
structed for  the  purpose  of  cutting  out  metal  sheets  into  any 
desired  shape.  With  them,  templets  of  all  sorts,  sweeping 
boards  for  foundries,  and  similar  pieces  can  be  blanked  out 
with  great  rapidity.  This  type  of  machine  is  not  intended  for 
repetition  work,  as  such  work  Is  done  more  suitably  by  means 
of  special  dies  and  punches;  but  it  is  essentially  a  machine  to 
replace  the  hammer  and  chisel  work  which  is  often  necessary 
when  only  one  or  two  pieces  of  a  similar  shape  are  required. 

Two  sizes  of  these  machines  are  illustrated.  The  one 
shown   in  Fig.  1  has  a  12-inch  gap.  is  suitable  for  plates  up 


Pig.  1.    Machine  for  Rapidly  Blanking  out  Special  Irregular  Shapes  in 
Sheet  Metal.    Size  from  Punch  to  Throat.  12  Inches. 

to  %  inch  in  thickness,  and  runs  at  comparatively  high  speed, 
making  300  revolutions  per  minute.  Fig.  2  illustrates  a 
larger  machine,  having  a  gap  of  24  inches,  but  it  is  also  lim- 
ited to  plates  having  a  thickness  of  %  inch  or  less.  The 
speed  of  the  larger  type  is  250  revolutions  per  minute.  These 
machines  are  provided  with  a  round  punch  of  a  special  shape, 
such  as  shown  in  the  enlarged  view  at  A,  Fig.  3.  The  cutting 
edge  of  the  tool  is  in  front,  and  can  be  set  in  any  direction 
to  suit  the  work.  The  back  of  the  punch  is  prolonged  to  act 
not  only  as  a  stay  for  the  punch,  but  also  as  a  guide  for  the 
sheet  being  cut.  This  extension,  which  works  in  the  die  held 
in  the  anvil  just  below  the  punch,  is  long  enough  to  work  up 
and  down  in  this  die  throughout  the  stroke.  The  die  can  be 
raised  or  lowered  by  means  of  a  screw,  to  enable  the  operator 
to  pass  a  sheet  of  metal  under  the  punch,  so  that  he  may 
begin  to  cut  at  some  point  in  the  middle  of  the  plate. 

When  the  machine  is  in  operation,  the  sheet  being  cut  is 
guided  by  the  operator  so  that  the  punch  removes  the  metal 
as  close  as  possible  to  the  desired  outline  previously  scribed. 
The  sheet  is  fed  by  being  pressed  lightly  against  the  punch, 
which  causes  it  to  feed  inward  against  the  punch  extension 
with  each  upward  stroke.  As  the  end  of  the  punch  extension 
is  never  above  the  die,  it  acts  as  a  guide  and  greatly  facili- 
tates in  feeding  the  work  which  moves  in  quite  rapidly,  owing 
to  the  high  speed  of  the  machine. 

The  stroke  of  the  machine  is  slightly  greater  than  the 
thickness  of  the  piece  to  be  cut,  and  the  movement  is  obtained 
by  a  special  eccentric  motion  which  is  illustrated  in  the  sec- 
tional view,  Fig.  3.  As  will  be  seen,  an  eccentric  or  off-set  pin 
is  journaled  iu  a  cylindrical  piece  which  reciprocates  hori- 
zontally as  the  ram  moves  vertically.  This  method  of  trans- 
mitting the  motion  from  the  shaft  to  the  ram  greatly  simpli- 
fies the  construction.  In  the  engraving.  Fig.  4,  the  shape 
of  the  chip  taken  at  each  stroke  is  illustrated  by  the  dotted 
lines.  In  Fig.  5  some  of  the  examples  of  the  work  don©  on 
this  machine  are  shown.  The  locomotive  connecting-rod 
templet  seen  in  the  upper  part  of  the  engraving,  is  approxi- 
mately 0.118  inch  thick,  and  was  blanked  out   in  12  minutes. 


while  the  moulder's  strickle  shown  just  below  it,  which  is 
0,078  inch  thick,  required  but  a  single  minute.  Work  of  this 
kind  can  be  done  so  easily  that  very  little  practice  enables 
the  operator  to  cut  out  forms  so  closely  to  the  previously 
scribed  lines,  that  a  little  filing  will  finish  the  work. 

•     *     « 

THE  DIPLOMATIC  DRAFTSMAN. 

TIBBAB. 

In  the  drafting-room  of  a  certain  shop  manufacturing  a 
number  of  articles  requiring  special  automatic  machines,  I 
once  witnessed  a  deception  practiced  by  one  of  the  draftsmen, 
that  always  ended  in  saving  money  for  the  shop,  time  In  get- 


Pie- 


2.    View,  from  the  Opposite  Side,  of  a  Larger  Type  of  the  Machine 
sho-mi  in  Fig,  1.    Size  ftom  Punch  to  Throat.  24  Inches. 


ting  out  the  machine,  repeated  changes  in  design,  and  annoy- 
ance for  the  draftsman.  This  latter  result  may  have  been 
the  ruling  passion,  yet  the  other  things  accomplished  must 
not  be  forgotten.  I  have  somewhere  seen  diplomacy  defined 
as  the  art  of  getting  something  from  the  other  fellow  and  at 


Fig.  3, 


Sectional  Vie^^  of  Reciprocating 
Parts  and  Die-holder. 


iUo  c/i  in  erv ,  .V.  r. 
Fig,  4.    Half-view  of  a  Templet. 
iUustrating  by  the  Dotted   Lines 
the  Successive  Punchlngs. 

the  same  time  making  him  believe  that  he  has  gotten  some- 
thing from  you.  If  this  is  true,  then  the  draftsman  in  ques- 
tion was  a  past-master  as  a  diplomat.  This  game  of  diplomacy 
was  played  with  the  shop  superintendent. 

Now  the  wise  superintendent,  if  he  has  a  machine  of  a 
given  series  to  design,  will  give  the  draftsman  the  limits  of 
the  product  to  be  turned  out  on  that  machine,  possibly  a  few 
leading    dimensions,     and     leave     the     rest     to     him.       That 
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is,  If  he  is  a  good  draftsman — but  a  wise  superintendent 
never  has  anything  but  a  good  draftsman.  He  may  get  the 
others  a  little  cheaper,  but  they  are  expensive.  The  superin- 
tendent of  the  shop  in  question  was  a  wise  superintendent, 
for  he  (lid  all  of  the  above  named  things,  but  he  was  unwise 
inasmuch  as  he  did  not  let  it  end  there.  He  wanted  to  get 
lute  the  detail  of  design  too  much.  He  wanted  to  see  that  a 
cam  face  was  not  %  inch  too  wide  when  %  of  an  inch  would 
have  made  no  great  difference.  With  this  characteristic  fully 
developed,  it  was  his  habit  each  morning  during  the  hour 
devoted  to  the  drafting-room,  to  change  the  diameter  of  a 
shaft  \i  inch,  the  width  of  a  slide  '.j  inch,  the  diameter  of  a 
cam  roller  or  its  Stud  by  some  small  amount  \intil,  by  making 
a  few  changes  small  and  inconspicuous  in  themselves,  he  had 
mapped  out  enough  changes,  erasures,  moving  of  parts,  etc., 
necessary  to  accommodate  these  minor  changes,  to  keep  the 
draftsman  busy  about  all  day.  He  also  had  a  habit  of  impress- 
ing the  draftsman  with  the  fact  that  the  changes  must  be 
made,  ;uul  the  changes  were  made.  During  the  next  week, 
however,  things  that  had  appeared  too  light,  might,  when 
changed,  seem  too  heavy,  thus  necessitating  another  alter- 
ation. 

Do  you  wonder  that  it  was  discouraging  for  the  ambitious 
man  to  work  there?  Do  you  believe  me  when  I  say  that  the 
drafting  force  was  continually  changing  and  that  it  was  hard 
to  keep  a  good  man? 

There  were  in  the  drawing-room  only  a  draftsman,  tracer 
and  blue-print  boy — the  latter  two  embodied  in  one  person  who 
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Flff.  5.    Examples  of  the  Work  for  which  the  Machine  Is  Adapted. 

seemed  to  be  a  fixture.  The  draftsman  was,  however,  a 
transient:  First,  because  the  superinteudent  knew  a  good 
man  when  he  saw  him  work  and  unless  he  was  good  would 
soon  get  rid  of  him;  and,  second,  because  the  good  men 
would  not  or  could  not  stand  the  dictation  of  the  superinten- 
dent and  would  leave.  At  last,  along  came  a  man,  "the  best 
man  who  ever  pushed  a  pencil  over  a  piece  of  paper,"  accord- 
ing to  the  statement  of  the  superintendent.  Not  only  w-as 
this  man  a  good  draftsman,  but  he  was  also  a  good  reader  of 
character.  He  seemed  to  size  up  the  superintendent  imme- 
diately, and,  at  the  same  time,  seemed  to  know  just  liow  to 
handle  the  situation.  I  have  seen  him  repeatedly  lead  the 
superintendent  over  the  parts  that  he  had  been  accustomed 
to  change,  to  seme  minor  part,  usually  something  that  would 
not  affect  the  parts  already  designed,  and  discuss  this  with 
an  energy  that  would  make  one  believe  that  it  was  the  only 
vital  part  of  the  machine.  Over  and  over  again  would  the 
two  men  study  this  part  until  the  time  came  for  the  superin- 
tendent to  go,  or  until  he  was  called  away.  He  usually  went 
away  with  the  remark  that  he  would  take  that  up  the  next 
time;  and,  under  the  artful  guidance  of  the  draftsman,  he 
usually  did.  Thus  did  the  draftsman  guide  the  superinten- 
dent from  part  to  part  in  such  a  way  that  the  changes  made 
did  not  affect  the  previous  design.  The  draftsman  was  happy, 
mere  work  went  through  the  drawing-room,  there  was  a  more 
sj'stematic  progression  in  the  designs,  there  were  no  changes 
in  the  drawing  force,  and  there  was  a  superintendent  who 
was  better  satisfied,  less  anxious,  and  had  a  lighter  burden 
to  bear.  I  know  the  superintendent  was  better  satisfied,  for 
his  visits  to  the  drawing-room  were  less  frequent,  and  I  have 
once  or  twice  heard  him  remark,  "If  there  is  anything  you 
want  to  talk  over  with  me  on  this  design  call  me  in,  otherwise 
go  ahead." 

This  confidence  in  the  man  was  not  due  to  his  great  ability 
as  compared  with  those  preceding  him,  but  can  be  attributed 
only  to  the  fact  that  the  draftsman  had  educated  the  superin- 
tendent to  the  fact  that  minor  changes  are  not  necessary  in 


machine  design.  The  draftsman,  too,  was  wise  enough  to  call 
in  the  superintendent  and  discuss  at  length  any  of  the  essen- 
tials with  which  ho  was  not  familiar.  At  no  time  during  the 
period  In  which  the  man  was  a  draftsman,  and  up  to  the 
time  he  was  made  assistant  superintendent,  did  he  appear 
conceited  or  in  any  way  pretend  to  know  more  than  the  super- 
intendent.    I  believe  this  to  be  one  of  the  greatest  helps. 

I  want  to  be  Just  to  the  superintendent  and  speak  of  bit 
good  qualities  as  I  have  of  his  weaknesses.  He  was  a  won- 
derful man  as  a  shop  superintendent,  leaving  the  details  of 
the  several  departments  to  his  foremen,  having  the  confidence 
and   esteem  of  the  workmen,  and  at  the  same  time  making 


A  Caetlnt;  Puzzle— The  Bushing  with  Flangres  is  One  Piece  and  Is  a 
XjOose  Fit  Id  the  Pawl. 

dividends    for    the    company    every    day.    'Had    the    drawing 

department  been  a  large  one  with  a  chief  and  a  number  of 

men,   I   believe  his  attitude   would   have   been  the  same   as 

toward  all  other  branches  of  the  factory  and  that  he  would 

have  left  all  details  to  the  man  in  charge.     He  had  but  to 

learn  that  the  small  department  could  be  handled  in  the  same 

way. 

«     «    * 

CASTING  PUZZLE. 

The  accompanying  half-tone  Illustration  and  line  engraving 
illustrate  a  difficult  piece  of  casting  made  by  the  Taylor  & 
Fenn  Co.,  Hartford,  Conn.  The  casting  is  a  brake  ratchet 
pawl  with  bushing,  used  on  street  railway  cars.  Both  the 
bushing  and  the  ratchet  are  solid  castings.    It  will  be  a  puzzle. 
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Cross-section  of  Brake  Ratchet  Pa\pl  and  Busbinff. 

we  expect,  to  most  mechanics  to  figure  out  how  this  work  is 
accomplished.  The  clearance  between  the  two  castings  is  only 
a  few  thousandths  inch. 

*     *     « 

An  ingenious  and  simple  method  of  cutting  master  plate 
cams  to  accurate  lead,  is  used  in  the  shops  of  the  Windsor 
Machine  Co.,  Windsor,  Vermont.  Suppose,  for  instance,  it  is 
desired  to  cut  a  plate  or  disk  cam  having  a  portion  of  its 
periphery  formed  with  a  uniform  rise,  at  the  rate  of  1.360  inch 
to  a  revolution  of  the  cam.  The  blank  is  mounted  on  a  work 
arbor  in  the  usual  way,  and  a  plain  cylindrical  cutter  of 
sufficient  length  is  clamped  in  place  on  the  spindle.  The 
indexing  is  set  for  a  number  of  spaces  obtained,  for  instance, 
by  dividing  the  lead  per  revolution  by  0.005.  This  gives 
1.360  -=-  0.005  =  272.  The  blank  is  adjusted  at  the  proper 
height  for  the  cutter  to  machine  the  top  of  the  desired  rise. 
The  dogs  are  set  as  when  cutting  gear  teeth,  and  the  slide 
runs  back  automatically,  the  work  indexes  and  the  cutter 
feeds  forward  again.  During  the  indexing  the  work  head  is 
fed  downward  by  hand  0.005,  the  number  of  thousandths 
agreeing  with  the  number  used  for  dividing  the  lead  to  get 
the  indexing.  This  combination  cf  the  automatic  feeding 
and  indexing  of  the  machine,  and  the  feeding  of  'he  head 
down  0.005  inch  at  each  indexing,  is  continued  until  the 
required  cam  outline  has  been  completed.  The  working  edge 
is  then  carefully  dressed  off  with  a  file,  after  which  the  master 
cam  is  ready  for  use. 
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MACHINE  SHOP  PRACTICE.' 


GASHING  AND  HOBBING  A  WORM-WHEEL. 

In  the  construction  of  worm  gearing,  the  distance  from 
the  center  of  the  worm  to  the  center  of  the  worm-wheel  may 
be  fixed,  or,  in  some  cases,  variations,  within  reasonable  lim- 
its, may  be  permitted.  When  the  center  distance  is  fixed, 
which  will  be  the  condition  governing  the  work  under  con- 
sideration, the  mechanic  may  have  the  opportunity  of  test- 
ing the  accuracy  of  his  work  by  assembling  the  finished  gear 
In  its  place,  which  is,  of  course,  desirable.  We  shall  assume, 
however,  that  in  this  case,  such  opportunity  is  not  afforded. 

The  worm  itself  should  first  be  accurately  finished  as  it 
can  be  used  advantageously  in  testing  the  center  distance 
when  bobbing  the  worm-wheel.  We  shall  assume  that  this 
has  been  done,  and  that  the  wheel  blank  has  also  been  turned, 


i1Iachinery,y.Y. 
Fig.  1,    Determining  Center  Distance  between  Worm  and  Wtieel. 

and  will  consider  the  method  of  bobbing  the  teeth  in  the  lat- 
ter in  a  universal  milling  machine.  It  is  first  necessary  to 
gash  the  blank.  This  operation  consists  of  cutting  teeth, 
which  are  approximately  the  shape  of  the  finished  teeth, 
around  the  periphery  of  the  blank,  by  the  use,  preferably,  of 
an  involute  gear  cutter  of  a  number  and  pitch  corresponding 
to  the  number  and  pitch  of  the  teeth  in  the  wheel.  If  a  gear 
cutter  is  not  available,  a  plain  milling  cutter,  the  thickness 
of  which  should  not  exceed  three-tenths  of  the  circular  pitch, 
may  be  used.  The  corners  of  the  teeth  of  the  cutter  should 
be  rounded,  as  otherwise  the  fillets  of  the  finished  teeth  will 
be  partly  removed.  After  the  gashing  operation,  the  teeth 
are  finished  to  conform  to  the  shape  of  the  worm  by  revolv- 
ing the  blank  and  a  cutter  known  as  a  hob,  together,  sinking 
the  latter  into  the  blank  until  the  teeth  are  cut  to  the  re- 
quired depth.  As  the  worm  which  meshes  with  and  drives 
the  worm-wheel,  is  simply  a  short  screw,  it  will  be  apparent 
that  if  the  axes  of  the  worm-wheel  and  worm  are  to  be  at 
right  angles  to  each  other,  the  teeth  of  the  wheel  must  be 
cut  at  an  angle  to  its  axis  in  order  to  mesh  with  the  threads 
of  the  worm.  The  method  of  setting  the  work  and  obtaining 
this  angle  will  first  be  considered. 

After  the  dividing  head  and  tail-stock  have  been  clamped 
to  the  table  and  the  cutter  has  been  fastened  on  its'  arbor, 
the  table  is  adjusted  until  the  point  of  the  center  of  the 
dividing  head  and  the  center  of  the  cutter  lie  in  the  same 
vertical  plane.  (See  Shop  Operation  Sheet  No.  1.)  If  the 
cutter  used  has  a  center  line  around  its  periphery,  the  table 
may  be  set  by  raising  it  high  enough  to  permit  the  index 
head  center  to  come  in  contact  with  the  cutter;  the  table  can 
then  be  adjusted  laterally  until  the  center  coincides  with  the 
center  line  on  the  cutter.  When  the  table  is  set,  it  should  be 
clamped  to  the  knee  slide.  The  blank  to  be  gashed  is  now 
pressed  on  a  true-running  arbor  which  is  mounted  between 
the  centers  of  the  dividing  head  and  tail-stock  as  illustrated 
on  Shop  Operation  Sheet  No.  S6,  and  the  driving  dog  is 
secured,  to  prevent  any  vibration  of  the  work.  The  table  is 
now  moved  longitudinally  until  a  point  midway  between  the 

•  With  Shop  Operation  Sheet  Supplement. 


sides  of  the  blank  is  directly  beneath  the  center  of  the  cut- 
ter arbor.  To  set  the  blank,  place  a  square  blade  against  it 
on  first  one  side  and  then  the  other  and  adjust  the  table 
until  the  distances  between  the  blade  and  arbor,  on  each  side, 
are  equal.  Of  course,  if  the  diameter  of  the  arbor  were  greater 
than  the  width  of  the  blank,  the  measurements  would  be  taken 
between  the  latter  and  the  square  blade.  The  table  should 
now  be  set  to  the  proper  angle  for  gashing  the  teeth.  This 
angle,  which  should  be  given  on  the  drawing,  may  be  deter- 
mined either  graphically  or  by  calculation.  The  first  method 
is  illustrated  in  Fig.  2.  Some  smooth  surface  should  be  se- 
lected, having  a  Straight  edge  as  at  A.  A  line  B,  equal  in 
length  to  the  lead  of  the  worm  thread,  is  drawn  at  right 
angles  to  the  edge  A,  and  a  distance  C  laid  off  equal  to  the 
circumference  of  the  pitch  circle  of  the  worm.  If  the  diam- 
eter of  the  pitch  circle  is  not  given  on  the  drawing,  it  may 
be  found  by  subtracting  twice  the  addendum  of  the  teeth 
from  the  outside  diameter  of  the  worm.  Tbe  addendum  equals 
the  linear  pitch  X  0.3183.  The  angle  o  is  then  accurately 
measured  with  a  protractor,  as  shown  in  the  illustration.  The 
table  of  the  machine  is  then  swiveled  to  a  corresponding 
angle  which  can  be  measured  by  the  graduations  provided 
on  all  universal  milling  machines.  If  the  front  of  the  table 
is  represented  by  the  edge  A,  and  the  worm  has  a  right-hand 
thread,  the  table  will  be  swiveled  as  indicated  by  the  line 
ab;  if  the  worm  has  a  left-hand  thread  the  table  will  be  turned 
in  an  opposite  direction.  The  angle  that  the  teeth  of  the 
worm-wheel  make  with  its  axis,  or  the  angle  to  which  the 
table  is  to  be  swiveled,  may  also  be  found  by  dividing  the 
lead  of  the  worm  thread  by  the  circumference  of  the  pitch 
circle;  the  quotient  will  equal  the  tangent  of  the  desired 
angle.  This  angle  is  then  easily  found  by  referring  to  a  table 
of  natural  tangents. 

When  the  table  is  set  and  clamped  in  place,  as  many  gashes 
are  cut  in  the  periphery  of  the  wheel  as  there  are  to  be  teeth. 
If  the  diameter  of  the  cutter  is  no  larger  than  the  diameter 
of  the  hob  to  be  used,  the  depth  of  the  gashes  should  be 
slightly  less  than  the  whole  depth  of  the  tooth.  This  whole 
depth  may  be  found  by  multiplying  the  linear  pitch  by  0.6866. 
Before  starting  a  cut,  bring  the  cutter  into  contact  with  the 
wheel  blank,  set  the  dial  on  the  elevating  screw  at  zero,  and 
sink  the  cutter  to  the  proper  depth  as  indicated  by  the  dial. 
When  the  cutter  is  larger  than  the  hob,  the  whole  depth  of 
tooth  should  be  laid  out  on  the  beveled  side  of  the  blank,  and 
a  gash  cut  in  to  this  line.  The  depth  as  indicated  on  the 
dial  should  then  be  noted  and  all  the  gashes  cut  to  a  corre- 
sponding depth. 

When  the  gashing  is  finished,  the  table  is  set  at  right 
angles  with  the  spindle  of  the  machine,  and  the  cutter  is 
replaced   with   a   hob   which    is   practically   a   milling   cutter 
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Fig.  2.    MeUiod  of  obtaining  Helix  Angle  of  Worm. 

shaped  like  the  worm  with  which  the  wheel  is  to  mesh.  The 
outside  diameter  of  the  hob  and  the  diameter  at  the  bottom 
of  the  teeth,  are  slightly  greater  thai,  the  corresponding  di- 
mensions of  the  worm  in  order  that  there  may  be  clearance 
between  the  latter  and  the  worm-wheel.  Before  bobbing,  the 
dog  is  removed  from  the  arbor.  The  hob  is  then  placed  in 
mesh  with  the  gashed  blank,  and,  as  the  two  rotate  together, 
the  blank  is  gradually  raised  until  the  body  of  the  hob  be- 
tween the  teeth  just  grazes  the  throat  of  the  blank.  After 
the  work  has  made  a  few  revolutions,  to  insure  well-formed 
teeth,  the  hob  and  wheel  are  disengaged,  and  the  finished 
worm  is  placed  in  mesh  with  the  latter,  as  shown  in  Fig.  1, 
after  the  chips  have  been  thoroughly  removed  from  the  teeth 
on  which  the  worm  bears.  The  worm  is  now  turned  along 
the  periphery  of  the  wheel  until  its  axis  is  parallel  with  the 
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top  of  the  table.  It  may  be  set  in  this  position  by  testing  the 
top  surfacis  of  the  threads  at  either  end  with  a  surface  gage. 
Set  the  pointer  of  the  gage  so  that  it  Just  toiifhcs  the  top  of 
a  thread  and  measure  the  distance  x  from  tho  pointer  to  the 
arbor.  Subtract  from  this  dinunsion  the  difference  between 
the  radii  r  and  )•,  of  the  arbor  and  worm,  and  the  result  will 
be  the  center  distance  C  If  the  worm  Is  accurately  made 
and  the  worm-wheel  blank  turned  to  the  exact  dlmenfeions, 
this  center  distance  should  be  very  close  to  the  distance  re- 
quired. If  necessary,  the  hob  may  be  again  engaged  with 
the  wheel  and  another  light  cut  taken.  When  testing  the 
center  distance,  as  explained  in  the  foregoing,  it  is  better  to 
lower  the  knee  sufficiently  to  make  room  for  the  worm  be- 
neath the  hob,  and  not  disturb  the  longitudinal  setting  of  the 
table,  as  the  relation  between  the  wheel  and  hob  will  then 
be  maintained,  which  is  desirable  in  case  it  is  necessary  to 
re-hob  the  wheel  to  reduce  the  center  distance. 

When  worm-wheels  are  made  in  large  quantities,  they  are 
cut  in  machines  especially  designed  for  this  purpose,  in 
which  the  wheel  blanks,  instead  of  being  mounted  on  a  free- 
running  arbor,  are  driven  by  gearing  at  the  proper  speed. 
This  makes  gashing  the  blank  previous  to  hobbing  unneces- 
sary,  as   the   change   gears   insure   a   correct   spacing   of   the 

worm-wheel  teeth. 

•     *     • 

BENDING  STRESSES  IN  CAR  TRUCK 
ARCH  BARS. 

■W.  B.  JOHNSTON.* 

The  stresses  occurring  in  bent  and  offset  rods  and  bars 
appear  to  be  underestimated  rather  frequently.  A  particular 
Instance  of  this  is  met  with  in  the  design  of  the  bottom  arch 
bar  shown   in   Fig.   1.     Several   of  these   gave   indications   of 
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Fig.  1.    Data  of  RaUway  Car  Truck  Arch  Bar. 

weakness  in  service  with  loads  as   indicated.     The  material 
in  the  bars  was  the  usual  grade  of  arch  bar  iron. 

In  calculating  the  stresses  in  this  bar,  the  first  step  is  to 
locate  a  center  line  so  as  to  determine  the  amount  of  the 
offset,  which  is  the  lever  arm  on  which  the  tension  in  the 
bar  acts  to  produce  bending  moments  and  resultant  stresses 
in  addition  to  those  due  to  direct  tension.  It  is  apparent  that 
when  the  load  comes  on  the  bar,  it  will  bend  down  over  the 
edge  of  the  journal  box,  and  up  around  the  edge  of  the  col- 
umn, and  the  two  bends  will  straighten  out  slightly,  as  shown 
exaggerated  for  clearness  in  Fig.  2,  w-hich  indicates  the 
character  of  the  stresses  set  up  by  these  deflections.  Assum- 
ing that  the  journal  box  bolts  and  column  bolts  are  tight, 
so  that  the  arch  bar  is  held  firmly  to  the  journal  box  and 
columns,  without  deflection  between  the  bolts,  the  portions 
of  the  bar  extending  out  beyond  the  edge  of  the  journal  box 
at  the  top  and  the  column  at  the  bottom  will  act  as  beams, 
rigidly  fastened  at  one  end  and  loaded  at  the  other,  carrying 
the  load  out  toward  the  adjacent  bends  to  the  points  where 
the  bending  moment  reverses.  The  bending  moment  reverses 
midway  between  the  bends  also.  A  line  A  D.  Fig.  2,  drawn 
through  points  B  and  C  on  the  lines  of  reversal,  will  be  the 
center  line  of  the  pull  on  the  bar,  and  the  length  of  a  per- 
pendicular to  this  line  from  any  point  on  the  center  line  of 
the  bar  itself,  between  the  bearing  on  the  journal  box  and 
columns,  multiplied  by  the  pull,  will  be  the  bending  moment 
acting  on  the  bar  at  that  point. 


Since  the  section  of  the  bar  Is  uniform.  It  will  be  sufll- 
clently  accurate  for  practical  purposes  to  draw  the  Una  AL). 
Fig.  1,  BO  that  the  perpendiculars  on  It  from  the  center  line 
of  the  bar  at  the  edges  of  the  bearings  on  the  Journal  box 
and  columns,  will  bo  equal  to  the  longest  ones  that  can  be 
drawn  from  the  center  line  at  the  adjacent  bends.  In  this 
case,  these  perpendiculars  are  11/16  and  'X>  Inch  respectively, 
as  shown  In  Fig.  1,  and  will  be  the  lever  arms  on  which  the 
force  P  will  act  to  produce  bending  momenta.  The  total  pull 
P  Is  about  19,570  pounds.  The  area  of  the  bar  Is  5  X  IVi  Inch 
=  6'/,  square  Inches.  The  stress,  due  to  direct  tension,  1b  then 
19,570 

=  3,130  pounds  per  square  Inch.    The  greatest  offset  is 

6.25 

11/16  inch.     The  section  modulus  8  of  the  bar  for  bending 

Dd'       5  X  (.IVi)* 
vertically    is    = =  1.302.       Consequently,    the 


fiber  stress  on  the  inside  of  the  bend  below  B  is  /  = 
19,570  X  11/16 


PI 


8 
10,333  pounds,  due  to   bending.     The  total 


1.302 

tensile  stress  on  the  inside  of  the  bend  is  evidently  the  sum 
of  the  stresses  due  to  straight  tension  and  to  bending,  or 
3,130  +  10,333  =  13,463  pounds  per  square  inch,  or  about  4  1/3 
times  that  due  to  the  direct  pull  alone.  As  a  matter  of  fact, 
the  journal  box  and  column  bolts  are  seldom  tight,  and  the 
consequent  deflection  in  the  bar  above  the  journal  box  and 
Oelow  the  columns  will  Increase  the  offsets  at  the  bends 
slightly,  and  the  maximum  stresses  due  to  bending  are  actu- 
ally a  little  greater  than  calculated  above.  However,  since 
the  upper  arch  bar  and  the  tie  bar  are  in  more  or  less  inti- 


TENSION-^  I      NJ 

°        \ 


J/ofA/nerp-.V. )'. 


•  Address :  Northern  Pacific  Railway  Co.,  St.  Paul,  Minn. 


Fig.  2.    lUuatrating  Character  of  Stresaee  in  Arch  Bar. 

mate  contact  with  the  bottom  arch  bar,  and  assist  to  some 
extent  in  keeping  It  straight,  the  difference  is  probably  very 
small. 

Examination  of  some  of  the  broken  arch  bars  confirmed 
the  opinion  that  the  breakage  was  due  to  excessive  tensile 
stresses  on  the  inner  sides  of  the  bends,  as  the  fracture 
always  started  on  the  inner  side  at  or  near  the  point  of 
greatest  offset,  some  occurring  at  the  top  and  some  at  the 
bottom.  It  seems,  therefore,  that  large  radius  bends  in  arch 
bars  are  an  element  of  weakness  rather  than  of  strength, 
unless  they  are  made  to  fit  the  journal  boxes  and  columns 
reasonably  closely.  By  curving  the  edge  of  the  bearing  on 
the  columns  and  making  the  radii  of  the  bends  in  the  arch 
bar  a  little  greater  than  those  on  the  journal  boxes  and  col- 
umns, but  with  the  centers  on  the  same  vertical  line,  probably 
the  best  possible  results  will  be  secured,  the  difference  In 
the  radii  being  made  just  sufficient  to  cover  the  unavoidable 
inequalities  in  the  forgings  and  castings. 

«     «     • 

During  the  past  few  years  the  coinage  of  penny  and  half- 
penny pieces  in  England  has  been  extraordinarily  heavy,  and 
the  cause  has  been  ascribed  to  the  introduction  of  the  "penny- 
in-the-slot"  machines  placed  in  the  railway  stations  and  public 
places.  Last  year  an  officer  of  the  British  mint  estimated  that 
not  less  than  £250,000  ($1,250,000)  is  permanently  locked  up 
in  these  machines  and  withdrawn  from  circulation.  A  single 
company,  it  is  stated,  in  twelve  months,  took  no  less  than 
33,984,671  pennies  out  of  their  machines. 
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NEW  DEVELOPMENT  IN  STEEL  CASTINGS. 

Every  mechanical  engineer  is  familiar  with  steel  castings, 
anil  probably  every  one  has  often  employed  them  and  wished 
that  he  could  be  justified  in  a  much  wider  use;  but  difficul- 
ties of  quick  supply,  of  uncertainty  of  sound  castings,  of  all 
too  frequent  hard  spots,  of  rough  surfaces,  of  washed  cores, 
of  obliterated  finer  details,  of  inability  to  get  thin  sections, 
of  drawing  and  weakness  at  rib  joints,  have  each  or  all  com- 
pelled a  resort  to  much  heavier  gray  iron  castings  or  to 
expensive  bronze  castings,  or  to  even  more  expensive  forgings. 

When  the  engineer  is  told  that  he  can  get  castings  in 
steel  within  twenty-four  hours,  with  no  hard  spots,  with  a 
surface  as  good  as  gray  iron,  with  absolutely  sound  material 
one  thin  machining  cut  below  that  surface,  without  blowholes 
or  coldshuts;  that  he  can  give  himself  a  free  hand  in  design 
even  to  the  extent  of  committing  the  hitherto  unpardonable 
sin  of  running  a  quarter-inch  or  even  thinner  rib  into  a  two- 
inch   or  heavier  section   and   with  a  fillet   of  a  quarter-inch 


details,  present  themselves.  Modestly  showing  itself  is  a 
gear  cutter,  near  the  left-hand  of  the  lower  shelf,  that  is  cast 
from  high  carbon  steel,  finished  and  hardened  just  as  though 
it  had  passed  through  the  blacksmith's  hands  instead  of  the 
molder's  flask;  better  still,  nothing  in  its  behavior  will  ever 
let  the  user  suspect  its  unorthodox  origin.  Near  it  is  a  hol- 
low casting,  with  thin,  circular  heat  radiating  ribs;  work  of 
this  character  is  considered  creditable  to  the  gray  iron  foun- 
der when  as  clean  and  sharp  as  this,  but  was  not  heretofore 
considered  as  even  a  possibility  for  the  steel  founder.  On. 
the  next  shelf  at  the  extreme  right  the  peculiar  double  cres- 
cent terminating  in  the  cross-cored  hollow  stem  involves  walls 
of  only  one-eighth  inch  thickness;  yet  perfectly  clean,  sound, 
uniform  material  and  as  clean  core  surfaces  as  are  ever  found 
in  gray  iron  are  its  characteristics. 

Further  along  the  clean  work  of  the  cast  bevel  pinions  com- 
pels the  admiration  of  those  who  know.  That  holds  also  for 
the  tortuous  snakelike  exhaust  manifold  with  its  very  thin 
cooling  ribs  to  be  seen  on  the  same  shelf  at  the  left. 


Fig.  1.     Group  of  Steel  Castln^a  made  by  German 

radius,  and  do  that  without  fear  of  drawing  or  weakness  in 
the  corner — that  engineer  will  shake  his  head  incredulously. 

When  the  engineer  is.  further  told  that  he  can  get  all  of 
this  and  practically  make  his  own  suggestions  as  to  elastic 
and  ultimate  limit,  elongation  and  contraction  per  cent,  and 
can  specify  carbon,  tungsten,  nicliel,  manganese,  vanadium 
and  other  alloys  exactly  as  he  would  for  bar  stock  or  forg- 
ings— then  that  engineer  may  be  pardoned  if  he  considers 
that  his  informant  is  either  trying  to  fool  him  or  has  himself 
been  fooled.  But  such  castings  are  here,  and  are  shown  in  the 
accompanying  illustrations. 

The  collection  of  steel  castings  shown  in  Fig.  1  is  fairly 
ecmprehensive;  at  the  bottom  there  are  cranks,  crosshead, 
propeller,  auto  truck  axles,  gasoline  engine  crankshaft,  truck- 
wheel  and  worm-gear.  On  the  shelves  above,  a  heterogeneous 
collection  of  sections  of  light  walls,  complicated  corework,' 
light   ribs    with    almost    feather    edges    and    all    with    sliarp 


process,  iUustratlng  Great  Variety  of  AppUcations. 

Passing  by  the  ship's  bell  and  other  objects  on  the  top  shelf 
with  a  mere  glance,  the  eye  is  held  by  the  spray  of  oak  leaves. 
The  material  would  have  made  glad  the  heart  of  Tubal  Cain, 
for  the  leaves  are  forged  and  shaped  cold  from  cast  test  bars 
of  soft  steel,  practically  wrought  iron,  and  the  stems  welded. 

The  wheel  at  the  bottom  right  should  have  received  more 
than  mere  passing  mention;  doubtless  the  designer  had  his 
own  reasons  for  the  extraordinary  combination  of  light  spokes 
and  heavy  rim;  the  maker  of  these  castings  has  no  fault  to 
find,  for  being  afforded  this  opportunity  to  show  that  light 
spokes  joined  to  heavy  hubs  or  rims,  are  all  easy  to  him 
and  that  he  could,  as  a  matter  of  every-day  work,  surmount 
difficulties  that  are  alike  beyond  the  gray  iron  founder  as 
beyond  the  steel  founder  not  possessed  of  the  new  knowledge. 

In  Figure  2  the  larger  central  piece  is  a  valve  used  by  the 
German  Navy  to  withstand  pressures  of  2,250  pounds  per 
square  inch.     The  faces  of  the  flanges  all   have  a  light  cut 
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taken  off  in  accordance  with  the  speciflcation.  Most  remark- 
able is  the  spidery  support  of  the  central  stem  guide  hub. 
A  critical  examination  of  the  line  section  of  Fig.  3  of  this 
casting  disclosing  its  complicated  coring  and  thin,  quarter- 
Inch,  walls  abruptly  joining  the  threc^-ciuarter-inch  heavy 
flanges,  first  creates  distrust  of  the  possibility  of  the  produc- 
tion of  this  thing  in  steel,  then  surprise  and  admiration  as 


Fig.  2.    Thin  Steel  Casting  Valve  Body  for  German  Navy,  carrying 
2250  pounds  Pressure. 

the  photograph  and  actual  casting  are  viewed.  Originally 
this  piece  was  made  of  a  light  grade  manganese  bronze;  even 
then  a  large  percentage  failed  to  pass  the  inspection  pressure 
test.  In  this  much  cheaper  steel  casting  wastes  are  altogether 
negligible. 

Referring  again  to  Fig.  2,  the  casting  supporting  the  valve 
is  a  German  railway  truck  detail.  The  piece  to  the  right  is 
net  a  carpenters  plane,  but  a  portable  yardsman's  brakeshoe 
as  used  in  German  freight  yards;  it  must  be  and  is  very  light; 
the  edges  thin  down  to  one-eighth  inch.  At  the  left  is  a 
bundle  of  cast  test  bars. 

The  group  of  Fig.  4  will  interest  the  automobile  engineer 
more  particularly.  The  bevel  gear  housing,  the  steering  gear 
details,  the  crank-shaft  and  the  exhaust  manifold  all  show 
clearly  the  clean-cut  quality  of  the  surfaces,  the  sharp  defini- 
tion of  detail,  the  quality  that  makes  a  cast  crank-shaft  feasi- 
ble, the  remarkable  coring  and  thin  walls,  that  are  all  charac- 
teristic of.  this  virtually  new  art  of  steel  founding. 
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Pig.  3.    Detail  of  Steel  Casting  Valve  Body,  showing  Thickness  of  WaUs. 

The  small  disk  lying  against  the  bevel  gear  housing  of 
Fig.  4  is  deserving  of  passing  mention;  it  is  cut  from  a  cast 
bar  of  carbon  tool  steel  of  85,000  to  100,000  pounds  tensile 
strength  and  4  to  6  per  cent  elongation.  The  cross-section 
shows  that  the  unevenness  of  the  scale  or  skin  is  not  a  six- 
teenth Inch  deep,  and  that  the  entire  material  is  as  sound  as 
any  hammered  and  carefully  forged  bar-stock. 


.The  majority  cf  the  castings  shown  io  Figs.  2  and  4  are  a 
standard  composition  known  as  extra  ductile  weldable;  that 
has  25,000  to  27,000  pounds  elastic  limit,  49,000  to  63,000 
pounds  ultimate  strength,  2G  to  27.5  per  cent  elongation  and 
41  to  42  per  cent  reduction  of  area;  these  are  qualities  char- 
acteristic of  only  the  best  Swedish  Iron  forglngs.  The  next 
standard  melt  gives  about  TO.OOo  pounds  ultimate  strength, 
and  after  that  about  100,000  pounds  is  frequently  supplied. 

Other  special  physical  characteristics  or  desirable  alloys 
are  furnished  as  required.  The  minimum  quantity  must  bo 
one  crucible  charge  of  200  pounds.  The  only  limitation  is 
that  the  speciflcation  must  be  one  that  is  procurable  in  rolled 
or  hammered  bar-stock.  Cutters  in  self-hardening  or  high- 
speed steel  of  simple  or  complicated  shapes  are  a  regular 
output.  The  usual  heat  treatments,  as  oil  tempering,  harden- 
ing, etc.,  that  are  employed  with  forglngs  and  bar  stock  are 
applied  to  these  steel  castings  also  whenever  they  are  of  the 
corresponding  composition. 

As  to  the  process  itself,  that  is  founded  on  the  well-known 
crucible  type.  The  novelty  resides  in  the  addition  to  the 
crucible  charge  compounded  in  accord  with  the  specified 
analysis,  of  a  "bomb"  or  "pill"  that  imparts  the  fluidity, 
smooth  flowing  and  gas  free  qualities  that  make  possible  the 
avoidance  of  the  various  ills  of  the  ordinary  process.  That 
suitable  melting  arrangements,  molding  methods,  sand  com- 


Fig.  4.    AutomobUe  Parts  made  in  Steel  by  German  Casting  Process. 

position,  facings  and  many  other  apparently  minor  matters 
go  to  the  attainment  of  the  final  result,  is  evident  enough  to 
all  familiar  with  the  older  processes.  Further  details  that 
would  interest  the  practical  founder  are  not  yet  ready  for  pub- 
lication. 

The  process  was  originated  in  Germany  where  it  has  been 
worked  near  Berlin  for  four  years  on  a  fairly  large  scale. 
The  various  large  electrical  companies  use  certain  grades  for 
their  field  magnets  because  of  the  remarkable  permeability 
and  great  density  and  freedom  from  blow-holes  of  the  soft 
grades;  Lahmeyer,  f.  i.,  uses  certain  mixtures  for  high  speed 
turbine  work.  The  locomotive  builders  are  permitted  to  use 
these  castings  where  the  government  that  owns  all  the  rail- 
ways in  Germany  excludes  all  other  steel  castings.  Automo- 
bile builders  consume  considerable  quantities.  Governmental 
as  well  as  private  naval  establishments  are  heavy  consumers. 
The  general  machine  industries  take  up  considerable  in  gear 
blanks,  with  cast  as  well  as  blocked-out  teeth.  Strange  to 
say,  even  grate  bars  that  are  usually  made  of  the  very  cheap- 
est of  cast  iron,  are  an  increasing  product;  this  is  because 
the  very  soft  grade  possesses  a  very  high  resistance  to  heat, 
does  not  warp  or  burn,  and  has  a  life  so  much  in  excess  of 
the  cast  iron  as  to  Justify  the  higher  first  cost. 

Mr.  Henry  Hess,  president  of  the  Hess-Bright  Mfg.  Co.  of 
Philadelphia,  Fa.,  has  acquired  the  process  for  North  Amer- 
ica, and  is  preparing  to  establish  the  industry  here.  Castings 
will  be  imported  during  the  interim  until  the  American  plant 

is  at  work. 

«     *     * 

The  total  length  of  street  and  interurban  lines  in  the 
United  States  operated  by  electricity  is  now  more  than  38,000 
miles.  There  are  still  776  miles  of  street  railway  operated 
by  cables,  steam,  or  horses. 


LETTERS   UPON  PRACTICAL   SUBJECTS. 

Articles  contribut-od  to  Macuinury  with  the  expoctation  of  payment  inimt  bo  submitted  exclusively. 


IRONWORK   ORNAMENTATION  OF  A 
MECHANIC'S  HOME. 

The  accompanying  halftone  illustrations  show  a  city  door 
yard  in  Greater  Pittsburg,  which  is  the  result  of  the  labors 
of  a  mechanic  during  Saturday  afternoons  and  holidays  for 
a  period  of  two  years.  A  helper  was  employed  occasionally. 
The  novelty  of  the  work  is  that  the  greater  part  of  the 
ornamental  ironwork  shown  is  waste  from  a  machine  shop 
and  scrap  from  a  sirap  iron  yard,  even  the  fence  being  pro- 
cured in  a  scrap  yard,  minus  posts,  hinges,  scrolls,  and  other 
ornaments.     The  house  is  on  the  corner  of  two  streets. 


imbedded  2\<;   feet  In  concrete  and  are  amply  strong  -to  sus- 
tain the  hammock. 

The  fence  on  the  side  street  is  illustrated  in  Fig.  4.  This 
view  illustrates  the  means  for  securing  the  fence  to  the  post 
by  angle  brackets  of  iron.  The  flower  pots  on  top  of  the 
posts  were  molded  from  a  regular  8-inch  flower  pot,  and  are 
made  of  cast  iron,  weighing  14  pounds  each.  The  tops  of 
the  posts  are  threaded,  and  standard  o-inch  caps  are  riveted 
to  the  bottoms  of  the  flower  pots,  and  they  are  then  screwed 
onto  the  posts.  This  view  also  shows  the  back  porch,  the 
lattice  of  which  is  made  from  an  elevator  car.  The  posts  of 
the   back   porch   are   made   from    3-inch    iron    pipe,    imbedded 


Flar.  1.    Front  View  of  Yard  with  Ornamental  Fence  and  Oates. 


Fig.  2.    Interior  View  of  Yard  showing  Pish  -Pond  In  Center. 


Pig.  3.    Portion  of  Yard,  with  Fish  Pond  made  from  Cast  Iron 
Pulley  lined  writh  Concrete. 

Fig.  1  shows  a  front  view  of  the  yard  and  the  ornamental 
fence  and  gates.  The  hinges  of  the  gates  have  ball  bearings. 
The  lions'  heads  and  scrolls  are  made  of  iron,  copper  plated 
with  a  verde  green  finish.  In  the  yard  are  a  sunken  garden, 
concrete  flower  pots,  hanging  baskets,  lamps,  and  a  fish  pond 
in  the  center. 

Fig.  2  Illustrates  this  portion  of  the  yard  and  shows  the 
fish  pond,  which  is  made  from  a  51i-foot  diameter  gas  engine 
pulley,  24-inch  face,  and  weighing  865  pounds.  The  interior 
is  lined  with  concrete  and  faced  w'ith  cement.  The  center 
of  the  pond,  in  which  the  plants  are  growing,  is  a  discarded 
fire  pot  of  a  furnace,  24  inches  diameter,  24  inches  high,  and 
weighing  245  pounds. 

Fig.  3  shows  a  near  view  of  the  fish  pond.  This  view  also 
shows  a  fence  used  as  a  trellis  for  vines,  and  concrete  flower 
beds  8  feet  long,  15  inches  wide,  with  3-inch  thick  walls 
reinforced  by  iron  wire  woven  and  laid  in  the  mold  before 
the  concrete  is  poured.     The  fence  posts  are  3-inch  iron  pipe, 


Fig    4. 


Entrance  from  Side  Street,  sho^Ting  Pipe  Fence  Posts  and 
Cast  Iron  Flower  Pots. 


in    concrete.       The   sliding   elevator   door   was   also   utilized, 

and  a  lock  is  provided  which  secures  the  door  and  protects 

the  refrigerator  and  contents  which  are  stored  in  the  porch. 

Pittsburg,  Pa.  W.  A.  Painter. 


DEVICE  FOR  TESTING  TRUTH  OF  CUT  GEARS. 
The  illustration  shows  a  device  for  testing  the  truth  of  cut 
gears  used  in  the  construction  of  gas  and  gasoline  engines. 
All  cut  gears  are  tested  after  the  machining  is  done,  or  if 
they  are  case-hardened,  after  the  hardening  process.  Only 
gears  that  are  absolutely  true  are  put  in  the  engines;  how- 
ever, a  slight  variation  from  truth  will  pass  inspection.  Gears 
that  have  been  case-hardened  will  vary  more  or  less,  conse- 
quently a  test  must  be  made  to  see  that  no  imperfect  ones 
are  used.  In  engines  of  this  class,  all  gears  are  meshed 
closely  to  avoid  any  back-lash  and  to  prevent  as  much  as 
possible  any  noise  in  the  running.  If  a  pair  of  gears  have 
become  slightly  oval  in  shape  during  the  hardening  process. 
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long  and  short  diameters  will  exist  which  are  not  notice- 
able to  the  naked  eye.  Assembling  gears  of  this  kind  will 
result  in  a  '•rattle"  or  a  'bind"  in  each  revolution,  and  to 
avoid  such  gears  is  the  purpose  of  the  test. 

The  device  for  making  this  test  consists  of  a  cast  Iron  plate 
A  ribbed  at  the  bottom  and  machined  on  the  top  surface;  a 
cast  plate  B  with  a  projecting  arm  C  in  which  is  secured  a 
shoulder  stud-screw  D;  a  cast-Iron  segment  plate  E  drilled 
and  reamed  at  one  end  to  lit  fulcrum  stud  li,  and  having  at 
the  opposite  end  a  shoulder  stud  F  on  which  revolves  a  mas- 
ter gear   of   the   same   pitch   as   the   gears   to   be   tested;    an 
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Teatlner  the  Truth  of  a  Cut  Gear  by  revolving  It  with  Maat«r  Gear  and 
noting:  changes  in  Center-to-center  Distance. 

indicator  pointer  G  drilled  to  pass  down  over  fulcrum  stud  B 
and  axle  stud  F;  a  graduated  brass  plate  /  secured  to  base  A; 
and  a  shaft  J ,  the  lower  end  of  which  revolves  in  a  step  bear- 
ing beneath  the  plate  B.  To  this  shaft  is  secured  a  worm- 
wheel,  and  on  the  part  which  projects  above  this  worm- 
wheel  are  placed,  and  rigidly  secured  by  means  of  a  key,  the 
gears  to  be  tested.  The  worm  h  is  made  of  machine  steel 
and  case-hardened,  and  is  driven  by  i  i/j-inch  round  belt 
passing  over  wheel  M.  A  steel  spring  V  is  fastened  to  plate 
B  and  inde.x  hand  G.  The  segment  plate  E  is  machined  on 
its  bottom  face  which  rests  and  slides  on  the  upper  face  of 
plate  B.  On  the  upper  face  of  plate  E  rests  the  index  hand, 
and  on  top  of  this  is  a  steel  washer  around  axle  stud  F.  On 
this  washer  rests  the  master  gear,  which  is  perfect  in  every 
detail.  The  gear  to  be  tested  Is  revolved  by  means  of  the 
wheel  and  worm,  and  any  irregularity  in  the  diameter  will 
show  on  the  graduated  plate.  Detroit. 


MAKING  AND  HARDENING  A  DRILL  FOR  BRICK. 

The  accompanying  illustration  shows  a  cheap  and  service- 
able form  of  drill  for  brick  walls,  which  can  be  made  from 
wrought  iron,  gas  or  steam  pipe.  A  solid  plug  is  welded  in 
one  end  to  close  it  up  and  serve  as  a  head  for  the  drill,  and  the 
other  end  is  serrated  after  the  same  manner  as  a  hollow  mill 
or  core  drill,  and  slightly  spread  to  give  it  clearance.  As 
the  drill  is  made  from  wrought  iron,  ordinary  methods  of 
hardening   are    of   little   use;    but  by   heating   the   working 


Sfachineru.y-  5' 
Bricic  Drill  made  from  Wrought  Iron  Pipe. 

end  of  the  drill  to  a  fusing  temperature,  along  with  a  piece 
of  thin  cast  iron,  and  allowing  them  to  come  in  contact  while 
in  the  fire,  part  of  the  cast  iron  will  adhere  to  the  wrought 
iron  and  can  be  pretty  evenly  distributed  over  the  teeth  by 
turning  the  drill.  After  a  fair  coating  of  the  cast  iron  has 
adhered  to  the  teeth,  remove  the  drill  from  the  fire,  shake  it 
or  give  it  a  light  rap  upon  something  solid  to  remove  any 
surplus  cast  iron,  and  insert  in  a  cold  water  bath.  The  teeth 
of  a  drill  treated  in  this  manner  are  so  hard  that  they  can 
not  be  touched  with  a  sharp  file,  and  will  wear  until  the  rest 
of  the  drill  is  completely  worn  out  if  it  is  not  subjected  to 
heavy  hammering.  James  Cban. 

Plainfield,  N.  J.  1 


CUTTING  AN  ACCURATE  SCREW  FROM  AN 
INACCURATE  LEAD-SCREW. 

"We  find,  after  testing,  that  the  feed-screws  of  the  machines 
supplied  by  you  to  our  order  are  not  accurate  enough  for  our 
purpose;  before  placing  any  further  orders  with  you  wo 
should  like  your  assurance  that  this  matter  will  receive  your 
attention." 

Thus  ran  an  epistle  received  by  us  from  one  of  our  best 
customers,  and  one  of  the  first  things  done  after  reading  It 
was  the  testing  of  the  lead-screw  of  our  precision  (?)  screw- 
cutting  lathe.  It  was  found  to  be  about  0.090  inch  out  In  six 
feet,  so  that  our  customer  had  just  cause  for  complaint.  A 
conference  of  beads  of  departments  was  held,  and  varioiis 
methods  of  overcoming  the  difllculty  suggested.  One  idea 
was  to  have  a  threaded  bush  to  take  the  thrust  of  the  lead- 
screw,  arranged  so  that  as  the  lead-screw  revolved  the  bush 
was  also  turned  by  suitable  gearing,  pulling  the  lead-screw 
and  carriage  bodily  with  it  as  it  screwed  out  of  its  bearing. 
This  scheme,  though  a  good  one,  was  vetoed  because,  as  ono 
of  the  foremen  pointed  out,  it  could  only  rectify  the  aggregate 
inaccuracy;  local  errors  would  not  be  provided  for.  I  then 
had  a  turn,  and  claimed  that  I  had  a  scheme  whereby  all 
local  errors  were  rectified.  The  idea  of  all  the  local  Inaccu- 
lacies  in  the  lead-screw  being  corrected  in  the  screw  being 
cut,  was  deemed  impossible  and  at  first  sight  it  does  seem  tj 
be  a  rather  difficult  thing  to  accomplish,  but  after  an  explana- 
tion of  the  proposed  method  it  was  acknowledged  that  the 
scheme  was  practicable.  We  did  not  use  it,  however,  as  it 
was  thought  advisable  to  install  a  new  lathe,  and  with  this 
machine  we  got  a  lead-screw  which  was  guaranteed  to  be 
within  certain  limits;  however,  it  might  be  interesting  and 
useful  to  readers  of  Maciiineby  to  know  how  we  proposed  to 


V J 

Fig.  1.     Section  in  the  Plane  A— B,  Fig.  2. 

accomplish  the  seemingly  impossible  task  of  cutting  an  accu- 
rate screw  from  an  inaccurate  lead-screw. 

The  first  thing  to  do  is  to  measure  the  pitch  of  the  lead- 
screw  at  a  number  of  places  and  find  what  the  inaccuracy  is. 
A  large  change  gear  is  mounted  at  the  end  of  the  screw  and, 
assuming  that  the  lead-screw  is  V^  inch  pitch,  six  turns  of  the 
change  gear  should  move  the  carriage  exactly  3  inches.  Every 
3  inches  seems  to  be  a  convenient  distance,  though  longer  or 
shorter  distances  could  be  measured  in  exactly  the  same 
manner;  of  course,  the  lead-screw  would  have  to  be  turned  a 
larger  or  smaller  amount.  After  the  change  gear  has  been 
revolved,  we  will  say  6  times,  a  vernier  or  micrometer  is 
used  to  measure  the  actual  movement  of  the  carriage.  By 
this  means  we  can  tell  how  much  the  actual  movement  dif- 
fers from  the  theoretical  movement,  or,  in  other  words,  how 
much  the  pitch  of  the  screw  is  out.  This  difference  or  error, 
for  every  3  inches  of  the  whole  length,  is  tabulated,  care  be- 
ing taken  to  also  record  whether  the  pitch  is  large  or  small. 
When  the  screw  has  been  measured  throughout  its  length, 
the  next  operation  is  the  correction  of  the  errors.  The 
method  whereby  this  is  done  is  shown  diagrammatically  in 
•Figs.  1  and  2. 

Referring  to  Fig  1,  a  special  lead-screw  nut  A  is  screwed 
directly  onto  the  lead-screw  and  kept  irom  revolving  by  the 
pin  B.  On  the  outside  of  the  nut  revolves  the  32  X  8  pitch 
gear,  the  shank  of  which  is  threaded  externally  and  screwed 
into  the  bracket  C  which  is  screwed  to  the  apron.    Meshing 
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with  the  32  X  8  pitch  gear,  is  a  rack  O  upon  the  top  of  which 
presses  the  weighted  lever  E  pivoted  at  F.  At  the  lower  end 
of  the  rack  Is  fixed  a  runner  ■/,  as  shown  In  Fig.  2.  It  will 
be  seen  that  If  rack  D  be  moved  either  up  or  down  the  car- 
riage will  be  moved  independently  of  the  lead-screw  O,  and 
a  simple  calculation  will  show  that  0.050  inch  movement  of 
the  rack  will  move  the  carriage  0.001  inch,  so  that  if  we  can 
arrange  some  means  of  raising  and  lowering  the  rack  at  the 
right  time  and  the  right  amount,  we  shall  be  able  to  cut  a 
screw  which  will  not  be  a  copy  of  the  lead-screw  because  It 
will  not  have  its  errors.  At  the  front  of  the  bed  and  directly 
under  the  runner  on  rack  7)  is  a  fence-like  structure  //  made 


equal  parts,  and  the  points  thus  found  projected  onto  the  line 
AB.  Radial  lines  DE,  DF,  etc.,  are  then  drawn  from  the  cen- 
ter D  through  these  points  to  the  circle  AHOB,  transferring 
the  harmonic  motion  to  the  path  of  the  cam  rollers.  The 
arcB  OT.  Eli,  FX,  etc.,  are  then  drawn.  The  outermost  posi- 
tion of  the  cam  roller  with  respect  to  the  cam,  will  he  seen 
at  A,  likewise  the  innermost  at  0.  Arcs  are  drawn  through 
these  outer  and  inner  positions  of  the  roller  centers.  A  dis- 
tance J8  is  chosen,  depending  upon  the  time  required  for  the 
action.  This  time  must  not  be  too  long,  else  interference  of 
the  cam  and  rollers  w-ill  result,  and  if  too  short,  a  sharp  point 
at  0   is  developed.     JS  is  divided   into  the   same  number  of 


Device  for  Correcting  Inaccuracies  in  the  Lead-screw  by  an  Automatic  Movement  of  the  Carriage  regulated  by  the  Rise  and  FaU  of  RoUer  J. 


Fig.  2, 

of  wood.  This  consists  of  a  number  of  boards,  joined  to- 
gether by  battens  at  the  back,  and  arranged  so  that  the  run- 
ner may  work  on  the  end  of  the  grain  of  the  wood.  Knowing 
what  the  errors  in  the  screw  are,  and  also  knowing  that  to 
raise  or  lower  the  rack  0.050  inch  gives  a  carriage  movement; 
of  0.001  inch,  it  is  quite  an  easy  matter  to  reckon  up  how 
much  the  vertical  movement  of  the  rack  must  be  to  compen- 
sate for  the  errors  w'e  have  previously  tabulated;  so  that  if 
we  divide  the  board  H  into  3-inch  spaces  by  vertical  lines,  we 
are  in  a  position  to  mark  out  the  profile  required  to  meet  our 
particular  needs.  Suppose  that  in  the  first  3  inches  the  pitch 
of  the  lead-screw  was  0.003  inch  short;  we  should  know  then 
that  the  fall  between  the  first  and  second  3-inch  marks  K  and 
L  would  require  to  be  0.150  inch.  Proceeding  in  this  man- 
ner, the  w-hole  of  the  profile  is  marked  out.  Then,  if  care  is 
used  in  cutting  to  the  marks  and  in  mounting  the  board  :n 
position,  we  are  ready  to  get  to  work  on  our  screw,  knowing 
that  the  errors  in  the  lead-screw  will  be  corrected  by  our  auto- 
matic compensating  gear.  Of  course,  when  cutting  the  cor- 
rected screw,  the  counter-shaft  will  have  to  be  reversed,  as 
the  lead-screw  nut  must  not  be  disengaged.  I  forgot  to  men- 
tion that  it  would,  perhaps,  be  advisable  to  take  the  measure- 
ments of  the  lead-screw  after  the  solid  nut  A  has  been  put 
into  position,  as  the  conditions  then  would  be  more  like  the 
conditions  when  actually  cutting  the  screw. 

.nB  mentioned  before,  we  didn't  have  to  operate  on  our  old 
lathe,  but  if  I  am  ever  placed  in  similar  circumstances,  and  a 
new  machine  is  out  of  the  question,  I  should  have  no  hesita- 
tion in  trying  this  method  of  making  the  inaccurate  lead- 
screw  cut  one  that  is  accurate. 

Racquet. 

INTERMITTENT  CAM-CAM  ROLLEES. 

The  writer  recently  had  occasion  to  give  a  shaft  an  inter- 
mittent motion  with  an  angular  movement  of  90  degrees,  the 
shaft  to  revolve  in  one  direction  and  the  power  to  be  obtained 
from  a  parallel  shaft  having  a  speed  ratio  of  4  to  1.  A  pair 
of  intermittent  gears  would  have  done  the  trick  perfectly, 
but  were  not  used  as  excessive  shock  was  feared  on  account 
of  the  high  speed  to  which  they  must  be  run. 

On  one  end  of  the  shaft  to  be  rotated,  a  disk  with  four  cam 
rollers  A  spaced  to  90  degrees,  was  placed,  and  working  over 
this  plate  was  the  cam  B,  as  shown  in  Fig.  1.  The  develop- 
ment of  this  cam  is  shown  in  Fig.  2.  Though  originality  is 
not  claimed  for  the  design,  it  may  be  of  interest.  The  cam 
imparts  the  regular  crank  motion,  as  shown  further  on,  and 
the  action  is.  therefore,  quiet  and  easy.  To  lay  out  the  cam. 
a  circle  AHOB  is  chosen  for  the  path  of  the  cam  rollers  of 
the  driven  shaft,  and  divided  into  four  parts.  The  cam  ac- 
tion is  to  take  place  on  the  line  AB,  which  line  is  perpendicu- 
lar to  the  center  line  of  the  centers  M  and  D.  Upon  AB  the 
semi-circle   ACB  is  drawn  and   divided   into   anv  number  of 


parts  as  the  arc  CB.  and  radial  lines  drawn  to  the  center  M. 
At  the  intersection  of  these  lines  and  the  arcs  OT,  EU,  FX, 
etc.,  which  have  been  previously  drawn,  we  have  the  cen- 
ters which  the  cam  rollers  must  successively  occupy.  Three 
arcs  are  then  approximated  to  cut  these  centers,  giving  the 
cam  track  desired.  One-half  only  of  the  cam  is  shown  de- 
veloped, as  the  other  side  is  symmetrical. 

In  order  that  the  cam  slot  can  engage  the  next  roller,  either 
a  pawl  must  be  used  to  hold  the  roller  plate  (using  only 
Ihe  effective  part  of  the  cam  by  cutting  away  the  dwell),  or 
notches  cut  into  the  side  of  the  cam  itself  to  admit  the  next 
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Fig.  1.     Cam,  and  Digit  with  Rollers,  by  -which  an  Intermittent  Movement 
is  Imparted  to  the  Driven  Shaft. 

roller  into  the  track.  These  notches  C.  Fig.  1,  can  be  laid  out 
at  the  time  the  motion  is  plotted,  but  the  method  used  in  this 
instance  for  determining  the  shape  and  position  of  the  slot 
was  a  more  natural  one,  as  a  lay-out  of  both  cam  and  roller 
plate  was  made  on  cardboard  and  the  parts  cut  out  and 
pivoted  on  thumb  tacks;  then  by  revolving  the  disks,  hav- 
ing previously  blacked  the  rollers,  the  shape  of  the  notch  de- 
veloped itself.  It  will  be  seen  that  two  rollers  are  engaged 
in  the  track  at  the  dwell  of  the  cam.  thus  making  a  more 
rigid  stop  than  is  obtained  with  intermittent  gears. 

As  a   rule,   cam   rollers  belie  their  name,   in  that   they  do 
not   roll;    they   stick   once,    then   a   flat   soon   appears  on   the 
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periphery,  or  the  stud  wears  thereby,  destroying  tlie  true  cam 
action.  The  ball  bearing  rollers  shown  in  Figs.  3,  4  and  6, 
overcome  these  difficulties  and  from  experience  I  know  that 
these  rollers  roll,  require  little  attention,  and  insure  the 
true  cam  action  being  maintained.  Fig.  3  is  a  somewhat 
heavy  type,  the  two  bearings  being  contained  in  a  sleevt. 
which  protects  them  from  dirt  and  dust.     This  roller  has  th<; 


^larhiiirru.y.  Y. 
Fig.  2.    The  Development  of  the  Cam  shown  in  Fig.  1. 

advantage  of  being  supported  from  each  side.  The  bearings 
used  are  an  article  of  manufacture.  Fig.  4  illustrates  a  roller 
designed  to  overhang  Its  point  of  support.  The  cam  arm 
should  be  rather  heavy  to  keep  the  roller  true,  especially  if 
designed  for  a  movement  that  is  heavy,  or  if  at  times  subject 
to  very  quick  action;  otherwise  the  roller  may  cant  a  bit,  as 
shown  exaggerated  by  the  dotted  lines.     This  is  a  point  that 


*'  Fig.  5 
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Fis.  4 
Fig.  3 
Figs.  3,  4  and  5.    Three  Types  of  Ball-bearing  Cam  Rollers. 

is  often  overlooked  in  the  ordinary  roller,  and  while  it  is 
desired  to  avoid  this  overhung  style,  at  times  this  type  is  by 
far  the  most  convenient.  In  Fig.  5  a  light  type  of  roller  is 
shown.  As  this  type  is  small,  the  design  is  changed  slightly, 
the  internal  ball  race  being  removed.  As  will  be  seen,  this 
race  is  cut  in  the  stud  which  holds  the  roller  to  the  arm 
or  plate.  ,  Cybus  Tatlob. 

London,  Eng. 


A  BEVEL  GEAR  GAGE. 

In  order  to  overcome  the  necessity  of  calculations  for 
bevel  gears,  the  gage  illustrated  in  the  accompanying  engrav- 
ing was  constructed.  The  range  of  this  gage  will  permit 
calculations  of  bevel  gears  from  li/l.-inch  to  24-inch  pitch 
diameter  to  be  readily  made.  The  frame  F  is  a  brass  cast- 
ing reinforced  by  ribs  not  shown  in  the  engraving.  It  is 
finished  and  graduated  on  the  rim  to  half  degrees.  The  rim 
is  also  grooved  to  receive  a  vernier  slide  H.  which  reads  to 
minutes.  This  slide  is  retained  in  place  by  the  strip  K, 
allowing  the  vernier  to  slide  with  slight  friction.  The  lower 
part  of  the  frame  is  planed  to  receive  a  scale  A  running  in  a 
groove  with  a  good  sliding  fit.  TTie  head  /  is  fastened  tightly 
on  the  end  of  the  scale  A  and  forms  a  slide  for  the  scale  B. 
On  the  end  of  scale  iJ  is  a  small  arm,  not  indicated,  which 
carries  a  hardened  bushing  receiving  the  taper  pin  M.  This 
latter  is  driven  tightly  into  the  slide  J  and  its  center  is 
exactly  on  the  radial  line  from  the  center  of  the  arm  C,  and 


the  Index  at  the  arm's  recording  end  is  at  the  rim  of  frame  /'. 
The  slide  7  la  of  a  channel  shape,  sliding  freely  on  the 
radial  arm  C,  but  can  be  lifted  oft  the  arm  entirely.  The 
stales  were  made  to  order  by  the  Urown  &  Sharpe  Mfg.  Co., 
and  are  graduated  to  fiftieths  of  an  Inch.  Each  scale  is  pro- 
vided with  a  vernier,  reading  to  0.001  inch. 

(liven  this  arrangement,  it  will  be  seen  that  If  the  scale  B 
is  slipped  down  until  the  zero  mark  on  this  scale  Is  opposite 
the  zero  on  the  vernier  at  V,  the  radial  arm  C  will  be  parallel 
to  the  scale  A.  In  this  position,  scale  A,  scale  B,  and  slide  J 
can  be  moved  as  one  piece  in  the  longitudinal  direction  of 
scale  A,  the  radial  arm  remaining  at  zero  on  the  degree  scale 
on  the  rim  of  the  frame.  When  the  scale  B  Is  moved  from 
its  zero,  the  arm  C  will  register  the  angle  accordingly.  The 
arm  D  Is  called  the  face-angle  arm,  and  is  moved  independ- 
ently from  arm  C.  It  is  provided  with  a  hardened  straight 
edge  on  a  line  exactly  radial  from  the  center  where  the  arm 
is  pivoted.  This  arm  is  used  for  determining  the  face  angle 
and  the  depth  of  cut,  as  will  be  referred  to  later. 

The  piece  shown  In  detail  at  E  is  the  diameter  Increment 
gage,  more  commonly  called  the  blank  diameter  gage.  It  is 
made  to  slide  on  scale  B  and  is  used  only  when  face-angle 
arm  D  is  moved  away.  At  C;  is  shown  one  of  the  addendum 
and  depth  of  cut  gages.  These  gages  are  shown  in  detail, 
so  as  to  show  more  clearly  the  lines  and  figures  by  which 
they  are  graduated,  the  gage  G  being  also  enlarged.  The 
addendum  and  depth  of  cut  gages  are  hardened  and  ground 
to  fit  the  slide  across  the  top  of  slide  J.  Owing  to  the  fact 
that  the  pitch  lines  would  come  too  close  together  if  all  were 
marked  on  the  same  piece,  there  may  be  different  blades  for 
different  pitches  and  depths  of  cut.  One  of  these  blades  can 
be  seen  in  place  in  the  assembly  drawing,  with  the  corner 
extending  beyond  the  center  of  the  pin  M.  If  the  gear  was 
a  four-pitch  gear,  the  amount  of  extension  would  be  one-quar- 
ter inch;  if  a  6-pitch  gear,  1/6  inch,  etc.  The  blades  are  set 
by  bringing  the  pitch  lines  opposite  the  zero  mark  on  slide  J. 
The_gages  can  be  used  at  either  end  of  slide  J.  the  point  y 
becoming    the    working    point    when    it    is    necessary    to    get 
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Gage  facilitating  Bevel  Gear  Calculations. 


closer  to  the  center  for  small  bevel  gears.  When  the  gage  is 
set,  if  the  arm  D  is  brought  up  against  its  point,  the  face 
angle  is  thereby  determined. 

As  an  example,  we  will  assume  that  we  are  to  make  bevel 
gears  like  samples  furnished  us.  We  find  in  the  larger  bevel 
gear  of  the  samples  furnished  40  teeth,  and  in  the  smaller  20 
teeth.  The  larger  gear  measures  roughly  about  10  inches 
pitch  diameter,  and  we  therefore  decide  that  it  must  be  4- 
pitch.  To  get  the  correct  size  of  the  larger  gear,  set  scale  B 
to  one-half  the  pitch  diameter  of  the  large  gear,  or  5  inches. 
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and  set  the  scale  A  to  one-half  the  pitch  diameter  of  the  small 
gear,  or  2>,i;  Inches.  Lock  the  scales  by  means  of  the  wing  nut 
on  the  head  /.  Take  an  addendum  gage  for  4-pitch,  and  set 
the  4-pitch  mark  in  line  with  the  zero  on  slide  J.  Bring  the 
arm  D  up  to  the  corner  of  the  blade  of  the  gage,  and  read  oH 
the  angle  to  which  it  points  on  the  protractor,  using  the 
vernier  //  if  necessaVy.  The  angle  read  off  the  scale  is  the 
face  angle  of  the  blank.  Now  move  the  arm  D  around  against 
the  stop  pin  L,  place  gage  E  on  scale  B  and  slide  it  down  until 
the  extending  arm  touches  the  addendum  gage  on  the  cor- 
ner. Then  take  the  reading  of  the  gage  E  at  the  vernier. 
Twice  the  amount  of  this  reading,  plus  the  reading  at  the  B 
scale  vernier,  equals  the  outside  diameter  of  the  blank.  This 
whole  operation  is  done  in  less  than  five  minutes.  It  simpli- 
fies the  method  of  getting  the  sizes  of  bevel  gear  blanks,  and 
particularly  for  the  repair  shop,  is  a  great  convenience. 

The  gage  may  also  be  used  as  a  right  angle  triangle  com- 
putor.  Scales  A  and  B  may  be  considered  as  the  sides  in- 
cluding the  right  angle,  and  the  scale  on  the  arm  G  will  give 
the  length  of  the  hypothenuse,  registering  one  of  the  oblique 
angles  on  the  protractor  at  the  same  time.  By  setting  the 
slide  J  to  a  unit  radius  and  the  arm  C  to  a  known  angle,  the 
reading  on  scales  B  and  A  becomes  the  sine  and  cosine,  re- 
spectively. By  setting  scale  A  to  a  unit  length  and  arm  C 
to  a  known  angle,  the  reading  on  scale  B  becomes  the  tan- 
gent of  the  angle,  etc.  W.  A. 


GRINDING  "WHEEL  FOR  LEATHER  SPLITTING 
KNIVES. 

From  a  mechanical  standpoint,  the  most  exacting  as  well 
as  the  most  interesting  process  in  the  manufacture  of  fine 
leather  is  the  cutting  of  the  tanned  hide  into  thin  sheets  or 
"splits,"  which  are  worked  up  into  a  multitude  of  products, 
ranging  from  watch  fobs  to  automobile  cushions,  and  varying 
in  thickness  according  to  their  respective  uses.  As  the  al- 
lowable deviation  is  but  a  few  thousandths  inch,  the  splitting 


Turning  a  Large  PuUey  with  Lead  Rim  in  a  Small  Lathe. 

machine  must  be  kept  in  perfect  condition,  and  the  cutting 
knife  be  maintained  with  almost  a  razor-like  sharpness  to 
prevent  dragging  or  crowding  the  hide  and  leaving  a  thick 
spot.  There  are  two  types  of  splitting  machines  in  general 
use,  one  of  which  has  a  cutting  knife  %  inch  thick,  4  inches 
wide,  and  about  6  feet  long.  This  knife  is  sharpened  at  the 
top  and  bottom,  with  the  ground  edges  extending  back  nearly 
2  inches,  forming  as  sharp  an  angle  as  is  practicable.  The 
grinding  is  done  with  fine,  sharp  sand  applied  to  a  lead  wheel, 
across  the  face  of  which  the  knife  is  passed. 

One  of  the  "annual"  jobs  is  the  preparation  of  a  new  grind- 
ing wheel.  A  24-inch  pulley  with  a  number  of  one-inch  holes 
drilled  in  the  rim  is  put  in  a  sand  mold  and  lead  poured  In, 
completely  surrounding  the  rim.  The  pulley  is  then  turned 
off  to  a  diameter  of  27  inches  and  the  edges  chamfered.  Our 
largest  lathe  will  not  permit  the  tool-post  to  pass  the  pulley, 
so  we  used  first  a  tool  that  extended  out  7  inches  which, 
though  made  of  heavy  stock,  left  fine  chatter  marks.  Before 
the  chips  fell  from  the  tool,  they  would  also  rub  against  the 


finished  surface,  and  produce  straggling  grooves.  The  wheel 
as  finished,  though  passable,  did  not  present  a  neat  appear- 
ance, 80  I  decided  to  have  it  done  in  another  way,  as  shown 
in  the  illustration.  An  angle  plate  was  bolted  to  the  lathe 
carriage,  and  to  it  was  clamped  the  tool  suitably  blocked.  In 
this  position  the  tool  is  rigid,  and  its  slant  is  sufficient  to 
let  gravity  carry  the  chips  away,  and  the  completed  wheel  is 
perfect.  It  might  be  asked  why  such  a  wheel  is  used  in 
place  of  an  ordinary  abrasive  stone  of  proper  grade.  There 
are  two  reasons:  First,  in  order  to  have  the  cutting  edges 
of  the  knife  as  little  concave  as  possible,  a  large  grindstone 
wheel  must  be  used,  the  cost  of  which  does  not  compare 
favorably  with  the  lead  wheel  method;  second,  the  lead  and 
sand  method  heats  less,  leaves  less  "feather,"  and  a  better  edge 
than  other  wheels  that  have  been  tried  for  the  purpose. 
Middletown,  N.  Y.  Donald  A.  Hampson. 


SPECIAL  HOB  FOR  WORM-GEARS. 

The  accompanying  half-tone  and  line  engraving  show  a 
hob  made  by  the  writer  several  years  ago  for  facilitating 
the  cutting  of  worm-gears.  It  is  well  known  that  if  a  hob 
is  not   provided   with  relieved  teeth,   it   is   an   unsatisfactory 
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Fig.  1.    Worm-gear  and  Special  Hob  by  which  it  ia  Cut. 

tool  for  removing  stock,  and  can  only  be  used  for  the  last 
finishing  touches  on  the  worm-gear  after  it  has  been  pre- 
viously gashed.  The  gears  which  were  to  be  cut  in  this  case 
were  commonly  made  of  cast  iron,  and  to  first  gash  these 
worm-gears  and  then  hob  them  was  rather  expensive.  There 
were  no  facilities  for  making  ordinary  hobs  with  relieved 
teeth,  but  there  was  a  lathe  in  the  shop  fitted  with  a  reliev- 
ing attachment  whereby  it  was  possible  to  relieve  single  cut- 
ters. In  order  to  overcome  the  necessity  of  using  hobs  with 
relieved  teeth,  we  proceeded  to  make  a  special  form  of  hob, 
as  shown  in  the  accompanying  half-tone  and  line  engraving. 
'On  this  hob,  teeth  were  cut  of  the  same 
form  as  the  cross-section  of  the  worm 
thread,  but  instead  of  giving  a  lead  to 
the  hob  thread,  the  teeth  are  simply 
circular  ridges  around  the  tool,  and 
the  threads  are  circular  grooves.  The 
hob  is  then  fluted  in  the  ordinary  way. 
When  in  use,  the  hob  or  cutter,  as  it 
would  be  more  properly  called.  Is  set 
at  an  angle  with  the  axis  of  the  worm- 
wheel  in  order  to  produce  the  proper 
angle  of  the  teeth  in  the  latter.  The 
outside  of  the  hob  is  turned  to  a  coni- 
cal shape  toward  each  end,  the  cutter 
being  full  size  in  the  center,  and  the 
angle  of  the  taper  being  equal  to  the 
angle  to  which  the  cutter  is  turned  or 
rotated  for  cutting  the  worm-teeth. 
This  angle,  of  course,  is  the  same  as 
the  angle  to  which  the  saddle  of  the  milling  machine  is 
turned  when  bobbing.  When  using  this  tool  for  bobbing,  in- 
stead of  indexing  one  tooth  at  a  time,  it  is  common  to  index 
around  a  number  of  teeth  at  a  time,  so  as  to  give  the  cutter 
a  chance  to  cut  nearly  an  equal  amount  oh  both  sides  of  the 
center.  This  obviates  any  tendency  of  crowding  caused  by  a 
heavier  cut  on  one  side  than  on  the  other.  Finally,  of  course, 
the  worm-gear  is  finished  by  indexing  one  tooth  at  a  time. 
,  It  should  be  stated  here  that  originally  there  was  no 
thought  of  making  the  gears  without  bobbing,  but  it  was 
found  that  it  was  possible  with  a  cutter  of  this  form  to  cut 
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a  fairly  good-looking  gear  without  liobbing.  Of  course,  the 
gear  will  not  be  theoretically  correct,  but  it  will  be  nearly 
enough  correct  for  the  commercial  purposes  for  which  it  is 
intended.  It  is  evident  that  both  riglit-hand  and  left-hand 
cutters  can  be  cut  simply  by  turning  the  table  on  which  the 
index  centers  with  the  worm-wheel  are  mounted,  in  opposite 
directions.  Fbancis  P.  Havens. 

Walthani,  Mass. 


TURNING  SOFT  RUBBER. 

In  the  How  and  Why  column  of  the  December  issue  of 
ftrACiii.NEKY  a  question  regarding  the  turning  of  soft  rubber  was 
submitted.  The  writer  has  turned  soft  rubber  with  an  ordi- 
nary wood-turner's  gouge,  about  %  inch  wide,  and  it  works 
very  well.  The  gouge  must  be  ground  hollow  and  kept  very 
sharp.  The  shavings  resemble  band  rubber.  No  lubricant  is 
used.  F.  A.  Ross. 

Beloit,  Wis. 

In  regard  to  "L.  M.'s"  question  as  to  a  method  of  turning 
soft  rubber  in  a  lathe,  the  following  procedure  will  be  found 
to  give  good  results.  Rig  a  small  grinding  wheel  on  the  tool- 
post,  driven  by  a  drum  from  overhead  or  by  a  small  motor 
attached  to  the  carriage.  If  a  grinder  of  suitable  size  is 
available,  more  accurate  results  will  be  obtained.  This  is  the 
method  used  for  turning  the  soft  rubber  couch  rolls  used  on 
paper  machines.    No  lubricant  is  necessary. 

Bay  City,  Mich.  H.  J.  Mastenbbook. 


In  reply  to  the  question  submitted  by  "L.  M."  in  the  How  and 
Why  section  of  .the  December  issue  of  Machinery  as  to  the 
best  method  for  turning  soft  rubber,  the  writer  would  sug- 
gest the  use  of  an  abrasive  wheel.  It  would  be  well  to  write 
to  one  of  the  large  firms  making  such  wheels,  stating  plainly 
the  kind  of  rubber  to  be  turned;  in  this  way  exactly  the  right 
kind  of  wheel  for  the  purpose  can  be  obtained.  The  lathe 
should  then  be  rigged  up  for  exactly  the  speed  recommended 
by  the  wheel  makers.  It  is  important  that  the  correct  speed 
be  employed,  as  a  difference  of  a  few  hundred  revolutions 
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little  of  his  own  experience  which  may  be  of  service  aa  an 
answer. 

Provide  first  a  tool  of  almost  razor-like  keenness;  then, 
rubber-turning  is  practically  a  repetition  of  similar  work  on 
other  soft  materials  run  at  a  high  speed.  Fig.  1  shows  a  rubber 
turning  tool   used   for  feeding  from   right  to   left,   with  the 


Machine  for  Grinding  Soft  Rubber  Sheets  to  Correct  Thickness. 

per  minute  may  cause  difficulties.  If  a  grinder  is  at  hand,  it 
is,  of  course,  better  to  use  this  machine  than  to  rig  up  a 
lathe  for  the  purpose. 

The  accompanying  half-tone  shows  a  grinder  used  in  a 
rubber  stamp  factory  for  obtaining  a  uniform  thickness  of 
thin  sheets  of  vulcanized  soft  rubber  which  is  provided  with 
letters  on  one  side.  Such  a  sheet  is  shown  in  the  front  of 
the  enclosed  emery  wheel.  The  dust  is  carried  oft  through 
a  hood  by  the  suction  of  a  fan.  A  gage  for  showing  the 
thickness  of  the  sheets  in  thousandths  of  an  inch  is  shown 
at  A.  While  the  grinder  shown  is  not  likely  to  be  one  that 
"L.  M."  could  use,  it  illustrates  the  principle  of  the  only  satis- 
factory way  of  machining  soft  vulcanized  rubber — that  is.  by 
grinding.  •  Ethan  Viall. 

Decatur,  111. 
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Flfif.  X.    Tool  for  Turning  Soft  Rubber. 

point  ahead.  The  noticeable  feature  about  it,  distinguishing 
it  from  other  turning  tools,  is  its  lack  of  clearance.  The 
elasticity  of  rubber  renders  clearance  unnecessary;  in  fact,  It 
is  objectionable.  The  tool  shown  is  set  above  center,  and  the 
lower  side  of  the  cutting  point  is  flared  out  to  give  stiffness 
to  it.  A  tool  to  cut  when  feeding  in  either  direction  is  made 
with  a  double  cutting  point  like  the  section  in  Fig.  2. 


Fig. 3 
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Fig.  2.    Double-edged  Tool  for  Turning  Soft  Rubber.        Fig.  3.     Cuttlng- 
oflF  Tool  for  Soft  Rubber. 

On  one  occasion  some  rubber  compression  springs  for  file 
cutting  machines  were  finished.  The  stock  came  in  "bars," 
three  inches  in  diameter,  with  a  one-half  inch  core  running 
through  the  center.  The  pieces  were  cut  off  on  a  handsaw 
to  approximate  length,  and  then  faced  off  in  the  chuck  with 
the  tool  shown  in  Fig.  3. 

For  blanking  out  stock,  round  or  otherwise,  a  handsaw  is 
quicker  than  any  other  method,  but  the  operator  should  use 
great  care  or  provide  himself  with  suitable  guides  or  clamps 
to  prevent  personal  injury  through  the  work  catching  and 
the  latent  spring  in  the  rubber  knocking  the  hands  against  the 
saw. 

Contrary  to  the  kink  which  so  many  know  of  wetting  a 
knife  before  cutting  rubber,  the  writer  found  it  best  to  work 
it  dry.  The  "dust"  from  the  cut  and  the  surfaces  over  which 
the  tool  passes  will  have  a  brownish  hue — ^much  darker  than 
the  stock  as  it  regularly  ccmes;  to  restore  to  the  original  gray 
or  to  remove  finger  marks,  rub  it  on  powdered  soapstone  in 
the  lathe  after  the  cut  surfaces  have  been  smoothed  with 
sandpaper.  Donald  A.  Hampson. 

Middletown,  N.  Y. 


In  the  December  issue  of  Machinery,  "L.  M."  asks  for  in- 
formation about  turning  soft  rubber.     The  writer  submits  a 


SAWING  CAST  IRON  UNDER  WATER. 
Regarding  the  question  in  the  How  and  Why  section  of  the 
December  issue  submitted  by  the  "H.  M."  Co.,  the  writer  would 
say  that  if  it  is  necessary  to  saw  cast  iron  under  water,  a 
coarse-toothed  saw  should  be  used  to  minimize  clogging,  and 
some  form  of  positive  feed  employed  to  force  the  saw  into 
the  cut.  If  the  saw  fails  to  cut  for  even  one  forward  stroke, 
wet  cast  iron  will  tend  to  glaze,  no  matter  whether  the  slip  is 
caused  by  clogged  teeth  or  insufficient  pressure.  Dulled  or 
clogged  teeth  will  soon  polish  the  slot  so  that  even  a  new 
saw  will  not  cut.  The  same  tendency  to  glaze  is  noticeable  in 
filing  or  drilling  wet  cast  iron,  and  it  is  necessary  to  keep 
the  tool  constantly  cutting  and  not  permit  it  to  slip.  The 
same  condition  is  met  with  in  drilling  unannealed  tool  steel. 
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If  the  cutting  of  cast  Iron  under  water  is  undertaken  wltli 
the  idea  of  obtaining  more  speed,  the  procedure  is  inadvisable 
for  obtaining  the  oljject  desired.  If  speed  in  cutting  Is  wanted, 
a  metal-cutting  handsaw  will  give  the  best  results. 

Decatur,   111.  Ethan   Viali.. 

DRILLING  HOLES  IN  GLASS. 

Many  people  think  that  it  is  a  very  hard  job  to  drill  holes 
in  glass,  but  this  is  not  so.  It  requires,  of  course,  more  time 
and  more  care  than  drilling  in  metal,  because  there  is  greater 
danger  of  breaking  the  glass. 

The  drill  is  made  of  a  steel  rod  or  an  old  three-cornered  file. 
One  of  its  ends  is  ground  to  a  long  tapering  triangle-shaped 
point.  It  is  placed  in  a  swiftly  revolving  chuck  (lathe  or  elec- 
tric hand  drilling  machine),  and  the  glass  pressed  against  it 
very  gently. 

The  work  should  be  held  in  the  hands  in  order  to  feel  the 
pressure  against  the  drill.    As  a  lubricant,  turpentine  is  used. 

North  Tarrytown,  X.  Y.  John  Inqbebg. 


SLIDE  RULE  FOR  ADDITION  AND  SUBTRAC- 
TION OP  FRACTIONS. 

The  slide  rule  illustrated  herewith,  will  undoubtedly  meet 
with  great  favor  among  draftsmen  and  engineers  in  general, 
who  have  occasion  to  check  up  long  lists  of  dimensions  on 
drawings.  This  operation  can  be  performed  with  speed  and 
perfect  accuracy,  all  chances  of  error  are  entirely  eliminated, 
and  such  work  beccmes  a  pleasure  instead  of  a  task  by  the 
aid  of  this  simple  slide  rule  which  any  draftsman  can  make 
in  a  few  hours.  Of  course,  it  is  understood,  in  performing 
operations  in  addition  or  subtraction  on  this  rule,  that  the 
operator  has  a  pencil  and  pad  to  keep  account  of  the  units 
and  ■whBle  numbers. 


tilt'  multiplicity  of  numbers.  The  decimal  equivalents  would 
make  it  possible  to  add  decimals  and  common  fractions  with- 
out changing  the  form  of  either,  and  the  rule  could  also  be 
used    for    checking    drawings    dimensioned    with    decimals. — 

EUITOB.] 


REDUCING  THE  SIZE  OF  HOLES  IN  PARTLY 

FINISHED  WORK. 
In    rough    boring   solid    steel    gears   and    similar    work,    it 
sometimes   happens  that  the  hole  is  made  a  little  too  large 
to  permit  a  finishing  cut  to  be  taken.    This  may  be  done  ac- 


inicry,,V.  r. 
Method  of  holding  Protective  Shield  over  the  Center  of  the  Heated  Piece. 

oidentally  or  through  carelessness  on  the  part  of  the  work- 
man, but.  in  any  case,  the  bored  piece  is  useless  for  the  pur- 
pose for  which  it  was  intended  unless  the  size  of  the  hole 
can  be  reduced.  The  easiest  way  to  do  this  is  to  heat  the 
piece  to  an  even  temperature,  and  cover  each  end  of  the  hole 
with  a  shield  of  some  kind;  sheet  asbestos  placed  under  iron 
plates,  or  two  pieces  of  wood,  one  on  each  side,  can  be  used. 
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Fig.  1.    Slide  Rule  set  to  add  31-64  to  any  of  the  Fractions  on  the  Runner  up  to  and  including  33-64. 


Assume  that  we  wish  to  add  31/64  to  13/32:  First  set  the 
left-hand  zero  mark  of  the  runner  to  31/64  on  the  lower  scale, 
as  shown  in  Fig.  1,  and  opposite  13/32  on  the  upper  scale  (or 
runner)  read  57/64  on  the  lower  scale  for  the  answer.  As- 
sume that  we  wish  to  add  5  39/64  to  16  47/64:  First  write 
down  21  on  the  pad,  then  set  the  right-hand  zero  mark  of  the 
runner  to  47/64  on  the  lower  scale,  and  opposite  39/64  on  the 
upper  scale  (or  runner)  read  111/32  on  the  lower  scale  for 
the  answer.  This  added  to  21  =  22  11/32  for  the  final  answer. 
Assume  that  we  wish  to  subtract  51/64  from  1%:     First  set 
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Fig.  2.    Slide  Rule  iUustrated  in  Fig.  1  -with  Decimal  Equivalents  Added. 

the  right-hand  zero  mark  of  the  runner  to  51/64  on  the  lower 
scale,  and  opposite  1%  on  the  lower  scale  read  53/64  on  the 
upper  scale    (or  runner)    for  the  answer. 

The  operations  for  addition  on  this  rule  are  Identical  with 
those  for  multiplication  on  the  ordinary  slide  rule,  only  the 
latter  employs  a  logarithmic  scale  instead  of  scales  of  equal 
parts.  .  Wii.  C.  Michael. 

Claremont,  N.  H. 

[The  addition  of  the  decimal  equivalents  of  fractions  to  the 
lide  rule,  as  indicated  in  Fig.  2.  would  increase  its  value  con- 
tderably,  though  there  might  be  some  confusion  because  of 


The  covers  are  held  in  place  with  a  pair  of  tongs  as  shown 
in  the  accompanying  illustration.  The  work  and  covering  is 
now  plunged  in  a  bath  of  cold  water.  The  shields  protect 
the  center  from  the  water.  As  all  the  cooling  is  done  from 
the  outside,  the  hot  stock  is  forced  toward  the  center  as  the 
outside  shrinks.  When  fairly  well  cooled  off,  remove  the  piece 
from  the  bath  and  anneal  it  all  over.  The  piece  is  then  ready 
for  the  inside  finishing  cut. 

Plainfield,  N.  J.  James  Crax. 


BASE  AND  FOUNDATION  OP  PILE  CUTTING 
MACHINES. 

In  the  manufacture  of  files,  after  the  more  preliminary 
operations,  such  as  forging,  annealing,  grinding,  and  strip- 
ping, have  been  performed,  the  blanks  go  to  the  cutting  shop 
vrhere  the  teeth  are  formed  on  special  machines.  The  blanks 
are  held  on  a  composition  metal  bed  set  in  the  table,  which 
latter  is  driven  longitudinally  by  a  screw  at  a  rate  propor- 
tionate to  the  grade  of  the  cut,  and  the  teeth  are  cut  thereon 
by  rapid  blows  from  a  chisel  secured  in  a  holder  or  the 
chisel  head.  This  chisel  head  or  hammer,  as  it  is  commonly 
called,  weighs,  complete,  from  S  to  12  pounds  and  makes  from 
2,n00  to  3,000  strokes  per  minute.  The  machines  for  this  pur- 
pose, subjected  as  they  are  to  this  constant  Jarring,  should  be 
well  built  and  firmly  mounted,  not  only  to  insure  long  life  on 
their  part,  but  also  to  enable  the  operator  to  turn  out  the  best 
class  of  work;  he  must  follow  the  cut  with  his  eye  so  as  to 
detect  and  immediately  rectify  any  Irregularity  in  the  cut. 
A  bench  or  a  pedestal  resting  on  the  wood  floor,  found  in  some 
factories,  will  not  answer  for  a  foundation. 

Some  file  cutting  machines  constructed  by  the  writer  were 
mounted  as  shown  in  the  accompanying  line  engraving.     The 
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foundation  was  built  in  the  usual  manner,  the  pedestal  with 
the  top  perfectly  level  being  supported  from  the  floor  until 
the  concrete  had  set.  In  this  case  the  pedestal  was  an  octa- 
gonal casting,  though  a  round  or  square  one  would  have 
served  quite   as  well.     It   will   be   noticed    that   as  an   aid   to 
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Cross. section  of  a  Pile  Cutting  Machine  Concrete  Foundation. 

greater  stability  the  inside  of  the  pedestal  is  filled  with  con- 
crete up  to  the  base  of  the  machine  proper.  As  built,  the 
foundations  give  perfect  satisfaction. 

Middletown,  N.  Y.  Donald  A.  Hampson. 


BENDING  DIB. 

The  die  herein  treated  was  designed  and  made  for  the 
third  and  last  bending  operation  on  the  piece  shown  at  A  In 
Fig.  1.  The  metal  is  1/16  inch  thick,  of  soft  composition,  and 
easy  to  bend.  The  first  and  second  operations  are  performed 
in  a  like  number  of  dies;  the  blanking  or  cutting  from  strip 
stock  being  done  in  one  die,  and  the  bending  of  the  blanlv 
to  a  U-shape,  as  shown  at  B,  In  another.  No  description  of 
these  tools  will  be  given  here  as  they  are  of  simple  construc- 
tion and  readily  understood  by  the  average  tool-maker  who 
is  at  all  familiar  with  die  designing  and  die  making. 


Fig.  1,    Appearance  of  the  Work  when  Finished  and  before  the 
Qnal  Bending  Operation. 

The  tool  under  consideration  shown  in  Fig.  2,  has,  of  neces- 
sity, several  moveable  parts  in  order  to  make  the  four  bends 
required  to  complete  the  work.  All  the  members  are  of  sim- 
p'.e  outline  and  easy  to  make  and  assemble;  therefore  no 
detailed  description  of  the  methods  of  machining  each  part 
will  be  given.  The  holder  A  is  of  cast  iron  and  is  machined 
on  the  bottom,  top,  and  sides  to  receive  the  several  steel 
parts.  The  bending  slides  B  and  B  are  located  in  finished 
seats  in  the  holder  and  secured  in  place  by  plates  14  inch 
thick,  each  of  which  is,  in  turn,  fastened  by  four  5/16-inch 
countersunk  screws.     The  slides  B  have  a  close  running  fit, 


and  are  forced  in  to  make  the  right  and  left  bends  by  the 
cams  K  on  the  punch;  their  opposite  or  outward  movements 
are  made  to  take  place  by  four  compression  springs  C,  located 
In  the  holder  and  acting  against  the  pins  D  which  are  tightly 
driven  into  slides  U.  The  third  slide  E,  which  has  slotted 
holes  to  allow  it  to  move  in  and  out  a  limited  distance,  begins 
to  operate  after  the  other  two  have  done  their  work;  the 
object  of  this  latter  slide  is  to  hold  the  steel  form  F.  upon 
which  the  work  is  mounted,  down,  and  free  the  formed  piece 
from  the  punch  on  the  up  stroke.  Springs  hooked  to  the 
right-hand  end  of  the  press  bolster  and  to  pins  J,  return  the 
slide  E  when  the  ram  ascends.  The  four  steel  pieces  H  are 
adjusted,  when  the  die  is  first  set  up  in  the  press,  to  properly 
locate  the  form  F  which  holds  the  work.  The  hardened  rec- 
tangular steel  piece  K  gives  bottom  to  the  work  when  In 
place  to  be  formed.  Hardened  steel  pieces  Ij  and  L  support 
the  punch  parts  A"  and  prevent  their  spreading  when  acting 
on  the  bending  slides  B. 

The  work  having  been  bent  U-shape  previous  to  the  finish- 
ing operation,  is  put  on  the  former  F  which  it  pinches  suffi- 
ciently to  hold  its  own  weight,  and  is  carried  to  the  die.  On 
the  down  stroke  the  punch  parts  engage  the  inclined  faces 
of  the  bending  slides  B  and  force  them  in,  causing  the  right 
and  left  horizontal  bends  to  be  made  at  points  indicated  by 
the  dotted  lines  x  in  Kig.  1.  Furtlier  downward  movement 
of  the  press  ram  permits  these  two  slides  to  move  out.  The 
cam  L  forces  the  slide  E  inward  until  the  inner  ends  extend 
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Pig.  2.    Elevation  and  Plan  of  the  Bending  Die.  and  Elevation  of  the 
Punch,  which  form  the  Piece  shown  in  Fig.  1. 

over  the  bending  form  F,  holding  it  down  until  the  final 
bends  are  made  by  the  former  M.  and  the  punch  ascends 
sufficiently  to  free  itself  of  the  work.  As  the  press  slide  con- 
tinues to  go  up,  the  bending  slides  B  man.e  another  in-and- 
out  movement,  thereby  striking  the  formed  piece  a  second 
time  and  setting  the  bends.  The  finished  work  is  removed 
from  the  form  by  dropping  the  latter  in  a  yoke  secured  to 
the  press  in  a  convenient  position,  and  giving  a  slight  pull. 
We  have  found  it  a  good  plan  to  taper  the  forms  slightly 
from  the  section  where  the  work  is  located,  to  the  rear,  to 
facilitate  the  removal  of  any  material,  after  it  is  bent,  that 
has  a  tendency  to  hug  and  not  spring  away.  A  suitable 
handle  should  be  on  the  front  end  of  the  form  for  the  comfort 
and  convenience  of  the  press-man,  and  it  should  extend  to 
the  front  of  the  die  sufficiently  to  make  it  absolutely  unneces- 
sary for  the  operator  to  incur  any  danger  of  accident  by 
putting  his  hands  between  the  working  parts  of  the  tool. 
We  usually  run  this  type  of  die  in  the  press  at  about  100 
strokes  per  minute,  and  have  a  slide  movement  of  three  or 
four  inches.  Several  sizes  have  been  made  and  all  are  giving 
good  satisfaction.  The  tool  herein  described  is  of  medium 
capacity.  Exgixeeb. 
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SHOP  KINKS. 


PRACTICAL  IDEAS  FOR  THE  SHOP  AND  DRAFTING-ROOM. 

CODtrlbuUons  of  klnka,  devices  and  methods  of  doing  work  nre  solicited  for 

tilts  column.    Write  on  one  aide  of  the  paper  only  and 

send  sketches  when  necessary. 

ADJUSTABLE  ERASING  SHIELD. 

The  engraving  represents  an  adjustable 
erasing  shield.  It  consists  ot  two  parts, 
A  and  B,  which  are  hinged  at  C.  By  mov- 
ing arm  B,  any  size  space  can  be  had.  Its 
advantage  over  the  ordinary  shield  is  that 
a  very  narrow  space  can  be  had  at  any  time, 
while  with  the  ordinary  kind  the  spaces 
grow  larger  each  time  it  is  used.  The  phield 
is  made  of  thin  sheet  brass. 
.vmhiiu-ru.x.Y.  Aurora,  111.  John  B..  Spebby. 


DRAFTSMAN'S  GRADUATED  CURVE. 
The  use  of  curves  in  the  drafting-room  has  become  almost 
as  necessary  as  the  use  of  the  angles.  While  their  use  may 
facilitate  the  drawing  and  designing  of  shapes  of  irregular 
curves,  it  often  puts  the  pattern-maker  to  more  or  less  trouble 
In  producing  the  exact  forms  in  wood.    A  drawing  without  di- 
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mensions  is  of  but  little  use  to  the  workman;  the  same  may 
be  said  of  many  outlines  that  are  laid  out  in  the  manner 
mentioned.  In  most  cases  approximate  outlines  are  good 
enough,  but  for  particular  exactness  the  radii  should  be 
given;  and  they  can  be  obtained  directly  if  the  curve  is 
graduated  as  the  one  shown  above.  Winmac. 


SKETCH  PAD  ARRANGEMENT. 
The  accompanying  engraving  shows  a  very  satisfactory 
scheme  for  saving  time  and  making  accurate  sketches  with- 
out the  necessity  of  hunting  for  a  drafting  board  and  thumb- 
tacks. Ordinary  letter  paper,  or  paper  with  a  business  head- 
ing, is  blocked  on  an  extra  thick  straw-board  back,  which 
should  be  at  least  3/16  inch  thick.  The  top  and  right-hand 
edges  of  the  pad  are  gummed  to  hold  the  paper  absolutely 
true.     A  small-sized   T-square  with   a  head   no   thicker   than 
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the  straw-board  backing,  and  the  blade  about  1  Inch  wide 
and  slightly  shorter  than  the  length  of  the  pad,  is  used. 
This  combination  gives  a  simple  and  compact  means  of  mak- 
ing small  sketches,  and  Is  always  ready.  Its  great  advantage 
lies  in  the  fact  that  it  can  be  kept  on  the  desk  or  slipped 
into  a  drawer,  and  takes  up  but  little  room.  If  a  carbon 
copy  is  desired,  one  side  of  the  top  sheet  can  be  loosened, 
and  the  carbon  paper  easily  placed   in  position. 

C.  C.  M. 


DRAFTSMAN'S  TRAMMEL  SUBSTITUTE. 

Occasionally  circles  or  arcs  of  large  radii  are  required 
when  a  trammel  is  not  at  hand.  Substitutes,  which  are  more 
or  less  clumsy  and  impractically  contrived  and  which  are 
intended  to  give  relief  in  such  emergencies,  are,  at  times, 
described  in  the  mechanical  magazines.  The  accompanying 
engraving  illustrates  an  arrangement  which,  with  proper 
manipulation,  is  capable  of  producing  results  equally  as  good 
as  those  obtained  with  the  most  expensive  Instrument,  and 
it    has    the   added    advantage   that   the   necessary    materials 
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are  always  at  hand  with  a  moment's  preparation.  A  straight- 
edge is  provided  with  a  small  notch  in  one  end  and  a  thumb- 
tack, as  shown  by  the  dotted  fines,  inserted  near  it.  A  postal 
card  having  a  thumb-tack  point  projecting  from  its  center 
is  creased  over  the  stick;  then  the  device  is  ready  for  use. 
Lay  off  the  required  radius  on  the  paper  and  prick  the  center; 
insert  the  tack  point  and  grasp  the  card  flaps  firmly  with 
one  hand  while  the  other  guides  the  pen  or  pencil  in  the 
notch  as  the  curve  is  struck.  The  head  of  the  thumb-tack 
which  is  near  the  notch,  acts  as  a  shoe  which  glides  smoothly 
over  the  paper,  and  prevents  blurring  in  case  Ink  is  used. 
A  little  practice  makes  the  adjustment  of  the  notch- over  the 
radius  extremity  a  simple  matter.  W.  F.  Moody. 

Denver,  Colo. 

PLANING  ACCURATE  V-BLOCKS. 
In  planing  a  pair  of  V-blocks  that  are  to  be  uSed  on  the 
planer  platen  for  heavy  keyway  work,  etc.,  the  following 
method  will  be  found  to  be  a  most  accurate  one,  and  the 
style  of  cast  iron  V-blocks,  shown  in  the  engraving,  extremely 
well  adapted  for  general  use.  First,  the  castings  are  planed 
on  the  bottom  and  the  tongue  made  to  fit  the  slot  in  the  platen 
on   which   they    are   to   be   used,    and,   as   there   are   various 
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sizes  of  slots  in  planer  platens,  it  is  necessary  that  the  suc- 
ceeding operations  be  done  upon  the  planer  that  the  V-blocks 
are  being  made  for. 

After  being  drilled  for  the  bolts,  the  blocks  are  placed  on 
the  platen  as  shown  at  A,  and  the  tool-head  is  set  to  an  angle 
of  45  degrees.  A  roughing  cut  Is  taken  down  side  a,  then 
the  blocks  are  reversed  as  shown  at  B,  and  another  roughing 
cut  taken  down  the  opposite  side  6.  The  foregoing  opera- 
tions are  then  repeated  for  the  finishing  cut,  without  dis- 
turbing the  angular  setting  of  the  tool-head. 

If  this  method  is  adopted  for  planing  V-blocks,  the  user 
will  find  that  the  V  is  always  in  the  center  of  the  slot,  regard- 
less of  the  position  of  the  blocks;  but  if  they  are  planed  by 
the  old  method  of  setting  the  tool-head  first  to  one  side  and 
then  the  other,  the  V-blocks  are  only  in  line  when  set  in 
slots  as  originally  planed,  and  the  workman,  especially  if  he 
is  a  new  one,  is  liable  to  get  them  placed  the  wrong  way 
about,  resulting  in  error  and  delay.  R.  S.  F. 


NEW   MACHINERY   AND   TOOLS. 


A   MONTHLY   RECORD   OF   APPLIANCES   FOR   THE   MACHINE   SHOP. 


WHITCOMB-BLAISDELL  SINGLE-SPEED 
PULLEY,  GEAR-DRIVEN  LATHE. 
•We  present  herewith  a  complete  description  witli  Illustra- 
tions of  a  now  IS-iiuh  lathe,  built  by  the  Whittonib-Hlaisdell 
Machine  Tool  Co..  Worcester.  Mass.  This  lathe  i.s  of  the  single- 
speed  pulley  type  with  speed  changes  obtained  through  geared 
connections.  The  principal  feature  of  the  design  is  the  new 
form  of  clutch  used  in  maliing  the  speed  changes.  This  is  of 
very  ingenious  construction,  and  Involves  a  principle  on  which 
the  builders  have  obtained  a  basic  patent,  though  the  idea  Is 
so  simple  that  it  Is  stranpp  no  one  has  previously  patented  it. 
Besides  tills  one  particularly  novel  feature,  there  are  so  many 
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Other  points  of  originality  in  the  design  that  the  amount  of 
space  we  have  allowed  for  describing  it  Is  fully  justified. 

Driving-  Mechanism. 

The  geared  head-stoclv  is  shown  in  elevation  and  detail  in 
Figs.  1,  2,  3  and  5.  Power  is  received  at  the  driving  pulley  A 
(see  Fig.  3).  which  is  keyed  to  shaft  B.  This  shaft  revolves  in 
fixed  bearings  in  the  head-stock  and  carries  pinions  C,  C.  and 
C;  keyed  to  it,  and  has  pinion  teeth  cut  on  it  at  C,.  These 
four  pinions  mesh  with  corresponding  gears  D,.  D.,  Ds.  J0<. 
which  normally  revolve  loosely  on  friction  shaft  E.  Either 
one  of  clutch  bodies  F„  F.;  and  F,,.  and  gear  H,  may,  however, 
be  engaged  with  the  corresponding  gear  D,,  etc.,  by  means  of 
clutches  G,,  etc.,  whose  construction  will  be  described  later. 
It  is  thus  seen  that  four  rates  of  speed  may  be  given  to  shaft  E 
when  pulley  A  is  running  at  constant  speed. 

Shaft  E  carries  gear  H  keyed  to  it,  and  has  pinion  teeth 
cut  in  it  at  /.  H  and  J  mesh  with  gears  K  and  L;  K  is  keyed 
to  clutch  member  M.  L  and  M  may  be  connected  by  clutches 
X,  and  N,  respectively,  with  clutch  bodies  0,  and  0^.  whicli 
are  keyed  to  the  spindle  P.  The  four  speeds,  wliich  may  be 
given  shaft  E  are  thus  doubled,  giving  eight  speeds  for  the 
spindle. 

The  construction  of  clutches  G  and  X — the  main  point  of 
interest  in  this  drive — is  best  seen  in  tlie  detailed  views  at 
the  right  of  Fig.  3.  The  peculiarity  of  this  form  of  clutch 
may  be  expressed  by  saying  that  it  is  a  positive  friction  clutch 
— that  is  to  say,  its  engagement  talies  a  measurable  amount 
of  time  and  allows  some  slipping  of  the  engagement  surfaces, 
thus  obviating  the  severe  shock  met  w-ith  at  high  speeds  in 
positive  clutches.  On  the  other  hand,  it  avoids  the  uncertain 
driving  power  and  excessive  slippage  met  with  in  friction 
clutches,  and  obviates  as  well,  the  necessity  for  frequent  or 
even  ocvasicnal  adjustment. 

In  the  upper  clutch,  the  expansion  ring  Q^  is  hung  on  a  pin 
iJi,  which  is,  in  turn,  fast  to  the  revolving  gear  D,.  This  ring 
is  thus  always  rotating  when  the  driving  pulley  is  in  motion. 
The  open  end  of  ring  Q,  has  pivoted  -to  it  a  lever  S„  which 
through  the  medium  of  strut  T,  may  be  made  to  spread  the 
ring  open,  engaging  the  inner  diameter  of  F^,  and  thus  con- 


necting J),  and  E.  The  movement  <>t  the  lever  for  thus  oper- 
ating the  clutch  ie  effected  by  the  sliding  Bpllne  V.  which  baa 
keyed  to  It  a  series  of  cams  l/„  U,,  etc.  When  this  gpllne  is 
shifted  axially  on  shaft  E  to  bring  cam  U,  In  the  path  of  the 
revolving  lever  S,  (the  direction  of  revolution  being  imma- 
terial), the  latter,  as  soon  as  it  strikes  L\.  is  forced  outward, 
spreading  ring  Q,  and  engaging  the  clutch.  Supposing,  for  in- 
stance, that  clutch  ring  (?,  and  lever  K,  arc  revolving  in  the 
direction  of  the  arrow,  and  that  shaft  E  Is  being  started 
from  a  state  of  rest;  it  is  evident  that  the  rotation  of  the  ring 
and  lever  will  cause  the  latter  to  ride  up  on  the  cam  until  the 
clutch  Is  fully  engaged,  when,  since  E  is  rotating  at  the  same 
rate  as  Q„  the  relative  movement  of  N,  and  U,  will  cease  so 
that  the  clutch  will  not  be  tight- 
ened more  than  is  necessary  to 
carry  the  load.  If  slippage  occurs 
at  any  time,  this  will  simply  cause 
lever  S,  to  ride  still  further  over 
the  cam,  tightening  the  clutch  still 
further.  Any  slippage  thus  tight- 
ens the  clutch  the  exact  amount 
required  to  carry  the  extra  strain. 
One  of  the  interesting  points  in 
the  design  of  this  clutch  relates  to 
the  matter  of  relieving  the  face  of 
the  clutch  ring  for  the  oil,  where 
the  driving  surfaces  come  together. 
As  is  well  known,  clutch  surfaces 
which  run  in  oil  must  be  grooved 
so  as  to  allow  the  parts  to  come 
quickly  to  a  bearing.  In  the  case 
of  this  clutch,  it  was  found  neces- 
sary to  groove  the  periphery 
of  rings  Q„  etc.,  to  such  an  extent  that  the  bearing  area 
was  divided  into  about  %-inch  squares,  separated  by  oil  chan- 
nels. This  permits  the  lubricant  to  be  squeezed  out  almost 
instantly.  If  larger  un- 
drained  areas  had  been 
permitted,  the  squeez- 
ing out  of  the  oil  would 
have  taken  some  time, 
and  as  long  as  it  re- 
mained, the  full  driv- 
ing force  would  have 
come  from  the  engage- 
ment of  lever  S,  and 
cam  {/,;  as  these  parts, 
with  the  acute  contact 
surface  between  them, 
could  not  have  been 
made  strong  enough  to 
stand  the  strain  of  the 
full  driving  power,  this 
complete  grooving  is 
necessary  for  the  oper- 
ation of  the  clutch. 
The  builders  advise  the 
use  of  a  thin  free-flow- 
ing oil  for  the  head- 
stoclc  mechanism. 

It  will  be  noted  that 
no  adjustment  Is  re- 
quired, the  clutch  ad- 
justing itself,  each  time 
it  is  used,  to  the  amount 

required  by  the  load.  It  may  also  be  seen  that  the  amount  of 
slippage  that  takes  place  before  the  clutch  is  engaged  is  prede- 
termined by  the  shape  of  the  acting  surfaces  of  the  lever  and 
cam,  as  there  is  no  possibility  of  the  parts  ever  slipping  for 
more  than  the  merest  fraction  of  a  revolution.  The  wearing 
surfaces  are  far  more  durable  than  in  the  ordinary  type  of  fric- 
tion clutch.    This  durability  is  still  further  enhanced  by  the 
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method  of  mouuting  rings  Q„  etc.  These,  it  will  be  seen,  are 
provided  with  circular  tongues  at  o,  entering  corresponding 
grooves  in  membera  D„  etc.  In  their  open  positions,  these 
tongues  closely  fit  the  small  diameter  of  the  grooves,  thus 
centering  the  rings  In  members  F„  etc.,  and  holding  them 
entirely  free  from  these  numbers,  so  that  there  is  no  rubbing 


Tliis  rod  has  pinion  teeth  cut  on  its  extreme  right  end,  engag- 
ing a  pinion  on  stud  X,  which  is  in  turn  connected  by  gearing 
w  ith  the  cranU  shown  at  the  front  of  the  main  bearing  of  the 
head-stock  in  Figs.  1  and  5.  The  four  positions  of  the  spline 
and  the  four  corresponding  speeds  are  indiintod  by  the  dial 
pointer  shown. 
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Pigr.  3.    Head-Stock  Spindle  for  Whitcomb-BlaisdeU  Lathe  showln^r  the  Gearing,  and  the  Positive-action  Friction  Clutches  which  control  the  Speed  Changes. 


of  parts  not  in  action.  When  the  rings  are  spread  open  to  en 
gage  their  respective  members,  the  free  fit  on  the  outside  diam- 
eter of  tongue  a  permits  them  to  engage  freely  and  without 
restraint. 

Spline  y  carries  four  cams  I7„  U,  etc.,  which  engage  corre- 
sponding arms  Sj,  etc.  In  the  position  shown,  a  movement  of 
spline  V  to  the  left  will  bring  !7,  out  from  under  lever  S„  al- 
lowing it  to  drop  and  thus  releasing  the  clutch.     Continued 


Clutches  "Ni  and  Ifj  are  identical  in  principle  with  clutches 
G,,  G;,  etc.,  though  they  differ  slightly  in  construction,  as 
shown  in  the  lower  face  view  at  the  right  of  Fig.  3.  In  these 
clutches  cams  C/j,  etc.,  are  replaced  by  pins  Y,  and  Y-,  which 
engage  levers  Z^  and  Z..  These  pins  are  fast  in  the  sliding 
collar  Z3,  which  is  shifted  by  means  of  the  vertical  lever 
shown  at  the  front  of  the  head-stock  in  Figs.  1  and  5.  Owing 
to   the   comparatively   slow    motion   of   gear   L,   two   pins   Y, 
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Flfif.  4.    The  Peed  Change  Mechanism ;  note  the  Double  Sliding  Key  for  the  Gear  Box. 


movement  brings  cam  U,  under  lever  S3,  thus  engaging  this 
clutch.  A  further  movement  to  the  left  carries  V,  beyond  S3 
and  engages  U,  with  S^.  The  position  farthest  toward  the 
left  brings  V,  and  S,  in  engagement.  In  the  reversed  motion, 
the  same  sequence  is  gone  through  in  reverse  order.  This 
movement  of  spline  V  is  effected  by  its  connection  at  the  left- 
hand  end  with  sliding  rod  W,  which  passes  through  shaft  E. 


are  provided,  while  but  one  pin  Y.  is  used.    This  insures  rapid 
action  In  the  clutch  even  at  slow  speeds. 

The  only  criticism  that  came  to  the  writer's  mind  in  ex- 
amining and  operating  these  clutches  related  to  the  possibility 
of  tro.uble  from  a  faulty  engagement  of  cams  Vi,  etc.,  with 
their  corresponding  levers.  Such  a  faulty  engagement  might 
take  place,  if  V  were  brought  under  S  at  just  the  time  the 
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latter  came  around,  so  that  the  engagement  took  phice  on 
the  corner.  It  appears  that  this  sometimes  happens,  without 
ill  effects,  however.  If  the  corners  of  the  engaging  surfaces  are 
new  and  sharp,  U  may  easily  be  pressed  Into  complete  engage- 
ment. If  the  corners  of  these  surfaces  should  be  rounded  from 
long  usage,  they  disengage  themselves  and  the  operator  throws 
them  in  again  immediately. 

A  detail  in  the  construction  of  the  head  may  be  noticed  at 
/;  this  Is  a  spring  plunger  which  may  be  pressed  into  engage- 
ment with  corresponding  notches  in  the  face  of  member  0, 
which  is  keyed  to  the  spindle.  It  is  thus  possible  to  lock  the 
spindle  for  unscrewing  chucks,  faceplates,  etc.,  from  t\n:  nose. 

The  Feed  Changes. 
Provision  is  made  in  this  lathe  for  thirty-two  changes  of 
feed  for  turning  or  threading,  without  removing  or  changing 
the  gearing.  Figs.  2,  4  and  5  show  how  this  is  effected.  The 
feed  driving  gear  A  on  the  spindle  is  connected  through  the 
usual  reversing  tumbler  gearing  on  sector  B.  Gear  C  is  keyed 
to  shaft  D;  this  shaft  is  slotted  for  sliding  key  E,  operated 
through  collar  F  by  horizontal  lever  F,.  Key  E  may  be  set  to 
drive  either  of  gears  G  and  H;  these  are  separated  by  the 
hardened  internal  collar  shown,  which  withdraws  the  key 
from  one  before  it  engages  with  the  other.     Gears  O  and  // 


Fig.  5.    View  of  Head-stock  End  of  Lathe,  with  Gear  Covering  Removed. 

mesh  with  corresponding  gears  J  and  K  keyed  to  the  hub  of 
pinion  L,  which  thus  may  be  given  either  of  two  rates  of 
speed.  L  and  K  engage  gears  M  and  0  on  shaft  N  (seen  best 
in  the  detail  at  the  upper  right-hand  of  Fig.  4)  through  a  slid- 
ing key  arrangement  exactly  similar  to  that  in  the  shaft  D. 
Either  of  gears  O  and  M  may  be  engaged  to  N  by  the  shifting 
of  collar  Q,  and  the  horizontal  handle  Qi  attached  to  it.  Shaft 
X  thus  has  four  rates  of  speed,  which  are  transmitted  through 
gears  P  and  R  to  shaft  S,  in  the  feed  box  proper. 

This  feed  box  is  of  the  sliding  Ivey  variety,  but  differs  radi- 
cally from  the  usual  type  in  the  details  of  its  construction. 
This  will  be  inferred  from  the  arrangement  of  the  gears,  as 
shown  in  Fig.  5,  where  it  will  be  seen  that  they  are  disposed 
in  the  form  of  a  double  cone  on  each  axis.  The  reason  for  this 
will  be  apparent  in  the  line  drawing.  Fig.  4.  Gears  T„  T-.,  T„ 
«tc.,  are  keyed  to  shaft  8,  which,  as  explained,  can  be  connected 
with  the  spindle  in  four  different  ratios.  These  gears  mesh 
w-ith  mating  gears  P,,  V.,  U,,  etc.,  on  sliding  shaft  V.  These 
gears  are  engaged  with  T,  in  turn,  by  keys  TV,  and  TV.,  which 
are  pivoted  to  V,  and  are  connected  with  each  other  by  the 
spring  and  interlocking  surface  shown,  so  that  when  one 
moves  into  engagement  the  other  drops  out,  and  vice  versa. 


This  alternate  movement  In  and  out  of  engagement  is  effected 
by  the  hardened  washers  placed  between  each  cf  the  gears. 
Aa  V  in  Fig.  4  is  shifted  to  the  right,  the  washer  between  C, 
and  U,  throws  key  W,  out  of  engagement  and  puts  a  tension 
on  the  spring  connecting  W,  and  W„  so  that  the  latter  Is 
thrown  Into  engagement  with  the  spline  in  gear  0„  as  soon 
as  It  comes  Into  position  to  do  so.  A  further  movement  of  V 
disengages  W,  and  throws  IV,  Into  engagement  with  U,.  The 
order  of  engagement  as  V  is  shifted  to  the  right  Is  thus,  Ou  V„ 
U„  U,.  etc. 

V  is  shifted  by  moans  of  a  sleeve  X  attached  to  Its  outer  end, 
which  has  rack  teeth  cut  in  It  meshing  with  pinion  V.  at  the 
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lower  end  of  the  vertical  rock  shaft  shown  in  Figs.  2,  4  and  5. 
This"  shaft  has  a  handle  or  knob  X,  and  carries  a  dial  with  fig- 
ures corresponding  with  the  pair  of  gears  engaged.  Referring 
to  the  feed  and  thread  plate  at  the  front  of  the  head-stock, 
the  operator  may  find  the  number  of  threads  per  inch  given 
by  each  of  these  eight  positions,  in  combinatioM  with  the 
four  changes  effected  by  the  horizontal  levers.  The  feeds  are 
five  times  as  fine  as  the  threads. 

The  advantages  of  this  form  of  gear  box  lie  in  the  short 
axial  movement  required  for  the  sliding  keys,  and  the  corre- 
spondingly compact  arrangement  of  the  controlling  mech- 
anism for  the  eight  changes.  It  should  be  noted  also,  that, 
owing  to  the  fact  that  when  one  of  the  keys  is  in  engagement 
the  other  is  withdrawn,  there  is  little  wear  on  the  hardened 
washers  separating  the  gears.  A  much  better  selection  of 
threads  has  been  provided  in  this  box  than  usual,  owing  to  the 
fact  that  the  gears  have  not  been  limited  to  even  pitches. 
Where  it  was  necessary  in  the  gear  box,  in  obtaining  a  desired 
ratio,  to  employ  fractional  pitches,  this  has  been  done  without 
hesitation,  so  that  the  pitches  of  different  gears  vary,  though 
they  are  most  of  them  about  nine  diametral.  Each  of  gears 
17,  and    V,  has  six  splines   in   its  bore,  so  that  they  engage 


yfj  PITCH-; 
000  PITCH -J,    Wj^^ 
EVEM  PITCH  JpH©! 


LEAD  SCREW 


Fig.  7.    Improved  Screw-cutting  Dial  for  throwing  In  Split  Nut. 

quickly.     Provision  is  made  for  disconnecting  either  tht  feed 

rod  or  the  lead-screw  from  the  feeding  mechanism,  by  means 

of  the  sliding  gear  and  sliding  clutch  shown  at  the  right  of 

Fig.  4. 

The  Carriage  and  Apron. 

The  details  of  the  carriage  construction  follow  the  standard 
practice  of  the  builders  in  most  particulars.  There  are,  how- 
ever, two  points  of  improvement  which  are  worth  mentioning. 
One  of  them  relates  to  the  friction  drive  for  the  feed.  This 
is  shown  in  section  and  plan  in  Fig.  6.  The  worm  A.  keyed  to 
the  feed  rod,  engages  a  wormwheel  B  which  normally  revolves 
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loosely  on  clutch  body  C.  Split  friction  ring  /),  pinned  to  C, 
may  be  spread  apart  by  the  double  levers  E.  so  that  the  worm- 
wheel  drives  C  and  the  pinion  F,  to  which,  in  turn,  C  is  pinned. 
Levers  E  are  spread  apart  by  turning  bolt  O  so  that  the  cir- 
cular portion  of  its  head,  instead  of  the  flat  portion,  is  brought 
around,  between  the  ends  of  the  levers.  Bolt  O  is  turned  by 
knob  H  on  the  outside  of  the  carriage.  The  improvement  in 
its  construction  lies  particularly  in  the  method  of  adjusting 
the  clutdi   from   the  outside.     This  is  done  by  nut  J,  which 


arrangement,  the  clamping  action  is  simultaneous  at  tlie  four 
corners  with  but  one  movement.  Of  course  in  adjusting  the 
tail-stock,  It  is  necessary  to  so  set  the  nuts  or  studs  R  that 
the  clamping  action  is  evenly  distributed. 

Among  the  advantages  of  this  lathe  is  that  common  to 
all  lathes  of  the  single  pulley  constant  speed  type,  namely, 
that  of  delivering  the  same  horse-power  through  all  the 
changes  of  spindle  speeds.  In  addition,  this  lathe  never  has 
to  be  slowed  down  to  make  any  change  in  speeds  or  feeds,  all 
of  which  may  be  effected  by  an  unskilled  operator,  at  full 
speed,  or  under  the  heaviest  cuts.  All  the  gearing  in  the  head 
runs  in  oil,  and  it  has  been  found  to  require  no  attention  after 
many  months  of  continuous  operation,  and  then  the  only 
requirement  was  that  of  refilling  with  oil.  The  construction 
will  thus  be  seen  to  possess  marked  advantages  from  the 
standpoints  of  both  operation  and  maintenance. 


mj 


Pig.  8. 
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Tall-Stock,  showlnflr  Method  of  Clamping  at  the  Four  Cornera 
^rith  Single  Hand-wheel. 


draws  in  bolt  G  against  the  pressure  of  the  spring  under  its 
head.  Owing  to  the  conical  shape  of  the  round  portion  of  the 
head  of  G.  the  axial  movement  operates  to  spread  the  levers 
further  part,  and  thus  adjustment  is  made  for  wear. 

Another  improvement  in  the  construction  of  the  carriage 
relates  to  a  threading  device  which  has  been  provided.  This 
is  shown  in  Fig.  7.  The  principle  of  the  arrange- 
ment, it  will  be  observed,  is  the  same  as  that 
employed  on  other  makes  of  lathes  for  indicat- 
ing the  points  at  which  to  throw  in  the  half-nut 
to  "catch  the  thread"  when  running  the  carriage 
back  by  hand  for  a  new  cut  in  threading.  Woi'ni- 
wheel  E  meshes  with  the  lead-screw  and  is 
always  in  engagement  with  it.  This  is  con- 
nected by  gearing  in  the  ratio  of  2  to  1  with  the 
vertical  shaft  L,  which  carries  at  its  upper  end 
a  revolving  dial  having  graduations  indicated  by 
a  stationary  pointer.  The  improvement  consists 
in  providing  three  concentric  circles  for  these 
graduations,  one  for  even  pitches,  one  for  odd 
pitches,  and  a  third  for  half  pitches.  This  pro- 
vision makes  it  possible  to  catch  the  thread 
much  quicker  on  even  pitches  than  would  other- 
wise be  the  case,  while  the  cutting  of  half 
pitches  is  provided  for.    This  is  not  usually  done. 


DIAMOND  MACHINE  CO.'S  FACE  GRINDER. 

The  accompanying  engravings  show  the  general  features  of 
a  large  face  grinder  which  has  been  designed  by  the  Diamond 
Machine  Co.,  of  Providence,  R.  1.  While  this  machine  was 
planned  w'ith  reference  to  the  particular  work  of  grinding  loco- 
motive guide  bars,  its  construction  is  such  that  it  will  be 
found  useful  for  the  general  run  of  surfacing  operations  In  the 
ordinary  machine  shop. 

The  machine  consists,  as  may  be  seen,  of  a  reciprocating 
work-table,  sliding  on  a  long  bed,  which  carries  the  work  back 
and  forth  before  the  face  of  a  large  ring  emery  wheel,  held 
in  a  steel-bound  adjustable  chuck,  which  so  supports  the  wheel 


The  pointer 
is  moved  toward  or  away  from  the  center  to  agree  with  the 
circle  of  graduations  it  is  desired  to  read.  It  is  evident  from 
the  dial  that  the  wormwheel  E  has  a  pitch  circumference  of  4 
inches. 

The  Tail-stock,  Taper  Attachment,  Etc. 

The  tail-stock  clamping  arrangement  is  original  with  this 
lathe.  It  is  shown  In  Fig.  8.  The  tail-stock  is  clamped  to 
the  bed  at  the  four  corners  by  means  of  hand-wheel  ]V.  This  is 
keyed  to  the  threaded  stud  0,  which  may  thus  be  screwed 
down  against  the  hardened  plate  bearing  in  lever  P.  This 
latter  is  fulcrumed  at  a  against  the  under  side  of  the  tail- 
stock,  and  has  a  spherical  boss  at  &,  which  bears  against  a 
hardened  plate  on  clamping  lever  Q.  This  latter  is  hung  from 
spherically  seated  nuts  on  studs  R,  which  form  a  fulcrum  for 
it.  The  outside  ends  at  c  bear  on  the  under  side  of  the  ways 
of  the  bed,  clamping  the  tail-stock  at  the  front  end.  Pres- 
sure is  also  transmitted  from  lever  P  through  lever  Q  to  the 
outer  end  of  lever  S,  which  in  a  similar  way  through  similar 
bearing  points  d,  clamps  the  rear  end  of  the  tail-stock.  Springs 
near  bearing  points  c  and  d  throw  the  clamping  surfaces  out 
of  engagement  when  hand-wheel  A"  is  screwed  back  to  relieve 
the  pressure. 

The  advantages  of  this  arrangement  lie  in  the  very  firm 
clamping  which  can  be  obtained,  and  in  the  handiness 
of  the  operation,  it  being  necessary  to  make  but  one  move- 
ment to  clamp  the  tail-stock.  Ordinarily  there  are  at  least 
two,  and  sometimes  four  nuts  to  be  tightened.  The  workman 
is  often  careless  about  this,  tightening  only  one.     With  this 


Fig.  1.    Face  Grinder  for  Finishing  Guide  Bars  and  General  "Worli. 

as  to  make  it  entirely  safe  at  any  reasonable  speed.  The  bear- 
ings are  of  ample  area,  and  are  lined  wuth  a  high  grade  of 
babbitt;  they  are  ring  oiled,  and  protected  from  dust.  The 
end  pressure  is  taken  by  a  ball  thrust  bearing.  The  longi- 
tudinal table  movement  is  obtained  by  an  open  and  cross  belt 


Fig.  2.    Facing  Machine  Parts  on  the  Grinder. 

reversing  mechanism,  connected  to  the  table  rack  by  heavy 
gearing.  The  mechanism  used  is  similar  to  that  found  on  the 
planer.  It  is  regulated  for  any  desired  length  of  stroke  by 
the  shifting  of  adjustable  dogs.  When  it  is  desired  to  operate 
the  table  by  hand,  the  clutch  is  thrown  in  to  connect,  with  the 
table  gearing,  the  hand-wheel  shown  at  the  front  of  the  bed. 
The  cross  feed  is  effected  by  adjusting  the  spindle  head  axially 
along    the    rearward    extension    of    the    bed    on    which    it    is 
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mounted.  This  cross  feed  is  shown  ponnected  for  automatic 
control  in  Fig.  1.    It  is  capable  of  very  flue  adjustment. 

One  of  the  advaiitaKes  claimed  for  this  machine  in  the  work 
of  finishing  flat  surfaces,  is  the  fact  that  it  works  with  equal 
facility  on  hard  cr  soft  iron,  or  may  even  be  used  for  hard- 
ened steel.  The  work  does  not  need  to  be  so  rigidly  fastened 
as  on  a  planer  or  milling  machine.  The  movements  of  the 
mechanism  are  of  great  rapidity,  as  compared  with  those  of 
other  machines  for  this  class  of  work.  It  has  been  profitably 
applied  to  such  miscellaneous  operations  as  the  finishing  of 
machine  columns,  water  meter  cases,  water  pipe  flanges,  lathe 
legs,  floor  plates,  etc.  It  is  shown  in  Fig.  2  grinding  a  casting 
of  a  form  often  met  with  in  machine  shop  work. 

This  machine  is  built  in  either  7-foot  or  9i/;-foot  lengths, 
and  for  belt  or  motor  drive.  Longer  machines  can  be  made  if 
desired.  On  the  7-foot  machine  the  clamping  surface  of  the 
platen  is  7  feet  long  and  17',^.  inches  wide.   The  table  travel  is 


Figr.  3.    Rear  View  of  Diamond  Pace  Grinder. 

at  the  rate  of  20  feet  per  minute.  The  wheel  is  30  inches  in 
diameter  and  runs  from  350  to  700  revolutions  per  minute, 
depending  on  the  nature  of  the  work.  The  wheel  spindle 
bearing  is  Z^-y  inches  in  diameter  and  10  inches  long.  The 
floor  space  required  for  operating  is  18  feet  4  inches  long  by 
7  feet  wide.  The  weight  complete,  with  counter-shafts,  is  about 
8,000  pounds;  with  a  motor  drive  which  is  self-contained,  the 
weight  is  about  10,000  pounds.  An  automatic  pump  with  suit- 
able attachments  for  wet  grinding  is  furnished  on  all  ma- 
chines. 


SCHELLENBACH-HUNT  UNIVERSAL  MICROME- 
TER AND  SURFACE  GAGE. 

The  four  half-tone  engravings  published  herewith  give  a 
very  good  idea  of  the  range  of  usefulness  offered  by  a  new 
micrometer  measuring  instrument,  made  by  the  Schellenbach- 
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Pig.  1. 


8cbeUenbach-Hunt  Measuring:  Instrument  arranged  as  a 
Bench  Micrometer. 


Hunt  Tool  Co.,  Cincinnati,  Ohio.  It  is  intended  to  be  used  as 
a  widge-range  micrometer  caliper  in  either  of  the  two  positions 
shown  in  Fig.  1  or  Fig.  2,  as  a  height  gage  (see  Fig.  3),  or 
as  a  micrometer  scratch  gage  for  laying  out  work  as  shown  in 
Fig.  4.  All  these  various  applications  are  possible  with  very 
little  change  in  the  instrument  itself. 


As  may  be  seen  in  Fig.  1,  where  the  instrument  is  arranged 
as  a  bench  measuiing  instrument,  the  niirrometcr  head  is 
carried  by  a  sliding  Jaw,  which  is  adjustable  to  eight  different 
liositions  on  the  bar  or  beam  of  the  caliper.  The  bar  can  be 
shifted  endwise  to  any  desired  position  in  the  base  clamp,  and 


Pig.  2.    The  Same  Instrument  used  as  a  Micrometer  on  an  AnvU  Base. 

by  a  quarter  turn  backward,  the  instrument  can 

^^^^        be  lifted  out  of  the  clamp  and  be  placed   inside 

^HBL       or  outside  of  the  jaw,   as  may  be  necessary  to 

^p^  permit  it  to  be  moved  to  the  desired  location  as 

indicated  by  the  graduation  on  the  bar.     These 

locations,  of  course,  are  for  even  Inches.     The 

length  of  the  jaws  is  such  that  round  work   up 

to  4   inches  in  diameter,  and  flat  work  up  to  7 

inches  in  length,  can  be  calipered  to  thousandths 

of  an  inch. 

The  location  of  the  sliding  jaw  on  the  bar  is 
determined  by  conical  holes  in  the  center  of  the 
flattened  side  of  the   latter.     To  set  the  jaw,   it 
is   only   necessary   to   slide   it   to   approximately 
the  desired  position  and  then  screw  the  locating 
pin  down  until  its  conical  end  seats  itself  in  the 
bar.     This  both  positions  and  clamps  the  jaw  rigidly  at  the 
same  time.    The  bar,  as  well  as  the  locating  pin  and  the  bush- 
ing which  guides  it,  are  hardened,  ground  and  lapped. 

In  Fig.  2  the  instrument  is  seen  with  its  fixed  jaw  or  anvil 
head  removed,  and  with  the  bar  clamped  in  position  on  the 


Pig.  3.    Arranged  as  a  Height  Gage,  vrhose  Capacity  may  be  Increased 
by  Height  Blocks  such  as  shown. 

base,  with  the  point  of  the  measuring  screw  over  an  anvil 
point  in  the  latter.  A  2-inch  reference  disk  is  shown  held 
between  the  measuring  points,  as  in  Fig.  1.  The  capacity  of 
the  tool  when  used  in  this  way  is  the  same  as  before.  The 
bar  is  drawn  to  its  seat  in  the  base  by  the  same  screw  used 
'in  connection  with  the  anvil  head. 

In  Fig.  3  the  instrument  is  arranged  for  use  as  a  micrometer 
height  or  surface  gage.  The  change  from  Fig.  2  is  merely  that 
of  turning  the  bar  half  way  around.  In  this  position  any  dis- 
tance from  0  to  S  inches  in  height  can  be  measured.  By  the 
use  of  cast  iron  height  blocks,  such  as  shown  in  place  under 
the  measuring  screw,  the  range  can  be  extended.    The  makers 
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furnish  these  blocks  (5  and  12  inches  high;  with  them,  the 
instrunu'nt  has  a  range  of  from  0  to  26  indies  by  tliousandths 
of  an  inch.  They  are  usefui  in  setting  the  tables  of  milling 
and  boring  machines  to  exact  position  in  relation  to  the  cen- 
ters of  their  spindles,  and  in  connection  with  measuring  the 


iiistriimont  Is  used.  The  measurements  from  one  edge  are 
first  made  and  then  the  work  is  placed  on  its  other  face  and 
lines  scribed  for  measurements  at  right  angles  to  the  first. 
The  Intersections  locate  the  various  holes.  When  used  in 
connection  with  the  height  blocks,  such  as  the  one  shown 
in  Fig.  3,  lines  may  be  drawn  on  worlc  from  within  1/1$ 
Inch  of  the  base  surface  to  the  full  range  of  the  instrument, 
which  Is  26  inches,  as  described.  It  Is,  of  course,  understood 
that  the  micrometer  spindle  should  be  locked  before  the 
scribing  Is  done.  The  provision  of  a  scratch  gage  wliich  can 
be  set  to  thousandths  of  an  Inch  should  materially  assist  the 
workman  in  producing  good  work,  in  the  many  operations 
for  which  the  tool  is  adapted. 


Fig.  4. 


The  Tool  arreuged  as  a  Micrometer  Scratch  Gage- 
laying  out  Centers  for  Boring. 


various  heights  of  planed  and  milled  surfaces,  the  location  of 
jig  bushings,  etc. 

In  Fig.  4  the  instrument  is  shown  with  a  special  circular 
scribing  tool  attached  to  the  end  of  the  measuring  spindle. 
When  so  arranged,  it  becomes  a 
precision  scratch  gage — a  tool 
which  should  be  appreciated  by  any 
one  having  to  do  with  the  laying 
out  of  holes  and  machined  surfaces 
in  W'Ork  requiring  fine  measure- 
ment. The  lower  face  of  the  scrib- 
ing disk  is  ground  at  right  angles 
to  its  bore,  while  the  upper  side  is 
ground  at  a  slight  angle  and  to  a 
sharp  edge,  which  is  notched.  The 
points  formed  by  the  notches  are 
the  scribing  elements.  The  lower 
side  of  the  disk  is  drilled  and 
tapped  for  a  screw,  the  head  of 
which  projects  over  the  edge  of  the 
bore,  and  locates  the  scribing  lines 
in  the  plane  of  the  end  of  the  meas- 
uring spindle.  The  disk  is  slotted, 
and  is  clamped  to  the  spindle  by 
means  of  a  tightening  screw.  The 
cutting  points  are  kept  sharp  by 
grinding,  in  the  same  way  that  a  formed  gear  cutter  is  ground. 
As  the  face  of  the  disk  Is  a  plane  surface,  grinding  the  notches 
to  keep  the  scribing  points  sharp  can  be  continued  indefi- 
nitely, without  destroying  the  accuracy  of  the  cutter. 


SPECIAL  SKINNER  CHUCK  FOR  HOLDING  GAS 
ENGINE  CYLINDERS. 

The  two  engravings  shown  herewith  illustrate  a  special 
chuck  made  by  the  Skinner  Chuck  Co.,  94  N.  Stanley  St., 
New  Britain,  Conn.  It  is  designed  for  holding  gas  engine 
cylinders,  and  is  especially  adapted  to  the  work  of  auto- 
mobile factories.  In  the  operation  for  which  it  is  used,  the 
cylinders  are  bored  and  faced,  and  practically  finished  at  one 
chucking. 

The  chuck  is  of  the  two-jawed  universal  type.  The  jaws 
work  together  when  operated  by  either  screw,  being  connected 
by  rack  and  pinion  gears  which  are  completely  enclosed. 
Special  jaws  are  used  to  fit  the  exterior  of  the  casting  whii  h 
is  to  be  machined.  To  prevent  the  possibility  of  the  work's 
loosening  and  chattering  in  jaws  at  the  extreme  outer  end 
of   the    work,   they   are   connected    at   this   point,   as   shown. 


Pig.  1. 


■f,^'/ 


Special  Chuck,  provided  t^th  Jaws  for 
Holding  Gas  Engine  Cylinders. 


Fig.  2.    Work  in  Place  in  Chuck.    Note  the  Swing 
Bolts  at  Outer  End  of  Jaws. 


by  two  swing  bolts,  one  on  each  side.  This  ties  the 
work  and  the  chuck  together,  making  it  practically  a  solid 
piece,  and  permitting  heavy  cuts  to  be  taken,  with  the  special 
tools  usually  provided  for  such  work. 

The  chuck  is  of  particular  interest  ou  account  of  its  size. 
The  diameter  of  the  body  is  24  inches,  and  the  width  of  the 
adjustable  jaws  is  6  inches;  the  adjusting  screw  nuts  are  1% 
Inch  square,  and  the  net  weight  of  the  device  is  490  pounds. 


J/ac/iiHf  rj/,.Y.  y. 
Fig.  5.    Diagram  of  Work  being  Laid  Out  in  Pig.  4. 

The  particular  piece  of  work  which  is  being  laid  out  in  Fig. 
4  Is  shown  In  Fig.  5,  with  the  measurements  of  the  various 
holes  which  are  to  be  drilled  in  it.  The  locating  of  these. 
It  will  be  seen,  involves  the  taking  of  a  great  many  measure- 
ments, which  are  made  with  facility  and  accuracy  when  this 


OSTER  PIPE  THREADING  DIE-STOCK. 

The  Oster  Mfg.  Co.,  of  Cleveland,  O.,  has  added  a  die-stock 
for  threading  pipe  from  1  to  2  inches  diameter,  to  its  line  of 
pipe-threading  tools.  This  die-stock  is  so  designed  that  the 
chasers  automatically  recede  from  the  work  while  cutting, 
thereby  forming  a  standard  taper  thread;  the  chasers  are  con- 
trolled by  a  cam  for  this  purpose.  On  the  fUce-plate  of 
the  die,  graduations  are  provided  by  means  of  which 
special  guide  posts  are  set  so  as  to  obtain  the  exact 
size  required  to  be  cut;  these  guide  posts,  in  turn,  drive 
the  cam  which  operates  the  chasers  or  dies.  When 
the  die  has  been  set  for  cutting  a  certain  size,  the  guide 
posts  are  locked  by  a  nut  at  the  bottom  of  the  posts,  and  the 
setting  remains  unaltered  as  long  as  threads  of  a  given  size 
are    cut.      One    feature    of    this    die-stock    is    the    universa> 


January,  TJOU. 


MACHINERY. 


389 


gripping  chuck  which  can  be  adjusted  to  all  sizes  by  revolving 
it  by  means  of  a  handle.  This  Calves  tlie  place  of  all  bushings, 
and  makes  the  die-stock  entirely  self-contained.  The  gripping 
jaws  of  the  chuck  are  made  of  hardened  tool  steel,  and  conse- 
quently will  not  wear  appreciably  even  after  a  long  period 
of  use. 


AMERICAN  36-INCH  TRIPLE-GEARED  LATHE 

WITH  TURRET  ON  SHEARS. 

The  unusually  heavy  turret  lathe  shown  In  Figs.  1  and  2, 

Is  built  by  the  American  Tool  Works  Co.,  Cincinnati,  O.     It 

Is  provided  with  the   regular  carriage,  tail-stock,  center  and 

follow   rests,  etc.,  being   in   this  respect   identical   with   their 


which  is  cast  iu  the  ci'ntiT  oi  the  lathe  bed,  and  is  used  in  the 
same  manner,  also,  for  supporting  the  tail-stock. 

Fig.  2,  taken  from  the  rear  side  of  the  lathe,  shows  the 
supplementary  feed  mechanism  provided  for  the  turret  slide. 
'I'liis  is  driven  through  reverse  gearing,  sprockets  and  chain, 
from  the  rear  end  of  the  spindle,  as  may  be  seen.  By  means 
of  a  sliding  key  arrangement,  eight  changes  of  feed  are  pro- 
vided, operated  by  the  knobs  shown  at  the  front  of  the  bed, 
beneath  the  head-stock.  These  feeds  range  from  0.005  to  0.162 
inch  per  revolution,  and  are  entirely  independent  of  the 
regular  carriage  and  apron  feeds.  This  feed  mechanism  is 
provided  with  a  protecting  cover  which  is  shown  removed 
in  the  engraving.    The  reversing  of  the  turret  feeds  is  a  con- 


Fig.  1.    Front  View  of  Heavy  "American"  Lathe,  with  Turret  mounted  on  Independent  Slide  on  Shears. 


36-inch  heavy  pattern  engine  lathe.  The  chief  point  of  nov- 
elty lies  in  the  turret  slide  itself,  and  in  the  separate  feed 
mechanism    provided    for   controlling   it. 

The  hexagonal  turret  is  indexed  by  a  bolt  located  at  the 
front  of  the  slide,  which  brings  the  locking  point  very  near 
the  tool.  This  is  superior  to  the  usual  construction,  which 
locks  it  at  the  back,  in  which  case  slight  wear  of  the  turret 
locating  surfaces  is  multiplied  several  times  at  the  tool  point. 
The  turret  can  be  indexed  automatically,  or  hy  hand,  or  the 
mechanism  can  be  set  so  as  to  be  operated,  if  desired,  to  run 


venient  feature  in  such  operations  as  back-facing  and  back- 
eounterboring. 

Provision  is  made  for  attaching  the  turret  slide  on  the 
regular  tool  slide  of  the  carriage,  if  desired,  in  work  in  which 
it  is  advantageous  to  employ  the  carriage  feeds  for  the  tur- 
ret. Tills  occurs  in  large  tapping  operations,  for  Instance, 
where  it  is  advantageous  to  give  the  taps  a  positive  feed 
through  the  regular  screw  cutting  mechanism.  This  arrange- 
ment is  also  of  value  in  the  ordinary  work  of  chasing  inter- 
nal threads  with  the  tool. 


Fig.  2.    Rear  View  of  Lathe,  showing  Special  Feed  Mechanism  for  Turret  Lathe. 


the  slide  back  to  the  extreme  limit  without  withdrawing  the 
locking  pin  and  revolving  the  turret.  This  is  done  by  the 
small  lever  shown  near  the  large  pilot  wheel  in  Fig.  1. 

A  unique  construction  of  the  turret  slide  itself,  gives  it 
support  at  the  outer  end  by  a  gibbed  bracket,  which  travels 
along  the  ways  of  the  lathe.  This  support  eliminates  any 
tendency  to  spring  at  the  extreme  travel  of  the  slide.  For 
work  which  requires  the  turret  slide  to  pass  over  the  car- 
riage, this  bracket  can  be  removed.  The  turret  slide  base  Is 
moved  along  the  bed  by  the  small  pilot  wheel  shown  in  Fig.  1. 
This  base  is  clamped  to  the  lathe  bed  by  two  eccentrics,  one 
at  each  end.  It  is  further  secured  from  slipping  under  severe 
end  thrust  by  a  bolt  which  engages  a  ratchet  toothed   rack 


The  taper  attachment,  shown  plainly  in  Fig.  2,  is  of  heavy 
and  substantial  construction,  and  is  designed  to  eliminate 
all  cramping  tendencies  of  the  moving  parts.  It  is  supported 
on  the  bed,  though  the  entire  attachment  is  bolted  to  and 
travels  with  the  carriage.  It  may  be  quickly  engaged  or  dis- 
engaged without  disturbing  the  taper  setting.  For  setting 
the  taper,  a  vernier  arrangement  is  provided,  with  a  very 
fine  adjustment. 

The  general  features  of  the  lathe  are  well  known.  The 
head-stock  is  triple  back-geared,  the  regular  back-gearing  be- 
ing automatically  disengaged  when  slipping  the  pinion  into 
mesh  with  the  face-plate  gear,  and  vice  versa.  Three  changes 
of  feed  or  lead  are  provided  for  turning  and  threading,  with 


390 


JIAClllNEKY. 


January,  1909. 


each  setting  of  gears.  The  compound  rest  is  provided  with 
a  tool-holder  of  the  four  stud  type;  a  serrated  base  is  pro- 
vided for  the  tool.  The  apron  is  toiigued  and  gibbed  firmly 
to  the  carriage,  extending  its  entire  length.  It  is  double, 
giving  all  the  shafts  a  double  bearing.  Both  the  longitudinal 
and  cross  feeds  are  reversed  from  the  front  of  the  apron. 
All  the  gears  and  pinions  are  of  steel  of  wide  face  and  coarse 
pitch,  cut  from  the  solid  with  special  cutters;  they  are  bronze 
bushed  where  they  run  loose.  The  studs  are  of  crucible  steel, 
hardened  and  ground,  and  provided  with  convenient  means 
for  lubrication  from  the  front.  The  tail-stock  is  strongly 
proportioned,  with  large  continuous  bearings  on  the  ways; 
and  it  can  be  adjusted  rapidly  by  crank  and  gear.  Jt  Is 
secured  against  movement  by  a  pawl  engaging  a  rack  cast  In 
the  center  of  the  bed.  The  regular  eauipment  of  this  lathe  con- 
sists of  steady,  follofv-  and  full-swing  rests,  countershaft  and 
wrenches. 


MOTOR-DRIVEN  PIPE  AND  TUBE  CUTTER. 

In  the  accompanying  illustration  is  shown  a  No.  6  Fox  pipe 
or  tube  cutter  equipped  with  a  No.  3  Westinghouse  motor,  the 
machine  being  manufactured  by  the  Fox  Machine  Co..  S15-S25 
N.  Front  St.,  Grand  Rapids,  Mich.  The  motor  is  applied  to 
the  machine  in  a  manner  permitting  of  a  very  compact 
arrangement,  and  is  mounted  on  the  machine  in  such  a  way 
that  practically  no  change  from  the  standard  design  is  re- 
quired, except  that  the  bed  is  provided  with  two  pads  onto 


As  it  is  often  required  to  place  machines  for  cutting  oft  pipe 
or  boiler  Hues  in  places  where  a  line  shaft  is  not  available, 
a  motor  driven  flue  cutter  should  be  of  especial  advantage,  and 
will  undoubtedly  prove  of  interest  to  those  requiring  machines 
of  this  character. 


NICHOLSON  INSERTED  BLADE  PIPE  TAP. 

In  Fig.  1  is  shown  an  inserted  blade  gas  pipe  tap  made 
by  W.  H.  Nicholson  &  Co.,  Wilkes-Barrc,  Pa.  These  taps  are 
made  regularly  in  sizes  from  1  inch  to  12  inches  in  diameter — 


Pox  No.  6  Motor-driven  Pipe  and  Tube  Cutter. 

which  the  motor  is  bolted.  Instead  of  the  regular  tight  and 
loose  pulley,  a  large  sprocket  is  placed  on  the  driving  shaft, 
power  being  transmitted  from  the  motor  to  this  shaft  by  a 
Morse  silent  chain.  From  the  driving  shaft  power  is  trans- 
mitted to  the  cutter  shaft  by  a  train  of  gears.  The  action  of 
the  machine  itself  is  simple.  The  flue  to  be  cut  off  rests  on 
two  rollers  shown  in  the  foreground  of  the  engraving,  di- 
rectly under  the  cutting  disk.  The  position  Of  the  rollers  is 
adjustable  for  different  sizes  of  pipe,  the  adjustment  being 
obtained  by  the  hand-wheel  shown.  The  cutting-bff  operation 
is  accomplished  by  pressing  down  on  the  lever  at  the  left 
which  raises  the  rollers  and  brings  the  flue  against  the  cut- 
ting disk.  As  an  example  of  the  capacity  of  the  machine,  it 
may  be  mentioned  that  a  IVj-inch  standard  wrought  iron  pipe 
can  be  cut  off  in  about  three  seconds,  and  a  4-inch  boiler 
flue  in  about  eight  seconds.  The  machine  is  regularly  equipped 
with  an  oil  pump  and  tank  for  supplying  lubricant  to  the 
cutting  disk. 


Fig.  1.    A  12-incli  Nicholson  Inserted  Blade  Pipe  Tap. 

an  example  of  the  latter  size  being  the  one  shown.  The  blades 
are  made  of  a  special  grade  of  tool  steel,  which  is  machined 
with  a  gib  on  the  lower  edge,  fitting  into  a  corresponding 
groove  in  the  body  of  the  tap.  The  tap  body  and  shank  is  made 
of  steel  accurately  finished.  After  the  blades  have  become 
worn,  the  tap  can  be  returned  to  the  makers,  who  will  fit  it 
with  new  blades  at  a  small  cost,  making  practically  a  new 
tool. 

This  tap  is  made  with  shanks  of  different  forms  for  use  in 
different  machines.    The  example  shown  in  Fig.  1  is  intended 


Fig.  2.    Using  the  Tap  In  a  Boring  MIU. 

to  be  used  in  a  tapping  machine,  being  provided  with  a  taper 
shank  and  a  driving  tongue  or  tenon,  to  fit  a  corresponding 
slot  milled  in  the  face  of  the  machine  spindle.  These  tools 
may  also  be  conveniently  used  in  the  lathe  or  turret  machine. 
For  use  in  the  lathe,  the  end  of  the  holder  is  enlarged  and 
bored  out  to  fit  the  outer  end  of  the  tail-stock  spindle,  thus 
giving  much  greater  holding  power  than  is  ordinarily  obtained 
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lor  tapping  in  the  lathe.  When  used  in  the  boring  machine 
or  iu  turret  niinhineB,  the  tap  is  provided  with  a  cylindrical 
shank,  as  UBual. 

Fig.  2  shows  the  tap  in  use  on  the  boring  machine.  For  this 
work  and  for  the  lathe,  a  squared  section  is  provided  on  the 
shank,  to  which  a  holding  clamp  or  wrench  is  attaclied  to 
prevent  it  from  turning. 


Ing  the  latch  pin  shown  in  the  engraving  Fig.  1  and  turning 
It.  In  Fig.  2  the  cutting-off  attachment  provided  with 
these  die-stocks  is  shown  In  operation.  The  cuttlng-off 
tool  is  fed  inward  by  the  knob  on  the  feed  screw  at  the  out- 
side end,  while  the  die-stock  is  turned   around   in  the  same 


HART'S 


"BUCKEYE"  DIE-STOCK  OF  LARGE 
DIMENSIONS. 


In  the  April  1908,  issue  of  M.\ciiiNEKy,  an  extended  descrip- 
tion of  the  design  and  operation  of  the  Buckeye  die-stock 
manufactured  by  the  Hart  Mfg.  Co.,  10  Wood  St.,  Cleveland, 
Ohio,  was  given.  The  principal  feature  of  this  construction 
of  die-stock  is  that  the  chasers  which  cut  the  tapered  thread 
on  the  pipe,  and  which  are  inserted  into  the  die  body,  are 
not  as  wide  as  the  length  of  the  thread;  but  by  a  mechanism 
which  permits  the  chasers  to  recede  from  the  work  as  they 
progress  along  the  pipe,  a  full  length  thread  of  correct  taper 
is  cut.    Another  of  the  features  of  the  die  is  that  the  chasers 


Pig.  2.     Cuttlnff-off  Attachment  mounted  on  Large  Size 
Buckeye  Die-stock. 

way  as  when  cutting  threads.  Back  rests  are  provided,  shaped 
in  the  same  way  as  the  chasers,  but  having  blank  end  sur- 
faces. These  rests  support  the  die  on  the  pipe  during  the 
cutting-off  operation. 


Pig.  1. 


Buckeye  Die-stock  for  Cutting  Taper  Pipe  Threads  up 
to  4  Inches  In  Diameter. 


release  automatically  when  the  full  length  of  tapered  thread 
has  been  cut.  A  third  feature,  wherein  this  die  differs  from 
the  ordinary  die-stocks  for  pipe  threading  is  in  the  adjust- 
ment of  the  dies.  A  wide  range  of  sizes  may  be  cut  with  the 
same  chasers  by  simply  loosen- 
ing a  screw  and  setting  a  stop 
to  the  required  graduations. 
For  a  more  extended  descrip- 
tion of  how  these  features  are 
accomplished  mechanically,  the 
description  in  the  April,  1908, 
issue  of  M.\ciiiNERY,  mentioned 
above,  may  be  referred  to.  In 
adapting  the  Buckeye  die-stock 
to  the  threading  of  pipe  as 
large  as  4  inches  in  diameter, 
It  was  found  advantageous  to 
provide  the  outside  of  the  body 
with  a  large  spur  gear  which 
meshes  with  a  small  pinion 
placed  on  the  shaft  squared  on 
one  end  and  which  can  be  eas- 
ily turned  by  a  ratchet  wrench 
of  special  design  which  Is  also 
supplied  with  the  die-stock. 
The  die-stock  can  also  be  op- 
erated by  the  ordinary  die- 
stock     handles     as     shown     in 

Fig.  2.  When  the  gear  drive  is  used,  the  pinion  has  a 
planetary  movement  about  the  large  gear,  and  Its  teeth  are 
held  In  mesh  with  the  gear  when  the  body  slides  in  and  out 
of  the  frame  by  a  member  fastened  to  the  pinion  and  engag- 
ing in  the  groove  at  the  inside  edge  of  the  gear,  this  mem- 
ber at  the  same  time  acting  as  a  guard  for  the  pinion. 

Tbe   ratchet   wrench   furnished    with    the   die-stock    can    be 
adapted  to  both  right-hand  and  left-hand  threading,  by  remov- 


NATIONAL  MACHINERY  CO.'S  THREAD 
ROLLING  MACHINE. 

The  National  Machinery  Co.,  Tiffin,  Ohio,  has  recently  placed 
on  the  market  an  improved  thread  rolling  machine,  of  which 
we  show  an  illustration  herewith.  The  machine  is  of  the  re- 
ciprocating type,  in  which  the  blank  is  started  at  the  com- 
mencement of  the  stroke  between  flat  reciprocating  dies, 
grooved  to  agree  with  the  thread  it  .is  desired  to  form  on  the 


Improved  Thread  Rolling  Machine.     , 

bolt  or  screw.  The  movement  of  the  die,  on  the  forward  stroke. 
rolls  the  blank  through  it  between  the  grooved  plates,  forming 
the  desired  thread.  Aside  from  having  been  redesigned 
throughout  from  the  standpoints  of  greater  power  and  dura- 
bility, this  machine  has  incorporated  in  it  specific  improve- 
ments in  construction.  One  of  these  relates  to  making  the 
slide  which  carries  the  reciprocating  die,  of  unusual  length,  and 
backing  it  by  a  bank  of  hardened  steel  rollers,  which  greatly 
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reduce  the  wear  and  the  power  refiiiirod  to  operate  the  machine. 
This  slide  is  operated  by  a  cranl;  having  a  quiclc  return  move- 
ment, so  that  the  machine  can  be  operated  at  a  high  rate  of 
speed,  and  still  allow  the  operator  the  maximum  time  for 
feeding. 

The  machine  has  a  capacity  for  bolt  and  screw  threads  of  all 
sizes  up  to  1  inch  in  diameter.  It  operates  at  a  speed  of  35 
strokes  per  minute,  and  its  net  weight  is  18,000  pounds. 


IMPROVED  ADJUSTABLE  REAMER. 
An  improved  reamer  with  inserted  adjustable  blades  has 
been  brought  out  by  R.  M.  Clough.  Tolland,  Conn.,  this  reamer 
being  known  as  the  Style  B  adjustable  reamer.  The  improve- 
ment over  previous  designs  consists  in  the  shortening  of  the 
reamer  as  compared  with  adjustable  reamers  as  commonly 
made.  On  sizes  over  2  inches  diameter  the  bodies  of  the  ream- 
ers have  been  made  one-half,  and  on  sizes  under  U  inches,  one- 
third  the  total  length.  The  advantages  gained  by  doing  this. 
outside  of  the  decreased  cost,  are,  in  the  first  place,  that  on 
large  reamers  the  shortening  of  the  body  decreases  the  weight 
so  that  when  they  are  used  in  a  horizontal  position  the  weight 
does  not  cause  the  reamer  to  run  out  of  true;  in  the  second 
place,  the  shorter  bodies  permit  the  bottom  ot  the  slots  for 
the  blades  to  be  given  a  greater  amount  of  taper  so  that  prac- 
tically double  the  amount  of  adjustment  as  compared  with 
ordinary  inserted  blade  reamers  can  be  obtained.  The  blades 
are  fitted  in  dove-tail  shaped  slots  and  adjustment  for  wear 
can  be  made  without  regrinding  the  blades,  which  is  neces- 
sary when  the  blades  are  clamped  by  screws  or  nuts.  These 
reamers  are  regularly  made  in  sizes  from  %  inch  to  6  inches 
diameter,  and  provided  either  with  a  straight  or  taper  hole 
for  a  shell  reamer  arbor,  or  with  a  solid,  straight  or  tapered 
shank. 


COATES  POWER  ERASER,  DRAWING  CLEANER 
AND  PENCIL  SHARPENER. 

The  Coates  Clipper  Mfg.  Co.,  Worcester,  Mass.,  has  brought 
out  an  electrically-driven  flexible  shaft  device  for  drawing- 
room  use  which  can  be  applied  for  many  different  classes  of 
work.     As  shown  in  the  accompanying   illustrations.  Figs.   1 


Fig.  1.     Coates  ElectricaUy-driven  Flexible  Shaft  Device  for  Drafting- 
room  use,  fitted  with  Ink  or  Pencil  Eraser. 


Fig.  2. 


Soft  Rubber  Boll  fitted  to  End  of  Flexible  Shaft  for 
Cleaning  Tracings. 


there  is  less  liability  of  injuring  the  surface  ot  the  paper  or 
cloth  than  is  the  case  when  erasing  by  hand. 

The  end  of  the  flexible  shaft  can  also  be  fitted  with  a  small 
soft  rubber  roll  for  cleaning  drawings  when  completed.  In 
this  way  the  right  pressure  can  easily  be  applied  to  the  rfoft 
rubber  and  the  drawing  is  quickly  cleaned  without  affecting 


to  4,  a  small  motor,  which  receives  its  power  directly  from  a 
lamp  socket,  is  fitted  on  a  pedestal  with  an  independent 
switch.  The  motor  is  provided  with  a  3-foot  long  No.  11 
Coates  flexible  shaft  and  is  provided  at  the  end  with  a  clamp 
for  holding  circular  erasers.  It  is  a  very  handy  Instrument 
to   use   for   extensive   erasing   on   drawings   or   tracings,   and 


Fig.  3.     Sharpi-nlng  Lend  Pencils  on  Snnd  Paper  Disk  mounted  on 
End  of  Flexible  shaft. 


Fig.  4.    Polishing  Dra-ndng  Instruments  on  the  Coates  Flexible 
Shaft  Device. 

the  ink  lines.  A  sandpaper  disk  for  sharpening  pencils  can 
also  be  mounted  on  the  end  of  the  flexible  shaft.  This  attach- 
ment is  very  satisfactory  for  the  sharpening  of  pencils,  he- 
cause  as  soon  as  the  sandpaper  is  worn  out  it  can  easily  be 
replaced  and  the  pencil  sharpener  thus  always  kept  in  first- 
class  condition. 

If  it  is  required  to  polish  or  burnish  drawing  instruments, 
a  small  crocus  cloth  wheel  can  be  mounted  on  the  end  cf  the 
flexible  shaft.  When  ink  spots  have  been  left  on  drawing 
instruments  and  allowed  to  harden,  or  when  rust  spots  have 
commenced  to  form,  they  can  be  easily  and  quickly  removed 
by  polishing  with  such  a  wheel.  The  needle  points  can  be 
sharpened  and  the  tools,  in  general,  kept  in  good  condition. 
These  various  erasers,  sandpaper  disks,  crocus  wheels,  etc., 
are  furnished  with  the  device. 


KELLY  CYLINDER  REAMER. 

In  the  July,  1908.  issue  of  Machinery  three  applications  of 
the  Kelly  adjustable  reamer  were  illustrated  and  described. 
The  accompanying  illustration  shows  a  new  cylinder  reamer 
brought  out  by  the  Kelly  Tool  Co.,  of  Cleveland,  Ohio,  known 
as  the  type  C  reamer.  Referring  to  the  engraving,  it  will  be 
seen  that  the  reamer  is  mounted  in  a  heavy  boring  bar,  a 
slot  being  milled  through  this  bar  into  which  the  reamer  is 
inserted;  it  is  held  in  place  by  a  screw  passing  through  the 
bar  and  the  reamer  body,  the  hole  in  the  latter  being  tapered 
in  order  to  get  a  proper  clamping  action.  By  tightening 
the  screw,  a  solid  boring  tool  is  obtained.  In  finishing  ream- 
ers the  screw  is  slightly  loosened,  thereby  allowing  the  reamer 
body  to  "float"  sidewise  in  the  slot  provided  in  the  boring 
bar,  so  as  to  compensate  for  any  discrepancy  in  the  align- 
ment of  the  machine.  A  few  thousandths  inch,  or  in  extreme 
cases  1/64  inch,  is  suflScient  "float"  to  enable  both  blades  of 
the  reamer  to  locate  themselves  centrally  with  the  bore,  and 
each  blade  will  have  an  equal  amount  of  work  to  do,  a  uni- 
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form  diameter  of  the  hole  throughout  heiiig  ensured.  It  will 
be  noted  that  the  cutter  or  reamer  hody  itself  is  made  of 
one  sold  flat  piece  of  steel  and  Is  hardened,  and  into  this 
the  cutters  are  tightly  fitted,  being  ground  to  fit  10  degree 
dove-tailed  slots  in  the  body.  Hardened  gib-bushings  with  a 
10  degree  taper,  supply  pressure  on  the  outer  side  of  the 
blade  and  force  it  against  the   inner  wall   of  the  dove-talled 


J/ac/itner|/,.V.  1'. 
KeUy  Adjustable  Reamer  mounted  In  Bonng-bar  for  CyUnder  Boring. 

Slot.  At  the  back  of  the  tool  is  placed  a  hardened  adjusting 
screw  of  fine  pitch,  which  insures  that  the  reamer  will  cut 
its  exact  calipered  size. 

For  more  detailed  description  of  the  reamer  itself  we  refer 
to  the  article  published  in  the  July,  1908,  issue  of  Machinery, 
mentioned  above,  the  present  illustration  showing  merely  an 
interesting  arrangement  of  the  tool  for  boring  cylinders  and 
similar  heavy   work. 

ALFRED  BOX  &  CO.'S  MULTIPLE  DIB,  BOLT 

AND  PIPE  THREADING  MACHINE. 

Alfred  Box  &  Co.,  Philadelphia,  Pa.,  have  recently  devised 

a  bolt  cutter  of  unusually  convenient   construction,  being  so 

arranged  that  it  carries  a  number  of  dies  ready  in  place  to  be 

used.    The  machine  shown  provides  for  eighteen  of  such  dies, 

which  may  be  for 
pipe  threads.  United 
States  standard 
threads,  or  special 
straight  or  taper 
threads.  The  ma- 
chine may  thus  be 
equipped  for  all  of 
the  Regular  run  of 
work  in  a  shop,  mak- 
ing it  possible  to  do 
odd  jobs  or  manu- 
facturing operations 
with  equal  facility. 

[-..-— ^..-^fc.  1  The  separate  dies 

i^  ii  -'-      21  are  mounted  at  the 

^H   B  r'*^^tfr''*l\  front  ends   of  short 

B|   ^HJ       jM  quills,  carried  in 

^^    ^Kf     ^yl  bearings  in  the  large 

1^1    ^^B    ^mS  face  turret.    This 

1^1    ^^B  ^K^  f^ce  turret  is  locked 

by  a  projection  on  a 
steel  spring  handle, 
shown  at  the  left  of 
Fig.  1,  which  en- 
gages notches  in  its 
periphery.  The  quills 
are  driven  by  clutch 
members  at  the  in- 
ner end,  which  are 
given  the  form  of 
gears,  as  is  shown  in  Fig.  2.  The  gears  form  clutch  teeth, 
which  engage  with  similar  internal  projections  at  the  front 
end  of  the  hollow  spindle  of  the  machine.  This  spindle  is 
driven  by  a  large  gear,  meshing  with  a  pinion  on  the  cone 
pulley  shaft,  as  shown. 

In  indexing  to  change  from  one  die  to  another,  the  lever  in 
back  of  the  turret  head  in  Fig.  2  is  raised,  bringing  the  turret 


Fig. 


A  Bolt  or  Pipe  Threader,  with  a  Variety 
of  Dies  ready  for  Use.  » 


forward  until  the  clutch  driving  the  die  is  disengaged.  The 
turret  may  then  be  rotated  until  the  locking  handle  drops  in 
the  proper  notch  to  agree  with  the  die  It  is  desired  to  use. 
The  lowering  again  of  the  handle  at  the  back  of  the  turret 
connects  that  die  with  the  driving  spindle. 

Provision  is  made  for  using  dies  of  various  forms.  In  the 
engravings,  these  dies  are  shown  provided  with  guiding  col- 
lars, for  leading  the  work  Into  the  cutting  edges,  exactly  cen- 


Fig.  2.    Rear  View  of  the  Multiple  Die.  Threading  Machine. 

tral  with  the  threads,  thus  insuring  accurate  results.  The 
fact  that  the  die  quills  and  the  driving  spindle  are  hollow, 
makes  it  possible  to  work  on  bars  of  any  length.  The  work  is 
held  from  revolving  by  a  vise,  as  shown. 

This  machine  should  save  much  time  in  threading  bars, 
pipes,  rods,  etc.,  especfally  in  shops  where  there  is  much  of  this 
work  to  do  in  small  lots  of  varying  sizes. 


HIGH-SPEED  UNIVERSAL  ATTACHMENT  FOR 
WHITNEY  MILLING  MACHINE. 
Figs.  1  and  2  show  a  high-speed  universal  milling  attach- 
ment designed  for  use  w-ith  the  well-known  milling  machine 
made  by  the  Whitney  Mfg.  Co.,  Hartford,  Conn.  The  purpose 
of  this  attachment  is  to  provide  for  the  presenting  of  cutters 


Fig-  1.     Vertical  Attachment  for  Whitney  Hand  Milling  Machine. 

to  the  work  at  any  required  angle  in  two  planes;  and  to  drive 
the  cutter  at  a  high  speed  for  use  with  comparatively  small 
cutters  and  end  mills.  This  high-speed  drive,  however,  is 
stiffly  driven,  and  will  bring  out  the  full  capacity  of  any  tool 
likely  to  be  used  with  it. 
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Tlie  attaclmient.  it  will  be  spen,  is  mounted  In  the  seat 
provided  for  the  oveiiianging  arm  in  tlie  cutter  slide.  It  may 
be  revolved  in  this  seat  for  swiveling  the  cutter  about  a  hori- 
zontal axis.  It  carries  on  its  outer  end  a  cutter  spindle, 
mounted  in  a  head,  which  Is  Itself  adjustable  about  a  bearing 
on  the  arm,  on  an  axis  at  right  angles  to  that  of  the  latter. 
This  gives  the  universal  adjustment  mentioned.  The  drive 
is  by  belt,  from  the  regular  driving  pulley,  over  a  small  pulley 


Fig.  2.    Spindle  of  Attachment  set  for  Angular  Milling. 

at  the  end  of  the  shaft  passing  through  the  center  of  the  ann. 
At  the  spindle  head,  the  motion  is  transmitted  from  this 
shaft  to  the  spindle  through  a  train  of  bevel  gears,  which  per- 
mits the  universal  adjustment.  Fig.  1  shows  the  cutter  spin- 
dle vertical,  while  Fig.  2  shows  it  set  at  an  angle  with  the 
horizontal. 

This  tool  was  originally  designed  by  a  customer  of  the 
builders  of  this  Machine,  the  Porter-Cable  Machine  Co.,  of 
Syracuse,  N.  Y.  The  Whitney  Mfg.  Co.  was  so  pleased  w^ith  its 
usefulness  in  adding  to  the  wide  range  of  work  to  which  the 
machine  is  adapted,  that  they  have  made  arrangements  to 
place  it  on  the  market. 


STOW  CRANK-PIN  TURNING  TOOL. 

We  show  herewith  an  improved  design  of  the  crank-pin 
turner  made  by  the  Stow  Flexible  Shaft  Co.,  Philadelphia,  Pa. 
This  device  is  of  the  type  which  permits  the  re-turning  of  a 
crank-pin  while  it  is  in  place  on  the  engine.     It  is  supported 


Portable  Crank-pin  Turning  Machine,  with  rigidly  supported  Tool  Slide. 

at  the  back  end  by  four  jaws  which  center  the  tool  against  tlie 
flange  of  the  pin.  At  the  front  end,  a  center  is  provided,  which 
is  screwed  into  the  center  hole  of  the  crank  pin,  thus  locating 
the  device  by  the  axis  of  the  pin.  When  located  in  this  way 
it  is  held  firmly  in  place  by  any  suitable  clamping  device. 

A  particular  feature  of  this  tool   consists  in  an  improved 
method  of  supporting  the  outer,  or  free  end  of  the  tool  slide. 


This  tool  slide,  it  will  be  seen,  is  carried  by  a  large  gear, 
driven  by  the  small  pinion  and  hand-wheel  shown.  The  free 
end  of  this  slide  is  clamped  to  a  ring,  which  is  a  running  fit 
in  a  seat  at  the  inner  end  of  the  frame.  The  tool  slide  bracket 
is  thus  supported  at  both  ends,  and  is  capable  of  doing  mucli 
more  rapid  work  than  is  possible  with  the  usual  unsupported 
lonstruction.  The  various  adjustments  and  movements  of  the 
tool  can  be  readily  understood  from  the  engraving. 


REYNOLDS  AUTOMATIC  SCREW  DRIVING 
MACHINE. 

A  new  design  of  power  driven  automatic  screw  diiver  has 
been  added  to  the  line  built  by  the  Reynolds  Machine  Co., 
Rock  Island,  111.  In  this  line  of  machines  the  screws  to  be 
driven  are  dumped  into  a  hopper  or  magazine,  from  which 
they  are  taken  by  a  feeding  mechanism  which  brings  them 
into  position  for  driving,  at  the  end  of  the  vertical  spindle. 
There  they  are  held  by  a  pair  of  jaws,  until  the  driver  de- 
scends and  engages  the  slot  in  the  head  of  the  screw,  and 
forces  it  down  into  the  work.  The  spindle,  which  is  fric- 
tion  driven,   runs  as   high  as   1,000  or  1,500   revolutions  per 


An  Automatic  Screw  Driving  Machine  for  Large  Work. 

minute  on  the  smallest  sizes,  so  that  the  screws  are  driven 
in  a  fraction  of  a  second.  The  capacity  of  these  machines 
is  limited  only  by  the  ability  of  the  operator  to  get  the  work 
under  the  spindle,  and  he  has  both  hands  free  to  do  this. 
Owing  to  the  fact  that  the  spindle  is  friction  driven,  the 
tightness  of  the  drive  may  be  limited  to  any  desired  amount. 

The  particular  form  of  the  m^hine  here  shown  is  of  larger 
capacity  than  anything  previously  made  by  the  builders.  It 
will  set  screws  to  the  center  of  a  4S-inch  circle,  and  the  table 
has  sufficient  vertical  adjustment  to  take  in  work  30  inches 
high.  The  table  is  automatically  raised,  just  as  the  screw 
is  started,  by  means  of  a  cam  connection  with  the  foot  treadle 
and  spindle  operating  lever  at  the  top  of  the  machine.  The 
treadle  is  so  arranged  that  the  operator  can  reach  it  from 
any  position  about  the  table. 

In  addition  to  the  usual  features  of  magazine  feed,  adjust- 
able friction  drive  for  the  spindle,  etc.,  the  machine  has  a 
positive  stop  which  allows  screws  to  be  merely  started,  or 
set  so   that   the   head   projects   any   uniform    height   desired. 
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This  is  effected  by  prcviiling  a  braldiiK  device  for  the  spin- 
dle and  a  release  for  the  friction  drive,  which  become  opera- 
tive at  any  desired  point  in  the  travel.  The  first  machine 
of  tliis  tyiie  v, as  built  for  the  U.  S.  Arsenal  at  Rock  Island. 


NEWTON  HEAVY  FOUR-SPINDLE  MILLING 
MACHINE. 

A  four-spindle  niillinK  machine  of  uiuisally  massive  con- 
struction is  shown  in  the  accompanying  engravings.  It  was 
built  by  tlic  Newton  Jlachine  Tool  Works,   Inc.,  IMiiladclpliia, 


Flff.  1.    Heavy  Four-aplndle  Afilllng  Machine,  buUt  for  the  Altoona  Shops  of  the  Pensylvanla  RaUroad 


Pa.,  for  the  Altoona  Shops  of   the  Pennsylvania  R.  R.     The 
machine  is  of  the  planer  type,  with  two  side  horizontal  spindle 
heads  on  the  face  of  the  housings,  and  two  vertical 
spindles  on  the  cross-rail. 

The  machine  is  driven  by  a  50-horse-power  Gen- 
eral Electric  motor,  having  a  variable  speed  range 
from  560  to  1,120  revolutions  per  minute.  As  may 
be  seen  best  in  Pig.  2,  this  is  connected  through  a 
rawhide  idler  pinion  and  idler  gear  to  a  cross  shaft, 
from  which  is  talcen  the  motion  for  the  feed  and 
fast  traverse  of  the  two  vertical  heads.  As  is  better 
seen  in  Fig.  1,  from  a  smaller  pinion  on  the  hub  of 
the  second  idler,  moti9n  is  taken  through  a  back 
gear  drive  for  the  vertical  shafts  driving  the  two 
side  heads.  Motion  for  the  fast  traverse  and  feeds 
is  transmitted  through  to  the  working  side  of  the 
machine,  where  it  is  connected  with  a  feed  box  of 
the  builders'  standard  design,  giving  nine  changes. 
The  arrangement  of  feeds  and  speeds  provided 
makes  available  individual  drive  or  simultaneous 
drive  for  the  heads  and  feed;  and  fast  traverse  for 
the  table,  for  raising  and  lowering  of  the  cross  rail, 
and  tor  the  cross  adjustment  of  the  heads  on  the 
rail. 

The  construction  of  the  two  side  heads  and  of  the 
right-hand  cross  rail  head  is  similar.  The  spindles 
are  5%  inches  in  diameter  and  have  a  bronze 
bushed  bearing  17  inches  in  length,  with  a  double 
taper  bearing  8%  inches  long  at  the  end  of  the 
adjusting  sleeve.  The  ends  of  the  spindle  have  an 
external  thread,  on  which  face  cutters  can  be  fitted; 
they  are  provided,  as  well,  with  a  No.  5  taper  for 
holding  end  mills.  The  spindles  are  provided  with  through 
holes  for  retaining  bolts.  In  addition  there  is  a  broad 
slot  milled  across  the  end  of  the  spindle  to  fit  the  tenoned 
drive  of  large  mills  and  arbors.  All  the  spindle  worm- 
wheels    are    approximately    2614     inches    in    diameter,    and 


are  provided  with  hardened  steel  woruia  having  roller 
thrust  biarings.  These  parts  are  all  encased  and  run 
continuously  In  oil.  The  rack  sleeves  in  which  the  spindles 
are  mounted  have  sufflcient  length  to  permit  an  independent 
adjustment  of  12  inches  for  the  spindle  on  the  eaddle,  by 
means  cf  the  rack  and  pinion  and  worm  gear  mecbanisiu 
shown. 

The  left-hand  cross-rail  head  is  of  somewhat  different  con- 
struction. Thi'  spindle  is  mounted  in  a  slide  which  has  an 
Independent  veriical  adjustment.  The  spindle  carries  a  solid 
iiist  steel  rotary  planing  head  2G  inches  In  diameter  over 
the  cutting  tools.  This  cutter  head  is  driven  through  a  steep 
lead  hardened  steel  worm  and  a  bronze  worm-wheel  similar 
in  design  to  that  used  on  the  other  heads.  The  cutter  head 
is  driven  directly  by  a  pinion  on  the  end  of  the  worm-wheel 
shaft,  meshing  with  an  internal  gear  fastened  to  the  upper 
side  of  the  cutter  disk.  This  head  may  be  connected  or  dis- 
connected with  the  driving  mechanism  by  the  hand  lever  and 
clutch  shown.  The  right-hand  head  has  a  back  geared  con- 
nection which  may  be  thrown  In  or  out,  as  required. 

The  cross-rail,  and  side  heads  as  well,  are  counterwelghted. 
The  cross-rail  is  so  arranged  that  the  side  heads  may  be  con- 
nected with  it  by  swing  bolts,  and  thus  elevated  or  lowered 
by  power  when  so  attached.  The  elevat- 
ing screws  have  roller  thrust  bearings 
both  at  top  and  bottom,  to  permit  pull- 
ing the  cutters  into  the  work  when  sink- 
ing in  to  depth,  without  putting  the 
screws  In  compression.  The  table  feed 
is  by  a  spiral  gear  and  rack,  similar  in 
design  to  the  well-known  Sellers  drive 
for  planers. 

ihe  table  cf  this  machine  is  42  inches 
wide  and  18  feet  long,  and  the  feed 
movement  permits  the  taking  of  cuts  16 
feet  in  length.  The  maximum  distance 
between  the  ends  of  the  horizontal  spin- 
dies  is  60  inches  and  the  minimum  dis- 
tance is  36  inches.  The  maximum 
the     end      of     the     horizontal      spindle 


distance' 
and    the 


between 


top    of    the    work    table    is    66    inches.     The    mini- 


PlB. 


Rear  View  of  Four-splndle  MUllnff  Machine,  sho«-lng  DrlTing  Oearlns. 

mum  distance  between  the  centers  of  the  vertical  spin- 
dles is  o2  inches.  The  table  feeds  available  at  the  high 
speed  of  the  motor  range  from  0.789  to  8.150  inches  per  min- 
ute. At  the  slow  speed  of  the  motor,  these  feeds  are  cut  in 
half.     A  quick  return  of  about  22  feet  per  minute  is  available 
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In  both  directions.  Tlie  maximum  feed  of  the  rail  vertically 
and  the  saddles  on  the  rail  is  •l^^  inches  per  minute,  with  the 
motor  on  the  high  speed. 


"STATIN"  POSITIVE  DRILL  SOCKET. 

The  G.  R.  Lang  Co.,  of  Meadville,  Pa.,  Is  placing  on  the 
market  a  drill  socket  which  is  intended  to  obviate  the  diffl- 
culties  arising  in  high-speed  drilling  from  the  insufficient 
driving  power  of  the  ordinary  taper  shank  drill  with  a  tang. 
Under  modern   conditions  this  tang   is  miuli  given   to  twist- 


Fig.  1.    A  Drill  Socket  which  relieves  the  Tang  of  all  Stress. 

ing  off,  rendering  an  otherwise  good  drill  practically  useless. 
Various  appliances  have  been  devised  for  using  such  broken 
drills  effectively.  The  device  here  shown  is  intended  not 
■only  for  using  such  broken  drills,  but  for  preventing  them 
from  breaking  in  the  first  place. 


Fig.  2.    An  Old  DrlU  Ground  for  use  In  the  "Stayin"  Socket. 

Fig.  1  shows  a  socket  of  this  design  which  has,  as  may 
be  seen,  a  round  driving  key  set  in  the  taper  bole.  This 
driving  key  engages  a  V-groove  milled  in  the  taper  shank  of 
the  drill.  The  driving  is  done  by  the  frictional  contact  of 
the  taper  surfaces,  and  by  the  positive  action  of  the  round  key 
mentioned.     The  tang   is  thus  relieved  of  all   strain,  and   is 


Fig.  3.    The  Socket  and  the  Di-ms. 

of  use  only  in  driving  the  drill  from  the  socket.  To  pro- 
vide, however,  for  drills  that  have  had  their  tangs  twisted 
off,  the  key  slot  is  made  unusually  deep.  In  fixing  up  old 
drills  to  be  used  in  this  socket,  the  shank  is  ground  flat,  as 
is  shown  in  Fig.  2,  to  give  a  driving  surface  for  the  key. 
A  new  and  an  old  drill  are  shown  separately  in  Fig.  3. 

An  advantage  of  this  socket  as  compared  with  others  for 
the  same  purpose  lies  in  the  fact  that  it  not  only  holds  the 
drill  in  the  socket  but  holds  the  socket  in  the  drill  press,  as 
well.     The  makers  will  furnish  the  jig  for  drilling  a  keyway 


in  the  drill  press  spindle  for  inserting  the  hardened  steel 
rods  which  are  furnished  for  the  purpose.  The  sockets  are 
made  slightly  heavier  than  the  standard  type,  and  the  key  is 
pressed  In.  They  are  all  drilled  by  special  jigs,  which  bring 
the  keys  parallel  with  the  axis  and  central  with  the  drift 
pin  hole.  Being  accurately  finished  in  the  lathe,  the  taper 
fit  is  of  the  highest  order.  The  makers  keep  all  sizes  in 
stock  at  practically  the  same  price  as  the  old  style  sockets. 


ADJUSTABLE  ELECTRIC  LIGHT  HOLDER     ' 

The  Harley  Maehine  Co.,  92  Hayden  Ave.,  Springfield,  Mass.. 
has  brought  out  an  adjustable  electric  light  holder  suspended 
from  the  ceiling  and  intended  particularly  for  shop  use.  As 
shown  in  the  accompanying  line  engraving,  the  holder  con- 
sists of  a  ball  and  socket  joint,  the  socket  being  fastened  in 
the  ceiling,  and  two  wooden  bars  having  a  sliding  adjust- 
ment. The  lamp  is  fixed  to  the  lower  end  of  one  of  the  bars. 
The  socket  consists  of  a 
steel  plate  pressed  out  in 
the  center  to  fit  the  ball 
and  fastened  at  the  ex- 
treme corners  so  as  to 
obtain  a  spring  action. 
The  upper  end  of  the  ball 
works  in  a  wooden  block 
fastened  to  the  ceiling, 
and  ample  friction  is 
thus  provided  so  that  the 
holder  with  the  light  at 
the  lower  end  will  stay 
in  any  position  radially 
In  which  it  may  be 
placed,  even  though 
there  be  considerable  vi- 
bration. The  two  slid- 
ing rods,  being  made  of 
wood,  provide  sufficient 
friction  so  that  the  light 
can  be  pushed  up  or  pull- 
ed down  and  still  remain 
stationary  in  any  posi- 
tion desired  longitudinal- 
ly. It  will  be  seen  that 
by  this  combination  of 
movements  it  is  possible 
to  bring  the  holder  to 
any  position  in  a  large 
circle  about  its  socket 
and  also  to  raise  or  low- 
er the  light  according  to  the  requirements.  The  difficulties  of 
obtaining  light  in  various  positions,  as  required  in  machine 
work,  recommend  the  use  of  an  adjustable  holder  for  the 
light,  and  any  device  providing  adjustment  will  undoubtedly 
be  of  interest  to  mechanics  in  general. 
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Adjustable  Electric  Light  Holder  made 
by  the  Harley  Machine  Co. 


TWO  WILLBY  ELECTRICALLY-DRIVEN 
GRINDERS. 

Figs.  1  and  2  show  two  new  designs  of  the  Willey  grinder 
as  made  by  James  Clark,  Jr.,  &  Co.,  Louisville,  Ky.  These 
machines  are  of  the  regular  construction  of  this  well-known  line 
of  tools,  in  having  the  motor  built  into  the  machine  itself, 
making  an  unusually  neat  and  satisfactory  arrangement. 

Fig.  1  is  a  floor  grinder  for  general  purpose  work.  The 
motor  frame  and  pedestal  are  one  casting,  and  the  starter 
is  contained  in  the  frame,  where  it  is  out  of  the  way  and 
well  protected.  This  starter  is  made  for  this  particular  ma- 
chine, and  is  not  a  commercial  product.  The  armature  shaft, 
which  is  also  the  wheel  spindle,  is  very  stiff.  The  motor  is 
especially  designed  for  grinder  service,  being  completely  en- 
closed from  emery  dust.  The  tool  rests  are  so  supported  that 
they  can  he  adjusted  to  any  desired  position.  The  surface 
grinding  attachment  shown  over  the  left-hand  wheel  is  fur- 
nished when  desired  at  extra  cost. 

The  addition  of  a  self-contained  wet  grinding  attachment 
makes  of  the  machine  shown  in  Fig.  1.  the  combined  wet  and 
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dry  grinder  shown  in  Fig.  2.  With  this  arrangement,  the 
left-hand  wheel  is  used  for  dry  grinding,  and  the  right-hand 
for  either  wet  or  dry.  The  attachment  consists  of  a  hood, 
splashing  plate  for  the  wheel,  a  water  reservoir,  and  a  sett- 
ling chamber  fitted  with  a  centrifugal  pump.  The  whole  Is 
bolted  to  the  bottom  of  the  pedestal,  and   is  steadied  at  the 


Fig.  1. 


"WlUey  ElectrlcaUy-drlven 
Dry  Grinder. 


Pig.  2. 


The  Grinder  In  Fig.  1,  with  Pump  and 
Reaervolr  A,ttachnient. 


This  overhangs  at  the  front  of  the  machine  so  that  It  1b  a 
simple  matter  to  take  off  or  put  on  the  saw  without  dis- 
arranging the  table.  Two  saws  up  to  16  Inches  In  diameter 
can  be  used  at  the  same  time;  If  only  one  saw  Is  used,  It  may 
be  as  large  as  20  inches  In  diameter. 
The  table  Is  made  In  two  sections;  a  moving  section  44  x  16 
Inches  mounted  on  antifriction  rollers,  and  a 
stationary  section  44x20'/j  Inches,  provided 
with  an  extension  so  that  material  up  to  20 
Inches  In  width  can  be  rip-sawed.  The  mov- 
ing section  of  the  table  has  sufficient  travel  to 
edge  or  cut  off  stock  up  to  35  Inches  In  length, 
and  It  will  open  to  permit  the  use  of  a  2-Inch 
grooving  head.  The  whole  table  can  be  tilted 
by  a  hand-wheel  to  an  angle  of  45  degrees  with 
the  saw  face.  This  angle  Is  Indicated  by  gradu- 
ations. 

The  ripping  fence  may  bo  set  to  take  stock 
up  to  20  Inches  wide  and  be  use*  on  either  the 
right  or  left  section  of  the  table.  Micrometer 
adjustment  is  provided  for  setting  it.  The  mi- 
ter cutting-off  fence  is  used  on  the  sliding  table, 
and  covers  a  range  from  45  degrees  up  to  60 
degrees.  On  the  front,  as  shown  In  the  Illus- 
tration, It  is  provided  with  a  stop  rod  to  be  used 
.^tti^  for  beveling  stock  to  accurate  lengths. 
^Bfi*  The  builders  will  send  full  illustrations  and 

"^^^^P        descriptions  of  this  machine  and  its  mechan- 
ism on  request. 


top  by  a  second  bolted  connection  with  the  frame.  The  pump 
Is  so  made  that  the  bearings  are  above  water,  and  it  has  no 
stuffing  box.  It  is  driven  from  a  pulley  on  the  end  of  the 
wheel  spindle,  as  shown. 

The  height  of  this  machine  over  all  is  48  inches.  The 
wheels  used  are  12  inches  in  diameter  by  2  inches  face,  and 
they  usually  run  at  about  1,600  revolutions  per  minute.  The 
net  weight  of  the  machine  in  Fig.  1  is  475  pounds.  With  the 
■water  attachment,  as  in  Fig.  2,  it  is  670  pounds. 


FAY  &  BGAN  DOUBLE  CIRCULAR  PATTERN- 
SHOP  SAW. 

The  J.  A.  Fay  &  Egan  Co.,  West  Front  St.,  Cincinnati, 
Ohio,  is  building  the  improved  saw  table  shown  herewith. 
It  is  of  the  type  in  which  cross  cut  and  rip  saws  are  both 
permanently  mounted  in  the  machine,  and  either  may  be 
brought  into  use  as  required.     In  addition  to  this,  the  ma- 


A  Combination  Cross-cut  and  Rip  Sawing  Machine,  especially 
adapted  to  Pattern  Work. 

chine  is  provided  with  such  a  variety  of  adjustments,  attach- 
ments, gages,  etc.,  as  to  make  it  specially  adapted  to  the  work 
of  the  pattern-shop. 

The  mechanism  for  changing  the  saws  and  adjusting  them 
for  height  is  distinctly  different  from  other  machines  of  the 
kind.     Both    saw   arbors   are   carried    in   a    revolving   frame. 


UNION-CINCH  PIPE  FITTINGS. 

The  line  engraving  shown  herewith  illustrates  the  con- 
struction of  a  very  ingenious  line  of  fittings,  made  by  the 
Sight  Feed  Oil  Pump  Co.,  Milwaukee,  Wis.  The  particular 
feature  of  this  line  of  fittings  is  the  fact  that  by  their  use 
it  is  possible  to  do  a  complicated  job  of  piping,  with  noth- 
ing more  in  the  way  of  tools  than  a  hack-saw,  a  file  and  a 
pair  of  monkey  wrenches.  The  simplicity  of  this  outfit  is 
made  possible  by  the  fact  that  no  threading  has  to  be  done, 
the  joints  being  made  tight  against  high  pressure  on  the 
smooth  ends  of  the  pipes. 

In  the  engraving  it  will  be  seen  that  first  a  gland  nut  is 
put  on  over  the  end  of  the  pipe.    This  is  followed  by  a  tapered 
bushing    of     soft    metal. 
The  pipe   is   then   insert-  fCp^gu 

ed  in  the  fitting,  and  the  '  ** 

nut  is  screwed  down 
tightly  on  it,  thus  com- 
pressing the  bushing  in 
the  tapered  space  between 
the  outside  of  the  pipe 
and  the  flared  opening  of 
the  fitting.  This  may  be 
tightened  down  so  firmly 
as  to  resist  leakage  of 
pressures  up  to  1,000 
pounds  per  square  inch. 

The  advantages  of  this 

motVir,^  of  ninino-  TrP  nh.  An  Example  from  the  "Union  Cinch"  Line 
metnOQ    or   piping  are   OD-   ofp,pe  Sittings,  which  require  no  Threading 

vious.      The    connections 

are  made  without  soldering,  flaring,  hacking,  or  using  ce- 
ment of  any  kind.  The  usual  pipe  vise  and  bench,  with 
a  full  set  of  taps  and  dies  and  an  assortment  of  pipe 
wrenches,  is  dispensed  with.  Every  joint  is  a  union,  so  that 
the  pipe  system  may  be  taken  apart  at  any  point  and  re- 
assembled. A  neat  looking  job  at  a  small  expense  may  be 
made  of  steel  or  brass  tubing  conforming  to  the  outside 
diameter  of  standard  pipe  sizes.  This  tubing,  which  will  be 
furnished  by  the  makers  of  the  fittings,  is  inexpensive  and 
is  carefully  annealed,  so  that  it  can  be  readily  bent  to  any 
desired  form. 

Fittings  are  furnished  for  all  required  purposes.  They 
are  furnished  in  the  form  of  L's,  adaptors  for  changing  from 
threaded  to  Union-Cinch  pipe  systems,  T's,  couplings,  relief 
valves,  etc.  They  are  recommended  by  the  makers  for  such 
work  as  piping  up  oil  pumps,  gravity  oiling  devices,  gages, 
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nml  drop  pipes,  especially  on  work  of  this  character  around 
ammonia  handling  machinery,  where  the  steel  tubing  and 
steel  fittings  are  well  adapted  to  keeping  the  system  per- 
fectly  free   from   leakage  of  the  ammonia  gas. 


more  clearly  in  the  enlarged  sectional  view  in  Fig.  3.  It  svllt 
be  seen  here  that  the  half-nut  //  is  connected  by  studs  to  a 
block  A'  which  is  cut  out  at  its  upper  side  to  fit  the  outside 
of  the  screw,  but  which  is  not  threaded.     On  the  lower  side- 


IMPROVED  SPINDLE  ADJUSTING  DEVICE  FOR 
MULTIPLE  SPINDLE  DRILLS. 

The  accompanying  line  engravings  illustrate  an  improve- 
ment for  the  adjustment  of  the  tools  in  metal  working  ma- 
chines, recently  patented  by  Mr.  F.  E.  BocorselskI,  superin- 
tendent of  the  Baush  Machine  Tool  Co.,  Springfield,  Mass. 
The  illustrations  show  the  device  as  specifically  provided  for 
a  multiple  spindle  drill,  and  intended  for  rapid  and  inde- 
pendent adjustment  of  the  various  drill  spindles  both  as  re- 
gards their  location  relatively  to  one  another  in  the  horizontal 
plane  as  in  the  vertical  direction. 

In  order  to  illustrate  more  plainly  the  application  of  the 
device,  the  head  of  a  multiple  spindle  drill  press  is  shown 
in  Fig,  1  and  the  adjusting  device  itself  is  shown  in  detail 
in  Fig.  2.  In  Figs.  1  and  2,  A  is  the  frame  of  the  head  of  the 
drill  press,  Z»  is  a  block  attached  to  the  frame  by  means  of 
the  projecting  stud  B.  and  E  \s  a.  bracket  containing  a  bush- 
ing C  which  guides  the  drill  spindle.  The  object  of  the  de- 
sign is  to  provide  a  simple  means  by  which  the  spindle  guid- 
ing  bracket   E   may   be   moved    for   considerable   distance    in 


Fig.  1.    Multiple-spindle  Drill  provided  vAth  Improved  Facilities  for 
A^justmg  the  DriU  Spindles. 

relation  to  the  head  A  without  resorting  to  a  slow  screw  ad- 
justment. When  the  head  has  been  placed  approximately  in 
the  correct  position,  the  minute  adjustment  may  be  accom- 
plished by  a  screw  engaging  with  a  half-nut.  The  device  also 
provides  for  independent  adjustment  of  the  various  spindles 
in  a  vertical  direction,  so  that  any  one  of  a  number  of  drill 
spindles  can  be  so  adjusted  that  the  working  end  of  its 
drill  will  be  in  a  horizontal  plane  with  the  working  ends  of  the 
drills  in  the  other  spindles,  irrespective  of  the  length  of  the 
drills.  The  object  desired  is  accomplished  in  the  following 
manner. 

The  block  D  having  a  swivel  action  in  relation  to  the  frame 
A  permits  the  spindle  F  to  be  located  in  any  position  radi- 
ally about  the  stud  B.  In  the  lower  face  of  the  block  D  a 
dove-tail  slide  is  cut,  into  which  a  slide  of  the  bracket  E  fits. 
The  bracket  is  provided  with  a  feed-screw  G  wliich  is  capa- 
ble cf  a  swiveling  motion  downward  about  the  ball  point  at 
its  further  end,  and  which  can  by  this  means  be  thrown  out 
of  engagement  with  the  half  nut  H  attached  to  the  block  D. 
It  is  evident  that  when  the  feed-screw  is  out  of  engagement 
with  the  half-nut,  bracket  E  can  be  pushed  along  by  hand 
until  the  spindle  F  is  approximately  in  the  desired  position. 
The  feed  screw  is  then  again  brought  into  engagement  with 
the  half-nut,  and  the  final  adjustment  made  by  the  screw. 
The   arrangement   cf   the   screw    and    the    half-nut    is    shown 


DETAIL 
OF  WASHER  N 


Details  of  Bocorselski's  Device  for  Rapid  Adjustment  of 

Multiple  Drill  Spindles. 

of  block  K.  the  holes  for  the  studs  which  connect  the  block 
with  the  half-nut  are  recessed,  and  springs  interposed  be- 
tween the  heads  of  the  screws  and  the  bottom  of  the  recesses 
of  the  block.  The  springs  keep  the  screw  G  ordinarily  in  en- 
gagement with  the  half-nut,  but  when  pressure  is  applied 
downward  on  the  end  of  the  screw,  the  springs  will  permit 
it  to  be  brought  out  of  engagement  with  the  nut. 

Another  interesting  feature  is  introduced  in  the  washer 
between  the  nut  on  stud  B  and  the  head  A.  In  order  to  pre- 
vent   the    block    D    and 

bracket    E    from    falling  ^ 

when  the  nut  on  the 
stud  is  unscrewed,  a  key 
is  put  through  a  slot  in 
the  stud:  the  ends  of  this 
key  rest  on  the  washer  L 
as  shown.  On  top  ot  the 
key  another  washer,  pro- 
vided with  a  groove  to  ac- 
commodate the  key,  is 
placed.  The  key  is  taper- 
ed and  at  the  large  end 
the  slot  in  the  upper 
washer  is  not  carried 
completely  through,  in 
order  to  prevent  the  key 
from  slipping  out  of  its 
seat  accidentally. 

The  vertical  adjust- 
ment of  the  spindles  is 
accomplished    by    means     „.     „     „     .       ^        ^  „  „ 

Pig.  3.     Section  through    Half-nut,   Screw 
of    threading    the    outside  and  Splndle  Guiding  Bracket. 

of  the  sleeve  C  and  having  it  engage  with  a  thread  in  the  ver- 
tical hole  for  the  bushing  in  block  E.  The  drill  spindle  F  is 
held  firmly  by  shoulders  to  the  bushing  C  in  the  longitudinal 
direction,  but,  of  course,  is  free  to  rotate  in  the  sleeve.  When 
the  sleeve  is  adjusted  in  the  bracket,  the  spindle  consequently 
follows,  and  thus  an  independentvertical  adjustment  is  obtained. 
While  reference  has  been  made  especially  to  the  applica- 
tion of  this  device  to  a  multiple  spindle  drill  press,  it   is  evi- 
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dent  that  this  is  only  one  example  of  tbe  utilization  of  tlie 
device,  and  that  it  is  not  limited  to  the  type  of  machine  here 
shown. 


THE  "RADICAL"  ANGULAR  DRILL. 

The  Radical  Angular  Drill  Co.  of  114-118  Liberty  St.,  New 
York  City,  Is  Introducing  in  America  a  tool  for  drilling  square, 
triangular  and  other  polygonal  holes.  It  has  been  used  for 
some  time  in  Germany  and  other  European  countries.  While 
this  tool  resembles  all  the  others  of  its  class,  iu  its  general 
construction,  it  has  some  special  features  which  tlie  inventor 


Fig.  1. 


A  Device  for  Machlnlngr  Square  Holes,  with  Sharp  or 
Round  Corners. 


claims  are  original  and  have  never  before  been  employed. 
The  most  important  of  these  features  is  the  provision  made 
for  cutting  holes  with  absolutely  fiat  sides  and  sharp  cor- 
ners. The  device  is  at  least  theoretically  capable  of  doing 
this,  and  the  only  theoretical  considerations  in  the  way  are 
the  matter  of  accuracy  of  worlimanship,  and  sharpness  and 
correct  form  of  cutting  tools. 


Machiner]j,If.T, 


Fig.  2.    Construction  of  the  Angular  Drilling  Attachment. 

Fig.  1  shows  the  device  with  one  of  the  cutting  tools  in 
place,  an4  others  lying  beside  it.  An  axial  section  through 
the  attachment  is  shown  in  Fig.  2.  Flange  or  face  plate  A 
is  screwed  onto  the  nose  of  the  machine  in  which  the  work  is 
to  be  done.  This  may  be  either  a  lathe,  drill  press,  milling 
machine  (see  Fig.  6)  or  any  other  tool  having  the  necessary 
rotary  spindle  and  means  for  holding  the  work.  To  flange  A 
is  screwed  the  driving  member  B.  Over  this  is  fitted  the 
chuck  D  which  is  held  in  place  on  B  by  nut  C.  This  chuclc 
is  similar  to  the  common  design  used  for  drilling  chucks, 
and  is  provided  with  jaws  operated  by  right  and  left-hand 
screws  which  give  a  square  opening,  as  shown  in  the  end 
view.  This  member  is  stationary,  being  fastened  in  some 
way  to  keep  it  from  revolving.  The  size  of  the  square 
opening.  In  connection  with  the  tool  used,  determines  the 
size  of  the  square  hole  to  be  drilled.  If  a  triangular  hole 
is  to  be  drilled,  special  jaws  which  give  a  triangular  opening 
are  provided.  The  tool  itself,  seen  better  in  Fig.  3,  is  com- 
posed of  the  three-lipped  cutting  blade  and  a  holder.  The 
latter  is  screwed  into  the  dog  O  which  is  driven  from  B  In 
such  a  way  that  the  tool  is  positively  rotated,  but  allowed 
to  float  as  required  by  the  peculiar  contour  of  the  holder.  In 


connection  with  the  square  opening  In  the  Jaws  of  the  chuck. 
These  jaws  are  tightened  down  so  as  to  just  fit  the  holder  or 
shank,  and  still  allow  It  to  rotate. 

The  action  In  cutting  a  square  hole  will  be  understood  from 
Fig.  4.  The  lino  marked  d  represents  the  square  opening  in 
the  chuck  Jaws.     The   line    marked   /   Is   the   outline   of   the 


Fig.  3.    The  Cutting  Tool  and  Shank  used  for  Sharp  Corners 
or  Bound  Holes. 

shank  of  the  cutting  tool.  The  hole  being  cut  is  sliown  at  ft. 
and  e  is  the  cutting  blade. "it  will  be  seen  that  the  action  of 
/  in  d  is  identical  with  that  of  a  familiar  form  of  cam  some- 
times called  a  "3-cornered  box  cam."  The  particular  con- 
struction which  makes  it  possible  to  cut  geometrically  square 
corners  lies  in  placing  the  center  of  the  rounded  one  of  the 
three  corners  of  /,  at  o,  which  is  exactly  in  line  with  one  of 


/"' 

\  .--^ 

ff  and/*. 


Hachlni^ry,S\  . 

Figs.  4  and  5.    Sketches  showing  the  Principles  of  Drilling  Square 
Holes  with  Sharp  and  Round  Corners. 

the  cutting  edges  of  the  tool  e.  This  means  that  this  one  of 
the  three  cutting  edges  of  the  tool  finishes  the  periphery  of 
the  square  hole.  It  is  led  in  straight  lines,  parallel  with  the 
sides  of  d,  and  at  each  corner  is  pivoted  about  itself,  leading 
out  at  right  angles  to  its  entering  direction. 

A  construction   previously  used   for   cutting  a  square  hole 
(see  Fig.  5)  involves  the  use  of  a  shank  /  working  in  opening 


.    Fig.  e.    The  Attachment  In  use  on  tbe  Milling  Machine. 

d,  and  guiding  a  cutting  tool  of  exactly  the  same  size  and 
outline  as  /.  In  this  case,  while  the  sides  of  the  hole  pro- 
duced (which  is  the  same  as  d)  are  thus  straight,  the  cutting 
edge  of  the  tool  does  not  cut  clear  in  to  the  sharp  corner, 
and  slight  fillets  are  left  as  shown.  When  it  is  desired  with 
this   attachment   to   cut   square   holes   with    small   fillets,   the 
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sliniik  and  tool  are  made  of  the  same  size  and  the  shank  Is 
given  the  form  shown  at  /  In  Fig.  5.  The  cutting  of  three- 
cornered  and  six-sided  holes  is  effected  by  tool  shanks  and 
cutting  tools  of  suitable  outline  working  in  special  chucks. 
These  have  slight  fillets,  though  it  is  almost  impossible  to 
discern  them  in  the  case  of  the  hexagonal  hole. 

The  grinding  of  the  tools  may  be  effectively  done  by  means 
of  a  simple  attachment  provided  by  the  makers.  This  attach- 
ment locates  the  tool  by  the  corners  of  the  shank  in  a  V-block, 
which  is  set  at  such  an  angle  as  to  present  the  cutting  edge 
properly  to  the  grinding  wheel  in  a  surface  grinder,  cutter 
and   reamer  grinder,  or  other  similar  machine. 

In  using  this  device  in  a  machine  spindle,  a  stop  bar  may 
be  screwed  into  the  chuck  D,  and  rested  against  some  sta- 
tionary point,  such  as  the  frame  of  the  machine.  The  angu- 
lar position  of  the  stop  bar  about  the  axis  of  rotation,  of 
course,  determines  the  angular  location  of  the  outline  of  the 
hole.  Fig.  6  shows  the  tool  in  use  in  a  milling  machine.  Here, 
the  chuck  is  kept  from  revolving  by  a  clamp  ring  which  en- 
circles it,  and  is  attached  to  the  overhanging  arm.  Samples 
of  the  work  done  by  the  tool,  and  samples  of  the  tools  them- 
selves, both  for  sharp-cornered  and  round-cornered  square 
holes,  are  shown  on  the  machine  table. 


IMPROVEMENT  IN  SENSITIVE  MULTIPLE 
SPINDLE  DRILL  PRESS. 

The  accompanying  half-tone  illustrates  an  improvement 
added  to  the  regular  line  of  sensitive  multiple  spindle  drill 
presses  manufactured  by  the  Taylor  &  Fenn  Co.,  Hartford, 
Conn.  The  feature  of  the  improvement  is  that  all  the  spin- 
dles can  be  fed  simultaneously  to  the  work  by  operating  a 
single  handle,  the  feed  pinions  having  been  connected  with 
one  another  by  means  of  a  splined  shaft  running  through  to 


Taylor  &  Fenn  Sensitive  DriU  Preas  arrangred  to  Feed  aU  the  Spindles 
by  Operating  One  Feed  Handle. 

all  the  spindles.  Of  course,  a  feed  lever  may  be  applied  at 
every  spindle,  and  any  feed  lever  may  be  operated  for  feed- 
ing all  the  spindles  towards  the  work.  This  arrangement  does 
not  interfere  with  the  adjustable  feature  of  the  various  spin- 
dles. By  simply  releasing  the  keys  in  the  hubs  of  the  feed 
pinions,  the  connecting  shaft  may  be  disconnected  at  any 
time  §0  that  the  spindles  may  be  used  independently. 


This  type  of  machine  is  built  with  any  number  of  spin- 
dles up  to  six.  As  shown  in  the  photograph  the  top  columns 
are  placed  at  equal  distances  apart,  but  they  can  be  adjusted 
to  any  distance  from  one  another,  whether  evenly  or  irregu- 
larly spaced.  It  is  evident  that  for  drilling  a  large  number 
of  duplicate  parts,  the  arrangement  permitting  the  feeding 
of  all  the  spindles  by  one  handle,  is  of  great  advantage,  and 
that  the  rapidity  with  which  the  work  can  be  performed  is 
much  greater  than  in  the  ordinary  form  of  this  machine, 
where  each  spindle  must  be  fed  to  the  work  Independently 
of  the  others.  In  all  other  respects,  the  machine  is  of  the 
same  design  as  those  regularly  manufactured  by  the  Taylor 
&  Fenn  Co. 


NO.  12  GARDNER  IMPROVED  DUPLEX  DISK 
GRINDER. 

In  the  July,  1908,  Issue  of  Machinery,  a  double  disk  grinder 
manufactured  by  the  Gardner  Machine  Co.,  Beloit,  Wis.,  was 
illustrated  and  described.  The  accompanying  half-tone  shows 
what  is  practically  the  same  machine,,  but  built  in  a  double 
pattern,   so   that   there  are,    in    fact,   two   machines   mounted 


No.  12  Gardner  Improved  Duplex  Disk  Grinder. 

on  the  same  frame.  It  may  either  be  used  by  two  men  simul- 
.taneously  or  by  one  operator  rough  grinding  with  the  one 
pair  of  wheels  and  finishing  with  the  other  set.  The  same 
principle  of  driving  by  a  single  pulley  as  described  in  the 
July  issue,  is  employed  in  the  present  machine.  The  outer 
disk  wheels  are  mounted  on  hollow  spindles  supported  on 
sliding  heads;  and  driving  shafts,  coupled  to  the  main  spin- 
dle, drive  the  hollow  spindles,  the  former  being  splined  to 
engage  with  keys  fastened  in  the  latter.  The  lubricating 
arrangement  is  particularly  well  adapted  to  the  purpose  of 
the  machine,  and  dust  caps  and  other  provisions  for  exclud- 
ing dust  from  all  wearing  surfaces  are  provided.  Disk  wheels 
from  15  to  18  inches  diameter  may  be  used.  The  maximum 
distance  between  the  wheels  is  4%  inches,  and  the  weight 
of  the  machine  as  illustrated  is  1,900  pounds.  With  all  acces- 
sories, including  setting  up  press  for  the  wheels,  counter- 
shaft, splines,  etc.,  and  crated  for  domestic  shipment  the 
weight  is  2,500  pounds. 


HOEFER  CONE  PULLEY  POLISHING  MACHINE. 

The  machine  shown  herewith  is  one  of  a  number  of  spe- 
cial machines  which  were  originally  developed  by  the  build- 
ers in  the  manufacture  of  drill  presses  and  metal  power  saws. 
The  particular  purpose  of  this  machine  is  the  polishing  of 
cone  and  driving  pulleys.  It  is  intended  to  take  the  place  of 
the  more  tedious  and  costly  hand  methods  of  polishing  these 
parts.  As  shown,  the  machine  consists  essentially  of  a  power- 
driven  head-stock  and  a  tail-stock,  mounted  in  a  way  some- 
what resembling  the  speed  lathe.  At  the  back  of  the  lathe 
is  mounted  a  round  horizontal  bar  on  which  loosely  revolve 
two  pulleys,  the  smaller  of  which  is  connected  with  the  coun- 
ter-shaft, while  the  larger  one  is  belted  to  an  emery  wheel. 
This  wheel  is  carried  on  a  swinging  arm,  also  pivoted  about 
the  rod  at  the  back  of  the  machine.    The  arm  has  a  sliding 
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motion  on  the  rod,  which  Is  controlled  by  the  lever  at  the 
right.  The  emery  wheel  Is  beveled,  and  swivels  about  an 
axis  at  right  angles  to  the  sliding  bar,  so  that  it  may  bo  set 
to  agree  with  any  taper  for  the  crowning  of  the  pulley. 

In  order  to  dispense  with  the  time  lost  in  putting  puilt^ys 
on  an  arbor,  a  very  satisfactory  substitute  for  this  method 
of  holding  them  was  designed.  A  conical  plug  is  used,  sup- 
ported In  the  end  of  the  spindle,  Instead  of  the  regular  cen- 


A  Machine  for  Finish  Grlndiner  Cone  and  other  Pulleys. 

ter.  It  is  made  of  such  size  that  it  will  take  care  of  two 
or  three  different  diameters  of  holes.  This  centers  the  pulley 
properly.  To  drive  the  pulley,  a  dog  is  placed  on  the  face- 
plate, engaging  one  of  the  spokes  in  the  work.  In  the  tail- 
stock  an  auxiliary  conical  bushing,  revolving  on  the  regular 
center,  gives  proper  bearing  for  the  rear  end  of  the  hub. 
This  tool  has  greatly  reduced  the  time  of  polishing  pulleys 
over  the  old  methods,  in  the  shops  of  the  builders,  the  Hoefer 
Mfg.  Co.,  Freeport,  111. 


POOTB-BURT  NO.  24  HIGH-DUTY  DRILL. 

The  accompanying  illustration  shows  a  drill  of  the  heavy, 
box  column,  high-duty  type,  built  by  the  Foote-Burt  Co.,  St. 
Clair  Ave.  and  41st  St.,  N.  E.,  Cleveland,  Ohio.  This  size  of 
machine  was  designed  to  use  a  1%-inch  high-speed  drill  to  the 
full  limit  of  its  capacity  in  the  hardest  materials.  An  Im- 
provement over  the  usual  construction  of  this  type  of  machine 
relates  to  the  provision  of  a  single  speed  pulley  drive,  all 
the  speed  changes  being  obtained  by  the  manipulation  of  the 
handles  shown  at  the  side  of  the  column,  which  are  within 
easy  reach  of  the  operator  at  all  times.  Spur  gears  are  used 
throughout,  except  for  one  pair  of  slow  running  2  to  1  bevel 
gears  at  the  driving  end,  and  one  worm  and  worm-wheel  for 
the  feed. 

The  spindle  is  of  forged  high-carbon  steel,  fitted  with  ball 
thrust  bearings  made  by  the  builders  of  the  machine,  and 
guaranteed  not  to  crush  under  severe  duty.  Three  changes 
of  geared  feed  are  provided  for  this  spindle,  any  one  of  which 
is  instantly  available  by  the  simple  shifting  of  a  lever  at 
the  front  of  the  machine.  This  feed  change  can  be  made 
without  stopping  the  spindle.  An  adjustable  automatic  stop 
and  a  hand  throwout  is  provided.  The  hand  feed  is  through 
the  worm  gearing  shown;  the  quick  traverse  in  either  direc- 
tion is  accomplished  through  the  spider  hand-wheel  at  the 
front  of  the  machine,  which  engages  or  disengages  the  feed 
connection  by  an  in  or  out  movement  of  any  of  the  han- 
dles. The  table  is  of  the  knee  type,  with  a  large  square 
locked  bearing  surface  on  the  vertical  ways  of  the  column,  to 
which  it  is  securely  gibbed.  It  is  adjustable  vertically  by  a 
square  thread  screw,  located  just  back  of  the  center  of  the 
table,  to  permit  boring  a  hole  through  the  latter  for  pass- 


ing boring  bars  or  other  tools,  if  desired.  The  work  la  clamped 
to  It  by  means  of  the  two  T-slots  provided,  and  It  is  sur- 
rounded  with  a  liberal  oil   groove. 

The  driving  and  speed  change  gearing  is  mounted  at  the 
base  of  the  column.  The  nine  spindle  speeds  are  obtained 
through  a  double  train  of  spur  gearing,  which  is  always  in 
mesh  and  runs  in  a  bath  of  oil.  There  are  two  sets  of  three 
gears,  any  one  of  which  in  each  of  the  two  trains  may  be 
thrown  into  action  by  a  sliding  lock  bolt  or  key.  The  three 
speeds  obtained  In  each  of  these  trains  give  nine  speeds  In 
all,  any  one  of  which  are  instantly  available.  The  power 
Is  transmitted  from  the  horizontal  shaft  of  this  speed  mech- 
anism, through  bevel  gears  Inside  the  column,  to  a  vertical 
driving  shaft,  which  is  connected  with  the  spindle  by  an 
Idler  spur  gear,  thus  avoiding  the  necessity  of  more  than 
one  pair  of  bevels  In  the  entire  machine. 

A  tapping  attachment  will  be  furnished,  operated  by  a 
positive  steel  clutch  located  on  the  idler  gear  at  the  top  of 
the  machine,  thus  obviating  the  necessity  for  driving  the 
spindle  through  the  keyed  member  of  a  clutch.  This  attach- 
ment reverses  in  the  ratio  of  2  to  1. 

This  machine  has  the  following  dimensions:  The  distance 
from  the  center  of  the  spindle  to  the  face  of  the  column  Is 
12  inches.  The  maximum  distance  from  the  nose  of  the  spin- 
dle to  the  top  of  the  table  is  28  inches;  the  length  of  power 
feed  is  IG  inches;  the  spindle  has  a  diameter  of  3  Inches 
at  the  nose,  and  is  provided  with  a  No.  4  Morse  taper.  The 
spindle  driving  gear  is  8%  inches  in  diameter  with  £k  I'/j- 
inoh  face.     The  table  has  a  vertical  adjustment  of  20  inches. 


Hlerh-duty  Drilling  Machine  with  Single  Speed  PuUey  Drive. 

The  nine  spindle  speeds  range  between  71  and  306  revolu- 
tions per  minute.  The  three  feeds  are  0.007,  0.016,  and  0.033 
inch  respectively.  The  net  weight  of  the  machine  is  2,450 
pounds. 

As  an  extra  attachment,  a  compound  table  will  be  fur- 
nished, with  a  knee  specially  built  for  supporting  it.  This 
compound  table  has  a  longitudinal  adjustment  of  14  inches, 
and  a  cross  adjustment  of  8  inches.  The  working  surface 
is  16%  X  30  inches.  When  the  compound  table  is  furnished, 
the  maximum  distance  from  the  nose  of  the  spindle  to  the 
top  of  the  table  is  decreased  by  3%  inches.  ' 
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LODGE  &  SHIPLEY  HEAVY  AXLE  LATHE. 

The  axlo  lathe  Illustrated  hciowith  is  built  by  the  Ix)dge  & 
Shipley  Machine  Tool  Co.,  Cincinnati,  Ohio.  The  machine  is 
of  the  standard  construction,  so  far  as  its  general  plan  is  con- 
cerned. That  is,  the  axle  Is  driven  by  equalizing  dogs  from  a 
hollow  revolving  driving  gear  at  the  center  of  the  bed,  the 
worlv  being  supported  on  two  dead  centers.  Both  Journals 
may  thus  he  turned  siniultanoonsly.  Power  is  transmitted  to 
the  driving  gear  by  a  shaft  lying  in  the  center  of  the  bed. 


oiling  bearings,  and  all  the  gearing  Is  of  steel.  The  driving 
shaft  is  of  large  diameter  and  is  amply  supported  by  journal 
blocks  in  the  bed.  There  is  no  ovc^r-hanging  on  the  pinion 
whicli  engages  with   the  main   driving  gear,  as  the  shaft  is 


^,ic///WJfr,A 


Fig.  1.    Lodge  &  Shipley  Single  Pulley  Drive  Axle  Lnthe. 


In  thg  details  of  its  design,  this  lathe  is.  original  throughout 
and  is  intended  to  mark  a  new  step  in  the  development  of 
special  machinery  for  this  class  of  work.  Essentially  this 
tool  is  another  evidence  of  the  growing  tendency  to  provide 


Fig.  2.    Driving  Head,  Carriage  and  Tail-stock. 

the  heaviest  machinery  with  all  possible  facilities  for  rapid 
manipulation.  This  tendency  has,  of  course,  been  brought 
about  by  the  remarkable  shortening  in  cutting  time  made 
possible  by  modern  high-speed  steels. 

.The  bed  is  deep  and  heavy,  as  may  be  seen.  It  is  provided 
with  frequent  cross  braces  of  box  section,  and  has,  as  well, 
a  longitudinal  stiffening  member,  also  of  box  section,  cast  in 
the  center  of  the  bed  for  its  full  length.  The  ends  of  the  bed 
are  cut  away  so  as  to  facilitate  the  removal  of  the  tail-stocks, 
or  to  permit  them  to  over-hang  for  a  reasonable  amount,  on 
work  of  unusual  length. 

An  especially  important  feature  of  this  machine  is  the 
drive.  This  is  best  seen  in  Fig.  3,  which  shows  the  gearing 
in  the  speed  box  exposed,  with  the  cover  removed.  Power  is 
applied  to  the  constant  speed  pulley  of  large  diameter  and 
wide  face,  running  at  high  velocity.  The  three  speeds  are 
obtained  by  sliding  gears,  running  in  a  bath  of  oil;  this  num- 
ber is  sufficient  to  cover  the  range  required  for  the  work  of 
turning  axles.     All  the  shafts  are  carried   in  bushed,   ring 


supported  at  each  end  in  long  bearings;  the  driving  gear 
is  also  provided  with  a  double  bearing.  The  compcn.^ating 
driver,  secured  to  the  gear  in  the  head,  is  provided  with 
steel  faced  driving  dogs. 

All  the  feed  gearing  is  of  steel.  The  rate  of 
feed  is  changed  by  the  gear  box  shown,  attached 
to  the  left-hand  end  of  the  bed;  this  gives  three 
rates,  which  may  be  changed  while  the  lathe  is 
in  operation.  The  two  carriages  are  of  unusually 
interesting  construction,  as  is  shown  in  Fig.  4. 
•  It  will  be  seen  that  they  are  of  the  double  walled 
type,  this  construction  being  more  completely 
carried  out  than  in  any  lathe  apron  that  has 
ever  come  to  our  notice.  The  apron  itself  is  of 
box  form,  entirely  enclosing  the  mechanism, 
front  and  back,  except  for  the  necessary  open- 


Fig.  3.    Driving  Gearing  with  Cover  Removed. 

ings.  This  gives  great  power  and  durability  to  the  feed 
mechanism,  and  should  enable  it  to  withstand  the  rough 
service  to  which  lathes  of  this  type  are  inevitably  sub- 
jected. 
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The  particular  point  of  Interest  In  the  design  of  the  carriage 
relates  to  Its  support  by  a  third  V,  cast  In  the  bed  directly 
under  thu  aprou.  This  is  best  shown  lu  I'Mg,  2.  A  tapered 
gib  is  provided  for  this  bearing,  which  may  be  set  so  that  the 
carriage  Is  supported  evenly  on  all  three  Vs.  The  purpose 
of  this  construction  is  to  support  the  apron  at  the  bottom  for 
both  vertical  and  transverse  stresses.  The  spring  of  the 
apron  due  to  the  thrust  from  the  rack  and  pinion  Is  thus 
effectively  overcome.  The  carriage  Itself  has  a  bearing  on 
the  flat  way  at  the  front  side  of  the  bed,  on  which  the  tall- 
stock  slides,  as  well  as  on  the  Vs  at  the  front  and  rear.  This 
bearing  'Is  carried  over  the  45-degree  surface  on  the  Inner 
edge  (seen  at  the  end  of  the  bed  in  Fig.  2).  This,  with  the 
V's,  furnishes  sufficient  provision  against  the  heavy  thrust 
that  results  not  only  from  the  cutting,  but  from  the  operation 
of  burnishing  a.'s  well. 

Water  troughs  are  provided  around  the  tool  slide  and  the 
wings  of  the  carriage.    The  tool-posts  are  arranged  with  hard- 


Flg.  4.    An  Apron  that  is  reaUy  "Double  WaUed." 

ened  toothed  plates  interlocking  with  the  tool,  and  effectually 
preventing  the  possibility  of  its  swinging  or  slipping  under 
the  heaviest  cuts.     The  tool  slide  Itself  is  of  steel. 

The  tail-stocks  are  of  heavy  construction,  clamped  to  the 
bed  by  four  bolts  as  shown.  These  are  brought  to  the  top  of 
the  spindle  barrel,  where  they  can  be  easily  operated  from  the 
working  position  at  the  front  of  the  machine.  The  common 
arrangement,  founci  on  heavy  lathes,  of  a  pawl  for  the  tail- 
stock  engaging  a  rack  cast  in  the  bed  is  provided  in  this 
case.  This  arrangement  tends  to  relieve  the  strain  on  the 
clamping  bolts,  and  makes  the  loclcing  of  the  tail-stocks  posi- 
tive against  the  strain  of  the  heaviest  cut.  The  tail-stock  at 
the  driving  end  has  no  cross  adjustment.  That  at  the  right- 
hand  end  may  be  adjusted  for  aligning  the  centers  to  paral- 
lelism, or  for  turning  tapers.  The  spindles  of  each  tail-stock 
are  clamped  by  two  plug  clamps  of  improved  design.  They 
are  placed  on  top  of  the  spindle  barrel  where  they  can  be 
easily  manipulated. 

Altogether  this  lathe  gives  the  impression  of  being  a  very 
creditable  piece  of  design. 


kSibger  grinding  gage  for  thread 

TOOLS. 
The  accompanying  half-tone  illustrations  show  the  use  of 
a  GO-degree  inside  and  outside  thread  tool  gage  brought  out 
by  the  Krieger  Tool  &  Mfg.  Co.,  83-91  Randolph  St.,  Chicago, 
111.  This  gage  is  intended  to  guide  the  operator  in  sharpen- 
ing threading  tools  made  from  flat  stock  or  in  grinding  the 
point  of  forged  inside  thread  tools.  It  is  well  known  that  it 
is  difficult  to  grind  a  60-degree  thread  tool  with  any  degree 
of  accuracy  when  one  is  simply  guided  by  the  eye  for  judg- 
ing the  angles  of  the  tool  itself.  By  the  use  of  this  grinding 
gage  it  is  possible  w-ith  little  experience  to  get  a  60-degree 
angle  so  nearly  perfect  at  the  first  grinding  that  no  regrind- 
ing  to  a  more  correct  angle  will  be  necessary.     This  length- 


ens the  life  of  the  tool  and  Baves  time.  The  gage  Is  also 
provided  with  a  center  gage  so  that  the  angle  of  the  thread 
tool  may  be  tested  directly  in  the  gage.  TTiu  lever  or  arm 
extending  from  the  gage  and  by  means  of  which  the  opera- 
tor gages  the  angle  at  which  he  holds  the  gage,  Is  graduated 
with  ordinary  rule  'graduations,  and  the  tool  cODBequcntly 
makes  a  handy  combination   tool.     Spring  clamps  are  pro- 


Figra.  1  and  2.     Grinding  Internal  and  External  Thread  TooIh,  umIdk  Krl^ijer 
Grinding  Gage  to  obtain  Correct  Angles. 

vided  by  means  of  which  any  tool  is  easily  attached  to  the 
gage.  In  the  illustrations.  Fig.  1  shows  the  grinding  of  an 
internal  thread  tool,  and  Fig.  2  the  grinding  of  a  GO-degree 
external  thread  tool  from  flat  stock.  These  illustrations  Indi- 
cate the  manner  in  which  the  operator  is  guided  by  the  arm 
of  the  device  so  as  to  see  that  he  holds  the  tool  in  approxi- 
mately the  correct  position  when  grinding,  the  arm  then  be- 
ing parallel  with  the  wheel. 


CRESCENT  ADJUSTABLE  WRENCH. 
The  accompanying  half-tone  engi-aving  illustrates  the  Cres- 
cent adjustable  wrench  made  by  the  Crescent  Tool  Co.,  James- 
town, N.  Y.  In  the  designing  of  this  wrench  the  outlines  of 
the  ordinary  22V^-degree  engineer's  wrench,  which  is  acknowl- 
edged to  be  the  most  serviceable  of  all  solid  wrenches  for 
practical  use,  has  been  followed.  The  design  is  such  that  the 
wrench  can  be  used  in  practically  every  opening  where  a  solid 
wrench  can  enter,  but  one  size  of  this  adjustable  wrench  takes 
the  place  of  a  great  number  of  solid  wrenches;  thus,  the  10- 
inch  wrench,  which  is  the  larger  of  the  two  shown  in  the 
engraving,  replaces  nine  sizes  of  solid  wrenches.  The  wrench 
consists  of  five  pieces:  the  handle  with  one  of  the  jaws  forged 


Two  Sizes  of  Crescent  Adjustable  Wrenches :  the  Closed  and  Opened 
Wrenches  are  8  and  10  inches,  respectively. 

solid  with  it,  the  adjustable  jaw,  the  thumb  screw  by  which 
this  jaw  is  adjusted,  a  pin  or  stud,  and  a  spring.  The  mova- 
ble or  adjustable  jaw  is  provided  with  ample  bearing  surface 
in  the  handle  and  when  in  use  locks  itself  against  the  handle, 
thereby  relieving  the  thumb  screw  of  the  working  stress.  A 
small  spring  washer  is  placed  between  the  thumb  screw  and 
the  handle  at  the  upper  end  of  the  former.  This  acts  as  a 
friction  and  prevents  the  thumb  screw  from  moving  too  easily 
and  changing  the  adjustment  of  the  jaws,  if  the  wrench 
should  be  laid  carelessly  on  the  bench  or  floor.  It  will  be 
noted  that  the  opening  between  the  jaws  is  easily  adjusted 
to  fit  the  nut,  with  the  thumb  of  the  same  hand  that  holds  the 
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wrench.  The  handle  Is  made  from  drop  forged  carbon  steel 
and  the  movable  jaw  from  special  alloy  steel.  At  the  upper 
end  of  the  handle  a  hole  is  provided  by  which  the  wrench 
may  be  hung  on  a  nail. 


HOEPER  SPLINING  MACHINE  FOR  CROSS 
SLOTS  IN  SPINDLES. 

Like  the  Hoefer  cone  pulley  polishing  machine  described  In 
this  issue,  this  machine  for  milling  cross  slots  in  the  ends  of 
spindles,  is  the  result  of  the  needs  of  the  Hoefer  Mfg.  Co.,  of 
Freeport.  111.,  in  its  work  of  building  vertical  drill  presses  and 
power   metal   saws.     This   tool   is    entirely   automatic   In   its 


Machine  for  Automatically  Cutting  Drift  Pin  Slots.^etc. 

action,  and  Is  extremely  tapid,  it  being  unnecessary  to  pay 
any  attention  to  it  except  to  change  spindles  when  the  work  is 
completed. 

The  machine  consists  of  a  bed  on  whose  upper  surface  are 
mounted  heads  carrying  the  cutter  spindles,  between  which 
is  vertically  reciprocated  a  work  spindle  on  which  the  part 
to  be  machined  is  mounted.  The  heads  are  strongly  made, 
and  are  rigidly  gibbed  to  the  ways  on  the  top  of  the  bed, 
and  are  connected  by  right-  and  left-hand  feed  screws  jour- 
nalled  in  the  work  spindle  head  at  the  center  of  the  machine. 
The  rotation  of  this  screw  simultaneously  feeds  the  cutters 
in  toward  or  away  from  the  work.  The  connection  between 
the  two  ends  of  the  lead-screw  is  by  friction  couplings,  which 
allow  the  two  heads  to  be  adjusted  independently  for  depth. 

The  cutter  spindle  at  the  left  carries  a  pulley,  belted  to 
another  on  the  shaft  at  the  front  of  the  bed,  by  means  of 
which  the  feeding  and  operating  movements  of  the  machine 
are  controlled.  This  shaft,  through  worm  gearing,  drives 
an  adjustable  crank,  which  reciprocates  the  plunger  spindle 
on  which  the  work  is  mounted.  By  means  of  the  adjustment 
of  the  crank-pin,  drift  holes  of  various  lengths  can  be  ob- 
tained. The  spindle  to  be  milled  is  held  firmly  and  solidly 
by  means  of  the  clamps  shown,  on  a  taper  plug  fast  in  the 
plunger.  This  provides  the  means  for  holding  the  work  and 
reciprocating  it  vertically  to  agree  with  the  length  of  slot 
to  he  milled. 

The  feeding  of  the  heads  Inward  at  the  end  of  each  stroke 
of  the  work,  is  effected  by  means  of  cams  on  the  inner  face 
of  the  worm-wheel.  These  operate  on  the  lever  shown,  which 
is  in  turn  connected  with  the  vertical  pawl,  engaging  a  ratchet 
wheel  on  the  right-  and  left-hand  feed-screw.  This  ratchet 
feed  is  automatically  thrown  out  when  the  proper  depth  has 
been  reached,  by  the  striking  of  a  pin  on  the  left-hand  head 
against  an  adjustable  release  dog  controlling  the  movements  of 
the  pawl.  It  may  also  be  thrown  out  by  hand,  by  operating  the 
short  lever  seen  at  the  bottom  of  the  bed,  which  raises  the 
mechanism  beyond  the  reach  of  the  operating  cams.  A  very 
thin  shell  is  left  between  the  cutters  at  the  conclusion  of  the 
action.     To  remove  this  shell  the  two  ends  of  the  feed-screw 


can  be  separated  as  described,  and  one  head  alone  used  in 
cutting  it  out. 

The  accuracy  of  the  work  is  insured  by  the  alignment  of 
the  heads  on  the  bed,  and  by  the  firm  support  given  the 
fisli  tail  cutters.  The  bed  carries  an  oil  tank  and  an  oil  pump, 
which  furnish  a  steady  stream  of  oil  to  the  cutter. 


HIGH-SPEED  "STERLING"  HACK-SAW 
MACHINE. 

The  Diamond  Saw  &  Stamping  Works  of  Buffalo,  N.  Y., 
has  recently  placed  on  the  market  two  new  power  hack-saw 
machines,  known  as  No.  3  and  No.  4  high-speed  "Sterling" 
power  hack-saws.  The  No.  3  machine  is  illustrated  in  the 
accompanying  engraving.  These  machines  take  blades  from 
17  to  21  inches  in  length  and  can  be  run  at  a  speed  of  from 
80  to  100  strokes  per  minute. 

The  main  driving  shaft  on  which  the  pinion  driving  the 
gear  for  the  saw  frame  motion  is  fastened,  is  1  7/16  inch  in 
diameter,  and  the  large  gear  shaft  is  1  3/16  inch.  The  bear- 
ings are  thus  large  in  diameter,  and  have  also  been  given 
sufficient  length  so  as  to  eliminate  rapid  wear.  The  area  of 
the  working  surfaces  of  the  main  bearings,  in  fact,  is  8 
square  inches.  All  bearings  are  provided  with  means  for 
taking  up  lost  motion  with  the  exception  of  the  main  driv- 
ing shaft  bearings,  where  this  has  not  been  considered  neces- 
sary. The  drive  is  by  means  of  tight  and  loose  pulleys,  and 
a  pump  for  lubrication  is  provided  so  that  oil  or  other  lubri- 
cant can  be  used  on  the  saw  when  running  at  high  speed. 
The  front  leg  of  the  machine  is  made  with  a  cabinet  frame 
and  a  tank  for  the  lubricant  is  provided  inside  of  the  leg. 

The  construction  of  the  saw  frame  and  the  means  for 
counter-balancing  are  plainly  shown  in  the  engraving.  Tte 
vise  for  holding  the  work  is  provided  with  a  swivel  base  so 
that  work  can  be  cut  oH  at  any  angle  up  to  45  degrees.  The 
limiting  capacity  of  the  machine  is  8  x  12  inches. 

The  No.  4  machine  is  identical  with  the  No.  3  machine  ex- 
cepting that   instead   of  the   solid   vise  provided   in  the  ma- 


Higfh-speed  Hack-aa\?  Machine  made  by  the  Diamond  Sa^v  and 
Stamping  Works. 

chine  just  described,  the  No.  4  machine  is  made  with  a  cen- 
tralizing vise  and  provided  with  adjustable  stroke  which 
enables  the  operator  to  use  every  part  of  the  blade.  When 
much  small  work  is  cut  off,  a  certain  portion  of  the  blade 
only  is  utilized  if  the  stroke  is  not  adjustable,  and  therefore  in 
shops  where  there  is  a  large  amount  of  cutting  off  to  be 
done  and  the  machine  is  almost  continuously  in  operation, 
the  saving  in  cost  of  blades  due  to  the  use  of  an  adjustable 
stroke  will  soon  amount  to  a  considerable  figure.  It  is  estimated 
that  from  one-third  to  one-half  of  the  amount  of  saw  blades 
used  can  be  saved  when  small  work   is  being  cut  oft  by  an 
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arrangement   which  permits  using  every  part  of  the  blade, 
and  the  value  ot  this  improvement  is  therefore  apparent. 


PRENTICE  BROS.  16-INCH  SHAFT  TURNING 
LATHE. 

Prentice  Bros.  Co.,  Worcester,  Mass.,  is  placing  on  the  market 
a  lathe  of  the  type  adaptt-J  to  the  turning  of  shafting,  and 
especially  for  work  having  several  diameters  and  shoulders. 
For  this  work,  it  is  arranged  with  a  carriage  carrying  a 
number  of  tool-holders,  each  of  which  Is  provided  with  a 
follower  rest;   and  the  construction  of  the  tail-stock  is  such 


adjustment  screws,  which  shift  the  tool  blocks  on  their  dove- 
tail baaes. 

Each  tool  block  is  provided  with  a  roller  follower  rest, 
whose  use  is  largely  responsible  for  the  success  of  the  ma- 
chine. In  Fig.  2,  tho  left-hand  tool  block  has  the  follower 
rest  lifted  up  out  of  the  way.  To  bring  it  Into  working 
position  It  is  lowered,  as  shown  for  the  other  block,  and  Is 
then  pressed  toward  tho  right  and  forced  under  a  ledge,  which 
securely  binds  it  In  position.  The  fitting  of  these  parts  is  so 
close  that  particles  of  dirt  or  chips  will  prevent  the  en- 
trance of  the  rest  under  the  ledge.  The  roll  carriers  may 
be   fastened   on  either  side  ot  the   follow   rest,  so  that  the 


Pig.  1.    New  Design  of  Prentice  Latlie,  especially  adapted  to  turning  Studs,  Shafts,  etc. 


that  these  can  be  run  back  beyond  It,  so  that  various  diame- 
ters can  be  turned  at  one  single  passage  of  the  carriage, 
without  adjusting  or  shifting  any  of  the  tools. 

The  head-stock  of  this  lathe  (see  Fig.  1)  Is  the  same  as  is 
used  on  the  builders'  regular  high-speed  geared-head  lathes. 
The  three  levers  at  the  front  of  the  head-stock  give  eight 
changes  of  speed.  These  changes  are  obtained  simply  and 
conveniently,  and  with  no  possibility  of  error  or  mis-manipu- 
lation on  the  part  of  even  the  most  careless  workman.  The 
use  of  a  head-stock  ot  this  type  gives  the  operator  no  excuse 
for  not  running  the  spindle  at  the  proper  speed  for  the  diam- 
eter of  work  he  is  turning.  The  quick  change  gear  mechanism 
is  also  the  same  as  used  on  the  makers'  standard  lathe,  where 
it  has  proved  itself  to  be  entirely  satisfactory.  It  is  simple 
in  construction  and  operation.  As  in  the  case  of  the  head- 
stock  it  is  impossible  to  lock  any  conflicting  ratios  of  gears. 
The  index  plates  accompanying  the  lathe  clearly  explain  the 
operation  of  the  levers. 

The  main  point  of  interest  is  the  carriage,  which  is  shown 
in  Fig.  2  with  two  tool  blocks  in  place.  It  differs  radically 
from  the  usual  construction,  in  having,  for  one  thing,  the 
bridge  at  the  left-hand  end,  with  the  bearing  extending  toward 
the  right.  This  construction  allows  the  tool  blocks  to  pass 
back  beyond  the  tail-stock.  Another  conspicuous  departure 
from  the  usual  construction  will  be  noted  in  the  fact  that  the 
tool  blocks  are  at  the  rear  of  the  lathe,  so  that  (as  the  tools 
themselves,  as  shown  in  Fig.  2,  are  right  side  up)  it  is  evident 
that  the  spindle  runs  backwards.  The  tool  carriers  or  blocks 
are  securely  bound  to  the  dove-tail  on  the  rear  bearing  ot  the 
carriage,  by  means  of  three  backing  screws,  which  are  reached 
from  the  front,  and  which  hold  it  firmly  in  position.  The 
cutting  tools  are  held  in  slots  in  these  blocks,  by  means  of 
hardened  steel  taper  wedges,  which  are  brought  into  action 
by  square  end  adjusting  screws  projecting  from  the  block  in 
front  over  each  slot.  For  adjusting  these  tools  for  diameter, 
the  same  wrench  as  tor  tightening  them  is  used  on  the  cross 


rolls  may  be  brought  to  bear  on  the  work  directly  following 
the  tool  cut.  The  right-hand  block  in  Fig.  2  shows  clearly 
that  this  construction  virtually  makes  a  box  tool  of  each  tool- 
holder.  Each  of  these  tool-holders  is  provided  with  a  separate 
supply  of  oil,  from  piping  at  the  back  of  the  carriage. 


Fig.  2.    Tlie  Carriage  and  Tool-bloclsa,  vritb  FoUow  Rests. 

The  tail-Stock  is  shown  plainly  in  Fig.  3.  It  is  reversed 
from  the  usual  construction,  since  the  tool  rests  are  required 
to  pass  it  at  the  back  Instead  of  at  the  front.  The  clear- 
ance provided  for  the  tools  is  unusually  close,  it  being  pos- 
sible to  set  the  latter  for  cutting  down  to  13/16  In  diameter, 
and  still  pass  than  back  of  the  tail-stock  spindle  tor  their 
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entire  length.  As  may  be  seen,  the  spindle  itself  is  of  small 
diameter,  and  is  grooved  to  permit  the  passage  of  the  tool. 
When  work  is  to  bo  placed  between  the  centers  preparatory 
to  turning,  the  tool  carriage  is  run  back  toward  the  tail-end 
of  the  bed,  so  that  the  first  tool  will  start  in  to  cut  at  the 
end  of  tlie  shaft.  It  is  at  this  position  that  the  tools  must  clear 
the  tail-stock,  especially  when  turning  small  diameters. 


Fig.  3.    Tail-stock  cut  away  to  clear  the  Tools. 

The  work  for  which  this  lathe  is  especially  adapted  is  the 
turning  of  shafts  and  studs  of  all  kinds,  in  the  sizes  found  in 
the  ordinary  run  of  work  in  the  average  machine  shop.  Its 
field  is  thus  seen  to  be  a  broad  one.  It  is  not  intended  ordi- 
narily to  be  used  for  screw  cutting,  but  at  a  small  extra 
expense  a  lead-screw  will  be  furnished;  in  this  case  the  work 
of  the  ordinary  engine  lathe  can  be  done  on  the  machine, 
using  the  regular  tool-post  shown  at  the  left-hand  side  of 
the  carriage  in  Fig.  1.  This  tool-post  Is  intended  ordinarily 
to  be  used  for  squaring  down  shoulders,  if  the  work  requires 
this. 

The  lathe  swings  17%  Inches  over  the  ways  and  takes  62 
inches  between  the  centers  on  a  9-foot  bed.  The  largest  diam- 
eter the  follow  rests  will  take  is  5  inches.  The  net  weight 
of  the  machine,  with  a  9-foot  bed,  is  3,300  pounds. 


SCHROEDER  RATCHET  WRENCH. 

The  Bullard  Automatic  Wrench  Co.,  Providence,  R.  I.,  has 
brought  out  a  ratchet  wrench  provided  with  interchangeable 
disks  to  take  square  and  hexagon  standard  size  nuts,  which 
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Scbroeder  Ratchet  Wrench  vrlth  a  FuU  Set  of  Interchangeable  Disks. 

on  account  of  its  adaptability  to  a  great  many  differ- 
ent conditions  will  undoubtedly  be  of  interest  to  the  trade. 
The  main  advantage  is  that  one  wrench  handle  will  serve 
for  seven  or  eight  different  sizes,  and  the  change  of  disks, 


permitting  this  wide  range,  can  be  made  in  less  than  one- 
half  minute.  The  accompanying  engraving  shows  the  gen- 
eral design  of  the  wrench  and  also  a  series  of  disks  which 
can  be  placed  In  the  wrench  in  place  of  those  shown  in  posi- 
tion. The  construction  of  the  wrench  is  very  simple.  A 
pawl  is  provided  with  a  spring  behind  its  plunger  so  that  it 
will  be  constantly  in  contact  with  the  disks  when  in  use.  In 
the  center  of  this  pawl  a  thin  key  is  provided  which  enters 
into  a  groove  In  the  disks,  thus  holding  them  in  place  when 
once  inserted.  When  it  la  required  to  change  the  disks,  all 
that  is  necessary  is  to  pull  the  pawl  back  as'  far  as  It  will 
go  and  the  disk  will  fall  out.  When  in  use,  the  pawl  is  forced 
over  against  the  step  on  the  side  of  the  slot  provided  for 
it,  and  the  wrench  acts  practically  as  a  solid  tool.  The 
frame  or  handle  is  made  double  ended,  as  shown,  of  high 
quality  steel,  drop  forged  and  case-hardened.  The  inter- 
changeable disRs  are  made  of  soft  steel  and  all  the  holes  are 
made  to  fit  standard  hexagon  nuts,  or  a  set  of  disks  may  be 
provided  for  five  hexagon  sizes  and  three  square  nut  sizes. 
Besides  these  disks  there  is  an  extension  piece  provided  with 
the  sets,  one  end  of  which  fits  the  half-inch  disk  of  the  wrench, 
and  the  other  end  taking  any  of  the  disks  in  the  set.  With 
this  combination  the  wrench  may  be  used  in  many  otherwise 
inaccessible  places. 


VIBRATION  LOCK-NUT. 
A  self-locking  nut  has  recently  been  brought  out  by  the 
L.  S.  Brach  Supply  Co.,  143  Liberty  St.,  New  York.  It  is  tlie 
invention  of  Mr.  W.  b.  Clark,  vice-president  of  the  Niles- 
Bement-Pond  Co.  In  view  of  its  simplicity  it  will  undoubt- 
edly be  of  interest  to  practical  men  and  appreciated  in  mechan- 
ical-work. The  principle  of  the  nut,  which  is  termed  by  its 
makers  the  vibration  lock-nut,  is  shown  in  the  accompany- 
ing line  engraving.  The  nut  is  made  like  an  ordinary  hexa- 
gon nut,  and  has  a  V-shaped  slot  cut  longitudinally  on  the 
inside   of   the   hole,    with    a    threaded    wedge    or   key    fitting 


Sla  eft  I  ncri/ ,  .V.  y . 
Self-locking  Nut  brought  out  by  the  L.  S.  Brach  Supply  Co. 

into  the  slot,  so  as  to  form  a  part  of  the  nut.  This  wedge 
is  so  shaped  that  it  does  not  interfere  with  the  running 
of  the  nut  onto  the  bolt;  but  when  the  nut  is  reversed 
for  removal,  the  key  is  carried  over  against  the  opposite 
side  of  the  slot,  its  teeth  being  forced  aga^inst  the  bolt 
so  as  to  firmly  grip  it.  This  prevents  accidental  loosening 
of  the  nut.  When  it  is  required  to  remove  the  nut,  however, 
this  can  easily  be  done  by  inserting  a  pointed  wire,  or  any 
pointed  object,  in  the  larger  opening  on  the  side  of  the  key 
before  starting  to  turn  backwards.  This  will  prevent  the 
key  from  getting  into  position  to  act  as  a  binding  wedge, 
and  the  nut  is  removed  as  easily  as  an  ordinary  nut. 

It  is  clear  from  a  study  of  the  construction  that  the  nut 
will  lock  itself  securely  at  any  point  on  the  bolt  without  dis- 
torting or  damaging  the  thread.  It  should  be  valuable 
wherever  lost  motion  of  the  parts  held  is  likely  to  occur,  as 
it  will  hold  firmly  and  indefinitely  the  parts  it  is  required 
to  secure.  In  fact,  it  is  not  only  self-locking,  but  where  the 
parts  vibrate  it  is  also  self-tightening,  inasmuch  as  the  vibra- 
tions will  move  the  nut  onto  the  bolt,  but  the  key  or  wedge 
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prevents  the  vibrations  from  moving  It  back  to  Its  original 
position.  It  is  especially  applicable  for  railway  service  on 
car  trucks,  fish  plates,  etc.,  dispensing  with  a  large  amount 
of  inspection  now  necessary,  and  Insuring  safety  at  all  times. 


COPFMAN  UNIVERSAL  BORING,  DRILLING 
AND  MILLING  MACHINE. 

The  horizontal  boring,  drilling  and  milling  machine  shown 
herewith  Is  built  by  J.  P.  Coffman,  Franklin,  Pa.  This  tool 
Is  unusually  complete  in  the  adjustments  and  movements 
furnished,  and  would  appear  to  warrant  the  use  of  the  word 
"universal,"  which  is  applied  to  it  by  the  builders.  An  in- 
spection of  the  two  engravlnss  will  indicate  some  of  the  im- 
provements incorporated  in  the  maclilne.  Note,  for  instance, 
the  provision  of  an  overhanging  arm,  and  the  bringing  of 
both  the  fine  feed  and  the  quick  traverse  hand-wheels  for 
the  boring  bar,  close  to  the  operator's  position.  Other  fea- 
tures will  be  noted  in  the  course  of  the  following  description. 

General  Construction. 
The  main  bed  is  of  the  box  type  of  design,  and  is  heavily 
ribbed  and  cross-braced.  The  stiff  form  of  the  column  will  be 
appreciated  from  an  examination  of  Figs.  1  and  2.  The  spin- 
dle bead  or  saddle  is  counterbalanced,  as  is  also  the  outboard 
support  for  the  boring  bar.     The  saddle  and  support  are  ad- 


Coffaian  Universal  Borlngr,  Drilling  and  Milling  Machine. 

justed  vertically  by  accurately  cut  screws,  geared  together, 
so  that  they  always  move  in  unison. 

Mention  has  been  made  of  the  overhanging  arm,  furnished 
for  supporting  the  boring  bar.  This  is  not  only  useful  in  an 
obvious  way  in  milling,  but  in  boring  it  makes  it  possible 
to  use  bars  in  work  where  a  number  of  holes  are  to  be 
bored  in  line;  supporting  the  bar  in  the  center  overcomes 
the  danger  of  chattering,  which  is  likely  to  occur  In  such 
work.  It  will  thus  oftentimes  avoid  the  necessity  for  a 
special  fixture.  It  should  be  noted  that  the  outboard  support 
for  the  boring  bar  is  also  provided  with  a  support  for  the 
overhanging  arm.  The  outboard  bearings  are  especially 
wide.  This  permits  the  use  of  double  bushings  for  support- 
ing the  boring  bars,  thus  materially  stiffening  them. 

Main  and  supplementary  work-tables  are  provided,  the  for- 
mer having  automatic  power  cross  feed,  and  the  latter  hav- 
ing cross  slide  ways  which  permit  the  work  to  be  clamped 
to  it,  and  still  follow  the  movements  of  the  main  table.  The 
main  table  is  provided  with  oil  channels  for  carrying  oft  oil 
and  cutting  compounds.  A  reservoir  for  these  is  provided  in 
the  base. 

The  Spindle  and  Driving  Mechanism. 
The  machine  is  built  on  the  unit  plan  of  construction,  with 
the  speed  box,  feed  box,  spindle  drive  gearing  and  feed 
drive  gearing  as  the  principal  members.  The  machine  shown 
has  a  speed  box  for  constant  drive.  This,  however,  may  be 
replaced.  If  desired  by  the  customer,  however,  a  cone  drive 
or  variable  speed  motor  will  be  furnished  instead.     If  a  con- 


stant speed  motor  drive  is  to  be  used,  the  speed  box  la  re- 
tained, and  the  driving  shaft  is  directly  connerted  by  gear- 
ing or  chain  and  sprocket  with  the  coaatant  speed  motor. 
The  speed  change  mechanism  gives  12  rates  of  speed,  there 
being  four  changes  by  a  cone  gear  device,  which  la,  in  turn, 
multiplied  by  three  positive  change  clutclies.  A  reverse  la 
also  provided  for  in  this  box.  In  Ftg.  2,  handles  A  and  B 
operate  the  cone  gear  change,  while  handle  C  operatea  the 
clutches.  The  reverse  is  effected  by  handle  D,  which  con- 
trols a  bevel  gear  and  clutch  directly  on  the  vertical  drive 
shaft  of  the  spindle. 

The  lever  E  on  the  front  of  the  splndle-head  gives  two  rates 
of  speed,  and  in  the  central  position  disconnects  the  spindle 
from  the  driving  mechanism.  The  two  rates  of  gpeed  here 
obtained  are  in  the  proper  ratio  for  the  operations  of  boring 
nnd  facing,  and  make  it  unnecessary  to  change  the  regular 
speed  mechanism  in  performing  these  operations  on  a  given- 
sized  hole. 

The  nose  of  the  spindle  itself  Is  provided  with  an  internal 
split  taper  sleeve  which,  by  means  of  a  screw  and  socket 
wrench,  may  be  forced  in  to  clamp  the  boring  bar  for  facing 
operations  and  similar  work.  When  the  bar  is  being  fed 
through  the  spindle,  it  is  tightened  up  just  enough  to  give  a 
firm  bearing,  thus  obviating  the  looseness  often  resulting 
from  wear  at  this  point  after  long  use.  This  clamping  device 
also  conies  into  play  when  holding  milling  cut- 
ters in  the  spindle.  The  spindle  has  a  threaded 
steel  nose-plate  with  a  slotted  face,  adapted  for 
holding  the  design  of  face  mill  that  is  screwed 
on  with  a  spanner  wrench  and  driven  with  a  key. 
This  permits  running  mills  or  facing  heads  posi- 
tively in  either  direction. 

The  boring  bar  is  of  hammered  crucible  steel, 
ground  and  lapped  true.  The  spindle  is  of  semi- 
steel,  provided  with  a  long  key  or  feather  for 
driving  the  bar.  The  front  sleeve  bearing  Is 
taper  and  the  rear  one  straight.  Both  are  ground 
true  and  lapped,  and  run  in  bearings  of  "genuine 
babbitt"  in  which  is  set  a  spiral  groove  filled 
with  rolled  blocks  of  compressed  graphite.  Lubri- 
cation for  these  parts  is  effected  from  a  reservoir 
in  the  bottom  of  the  head. 

The  Feed  Mechanlam. 
While  not  specifically  bo  stated  in  the  description 
furnished  us,  it  seems  safe  to  assume  from  the 
drawings  and  photographs  furnished,  that  in  this 
machine  the  feed  is  taken  directly  from  the 
spindle,  instead  of  from  the  driving  mech- 
anism. This  gives  the  machine  the  same  sort  of  feeding  mo- 
tion that  is  provided  for  the  lathe  and  drill  press— that 
is,  one  which  varies  directly  with  the  spindle  speed,  and 
is  stated  as  feed  per  revolution,  instead  of  as  feed  in  inches 
per  minute.  For  all  boring  and  drilling  operations,  this  is  a 
logical  arrangement,  though  for  milling  the  tendency  more 
recently  has  been,  of  course,  to  provide  a  feed  in  inches  per 
minute,  such  as  would  be  given  by  regular  millers  provided 
with  a  constant  speed  drive.  As  drilling  and  boring  opera- 
tions will,  under  ordinary  circumstances,  constitute  by  far 
the  greater  work  of  a  machine  like  this,  the  construction 
is  a  rational  one.  So  far  as  our  memory  serves  us,  it  has 
not  been  applied  to  any  other  boring  machine  of  this  type. 

The  feed,  by  means  of  one  of  the  vertical  shafts  shown,  is 
led  down  to  the  feed  box  at  the  front  of  the  machine,  where 
21  changes  are  provided.  This  mechanism  is  similar  in  con- 
struction to  that  for  the  speed  change.  It  is  possible  to 
operate  either  of  them  while  the  machine  is  in  action.  Lev- 
ers G  and  H  operate  the  gear  cone  mechanism,  and  lever  J 
gives  the  reverse.  The  feed  of  the  table  and  the  boring  bar, 
and  the  vertical  feeds  of  the  heads  on  the  uprights,  are  all 
taken  from  this  mechanism. 

The  bar  feed  is  taken  from  a  vertical  shaft  extending  up- 
ward from  the  feed  box  as  shown  in  Fig.  2.  This  feed  is 
connected  and  disconnected  by  lever  K.  The  motion  is  taken 
to  the  worm  gear  at  the  rear  bearing  for  the  boring  bar.  The 
hand-wheel  0  operates  this  movement,  sensitively,  by  hand. 
By  throwing  lever  M,  the  worm  gear  is  disconnected  from  the 
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bar  feed  pinion  shaft  allowing  a  rapid  movement  to  be  effected 
by  hand-wheel  O.  The  cylinder  rack  sleeve  form  of  feed 
Is  used  for  the  bar.  The  rack  Is  rut  from  the  solid,  and  is  of 
wide  face  and  coarse  pitch.  The  design  permits  the  pinion 
to  be  brought  near  the  center  of  pressure  In  the  feeding. 
giving  a  decided  advantage  in  drilling,  or  in  spotting  bosses 
with  flat  cutters. 

The  longitudinal  adjustment  of  the  table  along  tlio  bed  is 
effected  by  the  square  crank  or  index  dial  shown  at  Q.  The 
power  feed  for  the  cross  movement  of  the  table  is  controlled 
by  levers  L  and  M.  An  automatic  stop  for  milling  is  pro- 
vided for  this  apparatus,  the  dog  being  adjustable  in  a  slot 
on  the  front  side  of  the  table,   as  is  usual   for  milling  ma- 


plain  milling  machine,  as  a  plain  boring  or  drilling  machine, 
or  (aa  in  the  case  here  shown)  as  a  universal  boring,  drilling 
and  milling  machine — all  from  practically  the  same  patterns. 


Enlarged  View  of  End  of  Machine  showing  Operattng  Levers. 

chines.  The  power  elevating  mechanism,  controlling  both 
the  spindle  head  and  the  outboard  bearing.  Is  connected  to 
the  constant  speed  shaft  so  that  it  is  not  affected  by  the 
speed  changes  of  the  spindle.  For  sensitive  adjustment  by 
hand,  the  squared  crankshaft  shown  at  R  is  used. 

Dimensions. 

The  boring  bar  is  3%  inches  in  diameter.  It  will  feed  30 
inches  at  one  setting  or  60  Inches  at  a  double  setting.  The 
front  end  of  the  bar  is  bored  to  a  No.  6  Morse  taper.  The 
height  from  the  center  of  the  bar  to  the  top  of  the  table  may 
be  varied  between  1  inch  and  33  inches.  The  greatest  dis- 
tance available  from  the  base  of  the  spindle  to  the  outer  bear- 
ing is  78  inches.  The  working  surface  of  the  table  is  24  X  48 
inches.  It  has  a  cross  feed  with  automatic  stop  of  48  Inches. 
The  vertical  feed  of  the  saddle  is  33  inches.  TTie  revolutions 
per  minute  of  the  bar  may  be  varied  in  geometrical  progres- 
sion, in  24  changes,  between  10  and  212  revolutions  per  min- 
ute. The  geared  positive  feeds  vary  with  21  changes  in  geo- 
metrical progression  between  0.004  and  0.500  inch  to  a  revolu- 
tion of  the  spindle.  The  net  weight  of  the  machine  is  about 
11,000  pounds. 

The  design  of  this  machine  has  been  made,  so  the  builders 
state,  as  nearly  foolproof  as  possible,  great  care  having  been 
taken  to  insure  it  against  breakage,  and  to  insure  the  safety 
of  the  operator  as  well,  by  enclosing  all  parts.  All  the  mech- 
anism is  accessible  for  inspection  and  repair.  Dust-proof 
oilers  are  provided  for  all  oil  holes.  Collar  and  shear  pins 
are  provided  on  all  feed  shafts,  thus  preventing  injury  to  the 
driving  mechanism  in  the  case  of  running  against  a  solid 
object  with  the  vertical  or  cross  feed.  Particular  attention 
should  be  called  to  the  usefulness  of  the  device  as  a  milling 
machine.  The  provision  of  the  overhanging  arm,  the  wide 
range  of  feeds  and  speeds,  the  strong  drive  for  the  spindle, 
and  the  facilities  provided  for  holding  the  cutter,  as  well  as 
the  cross  feeds  and  automatic  stop  for  the  work-table,  make 
this  tool  practicable  and  serviceable  as  a  milling  machine.  It 
will  be  furnished  by  the  builders,  if  desired,  in  the  form  of  a 


Quick  Adjustment  Pipe  Wrench;  Webb  &  Hlldreth  Mfg. 
Co.,  Gloversville,  N.  Y.  This  wrench  is  Intended  for  general 
use  on  piping,  lugs,  screws,  etc. 


550-Ton  Flanging  Press;  Wm.  H.  Wood,  Media,  Pa.  This 
press  Is  intended  for  the  heaviest  flanging  work.  It  is  pro- 
vided with  one  main  ram,  capable  of  exerting  a  pressure  of 
550  tons.  An  internal  clamping  ram  for  holding  the  work 
gives  a  pressure  of  100  tons.  Besides  this  there  are  four  aux- 
iliary cams,  and  another  in  the  head. 


Light  Portable  Derrick;  Parker  Hoist  &  Derrick  Co.,  72& 
Old  Colony  Bldg.,  Chicago,  III.  This  derrick  is  intended  for 
general  use  in  contracting  and  manufacturing  plants.  It  l8 
easily  portable,  and  may  be  used  either  as  a  guy  or  stiff-legged 
derrick  for  steam  or  hand  power.  It  is  made  in  two  sizes, 
having  a  capacity  of  1,500  pounds  and  4,000  pounds  respective- 
ly. 


Drill  Gage  for  Grinding  Correct  Lip  Angles;  Remington 
Tool  &  Machine  Co.,  50  Congress  St.,  Boston,  Mass.  The  drill 
to  be  measured  lies  in  a  V-groove  with  its  point  matching 
the  angle  gage,  which  is  adjusted  to  the  height  of  the  drill 
point.  By  this  means  the  drill  may  be  ground  to  cut  evenly 
on  both  lips. 


32-ixcH  Planer:  Rockford  Machine  Tool  Co.,  Rockford,  111. 
This  firm  has  just  completed  the  first  of  a  lot  of  new  32-inch 
planers.  These  are  similar  in  design  to  the  24-inch  size 
of  machine  described  in  the  February,  1908,  issue  of  Ma- 
CHiJfEBY.  It  is  of  much  heavier  construction,  however,  and 
will  have  two  heads  on  the  cross-rail  and  two  side  heads. 


No.  0  Back-geared  Plain  Milling  Machine:  Owen  Machine 
Tool  Co.,  Dept.  M.,  Springfield,  O.  The  No.  0  milling  machine 
built  by  this  firm  has  recently  been  supplied  with  a  back- 
geared  drive,  for  taking  feeds  heavier  than  is  usually  possible 
with  machines  of  this  size,  in  other  respects,  the  new  design 
is  the  same  as  the  plain  machine. 


DiBECT-DRn^EN  Lever  Shear:  Thomas  Carlin's  Sons  Co., 
Pittsburg,  Pa.  This  tool  is  driven  directly  from  a  crank  on 
the  driving  shaft,  without  the  use  of  intermediate  gears,  thus 
giving  a  high  number  of  cuts  per  minute.  The  shear  Is  espe- 
cially adapted  for  cutting  scrap,  etc.,  of  soft  steel  up  to  1% 
inch  square.  The  knives  are  8  inches  long,  and  the  approxi- 
mate weight  of  the  machine  Is  6,400  pounds. 


Thread  Micrometer.-  Ernest  R.  Seaward,  76  Campfield  Ave., 
Hartford,  Conn.  This  thread  micrometer  has  an  adjustable 
anvil  which  is  set  to  agree  with  the  required  offset  for  the 
pitch  to  be  measured.  The  line  of  adjustment  is  parallel 
with  the  side  of  the  tool  of  a  60-degree  thread.  Formulas 
and  readings  for  standard  threads  are  stamped  on  the  frame 
of  the  micrometer. 


MOTOB-DBIVEN  PORTABLE  DRILLING,  GRINDING  AND  BUFFING  OUT- 
FIT:  Coates  Clipper  Mfg.  Co.,  Worcester,  Mass.  This  outfit  is 
somewhat  similar,  though  on  a  larger  scale  and  for  different 
uses,  to  the  drafting-room  outfit  built  by  the  same  firm  and 
described  in  this  issue.  The  equipment  includes  a  breast  drill, 
old  man,  emery  wheels,  polishers,  speed  change  device  and  bo 
forth. 


Metal  Numbering  Machine:  American  Numbering  Machine 
Co.,  291  Essex  St.,  Brooklyn,  N.  Y.  This  firm's  new  Model  P 
metal  numbering  machine  is  designed  for  stamping  consecu- 
tive numbers  on  metal  pieces,  in  the  power  or  hand  press. 
Indexing  of  the  figures  is  done  automatically.  The  speed  of 
the  device  is  limited  only  by  the  capacity  of  the  operator. 
Any  size  or  style  of  figures  can  be  furnished. 
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Dui-LKX  Gkindino  Maciuxe:  F.  H.  Otis,  191  Mill  St.,  Roch- 
ester, N.  Y.  This  grinding  frame  carries  two  others,  one  of 
which  Is  provided  with  a  water  reservoir  and  splash  pan  for 
wet  tool  grinding,  while  the  other  has  the  usual  rest  for  mis- 
cellaneous dry  grinding,  and  Is  provided  as  well  with  a  work- 
table  beneath  the  wheel,  accurately  adjustable  for  height,  and 
useful  for  surface  grinding  of  dies  and  other  such  work. 


TAi'i'iNC,  Machine  fob  Light  Work:  John  J.  Grant,  Cleve- 
land, O.  This  tool  Is  driven  by  a  single  belt,  running  over  a 
three  step  cone  pulley.  The  reverse  belt  for  backing  the  tap 
out  has  been  done  away  with,  this  movement  being  effected 
instead  by  gearing  contained  in  the  cone  pulley.  The  ma- 
chine is  intended  for  light  tapping,  and  Is  of  the  type  in 
which  the  reverse  is  effected  by  endwise  movement  of  the 
spindle. 

AiB  CoMPUEssoB  FOB  Siiop  ANu  FOUNDRY  Sebvice:  George  H. 
Comstock,  Mechanicsburg,  Pa.  This  air  compressor  is  o;  the 
enclosed  two-cylinder,  center-crank,  single-action,  belt-driven 
type.  The  main  frame  is  a  single  casting,  emlnacing  both 
cylinders  (which  are  water  jacketed),  the  crank  shaft  bear- 
ings and  the  crank  case.  The  cylinders  are  4-inch  diameter 
by  4-inch  stroke,  and  will  operate  a  2%-inch  chipping  hammer 
or  two  smaller  tools  when  running  at  180  revolutions  per 
minute. 


Heavy  Quadruple  Crank  Press:  E.  W.  Bliss  Co.,  No.  5 
Adams  St.,  Brooklyn,  N.  Y.  This  machine  is  in  reality  com- 
posed of  two  double  crank  presses  side  by  side,  giving  a  press 
with  a  bed  154  inches  long  by  10  inches  wide,  and  a  corre- 
spondingly long  slide.  The  adjustment  of  the  length  of  the 
pitman  is  effected  for  all  four  cranks  simultaneously,  by 
means  of  bevel  geared  shafts  operated  by  sprockets  and  chains 
from  a  driving  shaft  in  the  rear,  which  is  in  turn  operated 
by  power  from  tight  and  loose  pulleys  controlled  by  a  belt 
shifter.    The  total  weight  of  the  press  is  over  36  tons. 


Hydraulic  Variable  Speed  Drfve:  Manly  Drive  Co.,  17  State 
St.,  New  York  City.  This  form  of  variable  speed  drive  em- 
ploys a  multi-cylinder  pump  as  a  driving  member,  with  a 
similarly  constructed  engine  as  the  transmitting  member. 
The  speed  control  is  effected  by  varying  the  stroke  of  the 
pump  plungers,  thus  furnishing  a  greater  or  less  supply  of 
fluid  in  gallons  per  minute  to  the  motors.  While  especially 
designed  for  automobile  or  motor  truck  service,  it  should  also 
be  useful  for  other  places  where  the  variable  speed  device  is 
required. 


22-IxcH  Planer:  Cincinnati  Planer  Co.,  Cincinnati,  O.  This 
is  the  smallest  planer  ever  built  by  this  firm.  Aside  from  be- 
ing a  new  size,  it  incorporates  some  improvements  in  design, 
relating  particularly  to  details.  The  shifting  device  is  of  new 
construction,  designed  with  special  reference  to  high  speed 
and  short  stroke  work.  It  is  provided  with  a  safety  locking 
device,  and  is  connected  with  a  handle  on  the  opposite  side 
of  the  bed,  so  that  the  machine  may  be  operated  from  either 
position.  The  crank  adjusting  handles  are  fixed  in  position, 
and  are  provided  with  revolving  grips,  so  that  the  operator 
can  retain  a  tight  hold  while  turning  the  screw  or  rod  rapidly. 


Hydraulic  Valve:  Caskey  Valve  Co.,  422  Arcade  Building, 
Philadelphia,  Pa.  This  firm  is  selling  a  valve  intended  par- 
ticularly for  hydraulic  service,  though  it  may  be  used  as  well 
for  steam  or  air.  It  is  a  plug  valve,  but  is  unusual  in  its 
construction,  in  that  the  plug  is  straight,  instead  of  being 
tapered  as  usual.  It  is  so  constructed  that  the  higher  the 
pressure,  the  more  tightly  the  valve  is  packed.  This  is  done 
by  introducing  the  pressure  behind  leather  washers,  which 
are  thus  spread  to  fill  the  holes  and  prevent  leakage  of  the 
fluid.  This  form  of  valve  is  built  for  the  large  area  and  low 
pressure  service  of  the  locomotive  blowout  type,  as  well  as 
for  hydraulic  press  service. 


Inally  for  their  own  use.  It  is  intended  to  have  the  fine 
workmanship  required  by  makers  of  delicate  instruments,  and 
at  the  same  time  to  be  capable  of  taking  a  reasonably  heavy 
chip,  considering  the  size  of  the  lathe.  The  construction  of 
the  bed  and  slide  rest  departs  from  the  usual  lines,  in  that 
the  carriage  Is  mounted  on  ways  at  the  front  of  the  bed  In- 
stead of  on  the  top,  while  the  tool  rest  Is  carried  on  a  vertically 
adjustable  slide  on  the  carriage.  This  arrangement,  besides 
furnishing  an  adjustment  for  the  height  of  the  tool,  should 
also  make  of  the  machine  a  convenient  precision  miller  for 
many  varieties  of  work.  Owing  to  the  arrangement  of  the 
carriage  ways,  the  carriage  may  be  fed  clear  past  the  bead- 
stock  to  the  head  end  of  the  bed. 


Precision  Lathe:  Frederick  Pearce,  18  Rose  St.,  New  York 
City.    This  precision  lathe  was  developed  by  the  builders  orig- 


Clutch  for  liiPAH'n.NO  Variable  Speed  to  Machines:  Var- 
iable Speed  Clutch  Co.,  Milwaukee,  Wis.  This  clutch  Is  In- 
tended not  only  for  starting  and  stopping  machines,  but  for 
varying  the  speed  as  well.  In  one  form  of  the  device  the 
clutch  members  are  thrown  into  contact  by  an  air  cylinder 
in  which  the  pressure  is  maintained  at  a  constant  point  by  a 
reducing  valve.  The  clutch  levers  are  thrown  out  of  engage- 
ment by  the  centrifugal  action  of  revolving  weights.  When 
the  speed  of  the  driven  member  is  so  high  that  the  weights  fly 
outward  against  the  air  pressure,  the  clutch  is  relieved,  thus 
setting  the  limiting  speed  of  the  drive.  By  varying  the  re- 
ducing valve  adjustment  this  speed  may  be  adjusted  to  any 
desired  amount,  giving  more  or  less  slip  in  the  clutch.  An- 
other valve  provides  for  throwing  the  air  pressure  on  or  off. 
thus  starting  and  stopping  the  driven  member.  The  clutch 
would  seem  to  be  the  mechanical  counterpart  of  the  often  con- 
ceived hydraulic  by-pass  arrangement  for  transmitting  power 
at  variable  speed,  and  would  apparently  be  subject  to  the  same 

limitations. 

•  *     • 

In  the  description  of  the  Collis  high-speed  drill  (made  by 
the  High  Speed  Drill  Co.,  of  Dubuque,  Iowa)  published  in  the 
new  tools  department  of  the  December  issue  of  Machinery. 
we  inadvertently  stated  that  with  these  drills,  special  holding 
chucks  are  necessary.  This  is,  of  course,  a  typographical  error. 
It  should  have  stated  that  special  holding  chucks  are  unneces- 
sary. 

•  •     • 

RAPID  WORK  WITH  POWER  HACK-SAWS. 

An  interesting  test  was  recently  undertaken  at  the  E.  C. 
Atkins  &  Co.'s  plant,  Indianapolis,  to  ascertain  the  cutting 
qualities  of  what  is  termed  the  A.A.A.  hack-saw  blades  manu- 
factured by  the  company,  when  used  on  the  company's  "Kwik 
Kut"  power  hack-saw.  A  piece  of  cir- 
cular machine  steel,  6  inches  in  diam- 
eter, was  placed  in  the  hack-saw  ma- 
chine and  a  cut  was  taken  through 
the  work  in  less  than  two  hours,  the 
machine  being  speeded  up  to  fifty 
strokes  per  minute.  The  cut  was 
true  and  straight  so  that  no  machin- 
ing or  planing  was  necessary.  The 
machine  was  then  slowed  down  to 
forty  strokes  per  minute,  and  a  sec- 
ond cut  was  completed  in  one  hour 
and  thirty  minutes.  A  third  cut  was 
then  made  at  the  same  speed,  but 
with  a  five-^jound  weight  added  on 
the  saw  frame.  This  time  the  6- 
inch  diameter  machine  steel  bar 
was  cut  through  in  one  hour  and  fifteen  minutes.  In  another 
test  of  the  same  hack-saw  blades,  in  order  to  ascertain  their 
durability,  they  were  kept  at  work  for  thirty-two  hours  cut- 
ting annealed  tool  steel,  and  it  was  found  that  they  stood  up 
well  tor  the  work  and  were  not  entirely  worn  out.  The  ac- 
companying half-tone  shows  the  cuts  made  during  the  experi- 
ment, and  illustrates  the  truth  of  the  surfaces  and  straightness 
of  the  cuts  taken. 

•  *     * 

We  are  interested  in  all  changes  of  positions  of  foremen, 
superintendents,  shop  managers  and  contributors,  and  request 
notices  of  such  changes,  and  of  deaths,  for  publication. 


Rapid  Cutting  with  "Kwik 
Kut  "Hack-aaWB. 
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THE  CLEVELAND  AUTOMATIC  MACHINE  CO.'S 
CHICAGO  DEMONSTRATING  ROOM. 

The  demonstration  of  the  capabilities  of  automatic  machine 
tools,  perhaps,  is  more  important  than  that  of  any  other  class 
of  machine  tools  sold.  The  i)rospcctive  customer  first  wishes  to 
be  assured  that  the  machine  will  produce  the  parts  desired 
true  to  size  and  shape,  and  with  the  required  finish.  He  also 
wishes  to  be  convinced  that  the  machine  can  produce  the 
woric  in  the  time  specified,  and  to  see  with  his  own  eyes  the 
character  of  the  tool  equipment.  Recognizing  the  desirability 
of  accommodating  "the  man 
from  Jlissouri."  the  Cleve- 
land Automatic  Machine 
Co.,  Cleveland,  Ohio,  last 
fall  opened  a  demonstrat- 
ing room  at  67  West  Wash- 
ington Street,  Chicago,  in 
which  are  installed  four 
working  Cleveland  auto- 
matic machines.  These  are 
the  plain,  three-holed,  stan- 
dard and  new  model  de- 
signs, respectively. 

The  accompanying  illus- 
tration shows  the  demon- 
strating room  and  the  gen- 
eral arrangement  of  the 
machines.  The  machines, 
it  will  be  noticed,  are  ar- 
ranged era  echelon  on  the 
plan  generally  followed  in 
screw  machine  installation, 
that  is,  so  the  bar  stock  of 
one  machine  overlaps  and 
parallels  the  next  machine. 
and  so  on.  This  saving  of 
floor  space  as  compared 
with  that  required  for  the 
straight  alignment  gener- 
ally followed  with  engine 
lathes  is  of  much  impor- 
tance. The  demonstrating 
room  thus  is  made  a 
model  for  automatic  ma- 
chine arrangement  in  installations  for  manufacturing. 

All  four  machines  are  performing  operations  that  are  com- 
monly regarded  as  extremely  diflUcult.  Customers  can  be 
shown  the  machines  under  difficult  working  without  imposing 
on  the  hospitality  of  some  good-natured  manufacturer  in 
whose  plant  similar  machines  are  at  work.  Demonstrating 
rooms  are  not  strictly  a  novelty  in  this  country,  but  there  are 
so  few  of  them  in  which  the  machines  are  shown  under  full 
working  conditions  that  the  opening  of  this  store  is  likely  to 
attract  considerable  interest  among  the  trade. 


tion  on  the  part  of  the  governments  of  France.  Germany  and 
the  United  States.  The  Franklin  cab  will  now  demonstrate 
its  everyday  practicability  in  competition  with  over  000  gaso- 
line motor  cabs  of  the  landaulet  type  in  New  York  City. 


LAST  WIRE  OF  THE  MANHATTAN  BHIDGE 
CABLES  STRUNG. 

The  last  wire  of  the  four  cables  of  the  new  Manhattan  Bridge 
across  the  East  River,  New  York,  was  strung  December  10 
in  the  presence  of  Mayor  McClellan,  and  other  notable  guests. 


FIRST  ALCOHOL  MOTOR  CAB  IN  NEW  YORK. 
The  first  alcohol  motor  cab  has  made  its  appearance  in 
New  York.  It  is  the  product  of  the  factory  of  the  H.  H. 
Franklin  Mfg.  Co.,  Syracuse,  N.  Y.,  where  the  engineers  have 
long  been  experimenting  to  provide  an  alcohol  motor  that 
would  give  results  equal  to  those  of  the  gasoline  motor.  The 
engine  was  tested  over  hundreds  of  miles  of  road  before 
being  sent  out  from  the  factory,  and  has  demonstrated  a 
capability  of  covering  as  great  a  distance  for  each  gallon  of 
alcohol  as  other  motors  of  like  size  do  for  each  gallon  of 
gasoline.  The  new  vehicle  is  of  eighteen  horse-power,  and 
is  identical  with  the  gasoline  motor  cabs  of  the  1909  Franklin 
model  except  for  the  provision  made  for  the  use  of  alcohol 
in  place  of  the  gasoline.  At  first  experiments  were  made  with 
a  regular  gasoline  engine,  but  after  a  study  of  its  action  an 
engine  was  made  specially  designed  for  alcohol,  and  it  is  this 
with  which  the  new  cab  is  propelled.  Alteration  is  made  as 
to  compression  and  carburetion.  The  alcohol  is  found  to  pro- 
duce no  bad  effect  upon  the  motor.  The  problem  of  making  a 
workable  alcohol  motor  has  been  the  subject  of  much  atten- 


The  Cleveland  Automatic  Machine  Co  's  Chicago  Demonstrating  Room. 

The  improved  method  of  stringing  the  cables,  illustrated  and 
described  in  the  October  issue  of  M.^chinert,  has  made  the 
work  proceed  rapidly,  24,000  miles  of  wire  having  been  strung 
in  just  four  months.  The  span  is  1,470  feet,  or  130  feet  less 
than  the  Williamsburg  Bridge.  The  cables  are  21^,4  inches 
in  diameter  and  each  contains  37  strands  of  256  wires  each, 
making  a  total  of  9,472  wires  per  cable.  The  wire  is  0.192 
inch  diameter,  No.  6  Roebling  gage.  Following  the  string- 
ing of  the  wires  begins  the  work  of  binding  the  cables  to- 
gether to  shape  them  into  cylindrical  form  to  protect  them 
from  the  elements.  Miles  of  wire  will  be  wrapped  around 
them  and  hydraulic  presses  will  be  employed  for  pressing  the 
strands  together  into  the  cylindrical  shape  of  the  completed 
cables. 


A  clever  device  for  making  deadly  revolver  shooting  at 
night  possible  by  inexperienced  shooters,  has  been  patented 
that  is  worth  attention  because  of  the  interesting  principle 
involved.  An  electric  flash  lamp  is  mounted  on  the  revolver 
barrel  parallel  with  its  axis,  having  a  push-button  located  an 
the  back  end  convenient  for  the  shooter's  thumb.  Pressure 
on  the  button  lights  the  electric  lamp  and  projects  a  disk  of 
bright  light  at  a  considerable  distance,  illuminating  the  object 
to  be  aimed  at.  In  the  center  of  the  circle  of  illumination  Is 
a  dark  spot,  this  being  the  shadow  of  a  tiny  bead  in  the  focus 
of  the  flash-light.  This  shadow  marks  the  exact  spot  where 
the  bullet  will  hit,  and  if  the  shooter  can  hold  the  shadow 
steadily  on  his  victim  he  is  assured  of  deadly  aim.  The  at- 
tachment really  makes  it  easier  for  a  poor  shot  to  hit  an 
object  at  night  than  for  a  good  shot  to  do  accurate  shooting 
by  day-light. 
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Geo.  W.  Corbln. 

George  W.  Corbin,  a  prominent  manufacturer  and  capitalist 
of  New  Britain,  Conn.,  died  at  his  home  in  that  place  Novem- 
ber 30  in  the  fiftieth  year  of  his  age.  Mr.  Corbin  had  been  in 
ill-health  for  a  year  or  more,  but  up  to  a  short  time  before 
his  death  appeared  to  be  recovering,  and  then  the  end  came 
suddenly.  At  the  time  of  his  death  he  was  president  of  the 
Union  Mfg.  Co.,  the  Corbin  Brass  Co.,  the  Dean  Steel  Die  Co., 
the  Corbin-Church  Co.,  the  People's  Savings  Bank — all  of  New 
Britain,  and  for  several  years  had  been  president  of  the 
Corbin  Cabinet  Lock  Co.  of  the  same  place,  resigning  last 
May  when  ill-health  made  it  impossible  for  him  to  attend 
further  the  duties  of  the  position.  His  business  career  began 
in  the  employ  of  P.  &  F.  Corbin,  of  New  Britain,  with  which 
company  he  remained  timekeeper  until  1S80.  Mr.  Corbin  was 
a  man  of  much  personal  popularity,  and  was  made  mayor  of 
New  Britain  in  1894.  He  was  prominent  in  the  fraternal  and 
patriotic  societies,  having  acquired  the  thirty-third  degree  in 
the  Masonic  order  and  various  honors  in  other  societies.  He 
is  survived  by  a  widow  and  four  daughters. 


G.  M.  Basford,  assistant  to  the  president  of  the  American 
Locomotive  Co..  30  Church  St.,  New  York,  has  been  made  act- 
ingsecretary  of  the  Railway  Business  Association.  This  asso- 
ciation has  been  organized  for  the  purpose  of  promoting  cod- 
fldence  In  railways  and  transportation  Interests  generally. 

Joseph  A.  MacLennan  has  resigned  his  position  at  the  Phila- 
delphia works  of  the  Link-Belt  Co.  to  become  president  of 
the  Wilmot  Machinery  Co.  of  New  Orleans.  Mr.  MacLennan 
was  associated  with  the  Link-Belt  Co.  for  over  twelve  years, 
and  lately  was  superintendent  of  the  Philadelphia  works.  His 
early  training  was  obtained  in  the  erection  department  of  the 
Wm.  Cramp  &  Sons  Ship  &  Engine  Building  Co.,  Philadel- 
phia, Pa. 

William  P.  Sargent,  the  author  of  the  series:  "The  Design 
and  Construction  of  Meal-Work iug  Shops,"  now  running  In 
the  engineering  edition  of  this  journal,  goes  with  the  Curtis 
Publishing  Co.,  Philadelphia,  on  or  about  January  1,  In  the 
capacity  of  mechanical  expert  to  Investigate  and  suggest 
ways  and  means  for  solving  the  engineering  problems  that 
develop  with  a  great  publishing  business.  The  company  Is 
building  a  new  plant  which  will  be  completed  in  about  two 
years,  and  it  will  be  designed  throughout  for  the  economical 
production  of  its  publications  on  a  large  scale.  The  circula- 
tion of  its  two  journals  now  is  over  6,000,000  copies  per  month, 
and  plans  will  be  made  for  the  handling  of  a  much  larger 
circulation.  The  position  is  peculiar,  the  parallel  of  which 
probably  does  not  exist  anywhere  else. 

JESSE  M.  SMITH. 

Jesse  M.  Smith,  the  newly-elected  president  of  the  Ameri- 
can Society  of  Mechanical  Engineers,  was  born  at  Newark. 
Ohio,  1848.  In  1862  he  moved  to  Detroit,  Mich.,  with  his 
father's  family,  and  In  186.5  entered  Rensselaer  Polytechnic 
Institute,  Troy,  N.  Y.,  remaining  there  three  years.  He  trav- 
eled in  Europe  one  year  and  then  attended  Ecole  Centrale 
des  Arts  et  Manufactures.  Paris,  three  years  and  received 
the  degree  of  mechanical  engineer,  therefrom,  in  1872.  Dur- 
ing vacation  periods  he  visited  manufacturing  plants  in 
France,  Germany  and  Belgium,  and  listened  to  lectures  in 
the  Polytechnic  Institute  of  Berlin. 


Edwin  H.  Jones,  president  of  the  Vulcan  Iron  Works, 
Wilkesbarre,  Pa.,  died  at  his  home  in  that  city  December  2, 
aged  sixty-four  years. 


Warren  E.  Hill,  president  of  the  Continental  Iron  Works, 
Greenpoint,  Brooklyn,  died  December  8  of  heart  disease,  aged 
Beventy-four  years.  Mr.  Hill  was  a  member  of  the  Society  of 
Naval  Architects  and  Marine  Engineers,  and  the  American 
Society  of  Mechanical  Engineers. 

*     •     * 

PERSONAL. 

Henry  Kerr  has  resigned  his  position  with  the  Boston  Gear 
Works,  and  has  become  connected  with  the  New  England 
Gear  Works,  Boston,  Mass. 

L.  H.  Mesker.  who  has  been  connected  with  the  Moteh  & 
Merryweather  Machinery  Co.^  of  Cincinnati  is  now  connected 
with  the  Cleveland  office  of  Manning,  Maxwell  &  Moore. 

Meldon  H.  Merrill  recently  resigned  his  position  as  sales- 
man for  the  Westinghouse  Electric  &  Mfg.  Co.,  and  has 
accepted  a  similar  position  in  the  Boston  office  of  the  Allis- 
Chalmers  Co. 

John  L.  Walker,  formerly  auditor  for  the  Buda  Foundry  & 
Mfg.  Co.,  has  resigned  his  position,  and  has  been  made  man- 
ager of  the  "Use-Em-Up"  socket  department  of  the  American 
Specialty  Co.,  Chicago,  111. 

Arthur  Letherby,  who  for  ten  years  has  been  superintendent 
of  the  Hamilton  Machine  Tool  Co.,  has  bought  the  interest 
of  Mr.  Philip  Fosdick  in  the  Kern  Machine  Tool  Co.,  Cincin- 
nati, Ohio,  and  becomes  vice-president  and  superintendent. 
Mr.  Letherby  assumes  hi?  new  duties  January  1. 


Jesse  M.  Smith. 

Mr.  Smith  began  the  practice  of  engineering  in  1873,  design- 
ing and  superintending  the  erection  of  blast  furnaces  for 
melting  iron  and  native  ores  with  the  raw  bituminous,  in  the 
Hocking  Valley,  Ohio.  He  also  made  surveys  of  coal  mines, 
opened  mines  and  built  coal  handling  machinery  for  them 
and  surveyed  and  constructed  railroads  from  mines  to  fur- 
naces. He  represented  the  U.  S.  Electric  Lighting  Co.  in 
Ohio  and  Michigan  in  1884  to  1886,  during  which  time  he 
erected  a  number  of  early  incandescent  electric  light  plants, 
Including  one  of  1,000  lights  in  the  Stillman  Hotel,  Cleve- 
land, Ohio,  which  was  the  first  hotel  lighted  exclusively  and 
continuously  by  electricity.     Mr.  Smith  returned  to  Detroit 
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Brown  &  Sharpe  Mfg.  Co. 

PROVIDENCE,  R.  I..  U.  S.  A. 
Originators  of  the  Constant  Speed  Drive  Milling  Machine 


No.  5.B  HEAVY  PLAIN  MILLING  MACHINE 

Capacity 

Longitudinal  feed,  50",  transverse  feed,  12". 
Vertical  feed,  21".     Feeds  automatic. 


MILLING  MACHINES  FOR  HEAVY  SERVICE 
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Brown  &  Sharpe  Mfg.  Co. 

PROVIDENCE.  R.  1..  U.  S.  A. 

Experts  in  Milling  Construction  and  Practice 

Careful  study  of  the  rcc}uirements 
of  milling  machines  for  Heavy 
Sefvice  has  produced  the  B.  &  S. 
Constant  Speed  Drive  Milling 
Machine,  an  example  of 

POWER  AND  RIGIDITY 

Attention  is  called 

to  the  massive  frame,  its  great  width  and  depth  and  the 
large  heavy  base  supporting  it — The  extreme  vertical 
depth  and  large  working  surface  of  the  table — The  length 
and  vertical  depth  of  saddle — The  rigid  design  of  the 
knee  which  is  strongly  webbed  on  the  inside  and  has 
exceptionally  long  bearings  on  the  column — The  stiff 
support  of  the  overhanging  arm — The  driving  pulley 
which  is  20"  diameter,  takes  a  belt  7"  wide  and  runs  at  the 
high  speed  of  320  R.P.M.  developing  «;;z//^  and  <:<?«5/««/ 
power  for  the  heaviest  cuts  within  the  capacity  of 
the  machine — The  massive  spindle  having  a  recess 
in  the  end  instead  of  a  slot  across  and  supported 
by  unusually  long  boxes  of  large  diameter — The 
large  diameter,  wide  face,  and  coarse  pitch  of  all  the 
gears — Both  the  speed  and  feed  changing  gears  which 
are  hardened,  a  feature,  the  value  of  which  no  authority 
will  dispu,te — The  lever  type  of  tumbler  gear  lock  which 
locks  that  gear  rigidly  and  automatically  as  soon  as  the 
lever  is  released — The  long  and  wide  bearing  surfaces 
accurately  scraped  and  the  rigid  mounting  of  all  shafts 
which  are  hardened  and  bushed  with  bronze. 

Do  these  features  not  show  a  design  of  machine  capable  of  developing 
power  without  undue  stress  in  any  of  its  parts? 
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when  his  father  died  In  ISSfl  nnd  opened  an  office  as  consult- 
ing engineer.  He  designed  and  erected  several  power  plants 
and  several  plants  for  electric  lighting  and  electric  railways, 
and  also  apparatus  for  steam  heating  with  exhaust  steam  in 
large  manufacturing  plants. 

In  1SS3  Mr.  Smith  was  called  into  service  as  an  expert 
witness  in  patent  litigation  in  the  U.  S.  courts.  This  prac- 
tice gradually  increased,  displacing  his  work  as  consulting 
engineer,  until  in  1S98  he  moved  to  New  York  City  to  con- 
tinue the  practice  of  expert  in  patent  causes,  exclusively. 
Among  the  notable  cases  of  patent  litigation  in  which  he 
acted  as  an  expert  witness  were:  Steam  injectors  under  the 
Hancock  inspirator  patents;  cylinder  lubricators  for  loco- 
motives; quick-action  air  brakes  under  the  Westinghouse 
patents;  induction  electric  motors  under  the  Tesia  patents; 
incandescent  electric  lamps;  cyclone  dust  collectors,  roller 
mills  and  middlings  purifiers  for  flour  manufacture;  pressure 
filters;  steam  heating  apparatus;  typewriters;  calculagraph; 
armored   concrete  construction,  etc. 

Mr.  Smith  became  a  member  of  the  American  Society  of 
Mechanical  Engineers  in  1883  and  was  a  member  of  the 
council  as  manager  1891-94.  He  acted  as  vice-president  1894- 
96  and  again,  1899-01.  He  is  a  member  of  the  American  Insti- 
tute of  Electrical  Engineers,  Societe  des  Ingenieurs  Civils 
de  France,  Association  des  Anciens  Eleves  de  I'Ecole  Cen- 
trale  des  Arts  et  Manufactures,  Detroit  Engineering  Society, 
Society  for  the  Advancement  of  Science,  American  Geographi- 
cal Society,  Engineers'  Club,  and  Ohio  Society  of  New  York. 

*     •     • 

COMING  EVENTS. 

December  31-January  7. — Ninth  annual  show  of  the  American  Motor 
Car  Manufacturers'  Association  at  Grand  Central  Palace,  New  York 
City. 

.January  5. — First  session  of  the  fourth  annual  meeting  of  the  So- 
ciety of  Automobile  Engineers  in  New  York  City  held  in  connection 
with  the  Automobile  show  at  the  Grand  Central  Palace. 

January  12. — The  next  monthly  meeting  of  the  American  Society  of 
Mechanical  Engineers  will  be  held  in  the  Engineering  Societies'  Build- 
ing on  Tuesday  evening.  January  12.  The  paper  will  be  by  Mr.  Carl 
G.  Barth  of  Philadelphia  :  "The  Transmission  of  Power  by  Leather 
Belting,"  illustrated  by  lantern  slides.  It  will  be  a  comprehensive 
summing  up  of  the  theory  and  practice  of  belting  in  which  conclu- 
sions are  drawn  from  the  work  of  Lewis,  Bancroft,  Bird  and  others, 
who  have  made  experiments  upon  the  transmission  of  power  by  belt- 
ing. Valuable  charts  have  been  prepared  by  the  author  for  the 
solution  of  belting  problems.  Mr.  Earth's  long  experience  in  the  scien- 
tific running  of  machine  tools.  In  connection  with  the  introduction  of 
improved  shop  methods,  has  shown  the  need  of  deflnite  data  for  the 
application  of  belting  to  machinery  and  led  to  the  development  of 
the  results  contained  in  his  paper.  His  data  have  been  applied  to 
belting  in  different  plants  for  many  years,  giving  an  unusual  oppor- 
tunity to  study  the  problem  In  great  detail. 

January  16-23. — ^flnth  annual  show  of  the  Association  of  Licensed 
Automobile  manufacturers  at  Madison  Square  Garden,  New  York  CItv. 

January  22. — Final  sessions  of  the  fourth  annual  meeting  of  the 
Society  of  Automobile  Engineers  held  in  connection  with  the  annual 
show    at   the   Madison    Square    Garden.    New   York   City. 

June  16-18. — Annual  convention  of  the  American  Railway  Master 
Mechanics  .\ssocIatIon   at  Atlantic  City,   N.   J. 

June  21-2:^. — .Annual  convention  of  the  Master  Car  Builders'  Asso- 
ciation at  Atlantic  City,  N.  J. 

NEW  BOOKS  AND  PAMPHLETS. 

Report  op  the  Commissioner  of  Educatio.-j,  1907.     522  pages    6x9 

inches.      Published    by    the   United    States   Bureau    of   Education, 

Washington,  D.  C. 
Railway  Capital  and  Wages.     By  W.  H.  Williams.     Pamphlet  of  22 

pages.   8  X  10   inches,   publishing  the  author's  remarks   before   the 

Traffic  Club  of  New  York. 
Mechanical  World.  Pocket  Diary  and  Year  Book   for   lOOn.     395 

pages,   4x6   inches.      Published  by   Emmott  &   Co.,   Ltd.,   6.j   Kmg 

St.,  Manchester.  England.  Price.  6d. 
The  twent.v-second  annual  Issue  of  the  work  contains  a  varied  col- 
lection of  notes,  rules,  tables  and  miscellaneous  data  for  mechanics 
and  engineers.  The  sections  on  steam  turbines  and  friction  clutches 
have  been  re-written  and  extended,  and  a  section  on  chain  drives  Intro- 
duced. A  number  of  blank  pages  in  the  back  part  of  the  book  provide 
for  a  diary  and  memoranda. 
Producer  Gas.  Gas  Earing  and  the  Advantages  op  Gas  Firing  Over 

THE   Direct   Use   of   Coal.      By    Ernest    Schmatolla.      16    pages. 

5%x8i^    inches.      Published    by    the    author.    317    High    Holborn, 

London,  W.  C.  England.  Price,  1  shilling. 
This  pamphlet  states  the  advantages  to  be  derived  from  the  use  of 
producer  gas  In  preference  to  that  of  fuel  led  directly  into  the  furnace  : 
also  information  concerning  the  methods  of  utilizing  fuels  of  inferior 
quality  In  specially  constructed  producers,  so  as  to  give  results  superior 
to  high-class  coal  tired  in  the  ordinary  way. 
Mine  Sampling  and  Chemical  Analyses  op  Coals  Tested  at  the 

United   States    Fuel   Testing    Plant.    Norfolk.   Va..    in    1907. 

Bulletin  362,  By  John  Shober  Burrows.  Published  bv  the  De- 
partment of  Interior.  U.  S.  Geological  Survey,  Washington,  D.  C. 
Pamphlet  giving  location  of  coal  beds  and  detailed  sections  of  the 
seams  at  the  points  where  the  mine  samples  were  taken,  showing  tlie 
amount  of  clean  coal,  and  the  partings  of  shale,  bone  coal,  etc.,  to- 
gether with  chemical  analyses  of  these  samples  and  of  the  car-load 
lots  as  they  were  received  at  the  testing  plant  after  exposure  to  the 
weather  for  various  periods. 
Annual  Report  op  the  Chief  op  the  Bureau  of  Steam  Engineerinq 

to   the    Secretary   op   the   Navy    fou   the    Fiscal   Year    190S. 

Published  by  the  Navy  Department,  Bureau  of  Steam  Engineermg, 

Washington,  D.  C. 
The  report  contains  financial  statement  of  expenditures  for  the  vear 
In    the   maintenance   of  navy   yards,   naval    vessels,   etc.,    purchase   of 


nialcrlal  and  other  Incidental  expenses,  together  with  an  account  of  the 
general  operations  of  the  Bureau,  Including  a  summary  of  the  work  done 
nt    he  various  navy  yards  of  the  United  States,  and  a  register  of  ships 
giving  machlnory  data  of  all  ships  carried  on  the  active  list  and  those 
aulliurlzed  by  Congress  and  now  under  design  or  construction. 
MniiRi.soN'.s  Spuino  Taiii.es.      By  Egbert  R.  Morrison.     84  pages,  0x9 
Inches.     Published  by  ilorrlson  and  Martin,  Sharon,  Pa. 
'»  s  book  contains  data  on  helical  and  elliptical  springs,  both  heavy 
and  light.     The  author  has  considered  a  helical  spring  whose  bar  is  less 
than  1/10  of  an  Inch  in  diameter,  and  an  elliptical  spring  whose 'plate 
Is  less  than    l/IO  of  an   Inch   in   thickness,   to  be  a   light  spring.     The 
tables  give  the  length  per  Inch  of  solid  height;  the  weight  per  hich  of 
solid  height  ;  free  height  per  Inch  of  solid  height;  and  capacity.     Tliere 
are    In    addition    formulas    for    calculating    the    properties    of    helical 
springs    of     round     and     rectangular    section     and     elliptical     springs. 
Mathematical  tables  are  Included  to  facilitate  the  use  of  the  formulas. 
Forging.     By   John    Lord  Bacon.      112   pages.   aVi^O'A    inches.      178 
Illustrations.     Published  by  the  American  School  of  Correspondence, 
Chicago,  111.     Price.  $1.00. 
A  manual  of  practical  instruction  In  the  hammering,  working,  form- 
ing and  tempering  of  wrought  Iron,   machine  steel,  and   tool   steel.   In- 
cluding details  of  the  modem  processes  of  electric  welding.     The  worit 
contains  throughout  numerous  Illustrations  which  supolement  and  make 
clear  the  reference  In  the  text.     The  chapter  headings  are  as  follows: 
Equipment;   Welding:   Calculation   of  Stock   for   Bent  Shapes:   I'orglng 
Operations;   Simple   Forging;    Calculation   of   Stock   for   Forged    Work; 
Tool   Steel   Work;  Tool   Forging  and  Tempering:    Heavy  Forging:   Mis- 
cellaneous Processes;  and  Electric  Welding  Development. 
The  Apprenticeship  System  in  it.s  Relation  to  Industrial  Educa- 
tion.    By  Carroll  D.  Wright.     116  pages.  6x9  Inches.     Published 
by  the  United  States  Bureau  of  Education.  Washington,  D.  C. 
This   is    a   work   of   valuable    information    concerning    the    industrial 
school   problem.       The   need    for  a   combination    of   the   apprenticeship 
and  academic  education,   and  ways   in    which   the  combination    may   be 
effected,  as  shown  by  recent  experiences  in  a  few  of  our  leading  Indus- 
tries, are  pointed  out.     The  extent  of  the  apprenticeship  system  In  the 
United  Slates  and  other  countries  is  given,  together  with  a  description 
of  various  new  apprenticeship  systems  which  are  the  educational  fea- 
tures of  a  few  typical  concerns  In  this  country.     Appended  to  the  work 
is  a  digest  of  the  apprentice  laws  of  the  various  states. 
Algebra   Selp-Taught.      Bv    W.   P.   Higgs.      104   pages,   5x7   Inches. 
Published   by   Spon   &   Chamberlahi,   123-125   Liberty   Street,   New 
York. 
Tenth  edition  of  a  volume  for  the  use  of  mechanics,  young  engineers 
and  home   students.     The  contents  of   the  book  by   chapters  Is  as  fol- 
lows :    Symbols    and    the    Signs    of    Operation  :    the    Equation    and    the 
Unknown  Quantity;  Positive  and  Negative  Quantities:   Multiplication, 
Involution,  Exponents;  Negative  Exponents,  Roots    and  the  Use  of  Ex- 
ponents as  Logarithms:   Logarithms;   Tables  of  Logarithms  and   Pro- 
portional Parts :  Transformation   of   Systems  of  Logarithms  ;   Common 
Uses    of     Common     Logarithms ;     Compound     Multiplication     and     the 
Binomial  Theorem ;  Division,  Fractions  and  Ratio  :  Geometrical  Means ; 
Limit  of  Series ;  Square  and  Cube  Roots ;  and  Equations. 
Mechanical  Drawing  and  Elementary  Machine  Design.     By  John 
S.  Reid  and  David  Reid.     439  pages   6x9  Inches.     301  illustrations. 
Published  by  John  Wiley  &  Sons.  New  York.     Price.  $3.00.  cloth. 
This  volume    (second  edition)    is  designed  to  apply  the  principles  of 
mechanical  drawing  to  the  solution  of  practical  problems  in  machine 
construction,  and  to  familiarize  the  student  with  the  arrangement  and 
proportions  of  the  most  important  machines  and  their  details,  and  also 
the  best  practice  In  design  and  construction.     The  various  chapters  are 
as  follows:  Introductory  Instructions:   Screws.  Nuts  and  Bolts;  Keys, 
Cotters   and    Gibbs :    Rivets   and    Riveted   Joints;    Shafting   and    Shaft- 
Couplings:  Pipes  and  Pipe  Couplings:  Bearings;  Sole-plates  and  Wall 
Box-frames;   Belt   Gearing;   Toothed   Gearing;    Valves,   Cocks   and    Oil- 
cups;    Engine    Details;    Elementary    Machine    Drawln" :    Present    prac- 
tice in   Drafting-room  Conventions  and   Methods  in   Making  Practical 
Working  Drawings. 

CATALOGUES  AND  CIRCULARS. 

Fort  Wayne  Electric  Works,  Fort  Wayne,  Ind.  Practical  guide 
for  transformer  testing. 

Allis-Chalmers  Co.,  Milwaukee,  Wis.  Bulletin  1513  on  portable 
and  stationary  air  compressors. 

Western  Electric  Co..  46.1  West  St..  New  York.  Bulletin  No. 
5370  on  steam  turbines  built  under  the  Rateau  patents. 

Western  Electric  Co..  403  West  St..  New  York.  Booklets  on 
design  E  and  design  L  generators  and  motors. 

American  Boiler  Economy  Co.,  North  American  Building,  Phila- 
delphia. Pa.     Catalogue  of  the  Copes  boiler  feed  regulator. 

Western  Electric  Co..  463  West  St.,  New  York.  Booklet  No.  1078 
on   magneto  telephone  wall  sets,  illustrating  the  construction. 

Westinohou.se  Electric  and  Mfg.  Co.,  Pittsburg.  Pa.  Circular 
No.   1157,  descriptive  of  Westinghouse  type  "S"   transformers. 

General  Electric  Co.,  Schenectady,  N.  Y.  Catalogue  of  motor 
generator  sets,  varying  in  capacity  from  0.2  K.W.  to  1.500  K.W. 

Independent  Pneumatic  Tool  Co..  Chicago.  III.  Circular  L  of 
"Thor"  pneumatic  tools  and  appliances  for  metal  working  and  wood 
working. 

Artisans'  Guild,  Benton  Harbor,  Mich.  Catalogue  of  automatic 
oiler  loose  pulleys  and  automatic  oiler  sleeves  for  wood  and  large  iron 
pulleys. 

General  Electric  Co.,  Schenectady.  N.  Y.  Catalogue  of  fan  motors 
and  small  power  motors,  embracing  both  alternating  and  direct  cur- 
rent types. 

Cleveland  Twist  Drill  Co.,  Cleveland,  Ohio.  Catalogue  "Peer- 
less" high-speed  reamers  in  which  the  blades  of  high-speed  steel  are 
joined  to  the  body  by  the  "Brazo-IIardening"  process. 

Carpenter  Steel  Co..  Reading,  Pa.  Pamphlet  issued  In  commemo- 
ration of  the  Vanderbilt  Cup  Race,  on  the  importance  of  alloy  steels 
in   modem  automobile  construction. 

Hyatt  Roller  Bearing  Co.,  Newark.  N.  J.  Leaflet  entitled  "Push 
Your  Business  with  Less  Fricti-in,"  being  an  advertisement  of  the 
Hyatt  anti-friction  bearings. 

Follansbee  Bros.  Co..  Pittsburg,  Pa.  Catalogue  entitled  "Tin 
Truth"  illustrating  the  manufacture  of  tin  plate  in  the  company's 
open  hearth  works  and  mills  at  Follansbee,  Brooke  County.  W.  Va. 

G.  M.  Yost  ,Mfg.  Co..  Meadville.  Pa.  Leaflets  listing  solid  jaw  and 
swivel  bottom  machinists'  vises,  universal  woodworkers'  vises, 
"Uwanta"  special  railroad  monkey-wrenches,  blacksmith's  leg  vises,  etc. 

FosDiCK  Machine  Tool  Co..  Cincinnati,  Ohio.  Circular  illus- 
trating and  describing  the  Fosdick  universal  radial  drills  which  are 
built  half  and  full  universal  in  4-.  5-  and  6-foot  sizes. 

National-.\c.me  Mfg.  Co.,  Cleveland.  Ohio.  Leaflet  of  new  Acme 
automatic  machine  No.  515,  which  has  a  chuck  capacity  of  9/10  inch 
and  a  feed  of  3  inches. 

Norman  W.  Henley  &  Son,  132  Nassau  St.,  New  York.  Catalogue 
of  hooks  for  machinists,  engineers,  mechanics,  mechanical  engineers, 
inventors,  foundrymen,  electricians,  draftsmen,  etc. 

W.  H.  Nicholson  &  Co.,  Wllkesbarre.  Pa.  Catalogue  of  Nichol- 
son's inserted  blade  gas  pipe  taps.  Illustrated  and  described  in  this 
number.     These  taps  are  made  in  sizes  from  1  to  12  inches  inclusive. 
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AXLE  TURNING— METHODS  AND   PRODUCTION. 


WIUJAM  P.  8AROBNT.* 


THERK  has  always  been  an  unsatisfied  feeling  in  the 
mind  of  the  writer  because  of  the  fact  that  the  power, 
strength  and  rigidity  of  machine  tools  are  so  seldom 
taxed  to  the  extent  that  the  designer  provides  for,  and  be- 
cause the  actual  output  from  machines  falls  so  far  below  an 
estimated  output,  based  on  the  cuts  and  feeds  that  the  ma- 
chines were  capable  of  carrying. 

Any  know'ledge  or  understanding  of  the   forces  tending  to 
restrict   production   should   be   of   value   to   the   designer  and 


suited  from  this  study  of  machines  In  operation — not  under 
rosy  conditions,  but  In  the  cold,  hard  realm  of  actual  practice 
where  conditions  of  lighting,  heating,  power  and  conveniences 
lor  the  men  were  more  adverse  than  favorable. 

The  following  conditions  tend  towards  a  large  output  from 
axle  lathes,  especially  from  the  double  axle  lathe  with  center 
drive: 

Machine. — A  minimum  of  obstacles  to  getting  the  worlc  in 
and  out;   quick-setting  driving  dogs;   quick  and  easy  means 


Fig.  1.    Axle  Turning 

to  the  owners  of  machine  tools,  and  articles  treating  of  the 
operation  of  machine  tools  under  actual  shop  conditions  and 
not  with  the  bright  side  always  showing,  should  make  towards 
progress  in  the  world  of  designing.  It  is  this  belief  that 
prompts  the  writer  to  offer  the  following  observations: 

During  a  recent  period  of  the  writer's  experience,  it  in- 
volved upon  him  to  make  a  study  of  axle  turning  in  a  number 
of  shops  in  the  Middle  West  from  which  came  reports  showing 
an  increased  production  from  the  machines.  After  sifting 
the  many  notes  made  during  these  visits,  the  methods  in 
vogue  in  three  of  the  shops  were  taken  as  a  basis  for  the  form- 
ing of  a  routine  of  operations  that  would  conserve  the  time 
and  efforts  of  the  operator  and  work  the  machines  up  to  their 
power  and   strength.     Naturally,  some  changes  in  design   re- 

•  Address  :   1528  Arch   Street,  Philadelphia,  Pa. 


DepartLuciiL,  .Sliop  No 

of  changing  speeds  and  feeds;  positive  feed  stops;  a  surplus 
of  power. 

Machine  Auxiliaries — Tools  and  Gages. — Quick-acting  hoists 
with  fairly  sensitive  control;  an  abundance  of  cooling  fluid  for 
the  tools;  tools  of  efficient  cutting  angles;  duplicate  sets  of 
tools  for  each  machine;  tools  ground  in  tool-room  to  approved 
shapes;  tools  tempered  properly;  fixed  points  on  machine 
for  setting  tools;  limit  gages  for  diameters;  length  and  shoul- 
der gages. 

Shop  Conditions. — Good  light  and  good  ventilation;  plenty 
of  work  ahead  of  the  machines;  axles  taken  to  the  wheel  press 
immediately. 

Workmen.- — A  stable  piece-work  rate,  or  preferably  some 
form  of  premium  plan. 

In  order  that  the  reader  may  make  his  own  deductions  and 
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perhaps  work  out  a  routine  better  than  will  be  given  later, 
the  notes  will  be  presented  in  much  the  same  order  in  which 
they  were  gathered. 

The  axle  turning  i"  shop  No.  1,  of  which  the  axle  depart- 
ment is  shown  in  Fig.  1,  seldom  went  farther  than  the  rough- 
ing operation,  the  axles  being  forged  at  this  plant,  roughed 
to  within  %  inch  cf  the  finished  size  and  sold  to  car  shops  and 
railroad  shops.  This  phase  of  the  commercial  production  of 
axles  is  presented  in  connection  with  the  methods  of  a  car- 
building  plant  and  a  railroad  shop  in  order  to  cover  the  sub- 
ject fully.  .Many  of  the  axles  were  of  the  P.  R.  R.  100,000- 
pound  car  type  of  steel.  (See  Fig.  2.)  These  differ  from  the 
M.  C.  B.  standards  in  having  the  tapering  center  portion 
rough  turned.  This  is  the  explanation  of  the  use  of  the  single 
axle  lathe,  which  permits  of  the  use  of  a  taper  attachment. 
The  rest  of  the  axles  were  of  the  M.  C.  B.  60,000-,  80,000-,  or 
100.000-pound  type,  or  locomotive  driver  axles  of  7-,  8-,  11-,  12-, 
or  H-inch  diameters.  Oft  a  single  axle  lathe,  the  carriages 
both  feed  in  one  direction  and  because  of  this,  car  axles  have 
to  be  reversed  when  being  turned.  Axle  lathes  built  by  the 
Xiles  Tool  Works  of  the  Niles-Beraent-Pond  Co.  are  used 
exclusively  in  the  shops  where  the  notes  were  compiled,  and 
are  considered  to  fulfill  the  demands  of  the  varied  conditions 
successfully. 

Methods  in  Shop  No.  1. 

The  axles  are  picked  up,  from  the  horse  at  the  left  in  Fig.  1 
hy  means  of  the  grab  shown  on  the  floor  in  the  center  of  the 
space  near  the  track,  and  swung  around  onto  the  lathe  cen- 
ters, white  lead  being  used  as  a  lubricant  for  the  centers. 


is  run  as  far  towards  the  tailstock  as  possible,  preparatory  to 
turning  the  axle  end-for-end  in  the  machine.  Cut  No.  4  is 
finished  by  this  time,  and  the  axle  is  then  reversed. 

Cut  No.  o,  Fig.  G,  is  then  started  and  then  .No.  6.  Cut  No.  .") 
is  completed  by  the  time  No.  G  is  started,  so  No.  7  and  No.  8 
follow,  duplicating  No.  2  and  No.  3  on  the  other  end.  The 
operator  now  has  two  long  cuts  going  at  the  same  time  and 
gets  a  breathing  spell.  When  cut  No.  6  is  finished,  cut  No.  9 
is  started;  then  cut  No.  10  follows  No.  8,  the  operator  staying 


Xachl»cri/.y,Y 
Flff.  4.    Cuts  taken  with  First  Position  of  Ajde. 

with  No.  10  until  the  correct  length  of  the  leather  seat  (some 
times  called  "leather  bearing"  or  "dust-guard  bearing")  is 
obtained,  allowing  the  tool  on  cut  No.  9  to  over-run  and  "cut 
wind."  After  throwing  out  the  feed  on  cut  No.  9,  the  right- 
hand  tool  is  set  to  the  collar  diameter  ready  for  the  next 
axle. 

Turning  Pennsylvania  Railroad  100,000-pound  Car  Axles. 

The  routine  for  turning  the  axles  shown  in  Fig.  2  Is  simpler 
than  for  the  M.  C.  B.  type,  as  the  lathes  are  designed  with  this 
particular  work  in  view.  Cuts  Nos.  1,  2  and  3  are  started  in 
succession,  and  when  cut  No.  3  is  well  under  way,  cut  No.  4 
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Fig.  2.    Pennsylvania  Railroad  Co.'s  lOO.OOO-pound  Car  Aitle,  Journal  5  1-2  x  lO  inches. 
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Tools. — The  tools  used  were  of  high-duty  steel,  of  course, 
1  X  2-inch  stock,  ground  as  per  Fig.  3,  the  radius  a  being  the 
same  as  the  large  fillet  of  the  journal  hearing  next  the 
"leather  bearing"  (Fig.  5),  and  the  radius  6  being  the  same 
as  the  small  fillet  next  the  collar. 

The  feed  used  was  generally  1/16  inch  per  revolution  and 
the  average  speed  of  cutting  was  45  feet  per  minute;  the  tools 
stood  up  to  this  duty  for  five  and  six  axles. 

The  consecutive  tool  move- 
ments are  designated  as 
"cut  No.  1,"  etc.  (See  Figs. 
4  and  5.)  The  tool  setting 
for  cut  No.  1  was  obtained 
from  the  machined  collar 
diameter  of  the  previous 
axle  before  removing  the 
same  from  the  lathe.  The 
operator  stands  by  the  tool 
for  the  twelve  or  more  revo- 
lutions necessary  for  this 
cut,  and  then  feeds  the  tool 
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Fig.  3.    Lathe  Tool  used  In 
No.  1  Shop. 


in  with  the  cross-slide  (calipering  for  the  journal  diameter) 
on  cut  No.  2,  then  throws  in  the  power  feed  for  cut  No.  3. 
His  next  move  is  to  start  cut  No.  4  with  the  left-hand  tool 
(an  over-run  on  this  cut  can  do  no  harm)  and  he  has  ample 
time  to  return  to  the  right-hand  end,  throw  out  the  power 
feed,  and  feed  by  hand  to  finish  the  journal  length  to  gage. 
The  tool  is  then  set  to  turn  the  collar,  after  which  the  carriage 


is  started,  using  the  forming  slide  (similar  to  the  familiar 
taper  attachment  slide  on  engine  lathes).  Cuts  Nos.  5  and  6 
are  taken  consecutively  and  the  axle  is  reversed  when  these 
cuts  are  completed. 

Production  in  Shop  No.  1. 

The  output  from  axle  lathes  in  most  shops  is  governed  by 
the  maximum  average  daily  wage  that  the  workmen  believe 
will  be  permitted  without  bringing  about  reductions  in  the 
piece-work  prices.  This  proposition  holds  true  in  this  in- 
stance, as  may  be  seen  in  the  following  figures;  the  number 
of  axles  per  day  times  the  piece  price  approximates  |2.50  per 
day  (the  prevailing  rate  in  shops  in  the  immediate  vicinity). 
The  time  taken  to  rough  finish  a  60,000-pound  car  axle,  to 
within  %  inch  of  the  finished  size,  was  20  to  22  minutes. 

Kind  and  Size.  Number  per  Dav.  Price  Paid. 

P.    R.    R.    100,000-lb..    turned 

all  over  9  to  10  2',  cents. 

M.  C.  B.  100.000-lb 18  to  20  14  cents. 

M.  C.  B.     80,000-lb 22  to  24 

M.  C.  B.     60,000-lb 25  to  2S  10  cents. 

Driver  Axles. 

14-inch   5  50  cents. 

11-12-inch     6  to     7  40  cents. 

7-8-inch    9  to  10  25  cents. 

NoTF. — The  M.  C..-B.  100. 000-pound  axles  were  of  very  hard 
and  tough  steel,  and  would  sometimes  require  two  cuts 
although  they  were  forged  closer  than  the  smaller  axles. 


February,  1909. 


MACHINERY. 


415 


Tarnlng  60,000-  and  80,000-pound  Car  Axles  at  Shop  No.  2. 
Axles  at  the  car  shop  No.  2  were  turned  on  a  smaller  Nlles 
lathe  designed  for  street-oar  axles,  but  still  the  output  and 
quality  compared  favorably  with  the  work  done  on  the  heavy 
machines  at  the  railroad  shop  No.  S.  The  methods  in  voRue 
at  shop  No.  2  were  very  interesting,  particularly  because  the 
operator  handled  his  work  unassisted,  while  the  workmen  In 
shop  No.  3  would  often  get  help  from  the  laborers  when  put- 
ting the  axles  Into  the  lathe.  At  shop  No.  2  the  axles  were 
brought  Into  the  shop  on  high  two-wheeled  trucks,  carrying 
two  or  three  axles  at  a  time,  and  rolled  onto  horses  set  at  the 
heisht  of  the  lathe  centers.  The  arrangement  of  the  ma- 
rliines  and  trestles  is  shown  In  the  plan  Fig.  6.  Axles  were 
picked  up  and  swung  into  the  lathe  by  means  of  the  lever 
hoist  (Fig.  7)  arranged  to  traverse  on  the  arm  of  a  jib-crane 
of  about  10-foot  radius.  It  will  be  noticed  that  the  work  Is  put 
in  the  machine  from  the  front  side  contrary  to  the  usual  prac- 
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Fiff.  6.    Cuts  taken  x?lth  Axle  Reversed  in  Lathe. 

tice  where  the  crane  is  attached  to  the  back  of  the  lathe. 
When  the  axle  was  through  the  center  head  it  was  let  down, 
or  rather  dropped  unceremoniously  onto  the  tool  carriages. 

The  left-hand  end  was  raised  to  its  center  by  means  of  a 
small  lever,  and  the  right-hand  end  to  its  center  with  the 
hoist. 

Tools. — The  tools  used  were  similar  to  those  in  use  in  the 
railroad  shop  (see  Fig.  11).  The  cutting  angles  were  27 
degrees  for  roughing  and  20  degrees  for  finishing.  While 
the  axles  were  on  the  horses,  they  were  gaged  for  total  length 
as  sometimes  the  over-length  would  amount  to  i/4  inch.  This 
extra  length  was  left  on  the  collars,  making  the  distance  from 
shoulder  to  shoulder  the  same  on  all  axles.  This  distance 
being  uniform,  the  wheels  were  easily  and  quickly  pressed 
on  to  the  proper  point  in  relation  to  the  journals,  these  shoul- 
ders serving  as  reference  points  for  gaging  the  wheel-pressing. 

Feeds. — Feeds  of  1/16  inch  or  1/12  inch  were  used  for  rough- 
ing and  1/S  inch  for  finishing.  Following  is  the  order  and 
character  of  the  cuts: 

Cut  Xo.  1,  Fir/.  8. — The  collar  is  roughed  with  right-hand 
tool.     This  tool  feeds  about  2  inches  before  the  operator  can 
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Fig.  6.    Arranerement  of  Machines,  Shop  No.  2. 

return  from  starting  the  left-hand  tool  on  the  duplicate  cut 
on  the  other  collar.  Note. — All  right-hand  cuts  are  duplicated 
on  the  left-hand  end. 

Cut  Xo.  2,  Fig.  8. — The  tool  is  forced  into  the  axle  cutting 
down  inside  of  collar,  making  allowance  for  over-length,  deep 
enough  to  get  under  the  scale  where  there  is  the  least  stock; 
then  the  power  feed  is  thrown  in. 

Cut  Xo.  3,  Fig.  S. — The  right-hand  tool  is  fed  by  power  un- 
til the  journal  length  is  obtained,  using  gage  as  shown. 

Cvt  Xo.  4,  Fig.  8. — The  right-hand  tool  makes  second  cut 
on  journal.  The  tool  is  fed  in  to  within  1/32  inch  of  finished 
diameter  and  power  teed  thrown  in. 


Cut  No.  5,  Fig.  8.— Houghing  cut  on  leather  seal,  to  gage. 

Cut  No.  6,  Fig.  8.— Only  cut  on  wheel  lit.  fine  feed,  to  gage. 

Cut  Xo.  7,  Fig.  8. — Outer  edge  of  collar  Ib  chamfered. 

Cut  Xo.  8,  Fig.  8. — Operator  puts  in  fJuishlng  tool  and  fin- 
ishes cut  on  collar. 

Cut  Xo.  9,  Fig.  8. — Cutting  down  inside  of  collar,  nnlshes 
the  fillet. 

Cut  Xo.  10.  Fig.  8.— Finishing  cut  on  journal,  using  the 
other  edge  of  the  gage  for  the  flllets. 

Cut  Xo.  11,  /■'Iff.  8.— Operator  slightly  tapers  the  wheel  fit 
for  about  Vj  Inch  to  facilitate  entrance  Into  the  hub  of  the 
wheel  when  pressing  on. 

Burnishing,  Fig.  9.— The  finishing  tool  is  taken  out  and  the 
burnishing  roller  Is  put  In.  This  roller  Is  of  hardened  steel, 
smoothly  polished,  and  Is  forced  against  the  axle  sufficiently 
to  roll  down  the  high  tool  marks,  leaving  a  smooth  glazed 
surface.    The  feed  is  about  %  Inch  per  revolution. 

The  rolling  tools  are  then  taken  out  and  the  left-hand  rough- 
ing tool  is  set  from  the  collar,  ready  for  the  next  axle. 

Limits. — The  axles  are  turned  to  within  1/32  inch  of  the 
diameter  on  the  journal  and  to  within  0.01  inch  of  the  diam- 
eter on  the  wheel  fit.  These  limits  may  not  seem  very  rigid 
for  a  turning  operation,  but  the  workmen  consider  them  so. 
That  they  are  close  enough  is  self-evident  from  the  number 
of  wheels  and  axles  in  use  and  the  uniformity  in  the  reading 
of  the  pressure  gage  when  the  wheels  are  being  pressed  on. 

Production. — The  above  routine  of  operations  enables  a 
60,000-pound  car  axle  to  be  put  into  the  lathe,  roughed,  fin- 
ished and  burnished,  and  taken  out  in  45  minutes.    This  time 
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Fig.  7.    Lever  Hoist  for  Axle  Lathe. 

was  made  on  very  tough,  hard  Carnegie  steel.     The  time  on 
80,000-pound  axles  was  60  minutes. 

Notes  from  the  Railroad  Wheel  Shop  No.  3. 

The  first  impression  was  that  of  the  cramped  quarters  and 
the  poor  arrangement  of  the  lathes,  car-wheel  borers  and  the 
wheel-press  relative  to  one  another.  Then  the  power  was  at 
all  times  deficient  and  sometimes  almost  nil,  as  the  line-shafts 
were  driven  by  a  vertical  slide-valve  engine  whose  source  of 
steam  supply  was  at  a  remote  point  and  inadequate.  This 
condition  of  the  power  affected  the  time  per  axle  greatly,  as 
the  operators  could  seldom  carry  the  amount  of  feed  they 
wanted,  because  the  amount  of  stock  on  the  journals  varied 
from  i/i  incli  to  "i  inch.  The  axles  are  centered  from  the 
wheel-fit. 

The  foreman  of  the  wheel  shop  was  a  broad  and  considerate 
man  and  well  liked  by  the  workmen.  This  feeling  of  good 
will  had  a  great  deal  to  do  with  keeping  the  average  output 
up  to  a  mark  well  above  the  average  in  the  majority  of  wheel 
shops  of  other  roads. 

The  routine  of  operations  will  be  taken  up  briefly,  as  it  fol- 
lowed that  of  shop  No.  2  excepting  the  order  in  which  some 
of  the  cuts  were  taken  and  the  type  of  gage  used. 

Tools.— The  roughing  and  finishing  tools  were  similar  to 
those  used  in  shop  No.  2  as  shown  in  Fig.  11.  Fig.  10  shows 
the  gage  used,  no  attention  being  paid  to  the  variation  in  the 
length  of  tjhe  axles. 

Speeds. — The  speeds  of  cutting  averaged  45  feet  on  the 
wheel-fit  and  35  feet  on  the  journal  bearing;  the  belt  remain- 
ing on  one  step  of  the  cone  for  all  cuts.  The  Xiles  lathe  since 
has  been  changed  so  that  a  speed  correct  for  the  various  diam- 
eters can  be  obtained  without  loss  of  time.  The  power  re- 
quired for  axle  turning  justifies  a  large  motor  to  each  tool. 
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and  the  ease  of  making  speed  changes  would  naturally  bring 
about  an  increased  output  were  the  wages  o£  the  workmen 
Increased  by  a  fair  premium  plan. 

Feeds. — A  feed  of  1/12  inch  was  generally  used  for  rough- 
ing, and  %  Inch  for  finishing.  A  coarser  feed  would  have 
been  used  for  finishing  but  for  the  difflculty  of  grinding  a 
Butllclent  length  of  straight  edge  on  the  tool.  This  objection 
would  not  have  held  if  the  tools  had  been  ground  to  shape  in 
the  tool-room. 

Routine. — In  the  following  description,  the  right-hand  cuts 
only  will  be  mentioned.  The  left-hand  cuts  follow  each  right- 
hand  cut  in  turn.  The  first  roughing  cut  is  taken  on  the  col- 
lar and  as  the  leather  seat  is  the  same  diameter,  the  operator 
then  moves  the  tool  over  and  starts  this  cut,  avoiding  the 
calipering  necessary  in  the  routine  of  shop  No.  2.  The  third 
cut  roughs  the  wheel-fit. 

The  fourth  cut  finishes  the  wheel-fit.  the  tool  not  being 
changed  but  simply  knocked  around  to  present  a  scraping  edge 
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Fig.  8.    Order  of  Axle  Cuts  in  Shop  No.  2. 

to  the  work,  and  the  feed  changed  to  %  inch.  The  journal  is 
then  roughed  with  a  1/12-inch  feed.  For  the  sixth  or  finish- 
ing cut  on  the  journal  the  operator  changes  to  the  finishing 
tool  and  1/8-inch  feed.  This  cut  removes  about  1/64  inch  on 
a  side.  The  seventh  and  eighth  cuts  finish  the  collar  and 
the  leather  seat.  The  collar  edges  are  then  chamfered.  The 
rolling  operation  would  naturally  follow  without  removing 
the  axle  from  the  machine,  but  at  the  time  of  the  writer's 
visit  the  journals  were  burnished  in  another  lathe  involving 
a  second  handling  and  taking  about  ten  minutes  time  of 
another  man's  time,  besides  the  time  of  handling.  Since  then, 
however,  the  burnishing  has  been  done  in  the  same  lathe 
and  less  than  five  minutes  is  added  to  the  time  of  roughing 
and  finishing.  The  burnishing  roller,  shown  in  Fig.  9,  is  about 
4  inches  diameter  and  of  1^^  inch  face.    This  roller  must  be 


three-fourths  finished  and  counted  as  finished,  when  they  were 
thrown  out  as  defective;  also  the  effective  speed  was  greater 
on  iron  axles.  The  belt  was  on  the  same  step  of  the  cone 
for  iron  axles  as  for  steel,  but  the  resistance  to  cutting  wa& 
less  and  the  speed  of  the  line  shaft  would  not  drop  so  much 
when  all  the  lathes  had  heavy  cuts  going  at  the  same  time. 
The  foreman  of  the  shop  gave  the  output  that  could  be  ob- 
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Flsr,  10.    Gage  used  In  Shop  No.  3. 

tained  by  crowding,  if  the  workmen  felt  sure  that  the  piece- 
price  would  not  be  cut,  as  follows: 

Uailv  Maximum 

Axle.  Average.  per  Day.  Piece-price. 
60,000-lb.— 

Iron    20  24                  20  cents. 

Steel     16  20                  25  cents. 

80,000-lb.— 

Iron    16  20                  25  cents. 

Steel     14  18                  35  cents. 

These  figures  were  for  the  roughing  and  finishing  opera- 
tions. The  figures  on  record  from  one  lathe  for  a  month's 
run  on  80,000-pound  axles,  more  than  half  of  which  were  of 
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Fig.  9.    Burnishing  Tool. 

very  hard,  yet  not  allowed  to  go  out  of  round  in  hardening, 
and  must  be  polished  like  a  mirror,  if  true,  round  journals 
would  be  obtained. 

Production  in  Shop  No.  3. 
To  get  a  line  on  the  production  of  the  lathes  was  somewhat 
difficult,  as  steel,  and  wrought  iron  axles  were  turned  in  the 
same  lots.  Some  iron  axles  were  much  more  difficult  to  turn 
than  those  of  steel  on  account  of  seams,  though  the  output  of 
Iron  axles  was  somewhat  greater.     Often  iron  axles  would  be 
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Fig.  11.    Tool  Shapes  A  and  B. 

steel,  were  for  24  ten-hour  days — a  total  of  315,  or  a  daily 
average  of  13.  The  maximum  per  day  for  steel,  was  14  and 
for  iron,  18.  On  one  day  (writer's  observation)  on  60,000- 
pound  axles,  the  first  lathe  turned  17;  the  second,  18,  and  the 
third,  19,  in  a  ten-hour  run. 

The  time  per  axle  in  shops  No.  2  and  No.  3  is  shown  com- 
paratively by  the  following: 

Shnp  No.  2.  Shop  No.  .S. 

Steel,  GO,000-lb 45  minutes.         32  minutes. 

Steel,  80,000-lb 60  minutes.        48  minutes. 

The  difference  was  in  a  measure  due  to  the  less  rigid  inspec- 
tion in  the  railroad  shop  No.  3  and  to  a  higher  wage  rate 
per  day. 
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Becommended  Routine. 

From  the  study  of  the  methods  of  the  three  shops  the  fol- 
lowing routine  was  evolved,  which  has  been  proven  out  a 
number  of  times,  to  the  writer's  knowledge,  by  a  demonstrator. 
The  favoring  conditions  as  presented  at  the  beginning  of  this 
paper,  should  rule  if  the  time  is  to  be  approached.  This  routine 
is  for  a  double  axle  lathe  and  the  right-hand  cuts  described 
ehould  be  duplicated  at  once  with  the  left-hand  tool  unless 
otherwise  noted. 

Fig.  14  shows  a  standard  M.  C.  B.  axle  with  a  5  x  9-lnch 
journal  with  the  finished  sizes  and  maximum  amount  of  stock 
allowed  on  the  different  diameters. 

Tools. — The  tools  must  be  of  high  duty  steel  and  forged 
and  treated  to  get  a  maximum  of  endurance.    The  shapes  and 
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angles  shown  in  Fig.  11  are  recommended  as  being  durable 
and  economical  in  the  power  consumption. 

Speeds. — With  the  above  tools  and  sufficient  power,  a  cut- 
ting speed  of  45  to  60  feet  per  minute  can  be  maintained  and 
the  tools  will  not  require  grinding  oftener  than  every  fifth 
or  sixth  axle. 

Feeds. — When  there  is  less  than  %-inch  stocic  on  a 
%-inch  feed  can  be  carried  easily;  when  more  than  % 
of  stock  on  a  side,  use  1/12-inch  teed. 

Gages. — An  over-all  length  gage  should  be  provided, 
can  be  of  1.4-inch  square  steel  rod,  one  end  formed  with  a 
hook  and  the  other  end  marl^ed  with  lines  showing  the  stan- 
dard length  and  the  surplus  lengths  by  %  inch  up  to  ^^  inch. 

A  gage  to  be  used  on  the  lathe  is  shown  in  Fig.  12.  This 
gage  combines  the  features  of  the  gages  used  in  shops  No.  2 
and  No.  3. 

The  axles  should  be  brought  into  the  shop  and  placed  on 
horses  at  a  height  3  or  4  inches  lower  than  the  lathe  centers. 


side, 
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The  center  holes  should  be  lubricated  with  white  lead  or 
heavy  grease.  Axles  should  be  gaged  for  length  noting  the 
over-length.  The  form  of  scissors  grab  used  in  shop  No.  1  is 
recommended,  as  the  axle  cannot  slip  but  nevertheless  it  can 
be  released  instantly.  The  driver-dog  should  be  hanging  on 
the  nose  of  the  right-hand  tailstock  ready  to  slip  on  the  axle 
when  in  place.  The  axles  should  be  gripped  at  about  the  same 
place  every  time  so  that  they  can  be  placed  on  centers  easily. 
The  hoist  can  then  be  swung  back  out  of  the  way  and  be 
ready  to  take  the  axle  out  of  the  machine  without  searching 
for  the  point  at  which  the  axle  balances. 

Cuts. — As  this  routine  contemplates  entering  the  axles  from 
the  rear,  the  setting  for  the  roughing  tool  for  the  first  cut 
on  the  collar  can  be  obtained  by  placing  a  piece  of  cardboard 
between  the  tool  and  the  finished  collar  before  removing  an 
axle  from  the  lathe.    For  references,  see  Figs.  13  and  14. 


Cut  No.  1.— Right  hand  collar;  tool  A,  KIg.  11;  throw  In 
feed  right-hand  and  I'efl  hand;  throw  out  feed  right-hand. 

Cut  No.  2. — Tool  A  on  Rather  seat,  right-hand;  run  the  tool 
over  by  hand  and  start  the  feed;  throw  out  feed  on  left-hand 
cut  No.  1.  Start  feed  on  second  cut  left-hand;  use  gage  as 
shown  on  right-hand  cut  No.  2,  Fig.  13,  and  throw  out  feed; 
same  with  left-hand  tool. 

Cut  No.  3.  Set  tool  A  on  the  Journal  bearing;  feed  tool 
In  to  within  1/16  Inch  of  flnish  size,  gage  as  shown;  throw  in 
power  feed;  same  with  left-hand  tool;  gage  Journal  length 
and  throw  out  feed  right-hand;  same  with  left-hand. 

Cut  No.  4.  Set  tool  A  on  the  wheel-flt;  start  cut  and  cali- 
per; same  for  left-hand;  gage,  and  throw  out  feed;  same  for 
left-hand.  If  two  cuts  are  necessary  use  %-lnch  feed  for  both 
cuts. 

Cut  No.  5.  Set  flnishing  tool  B  on  the  collar;  chamfer 
outer  edge  and  throw  in  feed  (14  Inch);  same  for  left-hand; 
throw  out  feed  right-hand. 

Cut  No.  6.  Set  tool  B  on  the  leather  seat;  change  to  % 
inch  feed;  run  carriage  over  and  start  feed;  throw  out  left- 
hand  tool  on  cut  No.  5;  gage  and  throw  out  feed  right-hand; 
start  left-hand  tool  on  cut  No.  6;  gage  and  throw  out  feed  left- 
hand. 

Cut  No.  7.  Set  tool  B  on  the  Journal;  change  feed  to  14 
Inch;  cut  down  inside  of  collar;  caliper  and  throw  in  feed; 
same  with  left-hand  tool;  gage  and  throw  out  feed  right-hand; 
same  left-hand;  flnish  Journal  length  feeding  by  hand;  same 
ieft-hand. 

Cut  No.  8.— Taper  the  entering  end  of  wheel-flt,  feeding  by 
hand;  same  left-hand. 

Burnishing. — Change  feed  to  %  inch;  put  in  roller  right- 
hand;  force  roller  against  Journal  bearing  until  desired  flnish 
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Pigr.  14.    Master  Car  Builders  Axle,  5x9  Inch  Journal,  showing 
amount  of  Stock  to  be  Removed. 

is  obtained;  throw  in  power  feed;  same  with  left-hand  roller; 
throw  out  feed  right-hand;  throw  out  feed  left-hand;  roll 
large  fillet  right-hand;  same  left-hand,  feeding  by  hand. 

Change  to  roughing  tools;  set  to  the  collar  diameter  with 
cardboard  between  tool  and  collar;  hang  the  driving  dog  on 
the  tailstock  nose;  put  sling  on  axle;  draw  back  the  right- 
hand  center;  hoist  axle  clear;  run  the  hoist  back  on  crane 
arm;  swing  crane  back;  lower  axle. 

By  the  above  routine  an  axle  can  be  finished  with  some  lost 
time  in  from  2a  to  30  minutes,  and  a  maximum  for  a  day  of 
ten  hours  would  be  from  18  to  20  axles. 

It  has  been  stated  to  the  writer,  by  a  reliable  observer,  that 
an  operator  on  a  Niles  motor-driven  double  axle  lathe  in  the 
Angus  shops  of  the  Canadian  Pacific  R.R.,  when  "real  mad" 
and  on  his  mettle,  had  roughed,  finished  and  burnished  a 
100,000-pound  car  axle  of  steel,  in  25  minutes,  counting  from 
the  time  of  picking  up  the  axle  to  putting  it  back  on  the 
horse.  This  was  much  quicker  than  the  least  conservative 
estimate  by  the  method  described,  and  has  been  taken  as  evi- 
dence that  the  writer's  estimate  is  within  reason,  given  that 
the  operator  is  sufficiently  remunerated  for  the  effort,  agility 

and  interest  required. 

*     *     • 

In  a  recent  issue  of  Engineering  it  is  stated  that  an  engine 
built  in  1808,  or  over  a  hundred  years  ago,  for  a  British  firm, 
by  Messrs.  G.  Rennie  &  Co.,  of  Greenwich,  England,  has  Just 
failed  by  the  breaking  of  the  crank-shaft.  The  company 
which  built  the  engine  has  been  called  upon  to  make  repairs, 
and  after  an  examination  of  the  rest  of  the  engine,  it  was 
found  to  be  in  excellent  condition,  so  that  it  has  been  con- 
cluded to  set  it  to  work  again  as  soon  as  the  repairs  have 
been  completed. 
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DESIGN  AND  CONSTRUCTION  OF  ELECTRIC 
OVERHEAD  CRANES-2. 

FRAMING  AND  GENERAL  DESIGN  OF  CRABS. 
R.  B.  BROWN. 

The  great  difference  in  appearance  of  electric  crabs  lies 
chiefly  in  the  (lesign  of  the  framinK.  Some  very  different 
opinions  seem  to  exist  on   the  primary   question   of  material. 


the  consequent  saving  of  material  in  the  girders.  Perhaps,  in 
the  case  of  small  crabs,  say  up  to  live  tons,  cast-iron  sides  may 
be  cheapest,  if  large  quantities  are  being  made,  but  for  larger 
sizes  the  steel  frames  are  certainly  more  advantageous  to 
manufacturer  and  purchaser  alike. 

Frames  made  up  of  double  steel  plates,  or  steel  plates 
framed  with  angles,  are  much  used,  but  although  they  make 
a  substantial  crab,  nothing  special  can  be  said  in  their  favor. 


Fig.  4.    Crab  for  20-ton  Three-motor  Electric  Overhead  Crane  with  Steel  Frome. 


Fig.  5.  Crab,  Similar  to  the  one  shown  in 
Fig.  4,  slightly  altered  to  accommodate  Aux- 
iliary Barrel  for  Light  Loads. 


for  while  certain  makers  have  standard  crabs  with  steel 
frames  for  all  sizes,  others  manufacture  crabs  with  cast-iron 
frames  up  to  a  considerable  weight.  Both  types  are  un- 
doubtedly substantial  enough,  but  there  is  a  limit  to  their 
adoption.  One  of  the  principal  objects  in  designing  an  elec- 
tric crab  should  be  to  make  the  various  component  parts  as 
accessible  as  possible  for  renewal  and  repair,  and  in  this 
direction  the  steel  frames,  undoubtedly,  have  the  advantage. 
Another  point  in  favor  of  steel  frames  is  their  lightness,  and 


and  they  present  the  same  disadvantage  as  cast-iron  sides,  in 
having  several  closed  bearings. 

Fig.  4  shows  the  crab  for  a  20-ton,  three-motor  crane  with 
a  steel  frame  of  modern  design  and  similar  to  which  large 
quantities  have  been  made  with  satisfactory  results.  Fig.  5 
illustrates  the  same  crab,  slightly  altered  to  receive  an  auxil-' 
lary  barrel  for  light  loads,  as  sometimes  found  advantageous. 
The  crab  for  a  four-motor  crane  is  usually  of  similar  construc- 
tion to  the  one  just  referred  to,  the  auxiliary  barrel  being  ar- 
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ranged  to  suit  the  fraiuiug  of  the  crab.  Ab  will  be  seen  from 
Figs.  4  aiui  5,  all  the  bearings  in  crabs  of  this  type  are  ad- 
justable, except  those  for  the  barrels  and  perhaps  the  running 
wheels,  wlilili  are  bushed;  since  these  latter  have  slow  run- 
ning shalts,  and  ani)>le  bearing  surface  can  be  provided,  there 
is  no  necessity  for  adjustable  bearings.  In  the  designs  shown, 
it  will  be  seen  that  the  main  barrel  shaft  is  so  situated  that 
by  jacking  up  the  crab  It  can  be  drawn  out  clear  of  the  rails, 
and  the  barrel  and  wheel  lowered  direct  to  the  ground  for  re- 
bushing  or  other  attention. 


tracliun  at  90  pounds  per  ton,  we  have  the  torsional  moment 
90  X  6.5  X  7.C 


il,  =- 


=  1.95  incb-ton. 


inches, 


Owing  to  the  variety  of  de- 
signs of  crab  frames  in  gen- 
eral use,  it  is  practically  im- 
possible to  give  any  definite 
calculations  or  details  which 
would  be  of  general  value.  In 
the  case  of  small  crabs,  the 
smallest  convenient  sections 
which  can  be  used  are  gener- 
ally strong  enough  to  resist 
all  the  strains  with  a  large 
margin  of  safety,  but  with  the 
larger  sizes,  the  strength  of 
the  sections  should  be  calcu- 
lated  and   the   stress   limited 


TABLE  III.  DIMENSIONS  OF  RUNUERS,  AXLES  AND  BEARINGS. 


2,240 
Tlie  maxinumi  effective  overhang  may  be  taken  at 
and   consequently  the  bending  moment 

iVb  :^  ().5  X  5  =  32.5  inch-tons. 
The  equivalent  bending  moment  M.  may  be  found  by  the  fol- 
lowing common  formulas: 

=  16.25  4-     '/4V32.5'    +    1.95'    = 
16.25-1-16.3  =  32.55  inch-tons. 


Assuming  a  stress  on  the  ma- 
terial of  5  tons  per  square 
Inch,  the  section  modulus   is 

32.55 

=  6.51,  to  which  a  dlam- 

5 
eter  of  4  inches  corresponds. 

The  working  strain  in  the 
axles  may  be  increased  to  5.5 
tons  per  square  inch  In  the 
case  of  crabs  of  25  tons  and 
upwards,  but  it  is  advisable 
not  to  exceed  this  amount,  be- 
cause even  a  slight  deflection 
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to  4%  or  5  tons  per  square  inch,  in  order  to  avoid  possible 
deflection  and  subsequent  binding  of  shafts  and  attendant  dis- 
advantages. 

Running  Wheels  and  Axles. 
The  first  question  to  be  considered  concerning  the  crab  run- 
ning wheels  is  the  material,  and  since  they  are  subject  to  con- 
siderable wear,  their  durability  ought  to  be  considered.  For 
the  best  class  of  work,  cast-iron  runners  should  not  be  used 
for  cranes  above  10  tons;  otherwise  the  tread  may  wear 
quickly,  due  to  the  pressure.  For  crabs  below  this  size,  how- 
ever, cast-iron  has  been  found  quite  suitable.  Crab  running 
wheels  should  always  be  made  as  large  in  diameter  as  prac- 
ticable, and  similarly  the  axles  as  small  as  possible,  in  order 


will  cause  the  shaft  to  bind,  in  the  bearings  and  consequently 
absorb  more  power. 

After  determining  the  diameter  of  the  axles,  suflBcient  length 
of  journal  should  be  allowed  so  that  the  pressure  on  the  bear- 
ings is  not  more  than  900  pounds  per  square  inch  of  projected 
area.  The  bearings  are  usually  of  cast  iron,  with  a  brass  lin- 
ing on  the  pressure  side  and  fitted  with  a  light  cast-iron  cap 
beneath.  It  is  of  the  greatest  importance  that  these  journals 
should  be  fitted  with  proper  lubricators,  since  this  provision 
will  lead  directly  to  a  reduced  current  consumption.  For  crabs 
of  40  tons  and  upwards  a  self-lubricating  bearing,  as  shown  in 
Fig.  6,  although  more  expensive,  has  been  found  advantageous. 
This  bearing  is  designed  on   the  same  lines  as  those  which 


TABLE  IV.    DIMENSIONS  OP  LIFTINQ  BARRELS. 
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to  reduce  the  tractive  resistance  and  consequent  current  con- 
sumption. Table  III  gives  the  principal  dimensions  of  run- 
ners as  usually  made,  and  also  the  sizes  of  axles  and  bearings, 
which  have  been  calculated  as  follows: 

The  axles  are  subject  to  combined  bending  and  twisting, 
the  former  being  due  to  the  overhanging  distance,  which  is 
generally  taken  from  the  center  of  the  wheel  to  the  center  of 
the  bearing,  to  ensure  stiffness,  and  the  latter  from  the  resist- 
ance to  traction  at  the  tread  of  the  wheel.  For  example,  it 
will  be  seen  from  Table  III  that  the  runner  for  a  20-ton 
traveler  is  15  inches  in  diameter;  the  wheel  pressure  will  be 
about  &l<2  tons.     Taking  the  maximum  possible  resistance  to 


are  sometimes  fitted  to  the  main  traveling  wheels.     Roller 
bearings  are  also  occasionally  used   for   these  axles. 

With  crabs  of  60  tons  and  upwards  it  is  generally  found 
more  economical  and  convenient  to  employ  short  axles  sup- 
ported by  a  bearing  on  either  side.  By  this  means  much 
smaller  journals  can  be  used,  and.  at  the  same  time  the  gear- 
ing can  be  more  compactly  arranged  since  there  are  no  cross 
axles  to  clear.  One  wheel  on  each  side  has  to  be  geared  with 
this  arrangement. 

Barrels,  Ropes,  and  Chains. 

Lifting  barrels  are  invariably  made  of  cast  iron,  cast  blank 
for  rope,  and  the  grooves  turned  out  to  suit.     For  chain  falls 
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the  grooves  are  generally  cast  In.  Practically  all  modern  trav- 
elers are  now  fitted  with  wire  rope  falls,  the  alternatives  being 
ordinary  chain  and  pitch  link  of  Gall6  chain,  the  latter  being 
used  mostly  on  the  European  continent,  or  for  special  cranes. 
Table  IV  gives  particulars  of  steel  ropes  suitable  for  lifting 
purposes  and  drums  or  barrels  for  same.  The  factor  of  safety 
usually  adopted  for  lifting  rope  is  eight,  which  allows  a  good 

TABLE  V.    DIUEN8ZON8  OP  CRANB  CHAINS. 
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margin  of  strength  even  after  a  few  strands  have  broken.  The 
life  and  value  of  the  rope  depends  to  a  great  extent  on  the 
size  of  the  barrel  and  pulleys  around  which  it  has  to  pass. 
Some  rope  makers  recommend  a  barrel  diameter  of  six  and 
a  half  times  the  circumference  of  the  rope.  This  is  quite  suit- 
able and  convenient  for  cranes  using  ropes  under  3Vi   inches 
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Fig.  e.    Self-lubricating  Bearing  for  Stiafts  in  Crabs  of  40  ton 
Capacity  and  larger. 

circumference,  but  above  this  size  it  has  been  found  satisfac- 
tory to  make  the  barrel  and  pulleys  from  five  and  a  half  to 
six  times  the  circumference. 

Another  point  of  importance  is  the  spacing  of  the  ropes  or 
centers  of  the  grooves.  For  all  sizes  up  to  4  Inches  circum- 
ference, it  is  necessary  to  allow  one-eighth  inch  between  the 
ropes,  but  above  that  size  three-sixteenths  inch  gap  should 


be  provided.  If  possible.  This  allowance  is  due  to  tlie  fart  that 
the  ropes  llatten  out  slightly  under  the  load,  and  it  there  is 
not  sufficient  side  clearance  they  gi'ind  against  each  other 
and  are  likely  to  break  some  of  the  strands. 

When  chain  is  used,  it  is  of  the  type  known  as  short  link 
crane  chain,  having  a  breaking  strain  of  about  23  tons  per 
square  Inch,  and  is  usually  stressed  from  four  and  a  half  to 
five  tons  per  square  inch  under  the  working  load.  Tabic  V 
gives  working  loads  and  dimensions  of  standard  crane  chains, 
and  shows  the  spacing  and  leading  dimensions  of  suitable 
chain  barrels.  The  length  of  the  lifting  barrel  is  a  quantity 
which    naturally    depends    on    the    height    of    lilt,    but    when 


.V<it7iiii«i/..V.  v. 
Fig.  7.    Two  Methods  in  use  for  Anchoring  the  Lifting  Ropea.- 

designing  a  standard  traveler,  it  is  advisable  to  allow  for  suf- 
ficient rope  to  give  a  vertical  lift  of  thirty  feet  with  two 
spare  coils  on  either  end,  this  being  the  maximum  height  re- 
quired under  ordinary  conditions. 

Chain  falls  should  be  avoided  for  longer  lifts  than  twenty 
feet,  otherwise  the  barrels  become  inconveniently  large.  The 
principal  reason  for  providing  the  spare  coils  referred  to  is 
to  reduce  the  strain  on  the  anchors,  which,  however,  should 
always  be  strong  enough  to  take  the  full  load.  Several  meth- 
ods of  anchoring  the  rope  are  in  use,  of  which  probably  the 
■  two  methods  shown  in  Fig.  7  are  the  best.  In  either  case,  a 
solid  cast  iron  eye  is  woven  into  the  end  of  the  rope,  and  a 
hole  drilled  in  the  eye  for  a  turned  pin  or  stud.  This  makes  a 
very  substantial  connection. 

It  has  become  universal  practice  to  so  arrange  the  lifting 
ropes  or  chains  that  the  load  will  be  lifted  centrally  and 
thereby  distribute  the  load  equally  over  each  girder.  This 
arrangement  is  necessary  for  all  cranes  above  five  or  seven 
tons,  from  which  size  up  to  fifty  tons  the  loads  should  be 
lifted  on  four  parts  of  rope,  two  parts  being  coiled  in  right- 
and  left-hand  grooves  on  the  barrel,  the  other  end  passing 
around  a  compensating  pulley,  as  will  be  seen  by  referring  to 
Fig.  4.  This  pulley  need  not  be  more  in  diameter  than  about 
twice  the  circumference  of  the  rope,  since  it  is  not  subjected 
to  any  motion.  For  cranes  up  to  and  including  three  tons 
the  load  should  be  lifted  on  a  single  fall,  while  for  loads  of 
five,  six,  and  seven  tons  it  is  more  convenient  to  employ  two 
parts,  one  coiling  on  the  barrel.  There  is  practically  no  ad- 
vantage in  providing  a  central  lift  for  these  light  cranes,  since 
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Fig.  8.    Barrel  for  a  40-ton  Overhead  Electric  Crane. 

it  is  generally  impracticable  to  make  the  girders  light  enough 
to  give  an  ordinary  working  strain  and  the  little  extra  weight 
that  will  be  thrown  on  one  girder  will  not  destroy  the  economy 
of  construction. 

The  barrels  used  for  ordinary  overhead  travelers  seldom 
exceed  30  inches  in  diameter,  and  up  to  this  size  the  method 
shown  in  Table  IV  of  fixing  the  barrel  to  the  wheel  has  been 
found  to  be  the  cheapest  and  is  almost  universally  adopted. 
The  thickness  of  metal  in  the  barrel  should  be  sufficient  to 
resist  the  maximum  bending  which  occurs  when  the  load  is 
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in  the  highest  position  and  tho  ropes  are  In  the  center.  If 
the  stress  from  bending  Is  not  greater  than  about  0.75  ton  per 
square  Inch  there  will  be  an  ample  margin  of  strength  left 
to  safely  provide  for  the  compression  from  the  ropes  them- 
selves. For  example  take  a  forty-ton  crano  barrel  as  shown 
in  Fig.  8.  The  maximum  span  over  which  bending  tal<es  place 
■Is  from  center  to  center  of  the  bearings,  and  the  maximum 
bending  moment  ilfi,  =  11  X  31  =  341  inch-tons. 

V         If  —  r*       >r(12«  — 10.75*) 

Section  modulus  of  annulus  =  —  X  = 

4  R  4  X  12 

=  483. 

341 

Stress^ =  0.7  ton  per  square  inch. 

483 
The  size  of  the  barrel  shaft  should  be  made  sufficient  to  take 
the  bending  from  the  center  of  the  support  to  the  center  of 
the  bearing  at  a  stress  of  about  5  tons  per  square  inch,  and  the 
length  of  the  bearing  should  be  such  that  the  pressure  on  same 
is  about  900  pounds  per  square  inch. 

*     «     * 

FLOATING  CHUCK  FOR  FACING  GEAR 
BLANKS. 

As  we  have  before  remarked,  there  is  much  more  to  the 
problem  of  obtaining  accurate  gears  than  is  involved  in  care- 
ful attention  to  the  cutting  operation  itself.  For  instance, 
having  the  finished  teeth  run  true  involves  more  than  sim- 
ply having  a  true  running  work  arbor,  especially  if  the  blanks 
are  mounted  on  the  arbor  in  gangs  and  are  cut  several  at  a 
time.  Under  such  conditions,  it  is  very  necessary  to  have 
the  blanks  accurately  faced  in  parallel  planes,  exactly  nor- 
mal to  the  axis  of  the  central  hole.  If  this  matter  is  dis- 
regarded, the  blanks  will  spring  the  gang  arbor  very  much  out 
of  true  when  tightened  on  it. 

Various  methods  are  followed  to  produce  parallel  faces. 
One  of  these,  used  in  the  shops  of  the  Cincinnati  Shaper  Co., 
employs  a  special  tool  slide  with  roughing  and  finishing  fac- 
ing tools,  arranged  to  operate  on  both  sides  of  the  blank, 
which  is  keyed  to  a  drive  arbor.  This  method  was  described 
in  connection  with  the  builders'  key-seating  attachment  in 
the  new  tools  department  of  the  September,  1908  issue  of 
Machinery.  Other  methods  that  the  writer  has  seen  tried, 
involve  the   grinding  of  the  sides  of  the   blanks,   which  are 
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Pig.  1.    A  Chuck  for  Facing  Gear  Blanlcs.  wliich  iiolds  them 
without  Side  Strain  or  Distortion. 

held  on  magnetic  chucks  in  special  face  grinding  machines. 
This  operation  is  not  done  for  the  sake  of  any  fineness  of 
finish  or  accuracy  in  the  thickness  of  the  finished  product, 
but  simply  for  the  purpose  of  obtaining  accurate  gear  cut- 
ting in  the  case  of  blanks  mounted  in  gangs. 

One  of  the  most  ingenious  and  satisfactory  solutions  of  this 
problem  that  has  come  to  our  notice  is  that  followed  in  the 
shop  of  the  Fellows  Gear  Shaper  Co.,  of  Springfield,  Vt., 
■where  it  is  used  particularly  for  finishing  blanks  such  as  those 
used  for  change  gears,  which  are  made  in  large  quantities. 
The  first  operation  on   these  blanks  consists  in  facing  one 


Bide  and  chucking  the  hole,  In  an  ordinary  turret  lathe.  The 
only  point  worth  mention  In  this  operation  relates  to  the 
necessity  for  taking  enough  cuts  across  the  face  and  through 
the  bore  to  Insure  that  these  two  surfaces  shall  be  flnlshi'd 
very  accurately  with  relation  to  each  other. 

After  this  opr-iatioii  has  been  completed,  the  blanks  are 
faced  on  the  unfinished  side  In  the  chuck  shown  in  the  accom- 
panying Illustrations.  This  Is  the  most  interesting  opera- 
tion, as  the  chuck  is  decidedly  novel  in  its  action.  As  may 
be  seen  in  Fig.  2,  where  It  Is  shown  dismantled,  the  device 
was  made  from  an  old  scroll  chuck  of  the  usual  construction. 


Fig.  2.    The  Chuclc  Dismantled,  ahowlBg  Clamp  Jaws  and 
Floating  ScroU. 

which  had  become  so  worn  that  its  accuracy  was  more  than 
questionable.  What  little  accuracy  it  had  left  was,  in  fact, 
eliminated,  by  machining  out  the  seat  for  the  scroll  to  a 
greater  width,  so  that  it  could  fioat  in  the  groove  with  %  inch 
or  so  of  movement.  Special  jaws  of  the  kind  shown  in  Fig. 
2  were  next  made,  fitting  the  scroll  and  the  slides  in  the 
body  of  the  chuck,  and  provided  with  pivoted  holding-down 
dogs  and  "spuds,"  similar  to  those  commonly  used  for  hold- 
ing thin  work  on  the  planer.  Over  the  face  of  the  chuck  was 
screwed  the  plate  shown,  which  was  provided  with  a  central 
hole  in  which  was  driven  a  stud  closely  fitting  the  bore  of 
the  gear  blank. 

The  use  of  this  chuck  will  now  be  clearly  understood.  In 
Fig.  1  the  blank  is  seen  placed  on  the  stud,  with  its  finished 
face  against  the  plate.  Each  time  the  chuck  is  placed  on  the 
machine,  this  plate  is  refaced,  and  a  new  plug  is  put  in  and 
turned  down  to  fit  the  bore  of  the  hole.  If  the  lathe  is  in  a 
reasonably  good  condition,  assurance  is  then  given  that  the 
locating  surfaces  for  the  work  will  run  with  the  utmost 
accuracy.  The  work  being  placed  on  the  stud  and  pressed 
with  its  finished  face  against  the  plate,  the  jaws  are  screwed 
down,  with  the  edges  of  the  dogs  pressing  against  the  peri- 
phery of  the  blank  in  such  a  way  as  to  hold  it  firmly  against 
the  plate.  It  will  be  seen  that  the  loose  fit  of  the  scroll  in  its 
seat  equalizes  the  pressure  on  the  three  sides  of  the  blank, 
so  that  it  is  simply  pressed  backward  into  position,  without 
the  possibility  of  being  forced  sidewise  and  out  of  true  in 
any  direction.  When  the  facing  is  completed  on  a  blank  thus 
held,  every  assurance  is  given  that  the  face  will  be  true  with 
the  bore,  parallel  with  the  finished  surface  on  the  opposite 
side  of  the  blank. 

The  final  turning  operation  is  done  on  a  gang  arbor. 
mounted  in  the  spindle  of  the  lathe.  The  utmost  accuracy 
in  turning  the  periphery  of  the  blank  is  not  necessary,  al- 
though, if  the  gang  arbor  is  true,  the  preceding  operations 
will  insure  good  work  in  this  final  turning.  Finishing  the 
work  in  gangs  like  this  reduces  the  cost  of  this  operation  to 
a  very  low  figure  even  though  it  requires  three  operations. 
It  might  perhaps  be  done  somewhat  more  cheaply  by  a  set  of 
screw  machine  tools  that  would  finish  the  blanks  in  one 
operation  (using  special  chuck  jaws,  back  facing  attachment, 
etc.),  but  the  greater  truth  obtained  by  this  method  makes 
the  operation  less  costly  in  the  long  run  if  quiet  running 
gears  are  desired. 
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RECENT  DEVELOPMENTS  IN  GEAR-CUTTING 
MACHINERY. 

RALPH  E.  FLANDERS.* 

The  past  year  has  been  one  of  great  activity  in  machine 
design,  as  is  plainly  shown  by  the  files  ot  contemporary  tech- 
nical journals.  In  no  line  has  this  activity  been  more  marlied 
than   in  that  of  gear-cutting  machinery  in  its  various  forms. 


all  the  adjustments,  and  the  usual  form  of  rim  rests,  out- 
hoard  supports,  etc.,  are  also  provided.  The  speed  and  feed 
changes,  as  well  as  the  indexing,  are  effected  by  chang?  gears. 
This  machine  is  built  by  Shubert  &  Salzer.  Chemnitz.  Ger- 
many. 

Two  new  machines  have  been  developed  in  Europe  for 
cutting  spur  gears  on  the  molding-generating  principle  by- 
the  shaping  operation.  A  tool,  which  is  given  the  shape  of 
a  raclc  tooth,  is  fed  in  the  direction  ot  the  travel  of  an  imagi- 
nary rack,   past  the  gear  blank,  which   is.  at  the  same  time. 


><C**'^ 


Fig.  1. 


A  German  Automatic  Spur  Gear  Cutter  ^hich  sho^s  tbe 
Influence  of  American  Design. 


Fig.  4. 


An  EngUab  Spur  Gear  Generating  Machine  employing  Muldple 
Tools  of  Rack-shaped  Outline. 


In  the  months  covering  the  publication  of  fne  author's  series 
of  articles  on  this  subject  (see  the  issues  of  Machixert  from 
January  to  September,  1908)  the  department  of  New  Machin- 
ery and  Tools  illustrated  a  number  of  designs  which  were 
not  included  in  the  articles.  Several  new  examples  of  for- 
eign gear-cutting  machinery  have  also  come  to  light.  This 
article  will  briefly  describe  such  cf  these  machines  as  have  not 


Fig.  2.    Elevation  of  a  French  Spur  Gear  Generating  Machine 
employing  a  Racl£  Tooth  Form  of  Shaper  Tool. 

previously  been  illustrated.    The  classification  of  the  series  of 
articles  referred   to  will   be  followed. 

Machines  for  Cutting  the  Teeth  of  Spur  Gears. 
In  Fig.  1  is  shown  a  German  machine  of  the  orthodox  type 
■which  shows   American   influence  very  strongly.     The  mech- 
anism  is  carefully   enclosed,  fixed   handles  are   provided   for 
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rotated  in  the  proper  ratio.  The  first  of  these  machines, 
shown  in  Figs.  2  and  3,  is  built  by  the  Society  Francaise  de 
Machines-Outils,  St.  Ouen,  Paris.  The  resemblance  of  this 
machine  to  a  slotter  is  at  once  evident.  The  work,  which  is 
shown  mounted  on  the  work  arbor  at  C,  is  carried  by  table 
B  which  is  adjusted  in  and  out  on  the  bed  A  of  the  machine 
to  give  the  adjustment  for  diameter.     The  tools  G.  having  the 

outline  of  the  rack  tooth, 
are  mounted  on  a  ram  D, 
which  is,  in  turn,  guided  in 
a  cross  slide  E.  which  trav- 
els on  a  cross  rail  solid  with 
the  frame  of  the  machine. 
In  cutting  a  tooth,  the  tool 
starts  in  at  one  side  of  the 
blank,  and  the  ram  D  on 
cross  slide  E  is  ted  from 
right  to  left,  in  the  face 
view  of  the  machine.  This 
lateral  motion  is  transmit- 
ted by  means  of  rack  teeth 
on  arm  F.  engaging  suit- 
able mechanism  on  the  work 
table  for  rotating  worlc  C 
in  unison  with  the  lateral 
movement  of  the  tool. 
When  one  tooth  has  thus 
been  cut,  and  the  slide  E 
has  been  returned  to  the 
starting  point,  the  work  is 
indexed,  and  a  second  cut 
is  taken  In  the  same  man- 
ner— and  so  on  until  all  the 
teeth  are  cut.  The  capacity  of  this  machine  is  for  w'ork  up  to 
20  inches  in  diameter. 

The  second  machine  is  built  by  Spencer  &  Spiers  of  Hud- 
dersfield,  England.  The  construction  and  movements  are  en- 
tirely different  from  the  previous  example,  though  the  prin- 
ciple is  the  same.  There  are  two  sets  of  tools  AA,  as  shown 
in  the  plan  view  Fig.  5.  disposed  on  opposite  sides  of  the 
work  B.     Each  of  these  tools  is  formed  of  several  rack  teeth. 


Fig.  3. 


Hat/'infry,  X.  T". 


The  Face  Viexp  of  Spur  Gear 
Generating  Machine. 
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As  the  work  is  ipcipiocated  up  niul  down  between  them  by 
crank  O  and  lunneiting-rod  F,  these  tools  are  fed  In  tlie  direc- 
tion of  their  pilch  line  in  opposite  directions,  and  the  work 
Is  revolved  In  iiiiiscn  at  the  proper  ratio.  To  effect  this,  the 
tods  are   mounted   on   parallel   slides   /•;.    which    carry    racks 


Fig    5.    Plan  and  Vertical  Section  through  the  Machine  shown  In  Pig.  4, 
with  Details  of  Controlling  Mechanism. 

engaging  gear  D,  within  the  base  of  the  machine.  D  also  has 
worm-wheel  teeth  cut  en  it,  driven  by  a  worm  which  is  con- 
nected by  change  gearing  with  worm-w-heel  C.  which  rotates 
the  work.  Owing  to  the  fact  that  the  two  tools  have  several 
teeth  each,  it  is  possible  to  finish  pinions  and 
small  gears  at  one  passage.  For  larger  gears. 
provision  is  made  for  bringing  the  tools  to  the 
starting  point  again,  and  taking  a  second  cut. 
with  the  work  turned  to  present  a  new  portion 
of  the  periphery  to  the  action  of  the  cutting 
edges. 

The  makers  of  this  machine  state  that  no  out- 
board supporting  bearing  for  the  work  arbor 
has  been  found  necessary,  owing  to  the  fact  that 
the  cuts  are  perfectly  balanced.  This  is  effected 
by  the  use  of  the  two  tools,  one  on  each  side  of 
the  work.  A  larger  machine  has  been  built  in 
which  the  tool  slides  reciprocate  vertically  iji- 
stead  of  the  work,  the  latter  being  mounted-  on 
a  spindle  which  revolves  as  the  cutters  are  fed 
past  it.  The  design  illustrated  in  Fig.  4  has 
been  somewhat  improved   in  later  models. 

The    activity    in    the    design    of    bobbing    ma- 
chines  also   continues   unabated.     Four  new  ex- 
amples of  this  class  of  gear  cutters  are  shown 
herewith.     The   first    of   these    is   built   by    the 
Ateliers  de   Constructions    Mecaniques  ci-devant 
Ducommun,  Mulhouse,  Alsace.     As  may  be  seen 
in  Fig.  6,  it  has  the  appearance  of  being  of  un- 
usually   rigid    construction.     The    w-ork    spindle    head    slides 
throiigh  an  opening  in  the  column,  being  firmly  supported  in 
all  directions.     A  heavy  outboard  bearing  of  the  usual  form 
is  provided.     The  work  spindle  head  is  counterbalanced.     As 


nearly  as  may  be  judged  fn  ni  the  eneravlng  (defliilte  Infor- 
mation on  this  point  Is  lacking)  the  machine  Is  also  arranged 
for  the  cutting  of  spur  and  spiral  gears  by  the  formed  tool 
prccees.  The  dividing  plate  for  hand  indexing  will  be  seen 
below   the   Index   wheel  at   the  left  of  the  engraving. 

Another  machine  of  the  same  type,  built  by  Ulldemeieter  t 
Co.,  A.  O.,  Bielefeld.  Germany  (Bee  Klg.  7),  Is  of  the  more 
usual  form  In  which  the  cutter  spindle  Is  carried  on  the 
(Olumn  while  the  work  table  is  adjusted  on  the  bed.  Fig.  8 
shows  this  machine  cutting  a  spiral  gear  with  a  formed  cut- 
ler. This  cperatlon  requires  very  little  change  In  the  mech- 
anism needed  for  straight  spur  gear  bobbing,  It  being  only 
necessary  to  connect  the  change  gears  /or  driving  the  work 
•spindle  with  the  feed-screw.  Instead  of  with  the  cutter  spindle, 
and  to  provide  means  for  hand  Indexing.  The  wide  provision 
of  this  arrangement  on  Kuropean  machines  is  doubtless  due 
to  the  patent  restrictions  on  the  spiral  gear  hobbing  process. 

Another  hobbing  machine,  built  by  Wllhelm  Junghans 
Werkzeugmaschinenfabrik,  Chemnitz,  Germany,  has  the  base 
and  column  in  one  solid  casting  (see  Fig.  9).  It  Is  also  pro- 
vided with  elaborate  rim  and  work  supporting  arrangements, 
there  being  an  outboard  bearing  for  the  spindle,  and  rim 
supports  both  front  and  back.  This  machine  is  designed  for 
hobbing  spur  and  worm  gears.  It  is  also  provided,  when  so 
desired,  with  hand  indexing  mechanism  for  cutting  Epur 
gears  with  formed  cutters. 

Mention  miglit  be  made  here  of  a  rather  unusual  extension 
of  the  hobbing  process,  and  one  which  at  first  thought  would 
seem  to  be  impracticable.  This  is  reported  in  a  paper  read 
before  the  British  Institution  of  Mechanical  Engineers  in 
July,  1908,  on  "The  Evolution  and  Methods  of  Manufacture 
of  Spur  Gearing"  by  Mr.  Thomas  Humpage,  the  maker  of  a 
hobbing  machine  previously  illustrated.  Mr.  Humpage  re- 
lates that  he  has  experimentally  built  and  used  a  corun- 
dum "hob"  for  finishing  gears  on  which  a  few  thousandths 
had  been  left  for  grinding.  In  using  these  hobs  or  worms,  the 
tool  is  adjusted  axially  so  that  one  side  of  the  thread  touches 
one  side  of  the  teeth  of  the  work.  The  wheel  is  then  fed 
down  automatically,  grinding  one  side  of  all  the  teeth  and 
generating  them  to  the  finished  form.  The  machine  is  next 
stopped,  the  wheel  raised  by  hand,  and  a  finishing  cut  taken. 
The  other  sides  of  the  teeth  are  then  ground  and  finished  in 
the  same  way.  The  author  proposes  to  make  a  machine 
using  a  hob  of  this  kind  in  which  a  device  like  that  on  the 
fly-tool  wormhobbing  machines  will  be  used  for  traversing 
the  corundum  to  distribute  the  wear  across  its  length.  It 
is   found   that  the   wear   on   the   worm   is  very   slight,   being 


Fig.  6.    Ducomtuun  Gear-hobblng  Machine  cutting  a  Spiral  Gear. 

about  a  thousandth  of  an  inch  in  the  worn  part  for  cutting 
a  70-tooth,  7-pitch,  114-ineh  face  cast  iron  wheel,  which  was 
finished  in  eight  minutes.  In  the  complete  machine,  the 
author  prcpcses  to  mount  a  corundum   wheel   for  truing  up 
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the  worm.    Ho  suggests  also  that  this  flnishing  process  should 
be  applied   to  all   gears,  whether  soft  or  hardened. 

Machines  for  Cuttlngr  Internal  Qearlng. 

The  only  new  development  in  cutting  internal  gearing  which 

has  come  to  the  writer's  notice  during  the  past  year  is  that 

shown  in  Fig.   10.  which  illustrates  the  surprising  operation 

of  hohbing  an  internal  gear.     This  operation  bears  the  same 


Fig.  7.    The  GUdemeister  Gear  Robbing  Machine. 

relation  to  the  bobbing  machine  in  which  it  is  done,  that 
the  use  of  an  internal  gear-cutting  attachment  bears  to  the 
orthdox  spur  gear  cutting  machine.  The  method  of  driving 
through  a  train  of  gearing  connecting  the  cutter  with  the 
regular  spindle,  is  identical.  With  this  attachment,  the  hob 
has  a  pitch  surface  of  a  barrel-shaped  form,  with  the  radius 
of  curvature  corresponding  with  the  pitch  radius  of  the  wheel 
to  be  cut.  In  producing  these  hobs,  a  master  internal  toothed 
■wheel  is  hardened,  so  that  the  teeth  act  as  cutters.  The 
soft  hob  blank  is  then  placed  in  the  machine  the  same  as 
when  at  w'ork,  as  shown  in  Fig.  10,  and  a  theoretically  cor- 
rect profile  is  generated  on  it  by  the  hardened  internal  wheel. 
The  hob  itself  is  then  relieved,  hardened  and  ground  ready 
for  use.  It  is  adapted  only  to  cutting  gears  of  the  diameter 
and  pitch  for  which  it  was  made.  David  Brown  &  Sons,  Hud- 
dersfield,  England,  are  the  originators  of  this  device. 
Machines  for  Cutting'  the  Teeth  of  Worna  Gears. 
A  machine  similar  to  those  illustrated  in  Figs.  119  to  128 
of  the  previous  series   of  articles,    has  recently   been  placed 


Fig.  8.    The  OUdemeister  Machine  cutting  a  Spiral  Gear  by  the 
Formed  Tool  Process. 

on  the  market  by  J.  Holroyd  &  Co.,  Ltd.,  Perserverence  Works, 
Milnrow  near  Rochdale,  England.  The  machine  is,  of  course, 
under  the  classification  given  it,  adapted  for  using  either  a 
tapered  hob  or  a  fly  tool  for  cutting  the  teeth  of  worm-wheels. 
The  cutter  bar  is  moved  axially  for  the  feed,  and  Is  so  con- 
nected by  differential  gearing  with  the  worm-wheel  revolving 


the  work  spindle  as  to  keep  the  tool  and  work  constantly  In 
register.  This  machine,  as  may  be  seen  in  Fig.  11,  is  similar 
in  general  design  to  that  illustrated  in  Fig.  122,  in  that  the 
worlo  spindle  is  vertical  and  stationary  as  to  location  on  the 
bed,  while  the  cutter  slide  is  carried  by  a  column  horizontally 
adjustable  for  the  diameter  of  the  work.  The  machine  is  of 
unusual  size  and  capacity.  It  will  hob  wheels  from  12  inches 
to  72  inches  in  diameter.  The  main  bearing  of  the  work 
spindle  Is  8  Inches  in  diameter  by  16  inches  long.  The  ap- 
proximate weight  of  the  whole  apparatus  is  ten  tons.  This 
same  firm  builds  a  machine  of  similar  design  for  smaller 
work  in  which,  however,  the  work  spindle,  instead  of  the  cut- 
ter slide  column,  is  horizontally  adjustable. 

Machines  for  Cutting  the  Teeth  of  Bevel  Oears. 
A  firm  In  Budapest,  Hungary,  whose  name  translated  Into 
English  reads  "Small  Arms  and  Machine  Factory  Co.,  Ltd.," 
has  built  for  &  number  of  years  the  templet  bevel  gear  planer 
shown  in  Fig.  12.  In  this  machine  the  work  spindle  is  ad- 
justable for  the  pitch  cone  angle,  by  moving  It  In  a  concave 
circular  seat  in  the  bed.  This  seat  keeps  the  axis  of  the  work 
spindle  always  in  line  with  the  horizontal  axis  of  the  swivel- 
ing  adjustment.  The  outer  end  of  the  work  arbor  is  sup- 
ported in  a  yoke  which  swivels  about  this  axis.  The  mechan- 
ism on  the  upper  part  of  the  machine  is  the  tool  head,  which 
carries  two  crank-driven  slides,  each  of  which  carries  a  tool. 
These  slides  are  confined  by  guides  which  are  pivoted  about 
an  axis  passing  through  the  apex  of  the  pitch  cone.  The 
whole  mechanism   swivels  about  the  horizontal   axis  passing 


Fig.  9.    Junghans  Spur  Gear  Robbing  Machine. 

through  the  same  point.  As  the  tools  are  swung  down  into 
the  teeth  about  this  horizontal  axis,  they  are  spread  apart 
about  the  vertical  axis  by  the  action  of  fingers  on  each  tool 
slide  guide,  which  bear  on  opposite  sides  of  a  suitably  formed 
templet,  held  in  the  templet  holder  at  the  upper  right  of  the 
machine.  The  swinging  downward  of  the  tool  slide  mechan- 
ism is  accomplished  by  a  revolving  nut  on  the  swiveling  screw 
which  connects  this  mechanism  with  the  bracket  to  which  the 
templet  is  clamped.  This  latter  is  held  in  slides  w'hich  are 
adjustable  for  both  vertical  and  horizontal  movement.  In 
having  the  tools  swivel  about  both  axes  while  the  work  re- 
mains stationary,  this  machine  resembles  the  Gleason  ma- 
chine shown  in  Fig.  151.     It  is  not,  however,  automatic. 

In  Figs.  13  and  14  is  shown  a  recently  developed  templet 
machine  for  finishing  the  teeth  of  bevel  gears,  made  by  Earl 
H.  Browning,  of  the  Browning  Engineering  Works,  Cleveland, 
Ohio.  As  in  the  previous  case,  two  tools  are  used,  each 
mounted  in  separate  slides  which  are  swiveled  about  a  com- 
mon horizontal  axis  passing  through  the  apex  of  the  pitch 
cone  of  the  gear  to  give  the  desired  outline  to  the  tooth.  This 
swiveling  of  the  cutter  slides  under  the  action  of  the  templet 
takes  place  simultaneously  with  the  swinging  of  the  work- 
carrying  head  about  a  vertical  axis.  That  is  to  say.  as  the 
tooth  of  the  gear  is  swung  in  between  the  points  of  the  tools 
the  latter  are  opened  up  with  the  proper  movement  to  give  the 
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desired  tooth  outline.  As  the  points  of  both  tools  travel  toward 
the  apex  of  the  pitch  cone  of  the  gear,  the  outline  of  the 
templet  is  rcproihiced  on  a  decreasing  scale  from  the  large 
to  the  small  end  of  the  tooth.  In  the  details  of  the  design 
this  machine  is  original.  One  of  the  points  of  novelty  is 
the  use  of  the  quick  change  speed  gear 
box  seen  on  the  work  spindle  head  in  I'Mg. 
13,  for  the  indexing  mechanism.  This 
gear  box,  in  combination  with  a  further 
change  of  four  ratios,  gives  the  entire 
range  for  cutting  any  ordinary  number  of 
teeth  without  the  use  of  loose  change 
gears.  The  ( lianges  of  speed  and  feed  are 
also  effected  by  quick  change  gear  boxes. 
Fig.  14  shows  a  face  view  of  the  cutter 
Slides,  with  the  tools  in  place  in  the  tool- 
holders.  The  line  of  movement  of  the  cut- 
ting points  of  the  tools  is  toward  the  apex 
of  the  pointed  rod  shown  at  the  center  of 
the  swinging  attachment  of  the  slides.  In 
this  machine,  the  templet,  which  is  not 
here  shown,  is  in  the  form  of  a  cylindrical 
cam,  which  is  rotated  in  unison  with  the 
swinging  of  the  work  spindle  head  around 
the  bed.  This  cam  has  two  grooves,  each  of  which  controls 
a  roller  attached  to  the  outer  ends  of  the  tool  slide  guides, 
which  are  thus  controlled. 

An  English  machine  of  the  molding-generating  type  operat- 
ing on  the  shaper  principle  is   shown   in   Fig.   15.     Here  the 


Is  leaving  the  point  of  the  tooth.  A  slotted  cam  groove  will 
be  seen,  cut  In  a  sector  which  Is  fastened  behind  the  outer  end 
of  the  swinging  tool  slide.  This  cam  groove  controls  the 
movement  of  a  short  slide,  which,  In  turn,  by  means  of  the 
diagonal  groove  and  block  shown,  gives  a  relative  movement 
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Fig.  11.    The  Holroyd  'Worm  Gear  Generatiog  Machine  using  a  Fly  Tool  or  Taper  Hob. 

between  the  slide  itself  and  the  sector  on  which  it  Is  mounted. 
This  movement  is  sufficient  to  trim  the  tops  of  the  teeth  as 
required.  The  builder  of  this  machine  is  the  Churchill  Ma- 
chine Tool  Co.,  Ltd.,  Manchester,  England. 


The  United  States  Geological  Survey's  annual  report  on 
the  mineral  resources  in  the  United  States  for  1906  has  just 
been  issued.  It  appears  that  the  value  of  the  metallic  prod- 
ucts of  the  country  in  1906  was  $866,110,856  and  of  the  non- 
metallic  $1,016,194,350.  Coal  is  the  most  important  of  the 
mineral  products  and  iron  comes  second,  the  value  of  the 
products  of  each  in  1906  being  slightly  more  than  $500,000,- 
000.  Copper  comes  third  with  a  value  of  $177,595,888.  The 
clay  products  come  in  the  fourth  place,  gold  occupies  the  fifth 


Fig    lO.    An  Attachment  for  Hobblng  Internal  Gears. 

axes  of  both  the  work  and  the  imaginary  crown  gear  are  sta- 
tionary, the  blank  and  the  tool  swinging  about  these  axes. 
The  proper  ratio  of  rolling  movement  of  these  two  parts  is 
obtained  by  change  gears.'  The  machine  has  two  distinctive 
features  not  found  in  other  generating  machines,  so  far  as 
the  writer  is  aware.  One  of  them  is  the  provision  made  in 
the  mechanism  for  automatically  gashing  the  wheel  prepara- 
tory to  the  finishing  generating  cut.  In  this  operation  the 
blank  is  swung  around  into  the  reciprocating  tool,  the  slide 
being  locked  in  position,  until  the  proper  depth  has  been  cut. 
It  is  then  returned  rapidly  and  the  work  is  indexed  for  the 
next  cut,  which  is  taken  in  the  same  way.  This  swinging  of 
the  work  into  the  cutter  and  back  again  is  effected  by  the  ad- 
justable crank  shown  at  the  front  of  the  machine,  which  has 
a  slow  ratchet  feed  for  cutting  to  depth,  and  a  quick  move- 
ment for  returning.  This  same  crank  mechanism  is  used 
without  the  slow  ratchet  feeding  for  bringing  the  cutter  into 
depth  for  starting  the  generating  cut,  and  swinging  it  back 
at  its  completion  to  clear  for  the  automatic  indexing  in  the 
finishing  operation.  The  other  distinguishing  feature  of  this 
machine  is  the  provision  made  for  correcting  the  teeth  for 
Interference.  In  other  generating  machines,  this  correction 
is  made  by  altering  the  addendum  and  dedendum  of  the  gear 
and  pinions  in  cases  where  it  is  necessary.  In  this  case  it 
is  done  by  modifying  the  tops  of  the  teeth  the  same  as  in  the 
standard  shapes  for  spur  gears.  To  accomplish  this  the 
Bwiveling  movement  of  the  tool  slide  is  retarded  as  the  tool 


Fig.  12.    A  Hungarian  Templet  Berel  Gear  Planer. 

place,  and  petroleum  the  sixth.  It  is  noteworthy  that  the 
lead  output  of  the  country  exceeds  that  of  the  silver  output. 
The  greatest  increase  in  the  year  is  shown  in  the  production 
of  coal,  copper,  and  cement.  Pennsylvania  produces  nearly 
one-third  of  the  mineral  output  of  the  country,  Ohio  one- 
tenth,  and  Illinois,  New  York  and  West  Virginia  occupy,  re- 
spectively, the  third,  fourth  and  fifth  places  as  mineral  pro- 
ducing states. 
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CENTRIFUGAL  PUMPS.* 

E.  N    PERCY. 1 

Many  engineers  agree  that  it  is  only  a  iiiattor  of  time  and 
development  when  centrifuRal  pumps  will  displace  the  recipro- 
cating type  lor  most  classes  of  work.  Owing  to  their  high 
speed,  thry  occupy  little  space,  and  as  they  have  no  moving 
parts  except  the  runner,  there  is  less  complication  and  re- 
pairs: consequently,  they  are  more  reliable,  and  give  less 
trouble. 

Centrifugal  pumps  are  admirably  adapted  for  direct  con- 
nection with  electric  motors,  steam  turbines,  steam  or  gas 
engines,  or  belt  drives  when  high  speeds  are  necessary.  They 
run  silently,  there  are  no  pipe  shocks,  nor  is  an  air  chamber 
necessary.  If  the  discharge  valve  is  closed,  no  harm  results, 
as  the  pressure  does  not  rise,  and  the  load  on  the  pump  is 
removed:  hence,  like  a  shunt  wound  dynamo,  it  is  self-regu- 
lating,   only    doing    work    in    proportion    to    the    quantity    ot 


Fig.  13.    The  Browning  Templet  Bevel  Gear  Planer. 

■water    pumped    (approximately).     A    battery    of    centrifugals 
can  be  connected  in  series  for  one  duty,  requiring  high  pres- 
sure, and  in  parallel  for  another  duty  requiring  low  pressure 
and    great   quantity.     The   motor   and   pump   are   al- 
ways   directly    connected    and    can    operate    without 
any  foundation,  even  at  the  end  of  a  rope  in  a  deep 
well.     For  fire  service,  there  is  no  danger  of  bursting 
hose  or  pipes;  for  this  reason,  if  for  no  other,  there 
should  be  a  special  field  for  them  in  Tammany  fire 
•departments.     This  type  is  also  adapted  to  the  hand- 
ling of  beers,  chemicals,  and  other  liquids  liable  to 
contamination  or  erosion   in  action,  as  there  are  no 
valves  or  other  details  to  cause  trouble. 

The  common,  commercial,  volute  pump  seldom 
gives  over  45  per  cent  efficiency,  but  can  easily  be 
designed  to  give  6.5  per  cent,  and  be  manufactured 
just  as  cheaply.  A  high-duty  pump  for  a  special  con- 
dition will  give  88  to  90  per  cent  efficiency,  but.  so 
far.  these  results  have  been  confined  to  European 
•makes,  American  manufacturers  not  securing  much 
over  80  per  cent  at  official  trials.  The  multi-stage 
pumps  are  divided  into  two  classes,  the  commercial 
and  the  high  duty.  They  operate  at  various  speeds 
dependent  upon  innumerable  conditions.  For  the 
best  efficiency,  any  centrifugal  pump  operates  at  but 
one  speed.  Pumps  without  guide  vanes  can  have  a 
fair  efficiency  over  a  very  wide  range  of  speed,  owing 
partly  to  the  fact  that  the  suction  column  adjusts  its 
rotation  to  some  extent  to  suit  the  runner  speed.  The  velocity 
of   a   high-speed    pump   can   be    reduced    with    only    a   slight 

•  For  additional  information  on  this  and  liindrod  subjects,  see  the 
following  articles  previously  published  in  '  Machinery  :  Centrifugal 
Pumps,  April  and  .Tanuar.v.  1007:  X  New  Method  of  Pumping  Heavv 
Crude  Fuel  Oil  or  Other  Thick  Viscous  Fluid.  .lulv.  inOG  ;  The  Com- 
mercial Pumping  Engine.  Februarv.  1906:  The  Limit  in  Pumping 
Machinery.  .August.  lOO.l  :  Pumping  Heavy  Fluids.  April.  1905. 

t  Address:  ;5i2  West  Seventy-third  St.,  New  York  Citv. 


falling  oft  in  the  efficiency,  but  the  low-speed  type  becomes 
inefficient  very  fast  on  being  speeded  up,  because  of  the  exces- 
sive eddies  in  the  casing.  With  a  high-duty  pump  provided 
with  guide  vanes,  any  change  of  speed  is  attended  with  great 
cffieiency  losses,  because  of  the  eddies  between  runner  blades 
and   guide  vanes.     If   variable  speed   is  a  necessary   feature, 


Flgr.  14.    DetaU  of  the  Browning  Machine,  showing  Two  Tool-holdere. 

the  guide  blades  must  be  movable  to  suit  conditions,  as  in  a 
variable  speed  water  turbine.  Wben  the  quantity  of  water 
varies  (as  by  adjusting  the  discharge  valve),  as  before,  the 
plain  volute  pump  has  a  fair  efficiency  over .  a  wide  range 
of  variation,  but  the  high-duty  pump  again  suffers  from  eddies 
between  the  runner  and  guide  vanes.  In  this  case.  also,  it 
is  customary  to  have  variable  guide  vanes  it  a  high  efficiency 
for  all  conditions  is  desired.  When  one  considers  the  commer- 
cial efficiency,  which  includes  cost  of  repairs,  reliability,  spare 
parts,  silence,  and  space  occupied,  the  centrifugal  pump  is 
entitled  to  a  high  rating. 

Of  the  various  powers  for  driving  centrifugals,  the  electric 
motor,  steam  turbine,  steam  engine,  and  gas  engine,  are  all 
far  more  economical  than  the  ordinary  steam  pump  using 
from  40  to  SO  pounds  of  steam  per  horse-power  per  hour. 
When  used  in  municipal  waterworks  service,  the  pumps  can 
be  run  in  parallel  for  ordinary  service  work,  and  connected 
in  series  for  fires  or  flushing  the  mains.  Many  cities  have 
this  system,  particularly  in  the  West.    When  used  in  connec- 


Flg.  15. 


The  Churchill  Bevel  Gear  Generating  Machine,  In  which  Provision  is  made 
for  Modifying  the  Teeth  to  avoid  Interference. 

tion  with  tank  supply,  a  float  valve  may  be  placed  at  the 
end  of  the  discharge  valve,  as  the  pressure  cannot  rise  when 
the  valve  closes,  and  the  power  necessary  varies  as  the  quan- 
tity of  water  pumped,  with  an  additional  variation  due  to 
change  ot  efficiency. 

Of   late,   it   has  been   customary   to   supply   large   buildings 
.  and  hotels  with  a  regular  system  of  piping  for  ice  water.     It 
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is  obvious  that  this  must  be  an  endless  system,  witli  constant 
oirculatioii.  There  is  no  better  nor  more  economical  method 
than  to  have  this  maintained  by  a  small  centrlfuRal  pump. 
No  locf  tank  is  necessary,  although  it  is  often  used,  as  the 
pump  can  maintain  the  service,  and  a  spare  pump  is  cheaper 
than  a  tank,  since  they  are  so  small.  If  a  closed  pressure 
tank  is  used  at  the  bottom,  the  upward  and  downward  mov- 
ing columns  balance,  and  the  pump  has  only  friction  and 
weight  of  water  actually  used  to  overcome.  A  tank  at  the 
top  gives  a  reserve  capacity,  and  It  may  be  either  open  or 
clostil,  but  it  is  a  source  of  loss  by  convection  of  heat,  due  to 
water  remaining  there. 

One  of  the  chief  uses  of  centrifugals  is  in  the  irrigation 
of  land.  Their  small  first  cost  opens  up  a  field  hitherto  pre- 
cluded by  the  cost,  complication,  upkeep,  and  lack  of  econ- 
omy of  reciprocating  pumps  of  the  same  capacity.  Now,  the 
farmer  can,  by  a  small  gas  engine  or  wood-burning  steam 
engine  and  a  centrifugal  pump,  irrigate  his  land  from  a 
nearby  stream,  canal  or  lake,  and  the  cost  is  so  nominal 
for  small  lifts  as  not  to  need  serious  consideration.  The  ex- 
treme height  of  lift  for  profitable  irrigation  seems  to  be 
around  170  to  200  feet,  varying  with  conditions  such  as  qual- 
ity of  land,  cost  of  fuel,  and  value  of  crop.  Irrigation  on  a 
large  scale  has  been  most  successfully  practiced  by  pumping, 
and  plants  up  to  1.000  horse-power  are  in  use. 

Centrifugal  pumps  are  now  used  in  many  large  power 
plants  as  feed  pumps,  as  they  have  many  advantages  over 
the  ordinary  type.  There  is  no  pipe  shock  or  noise,  and 
they  work  quietly,  without  air  chambers,  at  a  continuous 
speed,  regardless  of  the  quantity  of  water  handled.  Of  course, 
the  efficiency  varies,  but  it  is  fairl^y  good  for  a  wide  range 
cf  work,  and  at  the  worst,  when  driven  by  an  electric  motor 
or  steam  turbine,  the  centrifugal  pump  uses  less  steam  than 
the  reciprocating  type.  As  a  condenser  circulating  pump,  the 
centrifugal's  good  points  are  well  known.  It  is  probable, 
however,  that  in  the  future,  circulating  pumps  in  large  plants 
will  be  smaller  and  run  at  a  higher  speed,  driven  by  an  elec- 
tric motor  or  steam  turbine.  For  the  handling  of  sewage, 
or  bilge  water  full  of  ashes,  coal,  debris  and  grease,  the  cen- 
trifugal type  of  pump  has  no  equal.  In  fact,  many  a  good 
ship  has  gone  down  because  the  valves  of  a  reciprocating 
pump  became  clogged  at  a  critical  time.  This  type  can  be 
operated  while  submerged  in  the  bilge,  the  power  being  trans- 
mitted by  a  vertical  shaft  running  to  a  motor  or  turbine 
placed  above  the  pump. 

As  a  mine  sinking  pump,  the  centrifugal  has  made  its 
reputation.  It  is  compact,  being  self-contained,  and  highly 
efficient.  For  regular  mine  pumping  stations,  the  multi-stage 
pump,  with  a  waterproof  electric  motor,  needs  neither  engi- 
neer nor  a  dry  station.  In  fact,  it  will  run  entirely  sub- 
merged. Whereas  the  steam  pumping  station  needed  a  com- 
plete engineering  crew,  many  repairs,  and  a  complete  dupli- 
cate plant  to  insure  safety.  Deep  tube  wells  10  and  12  inches 
in  diameter  are  now  pumped  by  submerged  multi-stage 
pumps  driven  by  highly-efficient  electric  motors,  which  is 
preferable  to  the  single  cylinder  deep  well  steam  pump,  using 
from  60  to  100  pounds  of  steam  per  horse-power  hour,  and 
requiring  careful   operation,   and  many   repairs. 

All  over  the  city  of  Berlin,  Germany,  are  numerous  beauti- 
ful fountains.  Near  each  is  a  small  electro-centrifugal  pump 
drawing  water  from  the  canals  which  cross  the  city  in  every 
direction,  and  discharging  it  to  the  fountain.  They  have  no 
attendant,  and  are  never  shut  down,  or  attended  to  in  any 
way,  except  by  an  inspector  who  looks  at  them  several  times 
a  week,  seldom,  however,  doing  anything  to  them.  What 
reciprocating  pump  could  perform  this  duty  without  being 
practically  rebuilt  every  year  or  two?  [The  5ife  of  any  pump 
depends,  of  course,  greatly  upon  the  chemical  properties  of, 
and  the  amount  of  grit  in  the  liquid  being  pumped.  Under 
favorable  conditions,  well-constructed  reciprocating  pumps 
will  often  run  for  years  without  giving  any  great  trouble 
and  without  requiring  much  attention. — Editor.]  In  a  like 
manner,  in  those  parts  of  the  country  where  electricity  can 
be  obtained  from  power  lines,  pumps  driven  by  motors  can 
be  set  up  for  irrigation  or  other  purposes,  and  no  attention 
paid  to  them  for  weeks  at  a  time.     This  may  not  be  advisable. 


but  It  is  actually  the  case  In  many  western  farming  communi- 
ties. 

For  wrecking,  salvaging,  and  dry  dock  work,  the  centrifu- 
gal pump  holds  supreme  sway  because  of  lis  portability  and 
cheapness.  For  the  draining  of  land  and  marshes  It  has  been 
used  exclusively  by  the  Dutch  and  by  the  engineers  who  have 
drained  the  FerrarrI  Marshes  of  Northern  Italy;  the  two 
greatest  pieces  of  reclamation  known  to  history.  Of  couree, 
this  refers  to  the  time  of  modern  pumping,  since  the  Dutch 
have  ceased  to  depend  on  windmills.  The  use  of  centrifugal 
pumps  for  hydraulic  dredging  has  done  much  to  improve  our 
harbors  and  cheapen  canal  work.  When  made  properly,  they 
even  endure  this  terrific  wear,  which  could  not  even  be 
thought  of  in  connection  with  a  reciprocating  pump.  As  a 
lubricating  pump  for  large  systems  of  forced  lubrhation,  the 
centrifugal  maintains  a  /"onstant  pressure,  no  matter  what 
the  conditions  of  lubrication  are,  nor  how  often  they  change. 
In  hydraulic  elevator  service,  it  is  the  ideal  pump,  because, 
without  governors  or  regulating  apparatus  cf  any  kind.  It 
maintains  a  constant  pressure,  always  supplying  all  the  water 
necessary,  up  to  the  limit  of  its  horse-power,  and  works 
equally  well  under  pressure  tank  or  open  system.  It  could 
be  used  to  advantage  with  hydraulic  hoisting  or  manufactur- 
ing machinery.  Steam  turbine  driven  centrifugals  have  been 
applied  to  some  of  our  most  prominent  fire  boats,  and  they 
are  now  recognized  by  the  underwriters,  provided  certain 
conditions  relative  to  priming,  etc.,  are  met  with. 

To  sum  up,  the  centrifugal  pump  is  a  very  modern  piece 
of  machinery,  the  growth  and  importance  of  which,  in  this 
country,  is  just  beginning  to  be  realized. 

*     «     * 

TO  DETERMINE  SIZE  OF  GAS  AND  OIL 
ENGINE  CYLINDERS. 

NEWTON  WRIGHT.' 

The  determination  of  the  size  of  a  gas  engine  cylinder 
from  the  heating  value  of  the  fuel,  and  the  pressure  caused 
by  the  theoretical  rise  of  temperature,  is  impractical,  as  the 
losses  due  to  incomplete  combustion,  cooling  effect  of  jacket, 
and  incomplete  expansion,  cannot  be  estimated  with  any  great 
degree  of  accuracy.  The  size  is  most  conveniently  determined 
from  the  known  fuel  consumption  of  engines  of  similar  power 
and  type,  provided  the  ratio  of  air  to  gas  is  also  known.  The 
formulas  given  in  this  article  will  aid  in  determining  the 
size  required,  in  this  manner.  In  the  formulas  given  the  nota- 
tion used  is  as  follows: 

(i  =  diameter  of  cylinder  in  inches, 

s  =  stroke  in  inches, 

n  =  revolutions  per  minute, 

£■  =  brake  horse-power  per  cylinder, 

c  =  cubic  feet  of  gas  per  brake  horse-power  hour, 

w  =  pounds  of  oil  per  brake  horse-power  hour, 

r  =  ratio  of  air  to  gas  or  vapor, 

Tj  =  ratio  of  air  and  products  of  combustion   (in   clearance 
space)  to  gas  or  vapor, 

fc  =  ratio  of  total   capacity  of  cylinder  to  piston   displace- 
ment, 

■r  =  piston  displacement  per  stroke  in  cubic  inches, 

F,^  piston   displacement  in   cubic   inches   per   brake  horse- 
power, 

u  =  clearance  volume  in  cubic  inches. 

TJi^  ratio  of  diameter  to  stroke. 

One  pound  of  heavj-  oil  gives  about  12  cubic  feet  of  vapor, 
and  one  pound  of  light  oil  about  6  cubic  feet;  consequently, 
in  applying  the  following  formula  for  the  ratio  of  air  to  gas 
or  vapor,  to  oil  engines,  12  w  and  6  w,  respectively,  are  substi- 
tuted for  c.  The  value  of  the  ratio  r  is  expressed  by  the 
formula 

d'sn 

r  = 1. 

cH  X  72 

The  ratio  r  varies  from  2  to  3.3  for  producer  gas.  from  7  to 
12  for  lighting  gas,  from  27  to  40  for  vapor  of  heavy  oil,  and 
from  36  to  52  for  the  vapor  of  light  oil.  With  the  most  eco- 
nomical engines  the  value  of  r  lies  between  the  two  figures 
given,  but  is  generally  nearer  the  lower  than  the  higher.    Per- 
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haps  the  average  figures  would  bo  with  producer  gas,  2.4, 
lighting  gas,  9;  heavy  oil,  30;  and  light  oil,  40.  In  the  two 
last  instances,  this  value  of  the  ratio  would  make  360  cubic 
feet  of  air  per  pound  of  heavy  oil,  and  240  cubic  feet  of  air  per 
pound  of  light  oil. 

'ine  value  of  the  ratio  of  air  and  products  of  combustion 
(in    clearance  space)    to  gas  or  vapor  Is  expressed   by  the 

formula: 

d'snk 

r,= 1. 

cH  X  72 

The  ratio  k  of  total  capacity  of  cylinder  to  piston  displace- 
ment is  given  in  Table  I. 


TABLE  I. 

RATIO 

OF  TOTAL  CYLINDER  CAPACITY 

DISPLACEMENT. 

TO 

PISTON 

Absolute 

Abscjlute 

Compression 

Compression 

in  Pounds  per 

in  Pounds  per 

square  inch. 

i 

square  inch. 

i 

30 

2.65 

75 

1.46 

45 

1.86 

90 

1.38 

60 

1.58 

105 

1.33 

The  value  of  k  is  higher  than  it  apparently  would  be,  as 
the  heating  of  the  air  following  the  compression  causes  the 
pressure  to  rise  in  a  greater  ratio  than  that  due  to  the  actual 
compression.  When  means  are  taken  to  clear  the  cylinder  of 
the  products  of  combustion,  as  is  usual  with  engines  working 
on  producer  gas,  then  r,  will  equal  the  ratio  of  pure  air  to 
gas. 

The  value  of  the  piston  displacement  per  stroke,  in  cubic 
inches,  T.  is  expressed  by  the  formula: 
He  (r  +  1)  57.6 


T'  = 


The  relation  between  the  diameter  of  the  cylinder  and  the 
other  quantities  affecting  it,  is  expressed  by  the  formula: 

life  (r  +  1) 


:j^ 


d  =  4.2  ^y  m 


The  ratio  of  the  diameter  to  the  stroke  m  equals,  of  course, 
<2 

— ,  or  (i^  stn.  From  the  formula  given  it  will  be  seen  that 
a 

if  the  length  of  stroke  is  given,  the  power  of  the  engine  will 
be  proportional  to  the  square  of  the  diameter,  but  if  the  ratio 
of  the  diameter  to  the  stroke  is  given,  the  power  will  be  pro- 
portional to  the  cube  of  the  diameter.  Table  II  gives  the 
usual  values  of  m  employed. 

The  clearance  volume  is  determined  by  the  formula, 
v  —  V  (.k  —  1)  =d-s  X  0.7854  (fc  — 1). 

The  total  volume  of  the  cylinder  equals  V  +  v  =  Tk. 

TABLE  II.      COMMON  VALUES  FOR  QUANTITIES  ENTERING  IN    CALCULA- 
TION OP  SIZE  OP  GAS  AND  OIL  ENGINE  CYLINDERS. 


Fuel  Used.                     // 

c  or  n- 

n         i         m 

r, 

Producer  Gas 20-  HO 

50-100 
over  100 

85 
80 

75 

170           0.6 
160           0.7 
150           0  9 

100 
100 

100 

Lighting  Gas to  5 

5-20 
20-50 

30 
25 
20 

300 
220 
170 

0.5 
0.5 
0.6 

60 
66 
70 

. 

H 

w                 n 

m 

r, 

Heavy  Oil 

to  5 

5-30 

20-50 

1.2           300 
0.9     '     320 
0.7     !      170 

0.5 
0.5 
0.6 

87 
88 
90 

Light  Oil 

tol* 
5" 

1. 
0.75 

750 
750 

0.6 
0.8 

19 
14 

The  compression  varies  from  35  to  80  pounds  per  square 
Inch,  and  Is  usually  about  75  pounds.  The  piston  speed  In 
feet  per  minute  is  from  400  to  700  in  gas  and  heavy  oil  en- 
gines of  less  than  200  H.P.  per  cylinder,  up  to  1,000  in  the 
largest  engines.  In  light  oil  engines  the  piston  speed  is 
seldom  less  than  650  feet  per  minute,  even  in  the  smallest 
sizes,  and  more  in  the  larger. 

Assuming  a  consumption  of  80  cubic  feet  of  producer  gas 
per    brake    horse-power,    25    cubic    feet    of    lighting    gas,    0.9 


pound  of  heavy  oil  and  0.75  pound  of  light  oil.  and  taking  the 
average  values  of  r  as  given  in  the  first  part  of  this  article, 
the  following  tornnila  may  be  employed  for  finding  the  diam- 
eter of  the  cylinders,  if  the  ratio  between  the  diameter  and 
the  length  of  stroke  is  given. 


^\H     ffm. 


^ 


n 


In  this  formula  ^  is  a  coefficient  which  equals  27.2  for 
producer  gas,  26.4  for  lighting  gas,  29  for  heavy  oil,  and  24 
for    light    oil.     At    ordinary    speed   K   would    equal,    approxl- 

f7»  d»  <P 

mately,  —  for  producer  gas,  —  for  lighting  gas,  —  for  heavy 
5  4  6 

6* 
oil,  and  —  for  light  oil.    These  formulas,  however,  will  not 
4 

hold  good  for  very  small  engines,  say  under  10  H.P..  except 
for  those  using  light  oil. 

The  heating  value  of  the  fuel  is  usually  as  follows:  Pro- 
ducer gas,  150  B.  T.  U.  per  cubic  foot;  lighting  gas,  660  B.  T. 
U.  per  cubic  foot;  heavy  oil  (specific  gravity  about  0.88), 
20,000  B.  T.  U.  per  pound;  light  oil  (specific  gravity  about 
C.69),  28,000  B.  T.  U.  per  pound. 

As  has  been  mentioned  before,  one  pound  of  heavy  oil 
gives  12  cubic  feet  of  vapor  and  one  pound  of  light  oil  about 
6  cubic  feet,  so  that  the  heating  value  per  cubic  foot  of  vapor 
is  1,660  with  heavy  oil,  and  4,660  with  light  oil. 

Taking  the  average  ratios  of  r  as  given  before,  the  heating 
value  of  the  mi.xture  of*  air  and  gas  drawn  into  the  cylinder 
per  cubic  foot  is,  with  producer  gas  45,  with  lighting  gas  66, 
with  heavy  oil  55,  and  with  light  oil  114.  If  the  clearance 
space  is  allowed  for,  and  assuming  75  pounds  compression, 
the  figures  are  37,  48,  37  and  80,  respectively.  A  theoretically 
perfect  engine  requires  2,545  B.  T.  U.  per  horse-power-hour, 
corresponding  to  a  consumption  of  17  cubic  feet  of  producer 
gas,  3.9  cubic  feet  of  lighting  gas,  0.125  pound  of  heavy  oil, 
0.091  pound  of  light  oil.  If  the  efficiency  of  the  gas  pro- 
ducer is  taken  into  account,  minus  0.182  pound  of  anthracite 
or  0.212  pound  of  slack  as  one  pound  of  coal,  the  producer 
gives  about  62  to  70  feet  of  gas. 

The  preceding  formulas  refer  to  ordinary  4-cycle  single- 
acting  engines.  For  engines  with  several  cylinders,  the 
power,  fuel  consumption,  etc.,  should  be  taken  for  one  cylin- 
der alone,  and  if  a  double-acting  cylinder,  the  power,  fuel, 
etc.,  for  one  end. 


From  a  note  in  the  Mechanical  Engineer  for  December  25, 
1908,  it  is  evident  that  English  mechanics  and  engineers  are 
also  feeling  the  need  of  more  intimate  connection  between  tech- 
nical education  and  shop  practice.  A  committee  of  the  North- 
east Coast  Institution  of  Engineers  and  Shipbuilders  has  made 
the  suggestion  that  apprentices  be  divided  into  two  classes, 
one  to  be  known  as  "ordinary  apprentices"  and  the  other  as 
"pupils,"  the  latter  receiving  rather  more  wages  and  also 
serving  six  years'  apprenticeship,  half  of  this  to  be  passed  in 
the  works  and  the  other  half  at  college.  For  "ordinary  ap- 
prentices" it  was  recommended  that  preference  should  be  given 
to  those  with  the  highest  leaving  certificates  at  the  elemen- 
tary day  school,  where  the  committee  recommend  youths  in- 
tending to  qualify  as  artisans  should  receive,  when  possible, 
some  instruction  in  elementary  science,  and  that  each  year 
they  would  be  given  marks  for  examinations,  time-lieeping, 
good  conduct,  industry,  and  progress,  bonuses  being  given 
for  exceeding  a  certain  number  of  marks.  The  pupil  class 
will  be  trained 'to  recruit  the  ranks  of  draughtsmen,  man- 
agers, superintendents,  employers,  etc.  Those  who  have  passed 
a  three  years'  course  in  engineering  at  a  university  college 
and  obtained  a  certificate  from  it,  would  be  taken  as  pupils 
for  a  three  years'  course,  and  in  other  cases  workshop  experi- 
ence and  college  study  would  be  combined  for  a  period  of  six 
years,  the  pay  to  be  higher  after  the  first  year's  college  course. 
Ordinary  apprentices  would  be  promoted  to  the  pupil  class  on 
passing  suitable  examinations,  during  the  course  of  their  ap- 
prenticeship. 
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PACKING  MACHINE  TOOLS  FOR  EXPORT. 

Machinery  for  oxpoit  must  be  packed  in  a  imicli  more  thor- 
ough manner  than  is  necessary  for  domestic  shipping,  if  it 
passes  unharmed  the  rough  handling  it  inevitably  receives. 
It  is  generally  sufficient  for  domestic  shipment  to  crate  a 
machine  simply,  as  it  probably  will  not  be  turned  over  or 
roughly  handled  in  tlie  course  of  transportation,  and  even 
may  not  leave  the  car  on  which  it  was  loaded  until  it  reaches 
its  destination.  In  the  case  of  foreign  shipment  the  condition 
is  entirely  different.  It  is  shifted  from  one  vehicle  to  an- 
other many  times  in  Its  course  and  is  very  unceremoniously 
handled.  A  box  containing  a  machine  tool  worth  thousands 
of  dollars  is  of  no  more  importance  to  a  stevedore  than  one 
containing  dog  biscuit.  Even  if  carefully  handled,  there  is 
the  effect  of  storms  at  sea  to  be  considered.  The  pitching 
and  rolling  of  a  vessel  in  seaway  may  cause  great  damage 
to  a  machine   improperly   packed   in   its   box.     All   machinery 


oughly  long  before  that  time  and  for  years  have  packed  their 
machines  in  a  way  that  leaves  little  for  crltlclem. 

The  accompanying  pholcgraphs  Illustrate  the  very  thor- 
ough and  substantial  way  in  which  machine  tools  built  by  the 
Gisholt  Machine  Co.,  Madison,  Wis.,  are  prepared  for  foreign 
shipment.  The  company  has  developed  the  practice  illus- 
trated, through  experience,  and  since  It  began  following  this 
method  of  boxing  and  packing,  it  has  virtually  eliminated  all 
complaint  regarding  bad  condition  of  machines  received  by  Us 
customers  across  the  water. 

Fig.  1  shows  a  Gisholt  turret  lathe  In  the  strong  frame 
made  for  foreign  shipment,  on  which  the  outside  covering  of 
boards  has  not  yet  been  nailed.  It  will  be  noticed  that  the 
very  substantial  framing  is  tied  together  by  long  '-.-Inch 
bolls,  thus  strongly  reinforcing  the  joining  of  the  timbers  at 
the  corners.  The  posts  are  made  of  4  x  G-lnch  hemlock,  and 
the  remainder  of  the  frame  of  4  x  4-inch  hemlock.  The  floor- 
ing is  made  of  2  x  10-inch  hemlock  and  the  skidding  of  4  x  G- 
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Framing  of  Export  Case  for  Gisholt  Turret  Lathe.    Note  Size  of  Framing,  and  Through-bolts  tying  It  together. 


for  foreign  shipment  must  be  braced  in  its  boxing  in  such  a 
way  that  it  will  not  shift  position  or  throw  great  loads  on 
slender  parts  even  when  lowered  into  the  hold  of  the  steamer 
with  the  machine  on  end  or  upside  down. 

Many  American  machine  tool  builders  have  boxed  their 
machines  very  poorly,  the  result  being  that  when  received  by 
European  agents,  parts  were  found  broken,  and  the  machines 
In  a  generally  bad  condition.  Oftentimes  the  breakage  of  a 
small  part  has  delayed  putting  the  machine  into  use,  weeks 
or  even  months,  the  consequence  being  that  the  customer  is 
dissatisfied  with  the  delay,  and  often  sales  have  been  lest 
by  the  breakage  of  a  trifling  small  part  which  the  agent  was 
unable  to  promptly  replace.  The  su^bject  of  packing  ma- 
chinery for  export  was  very  ably  handled  in  a  paper  contrib- 
uted by  Mr.  Paul  Roux  to  the  American  Chamber  of  Com- 
merce, Paris  (see  Machinery,  April.  1904)  in  which  our  manu- 
facturers were  warned  of  the  bad  effect  gn  foreign  customers, 
produced  by  lax  practice  in  preparing  for  foreign  shipment. 
But   some    American    builders    had    learned    the    lesson    thor- 


inch  No.  2  hemlock.  For  boarding  the  outside  of  the  case. 
No.  2  shiplap  is  used. 

Figs.  2  and  3  are  two  views  of  a  case  containing  fhe  bed, 
table,  feed  box,  head-stock,  shields,  etc.,  of  a  42-inch  Gisholt 
boring  mill.  The  same  specifications  in  regard  to  posts,  over- 
head work,  skids  and  boarding  used  for  boxing  the  turret 
lathe,  apply  to  the  boring  mill.  Fig.  4  shows  a  case  contain- 
ing the  top  rail,  down  slides  and  cross-rail  of  the  same  ma- 
chine, while  Fig.  5  shows  a  case  containing  the  housings.  In 
these  casings  the  use  of  Vninch  through-bolts  is  not  found 
necessary  as  the  weight  of  the  parts  is  not  so  great  as  to  rack 
apart  the  nailing  of  the  timbers. 

In  Fig.  6  two  machines  completely  boxed  and  loaded  on  a  car 
ready  to  move  out  of  the  shop  are  shown.  All  bright  parts 
of  the  machines  are  thoroughly  slushed  with  No,  98  "Cosmic" 
slushins  compound,  while  the  tops  of  the  machines  are  cov- 
ered with  tar  paper.  Tlien  on  top  of  the  completely  enclosed 
case  is  fastened  a  layer  of  waterproof  paper  lined  with  bur- 
lap, thus  making  a  tight  roof  and  insuring  the  machines  from 
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Iiccomlng  wet  when  exposed  to  storms  on  wharves.  Some 
nianufncturers  have  overdone  the  waterproofing  act  by  lining 
the  case  throughout  with  tarred  paper.  Such  a  lining  prevents 
circulation  of  air  and  causes  dampness  to  collect  which  rusts 
finished  surfaces  even  though  protected  with  slushing  com- 
pounds. 


Tig.  a.    Framing  of  Export  v  .sholt  42-Inch  Boring  MiU— Bed, 

Table,  Feeatjox,  Hyad-stock,  etc. 

Special  note  should  be  taken  ot  the  thorough  way  in  which 
the  accessory  parts  are  cleated  down,  and  the  manner  in 
which  heavy  parts  are  supported  by  the  framing.  The  proper 
preparation  of  a  heavy  machine  so  as  to  withstand  foreign 
shipment  is  costly  of  time,  labor  and  lumber,  and  much 
thought  should  be  given  to  the  design  of  package.  Much  can 
be  learned  in  the  latter  regard  from  a  careful  study  of  these 
illustrations.  It  must  be  remembered  that  in  lowering  a 
machine  into  the  hold  of  a  steamer  it  is  quite  possible  that 
the  box  will  be  suspended  with  the  machine  upside  down,  or 
what  may  be  worse,  from  one  end  if  it  is  too  long  to  go  down 
the   hatchways   horizontally.     No   slender   part   should   be    in 


Fig.  3.     Framing  of  Export  Case  for  Glsholt  42.incb  Boring  Mill— Bed. 
Table,  Feed-box,  Head-stock,  etc. 

contact  .with  the  thin  boarding,  as  a  blow  or  heavy  pressure 
may  be  transmitted  to  the  part  with  bad  effect.  The  drop- 
ping of  a  case  is  not  an  unknown  accident,  and,  of  course,  no 
framework  sustaining  a  heavy  machine  will  withstand  a  drop 
of  many  feet,  but  a  drop  of  a  few  feet  should  not  be  disas- 
trous, and  is  not  likely  to  be,,  if  boxed  as  here  illustrated. 
Following  is  a  summary  of  the  principal  points  that  should 
be  observed  in  packing  machines  for  export: 

1. — Dismount  all  projecting  slender  parts  to  save  space  and 
to  prevent  breakage  by  side  pressure.  Saving  of  space  is 
important  as  40  cubic  feet  is  r°.ckoned  a  ton  even  if  the  actual 
weight  is  less. 

2. — Avoid  packages  weighing  more  than  4%  tons  if  possi- 
ble. The  freight  rate  is  much  higher  for  packages  exceed- 
ing this  limit  than  for  lesser  weights.  Keep  all  weights  less 
than  two  tons  if  it  can  be  accomplished  without  making  assem- 
bly too  difficult. 


3. — In  dismounting  machines  take  into  consideration  ig- 
norance of  the  parties  receiving  It,  and  avoid  as  much  as 
possible  dismounting  parts  that  require  careful  adjustment 
for  the  successful  working  of  the  machine. 

4. — Fill  all  the  screw  holes  with  wood  or  waste  soaked  In 
slushing  oil,  to  prevent  filling  with  dirt  and  rust. 

5. — Tag  all  parts  removed,  giving  their  position  or  use  on 
the  machine. 

C. — Prepare  a  list  of  all  the  detached  parts  to  accompany 
the  machine,  which  will  show  If  any  part  has  been  lost  in 
transit  or  custom  house  examination.  Assembled  drawings 
or  photographs  are  desirable  also,  to  facilitate  erection. 

7. — Cover  all  finished  parts  with  a  reliable  slushing  oil  to 
prevent  rusting  during  transit.  The  salt  air  and  dampness 
of  the  sea  voyage  will  attack  unprotected  finished  parts  to  an 
extent  almost  unbelievable  by  one  having  known  only  the  pro- 
tection needed  for  land  transport. 


Fig.  4.    Framing  of  Export  Case  for  42-inch  Glsholt  Boring  Mill— Top-raU. 
Down-slides  and  Cross-rail. 

8. — Build  the  package  with  strong  skids,  floor  and  frame- 
work, reinforced  by  through-bolts,  if  large,  heavy  machines 
are  to  be  shipped  without  dismounting  the  frames  from  the 
legs. 

9. — Support  all  heavy  overhanging  parts  with  cross  girts 
from  side  frames,  and  pack  accessory  parts  so  that  they  can- 
not change  position  even  if  the  case  is  overturned. 

10. — Provide  a  waterproof  roof  and  board  the  sides  so  as 
to  resist  driving  storms  of  rain  or  snow.  Leave  an  opening 
12  x  IS  inches  in  one  side,  the  cover  of  which  can  readily  be 


Fig.  5.    Framing  of  Export  Case  for  42. Inch  Glsholt  Boring  MUl— Housings. 

removed  for  custom  house  examination.  Mark  the  screws 
holding  the  panel  so  that  they  will  readily  be  found  and  re- 
moved without  damaging  the  case. 

11. — Mark  the  case  with  the  gross  and  net  weight,  volume 
in  cubic  feet,  port  of  destination,  names  of  consignee  and 
shipper,  name,  number  and  capacity  of  machine;  also  desig- 
nate the  top  or  bottom  and  the  nails  or  screws  that  should 
be  first  removed  in  unpacking. 
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DISTINCTIVE  COLORS  FOR  PIPING  IN  A 
MANUFACTURING  PLANT.* 

OSCAR  E    PBRRIOO.t 

There  has  recently  been  a  good  deal  of  discussion  on  the 
subject  of  painting  the  piping  of  a  power  plant  In  distinctive 
colors  for  the  purpose  of  Identifying  the  use  of  the  various 
lines  of  pipe.  The  subject  has  appeared  to  be  of  sufficient  Im- 
portance to  attract  the  attention  of  the  members  of  the  Am- 
erican Society  of  Mechanical  Engineers,  and  a  proposition  has 
been  made  to  standardize  a  system  of  colors  which  it  is  as- 
sumed should  be  somewhat  suggestive  of  the  use  of  the  pipes 
and  easily  memorized  by  even  the  dullest  Intellect  In  the 
plant. 

For  many  years  the  writer  has  been  an  advocate  of  the  prin- 
ciple of  making  use  of  the  well-known  peculiarity  in  the 
minds  of  men  to  quickly  recognize  colors  and  their  signifi- 
cance in  preference  to  any  amount  of  printed  or  written  di- 
rections that  can  be  given.  Thus,  in  the  patlorn-shop  a  cer- 
tain set  of  distinctive  colors  was  given  to  patterns  to   indi- 


Fig.  6.    Two  Machines  completely  boxed  and  loaded  on  Car 
Ready  for  Shipment. 

cat^  the  metal  of  which  they  were  to  be  cast,  and  to  indicate 
what  part  of  a  pattern  was  to  be  cast  in  metal  and  what 
parts  were  the  cores  and  the  core-prints.  In  one  establish- 
ment which  had  all  its  castings  made  outside  the  plant, 
much  difficulty  and  annoyance  had  been  experienced  by  hav- 
ing patterns  sent  to  the  wrong  foundry,  or  ordered  of  the 
wrong  metal.  The  result  of  the  method  of  using  distinctive 
colors  worked  so  well  that  in  seven  years'  use  not  a  single 
casting  was  sent  to  the  wrong  foundry  or  made  of  the  wrong 
metal.  This  seemed  to  prove  the  practical  value  of  the  sys- 
tem. 

In  the  shop  and  office  systems,  the  cards  and  blanks  used 
had  their  distinctive  colors,  indicating  their  individual  pur- 
poses, or  the  departments  in  which  they  were  used.  The 
men  soon  learned  the  signification  of  the  colors,  with  no  in- 
struction whatever.  Cards  and  blanks  were  habitually  re- 
ferred to  by  their  colors  rather  than  by  the  titles  printed  at 
the  top.  The  work  of  sorting,  arranging,  and  of  generally 
handling  them  was  greatly  lessened  and  the  question  of  ef- 
ficiency favorably  affected. 

In  the  year  1891  the  writer  took  charge  of  a  manufactur- 
ing plant  that  had  been  started  in  "the  good  old  times"  (about 
1850)  in  one  small  building,  and  which  had  been  remodeled 
and  added  to  at  various  times  as  the  necessities  of  the  busi- 
ness required,  until  it  comprised  no  less  than  thirteen  build- 
ings and  additions.  There  had  been  no  general  plan  by  which 
this  work  of  development  had  proceeded,  but  each  successive 
addition  had  been  made  to  meet  the  emergencies  of  the  hour 
and  without  much  consideration  for  the  future  needs  of  the 
business.  The  result,  so  far  as  shafting,  piping,  transpor- 
tation facilities,  etc..  were  concerned,  was  much  complication 
and  a  perplexing  growth  representing  a  maximum  of  expense 
and  a  minimum  of  efficiency.  To  bring  something  like  order 
out  of  the  chaos  of  piping,  was  a  task  that  can  be  better  ap- 

*  For  previous  article  on  color  scheme  for  piping,  see  page  G21,  July, 
1907.  engineering  edition. 
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predated  by  a  man  who  has  bad  a  similar  problem  to  solve, 
than  by  any  amount  of  written  description.  Most  of  the  pip- 
ing had  been  done  by  outside  workmen,  and  at  various  times, 
each  of  whom  seemed  to  have  endeavored  to  get  as  much  pip- 
ing  and  as  many  fittings  into  bis  particular  job  as  possible, 
without  reference  to  the  necessities  of  the  case  or  to  pre- 
vious or  future  conditions.  Consequently,  the  systems  of 
piping  for  steam,  water,  gas,  and  the  fire  protection  system 
of  sprinkling,  were  In  an  almost  hopeless  tangle,  and  generally 
two  or  three  times  as  much  piping  put  up  as  was  needed. 
The  sprinkling  system  was  really  the  only  piping  in  the 
plant  that  was  put  up  according  to  a  regularly  formulated 
plan,  and  was,  of  course,  distinguishable  by  the  constantly 
recurring  sprinkler  heads  upon  all  the  smaller  overhead  pipes. 
As  a  preliminary  to  revising  this  piping  system  (excepting 
the  sprinkler  system),  a  comprehensive  plan  was  worked  out 
and  workmen  regularly  employed  by  the  company  began  the 
changes  in  accordance  with  it.  These  changes  were  continued 
until  the  entire  piping  system  (except  the  sprinkler  pipes) 
was  completed  according  to  the  plan.  When  this  work  was 
begun,  a  great  deal  of  difficulty  was  experienced  in  tracing 
out  the  various  lines  of  piping,  and  on  one  occasion  when  a 
plug  was  removed  from  a  tee  for  the  purpose  of  making  an 
extension  to  the  gas  lighting  system,  a  Jet  of  water  convinced 
the  gas  fitter  that  he  w-as  on  the  wrong  line  of  piping.  Sev- 
eral incidents  (or  accidents)  of  this  kind  led  the  writer  to 
use  distinctive  colors  to  identify  the  different  lines  of  piping. 
Accordingly,  after  considering  the  question  thoroughly,  he 
adopted  the  following  system  of  colors. 

Red:  For  sprinkler  pipes  and  all  water  pipes  connected  to 
the  fire  pump  and  used  for  fire  purposes. 

Green:    For  all  other  water  pipes. 

Blue:    For  all  gas  piping. 

Broum:  For  all  heating  coils  and  the  piping  leading  to 
them. 

Black:    For  all  other  steam  pipes. 

When  the  men  started  the  work  of  painting  the  pipes,  and 
the  scheme  became  known  around  the  plant,  there  were  a 
great  many  free  opinions  expressed  as  to  the  sane  condition 
of  the  superintendent's  mind.  There  was  much  wagging  of 
wise  heads  among  "the  old  timers,"  and  a  good  many  Jokes 
by  the  "smart  Alecs,"  as  to  what  kind  of  a  scheme  would 
happen  next;  but  in  a  few  weeks  the  novelty  of  the  innova- 
tion wore  off  and  the  sober  second  thoughts  of  the  makers 
of  shop  opinions  brought  about  a  realizing  sense  of  the  fitness 
of  the  scheme  to  the  purposes  for  which  It  was  intended,  and 
like  the  scheme  for  distinctive  colors  for  patterns,  and  for 
distinctive  colors  for  cards,  blanks,  etc.,  the  practical  utility 
of  the  system  was  readily  conceded. 

In  the  years  of  practical  experience  since  that  time,  each 
trial  of  the  system  of  identification  by  means  of-  distinctive 
colors  has  still  further  strengthened  the  opinion  that  it  is  a 
very  valuable  and  practically  useful  scheme,  and  that  there 
are  an  infinite  number  of  uses  to  which  it  can  be  profitably 
put  in  the  organization  and  routine  systems  of  any  manufac- 
turing plant. 

•     *     * 

Some  interesting  particulars  of  gears  made  from  a  special 
composition  termed  "Unica,"  which  appears  to  constitute  a 
new  departure  in  silent  power  transmission,  are  given  in  our 
European  contemporaries.  These  gears  are  made  principally 
from  compressed  cotton,  and  tests  carried  out  at  the  Royal 
Testing  Institute  in  Berlin  show  that  their  resistance  to  in- 
dentation is  45  per  cent  greater  than  German  rawhide  at 
1,120  pounds  pressure  per  square  inch,  and  that  they  offer 
100  per  cent  greater  resistance  to  displacement  than  rawhide 
at  maximum  pressure.  Other  advantages  of  the  gears  are 
stated  to  be  that  they  are  not  affected  by  oil,  and  are  cheaper 
than  other  types  of  silent  gears.  They  can  be  key-seated  the 
same  as  ordinary  metal  gears  without  fear  of  failure,  and 
without  the  necessity  of  using  bushings.  The  ultimate  break- 
ing stress  sustained  by  the  teeth  of  gears  made  from  this 
material  was  shown  by  the  experiments  to  be  51  per  cent  over 
that  of  German  rawhide  pinions  and  27  per  cent  above  that 
of  vulcanized  fiber  pinions.  It  is  stated  that  in  strength  the 
gears  equal  cast  iron  gears. 
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LATHE  KINKS. 

PAUL  W.  ABBOTT • 

I  once  worked  in  a  place  where  I  was  doing  a  medium 
grade  of  tool  work,  where  there  was  no  millinB  machine  or 
drill  press  which  I  could  use,  so  that  it  devolved  upon  me  to 
do  these  two  operations  in  the  lathe  the  greater  part  of  the 
time.  Some  of  the  schemes  for  doing  this  work,  and  the 
regular  lathe  work,  will  be  presented  in  the  following 
article. 

The  lathe  used  was  a  IG-inch  Prentice  with  a  flrst-class 
taper  attachment,  and  it  had  the  following  equipment,  the 
most  of  which  I  designed  and  made:  One  12-inch  three-jawed 
universal  chuck,  one  10-inch  four-jawed  combination  chuck, 
and  two  drill  chucks,  one  for  rough  use  and  the  other  kept 
for  small,  special  jobs  that  necessitated  a  true  running  chuck. 
These  chucks  were  mounted  on  hollow  tool  steel  plugs,  so  that 
a  bar  of  stock  up  to  the  capacity  of  the  chuck  could  be  run 
through  and  worked  en.  There  was  also  one  pair  of  special 
60-degree  cone  centers  used  for  nothing  but  the  best  work; 
one  pair  60-degree  cone  cutters  for  ordinary  work;  one  pair 
90-degree  cone  centers  (both  hardened),  used  for  rough,  hur- 
ried work  which  I  centered  with  a  center  punch;  one  long 
00-degree  cone  center,  projecting  about  4  inches  from  the  chuck, 
to  be  used  on  a  piece  of  work  that  projected  beyond  the  arbor 


the  work  being  supported  by  hand  or  blocked  up  on  the 
bed  of  the  lathe  or  carriage.  For  drilling  round  work,  there 
was  a  V-block  (Fig.  2),  which  was  used  with  the  plate  shown 
in  Fig.  1,  the  work  being  supported  by  hand.  For  drilling 
such  jobs  as  shown  in  Fig.  3,  or  anything  irregular  in  shape, 
an  angle  iron  A  was  bolted  on  the  side  of  the  cross  slide  (Fig. 
•1),  and  the  work  B  to  be  drilled  strapped  onto  It.  Any  angle 
could  be  obtained  in  this  way,  and  in  drilling  a  row  of  holes  It 
was  particularly  handy  as  the  cross  slide  could  be  run  along 
to  first  one  hole  ami  then  the  other.  When  drilling  such  work 
as  a  large  bo.x  tool  which  was  too  large  to  mount  on  the 
angle  iron,  the  cross  slide  was  removed  and  the  work  strapped 
onto  the  ways  of  the  cross  slide  as  shown  in  Fig.  5.  For 
drilling  round  work  such  as  collars,  I  had  a  number  of  pieces 
of  cold  rolled  steel  of  different  diameters,  from  which  one  was 
selected  to  fit  the  hole  in  the  collar,  which  was  then  drilled 
by  using  the  V-block  on  the  tail-stock  spindle. 

For  milling  jobs  I  had  a  number  of  arbors  and  a  varied 
assortment  of  cutters.  One  of  the  best  rigs,  and  one  which 
no  tool-maker  should  be  without,  was  a  9-inch  slitting 
saw,  1/lC  inch  thick,  which  was  kept  mounted  on  an  arbor  all 
the  time  with  the  dog  on  the  arbor,  ready  to  put  in  the  lathe 
at  a  minute's  notice.  Another  useful  fixture  consisted  of  a  flat 
block  of  cast  iron  about  6  inches  long,  4  inches  wide,  and 
1^2  inch  thick,  having  two  90-degree  V's  in  it  at  right  angles 
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or  inside  of  a  hole;  two  60-degree  half-cone  centers  for  the 
tail-stock,  one  cut  clear  to  center  for  squaring  small  work, 
and  one  cut  down  within  3/16  inch  of  center  for  heavier  work; 
two  pair  60-degree  cone  centers  which,  were  turned  down; 
one  pair  to  i:j  inch  and  one  pair  to  5/16  inch  diameter  for 
getting  inside  of  small  holes;  and  one  pair  of  centers  for 
wood  turning,  of  which  I  had  a  little  now  and  then.  As 
there  was  quite  a  little  work  on  samples  which  were  pointed 
90  degrees,  there  was  also  a  pair  of  90-degree  hollow  centers, 
and  three  sizes  of  half-hollow  centers  for  the  tail-stock.  Some 
of  the  work  had  round  ends  highly  polished,  and  for  that 
there  was  a  steel  center  with  a  brass  plug  inserted  in  the  end, 
which  could  be  hand-tooled  out  to  fit  the  work.  All  of  the 
centers  were  draw-poiis^ied  on  the  taper,  and  the  hearl-stock 
centers  were  highly  polished  on  the  end  that  projected  from 
center  hole,  while  the  tail-stock  centers  were  left  black.  Thus 
they  could  be  distinguished  at  a  glance. 

The  collection  of  lathe  tools  consisted  of  about  300  ol  all 
kinds,  shapes  and  sizes  which  were  suitable  for  work  ranging 
from  1/16  inch  to  10  inches  diameter.  There  was  a  set  of  Arm- 
strong regular  turners  for  holding  high-speed  steel  bits,  which 
I  used  altogether  on  regular  turning.  For  drilling  there  were 
Xos.  1,  2,  and  3  Morse  sockets  fitted  to  the  lathe,  and  the 
following  rigs:  For  regular  plain  drilling  there  was  a  plate, 
as  shown  in  Fig.  1,  which  fitted  the  tail-stock  spindle  snugly, 
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to  each  other,  and  a  number  of  tapped  holes.  This  block, 
which  was  bolted  to  the  top  of  the  cross  slide,  and  moved  with 
it,  was  put  to  numberless  uses.  If  I  wanted  a  flat  handle,  such 
as  shown  in  Fig.  G,  did  I  wait  for  a  forging?  Not  i: — simply 
reached  under  the  bench  and  dug  out  a  piece  of  soft  steel  the 
right  thickness,  laid  oft  the  right  shape  on  it,  strapped  it  to 
the  block,  and  sawed  it  out  to  shape;  the  whole  operation 
taking  about  five  minutes.  The  saw  ran  at  approximately  20O 
feet  per  minute  (it  had  fine  teeth,  about  14  to  the  inch),  and 
it  was  fed  through  a  %-inch  flat  stock  at  the  rate  of  2  Inches 
per  minute.  If  I  wanted  to  cut  off  a  piece  of  bar  stock,  I  never 
went  to  the  shaper  to  do  it;  I  could  saw  a  piece  off  with 
this  rig  while  I  waS  getting  the  shaper  ready.  A  few  of  the 
pieces  for  which  this  rig  was  used  are  shown  in  Figs.  7,  8  and 
9.  If  a  number  of  pieces  were  to  be  cut  from  the  bar  it  was 
strapped  down  loosely  in  the  V-groove,  and  a  stop  put  en  the 
outside  of  the  block  to  bring  the  pieces  all  the  same  length. 
The  carriage  was  then  locked  and  the  pieces  sawed.  One  inch 
cold  rolled  stock  could  be  cut  off  at  the  rate  of  one  piece  per 
minute.  Lard  oil  was  used  as  a  lubricant.  When  cutting 
brass  the  saw  ran  at  500  feet  per  minute.  For  milling 
such  jobs  as  the  heads  of  special  cap-screws  or  squared  ends 
on  drill  chuck  wrenches,  the  rig  shown  in  Fig.  10.  which 
was  mounted  on  the  cross  slide,  was  used.  For  this  fixture 
there  was  a  set  of  cast-iron  bushings  with  holes  varying  by 
sixteenths  of  an  inch  for  different  sizes  of  work.     I  used  to 
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have  some  bushings  to  make,  similar  to  the  one  shown  at  C, 
which  had  to  be  cut  Into  four  equal  parts.  For  doing  this 
Job  thtre  was  a  squared  bushing  D  and  the  arbor  E.  The 
squared  bushing  was  inserted  in  the  body  of  the  fixture  in 
place  of  the  round  one;  the  square  headed  sot-screw.s  removed, 
and  a  thumb-screw  liaving  a  Hat  end  put  In.  The  arbor  E 
was  inserted  in  the  squared  bushing,  and  the  screw  lightened 
down  on  It.  The  bushing  to  bo  slit  was  slipped  onto  the 
arbor,  and  the  counterbored  washer  F  tightened  against  the 
end.  The  jig  was  blocked  up  to  such  a  height  that  the  arbor 
E,  where  the  bushing  went  on,  just  touched  the  saw,  passing 
underneath  it,  the  saw  running  backward.  The  flat  sides  on 
the  bushing  D  served  as  an  index  for  the  tour  cuts  as  the 
thumb-screw  w-as  tightened  down  on  each  side.  Split  collets 
were  also  sawed  in  this  jig.  and  short  end  mills  and  counter- 
sinks were  fluted  with  it.     Such  a  job  as  milling  the  face  of 
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Fig. 11 
Figs.  10  and  11.    Fixture  for  Milling  on  the  Lathe  and  Examples  of  Work. 

the  small  cam,  shown  in  Fig.  11,  was  done  by  strapping  the 
V-block  (Fig.  2)  on  the  cross  slide  with  the  V  lengthwise  of 
the  lathe,  and  strapping  the  arbor,  holding  the  cam  in  the 
V  so  the  arbor  could  be  turned  with  a  wrench  on  the  end. 
Then  with  an  end  mill  held  in  the  drill  chuck,  and  getting 
the  proper  depth  of  cut  by  feeding  in  the  cross  slide,  which 
when  in  far  enough  was  locked,  the  arbor  was  revolved  and 
the  piece  milled  to  the  shape  required,  except  the  sharp  cor- 
ner,  which   was   afterward  filed. 

For  boring  jobs  I  had  the  universal  and  combination  chucks, 
a  16-inch  face-plate,  and  a  6-inch  four-jawed,  independent, 
reversible-jaw  chuck  for  small  eccentric  work,  and  a  4  x  6- 
inch  angle  Iron.  Some  of  my  boring  jobs  were  as  small  as 
Vs-inch  diameter,  and  others  as  large  as  10  inches  diameter. 
The  boring  on  the  angle  iron  was  of  the  usual  nature — boxes, 
hearings,  etc.,  for  repairs  on  machines.  When  pieces  were 
too  large  for  the  face-plate  they  were  strapped  to  the  car- 
riage and  a  boring  bar  used.  When  boring  holes  in  the  ends 
of  long  shafts,  the  angle  iron  was  mounted  on  the  side  of 
the  cross  slide  as  in  drilling,  and  the  shaft  was  strapped 
in  the  V-groove  in  the  angle  iron.  A  drill  was  first  used, 
and  then  a  small  boring  tool  which  was  held  in  the  drill  chuck. 
The  boring  tool  is  shown  in  Fig.  12.  This  feature  of  having 
90-degree  Vs  planed  in  the  angle  iron  is  a  valuable  one  where 
there  is  any  round  work  handled  on  the  angle  iron. 

In  connection  with  the  cutting  of  small  pitch  threads,  I 
always  used  carborundum  slip  stones  to  resharpen  the  thread 
tool  before  taking  the  final  finishing  cuts;  in  this  way  it  was 
not  necessary  to  remove  the  tool  and  disturb  its  setting. 
Slip  stones  of  a  medium  grade  of  coarseness  will  remove 
0.002  or  0.003  inch  from  a  small  surface  in  no  time.  These 
were  also  used  on  repair  work.  When  reaming  odd  size  holes, 
if  the  reamer  was  cutting  a  little  large  it  could  be  stoned 
0.002  inch  under  size  in  two  minutes.  For  straight  lathe 
work  I  had  a  number  of  features  for  facilitating  the  speed 
at  which  it  could  be  done.  There  were  three  rests  for  the 
laMie:  the  regular  center  rest,  a  follow  rest,  and  a  rest  for 
light  work  (Fig.  13)  which  fastened  to  the  tail-stock  spindle. 
For  the  center  rest  I  had  five  sets  of  jaws;  one  set  for  small 


work  down  to  3/10  inch  diameter;  one  set  of  shorter  Jaws 
for  the  usual  run  of  work;  one  Bet  still  shorter  for  work  up 
to  the  full  capacity  of  the  rest;  one  set  of  jaws  that  were 
tuiJiied  oft  to  3/16  inch  square  on  their  ends,  for  taper  work; 
one  set  of  steel  jaws  5/10  Inch  thick  to  go  In  between 
shoulders  or  other  narrow  places.  Thus  there  were  sets  of 
jaws  for  all  the  work  that  came  along,  and  there  was  no  wait, 
ing  to  file  jaws  to  take  In  a  large  piece  of  work  and  then  find 
them  too  short  for  the  next  small  work  that  came.  The  slots 
In  the  rest  were  numbered  and  the  jaws  were  numbered  to 
correspond,  so  that  the  latter  always  lined  up  correctly.  On 
the  jaws  a  center  line  was  marked  so  that  as  they  wore 
away  and  had  to  be  filed  oft  on  the  sides  to  make  them  nar- 
rower on  their  points,  they  could  be  filed  to  the  center  line 
and  always  be  lined  up  with  the  center  line  of  the  lathe.  The 
follow  rest,  which  was  of  the  usual  type,  had  several  sets 
of  jaws  for  different  sizes  of  work.  The  rest  shown  In  Fig.  13 
is  not  very  common,  but  Is  mighty  handy  on  small  work. 
The  arms  G  are  adjustable  on  the  shaft,  and  the  jaws  //  are 
of  brass  and  are  also  adjustable. 

The  feed  on  this  lathe  was  thrown  in  by  a  T-handle  ./  which 
could  be  turned  either  way,  and  also  thrown  out  by  revolving 
in  the  same  direction.  When  turning  a  long  piece  in  the 
lathe  a  bar  was  fastened  to  tne  bed  of  the  lathe,  as  shown  in 
Fig.  14,  and  In  that  an  adjustable  rod  K  which,  when  the 
feed  handle  struck  it,  would  throw  the  feed  out.  This  was 
very  handy,  as  I  could  be  doing  something  else  while  turning 
a  long  piece. 

I  used  to  have  a  number  of  long,  square  threaded  screws 
of  mild  steel  to  make  1%  inch  diameter,  three  threads 
per  inch.  When  doing  square  threading  an  Armstrong  tool- 
holder  was  used  for  holding  %-inch  square  tool  bits;  these  bits 
were  made  of  Novo  steel.  There  was  one  tool  for  roughing 
and  one  for  finishing,  0.005  inch  being  left  on  each  side  of 
the   thread   to   remove   with   the   finishing  tool. 

As  there  was  no  compound  rest  for  the  lathe,  when  doing 
angular  work  other  means  had  to  be  provided.  For  angles 
up  to  10  degrees,  measured  from  a  line  at  right  angles  to  the 
ways,  setting  the  tail-stock  over  would  do.  For  angles  up  to 
15  degrees,  measured  from  a  line  parallel  to  the  ways,  the 
taper  attachment  was  used,  but  for  angles  of  larger  degree. 
another  scheme  was  adopted.  The  carriage  feed  and  the 
cross  feed  could  both  be  thrown  in  together,  which  gave  an 
angle  of  about  45  degrees.     This  angle  could  be  varied  either 
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Figs.  12  to  15.    Automatic  Feed  Stop  and  Miscellaneous  Lathe  Tools. 

way  by  setting  the  tail-stock  over  or  by  connecting  up  the 
taper  attachment.  Tills  was  applied  in  a  very  practical  man- 
ner to  the  making  of  some  90-degree  inserted  tooth  counter- 
sinks, 5  inches  in  diameter.  1  used  this  method  for  turning 
the  90-degree  nose  of  the  countersink,  and  boring  the  90- 
degree  steel  cone  which  fitted  the  nose,  which  was  afterward 
cut  up  into  sections  for  holding  the  teeth.  Having  no  index- 
ing attachment  on  the  shaper,  the  graduating  was  all  done 
in  the  lathe  with  the  gearing,  using  a  sharp-pointed  tool  in 
the  tool-post,  and  then  transferring  the  work  to  the  shaper 
and  working  to  the  lines.  When  cutting  off  a  piece  on  an 
arbor,  I  always  set  my  calipers  to  about  0.005  inch  over  the 
size  of  the  arbor,  and  then,  holding  the  calipers  in  the  sloi 
made  by  the  cutting-off  tool,  cut  away  freely  until  the  calipers 
slipped  over  the  work.  This  is  only  a  little  kink,  but  it  often 
saves  cutting  into  the  arbor.     There  are  various  wayS/Of  fix- 
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Ing  the  ends  of  centers,  but  the  best  way  I  know  of  Is  shown 
In  Fig.  15.  A  renter  finished  like  this  will  stand  any  amount 
of  banging  without  Injuring  the  fit  In  the  center  hole.  Some 
of  these  kinks  may  not  be  new  to  all,  but  they  are  all  good 

ones,  and  tinu-savers. 

«     *     « 

A  CONVENIENT  OUTSIDE  SHOP  HOIST. 

The  shop  of  E.  E.  Bartlett,  of  Boston,  the  builder  of  the 
Greencrd  arbor  press.  Is  located  on  the  sixth  floor  of  a  factory 
building.  As  the  elevator  service  Is  not  particularly  con- 
venient, and  as  the  castings  for  the  larger  sizes  of  the  arbor 
presses  are  quite  heavy,  they  are  hoisted  up  the  outside  of 
the  building  and  in  through  a  door  onto  the  floor  of  the  shop. 
The  same  arrangement  is  used  for  lowering  the  finished  work. 
This  is  a  very  common  practice.  The  ordinary  rig  consists 
of  a  wooden  beam  projecting  over  the  doorway  for  a  few  feet 
and  provided  with  an  eye-bolt  to  which  a  block  and  tackle  is 
rigged,   which    is   operated   by   anything    that   comes   handy. 
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A  Convenient  Hoist  for  Handling  Material  through  an  Outside 
Door^vay  in  an  Upper  Floor. 

For  hoisting  a  bale  of  hay  with  such  an  arrangement  to  the 
second  story  of  a  stable,  a  horse  is  hitched  to  the  end  of  the 
rope;  in  manufacturing  establishments  the  horse  is  sometimes 
used,  but  the  hauling  is  more  often  done  with  some  homemade 
winding  arrangement. 

Mr.  Bartlett  has  improved  on  the  primitive  construction  in 
a  way  that  gives  him  little  reason  to  regret  the  inefficiency 
of  the  elevator.  The  arrangement  is  shown  diagrammatically 
in  the  accompanying  line  engraving.  A  steel  I-beam,  properly 
proportioned,  is  firmly  suspended  beneath  the  arch  of  the 
door-way,  projecting  outdoors  for  a  sufficient  distance  to  allow 
the  material  to  clear  the  sides  of  the  building,  and  extending 
inward  for  25  feet  or  so  over  a  shipping  and  receiving  floor. 
On  the  under  flanges  of  this  I-beam  runs  a  trolley,  provided 
with  two  idler  sheaves.  Over  these  passes  a  wire  rope,  from 
which,  by  means  of  a  block  and  hook,  the  load  is  suspended 
as  shown.  The  outer  end  of  this  rope  is  fastened  to  the 
outer  end  of  the  I-beam,  while  the  inner  end  is  led  back  to 
a  regular  commercial  form  of  elevator  hoist  provided  with 
the  usual  stops  to  prevent  overwinding,  and  having  the  usual 
arrangement  of  shifting  belts  for  raising  or  lowering  the 
load  as  required.  The  controlling  ropes  for  this  elevator 
hoist  are  brought  to  a  point  near  a  window  beside  the  door- 
way, where  the  operator  can  have  a  full  view  of  the  opera- 
tion, both  indoors  and  out. 

The  trolley  is  connected  with  a  chain  running  over  the 
idler  at  the  outer  end  of  the  beam  and  over  a  sprocket  at 
the  inner  end.  This  sprocket  is  connfected  by  gearing  with 
tight  and  loose  reversing  pulleys,  whose  belt  shifter  is  oper- 
ated by  cords  which  are  also  led  to  the  operator's  position  by 
the  window.  It  will  be  seen  that  with  this  familiar  arrange- 
ment of  trolley  and  hoisting  rope,  the  load  may  be  raised  or 


lowered  and  traversed,  together  or  separately,  the  two  motions 
being  Independent  of  each  other.  The  operator  at  the  window 
raises  the  load  from  the  truck  below  until  It  reaches  the  level 
of  the  doorway,  then  runs  the  trolley  in  by  power  until  It 
reaches  the  desired  position  over  the  receiving  floor,  when 
it  is  lowered  and  released.  One  great  advantage  of  this  ar- 
rangement, from  the  standpoint  of  safety,  is  the  avoiding  df 
the  necessity  for  leaning  out  through  the  door  to  pull  the 
load  in;  a  frequent  cause  of  accidents  is  thus  avoided.  An- 
other advantage  is  the  convenience,  in  shipping,  of  being  able 
to  take  work  from  the  floor  and  deposit  it  in  the  wagon,  with- 
out requiring  the  intermediate  operation  of  shifting  on  rollers 
into  the  elevator,  and  from  the  elevator  to  the  truck.  The 
whole  arrangement  Is  very  simple,  and  may  be  made  almost 
entirely  from  commercial  parts.  For  hoisting  loose  eastings 
a  basket  is  used,  made  of  boiler  iron. 

*  «     * 
EXPERIMENTS  WITH  ROPE  AND  BELT  DRIVES. 

Some  experiments  have  been  undertaken  by  the  Technical 
Institute  at  Charlottenburg,  Germany,  in  order  to  establish 
definitely  the  loss  of  energy  in  transmitting  power  by  means 
of  belts  and  ropes.  These  experiments  indicate  that  the 
capacity  of  belts  for  transmitting  power  at  high  velocity  Is 
considerably  higher  than  given  by  ordinary  formulas  and 
calculating  methods.  It  appears  from  the  experiments  that 
it  is  an  advantage  in  belt  drives  to  use  large  pulley  diameters, 
and  consequently  high  peripheral  velocity.  Considerably  bet- 
ter results  are  obtained  if  the  pulleys  are  made  from  wood 
for  diameters  less  than  24  inches.  An  idler  for  obtaining 
the  required  tension,  placed  close  to  the  small  pulley  and 
having  a  diameter  at  least  50  per  cent  greater  than  this 
pulley,  does  not  reduce  the  efficiency  of  the  drive  in  any 
appreciable  degree  when  the  belt  speed  is  not  greater  than 
100  feet  per  second.  An  idler  for  producing  proper  tension 
and  for  providing  larger  angle  of  contact  on  the  smaller 
pulley  is  therefore  to  be  recommended  in  belt  drives  of  high 
ratio  between  the  sizes  of  the  pulleys. 

The  friction  in  the  bearings  is  considerably  greater  for 
rope  drives  than  for  belt  drives^  because  ropes  must  be  under 
higher  tension  than  belts,  all  other  conditions  being  equal. 
The  efl^iency  of  rope  drives  decreases  considerably  for  high 
speeds,  while  it  increases  for  belt  drives.  When  high  peri- 
pheral velocity  is  required  it  is  therefore  advisable  to  use 
belts  rather  than  ropes.-  In  the  case  of  rope  drives  the 
efficiency  is  also  reduced  when  the  diameter  of  the  pulley  or 
sheave  is  reduced,  due  to  the  power  required  for  bending  the 
rope,  whereas  the  diameter  of  pulley  in  belt  drives  is  of 
very  little  consequence,  within  rather  large  limits.  The 
highest  efficiency  obtained  during  the  tests  referred  to  was 
9S  per  cent  with  the  belt  drive,  all  conditions  being  ideal. 
Power  transmission  by  means  of  a  single  rope,  gave  97  per 
cent  as  the  highest  efficiency;  using  two  ropes  side  by  side, 
made  the  highest  efficiency  95  per  cent;  and  only  90  per  cent 
efficiency  was  obtained  with  four  ropes  side  by  side.  The 
efficiency  in  the  case  of  rope  drives  thus  decreases  about  in 
proportion  to  the  number  of  ropes  employed.  The  figures 
quoted  give  the  actual  efficiency  of  the  drive,  the  friction 
losses  in  the  bearings  being  subtracted.  The  latter  are  also 
greater  in  the  case  of  ropes  than  in  the  case  of  belts,  due  to 
the  higher  tension  required  in  rope  drives.  While  idlers  in 
the  case  of  belt  drives  did  not  appreciably  decrease  the  effi- 
ciency, in  the  case  of  rope  drives  it  was  found  that  idler 
sheaves  decreased  the  efficiency  considerably. 

•  *    * 

A  scheme  for  securing  efficient  industrial  education  which 
undoubtedly  could,  in  a  modified  form,  be  worked  to  advan- 
tage in  many  of  our  industrial  centers  in  the  United  States, 
has  been  adopted  by  a  number  of  English  firms.  It  appears 
that  some  municipalities  maintain  public  evening  schools  es- 
pecially adapted  to  the  needs  of  apprentices,  but  as  the  ex- 
penses for  these  evening  schools  are  rather  too  high  to  be 
borne  directly  by  the  municipality,  if  efficient  instruction  is 
to  be  given,  the  local  firms  have  agreed  to  pay  a  certain  sum 
for  the  instruction  of  each  of  their  respective  apprentices  who 
joins  an  evening  class,  and  monthly  reports  are  forwarded  the 
firms  as  to  the  attendance  and  progress  of  the  students. 
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THE  MANUFACTURE  OF  TAPS-2. 

In  tlie  January  Issue,  the  turning,  threading,  s(iuarinB,  Hut- 
iug.  chamfering,  and  relieving  of  taps,  as  practiced  in  the 
manufacture  of  these  tools  by  the  Wells  Bros.  Co..  Greenfield, 
Mass.,  was  treated  in  detail.  It  is  proposed  In  the  present 
and  concluding  article  on  the  manufacture  of  taps  to  treat  of 
the  hardening  and  other  operations  still  remaining  to  be 
performed  on  the  taps,  and  also  to  refer  briefly  to  some  of 
the  many  interesting  features  of  the  shop  equipment  and  sys- 
tems used  in  the  works  of  the  Wells  Bros.  Co. 

Hardening. 
The  hardening  of  taps  and  dies  in  this  plant  is  carried  on 
according  to  the  most  modern  methods,  and  several  features 
have  been  introduced  which  are  of  particular  Interest.  The 
hardening  room  is  completely  dark  except  for  what  little 
daylight  comes  In  through  the  ventilators  in  the  ceiling. 
There  is  an  advantage  in  having  this  room  dark  as  it  is 
possible  for  the  hardener  to  judge  exactly  the  heat  of  the 
pieces  to  be  hardened,  by  their  color.    It  -would  seem  that  a 
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Flff.  20.    Dlaerranimatical  Sketch  of  Aprangfement  of  Hardenlngr  Room. 

hardening  room  without  windows  would  be  rather  uncom- 
fortable, but  the  ventilation  is  of  the  best,  and  the  arrange- 
ment for  securing  efficient  ventilation  without  letting  in  the 
light  is  indicated  diagrammatically  in  Fig.  20.  The  hardening 
room  proper  may  be  said  to  consist  of  a  concrete  tank  A  hav- 
ing walls  extending  up  about  3  feet  from  the  floor.  Outside  of 
these  walls  are  the  actual  outside  walls  B  of  the  building, 
which  are  provided  with  openings  or  windows  C  below  the 
level  of  the  top  of  the  walls  A.  From  these  windows  the  air 
circulates  through  the  room,  escaping  through  ventilators  in 
the  ceiling. 

This  system  of  ventilation  evidently  is  unusually  efficient, 
as  the  hardening  room  was  much  cooler  than  a  great  many 
others  w'hich  the  writer  has  known,  in  which  the  windows 
for  ventilation  and  light  were  provided  directly  in  the  walls. 
It  is  evident  that  it  is  permissible  to  have  the  windows  con- 
stantly open  and  secure  better  ventilation  in  a  case  where 
the  arrangement  is  as  indicated  in  Fig.  20,  because  tlie  cold 
air  does  not  strike  the  furnace  directly,  nor  does  the  draft 
inconvenience  the  operators,  as  is  often  the  case  when  ordi- 
nary windows  in  a  hardening  room  are  opened. 

The  furnaces,  which  are  of  the  con'pany's  own  design,  are 
heated  by  oil  fuel.  An  underground  tank  is  provided  outside 
of  the  works,  having  a  capacity  of  6,000  gallons.  From  this 
the  oil  is  pumped  to  a  small  tank  where  it  is  under  pressure 
and  from  where  it  goes  to  the  various  furnaces.  The  surplus 
oil  returns  to  the  big  tank  by  a  return  pipe.  All  piping  is 
under  the  concrete  floor  in  the  hardening  room.  There  are 
two  regular  hardening  furnaces  installed  in  the  works,  one 
for  large  and  one  for  small  work.  No  lead  pots  filled  with 
molten  lead  are  used  for  ordinary  hardening,  as  it  is  con- 
sidered that  the  method  of  hardening  in  lead  is  a  poor  one, 
and  that  in  order  to  obtain  satisfactory  results  more  modern 
methods  must  be  employed.  The  hardening  furnace  for  small 
work  is  provided  with  ten  tubes  or  pipes  1%  inch  in  diameter 
and  14  inches  long.  These  tubes  pass  directly  through  the 
furnace  and  the  outside  walls  of  the  furnace  frame,  and  are 
open  at  the  front  end.  The  flames  from  the  burners  strike 
the  outside  of  that  part  of  these  tubes  which  is  inside  the 
furnace.  The  pipe  used  is  ordinary  gas  pipe,  and  burns  out 
in  from  four  to  six  weeks. 

The  work  is  placed  in  half  circular  shells  and  pushed  into 
the  tubes  where  it  is  heated  slowly  and  very  uniformly.  The 
operator  observes  when  the  work  has  reached  the  correct 
hardening   temperature,    then    he    removes   the    half   circular 


shell  with  the  work  from  the  tube,  and  dumps  it  directly  into 
the  hardening  bath  which  consists  of  ordinary  brine.  It  has 
been  found  that  this  method  of  hardening  is  superior  to  any 
that  has  been  tried  In  the  works,  and  that  the  taps  come  out 
of  the  hardening  bath  with  a  remarkably  even  texture.  Taps 
up  to  flve-eighths  Inch  diamelcr  are  hardened  In  this  manner. 

Larger  taps  are  hardened  In  a  furnace  where  the  oil  fuel 
strikes  cast  Iron  plates  on  which  the  work  rests.  The  work 
Is  heated  very  slowly.  By  distributing  the  flame  from  the 
burner  In  a  certain  way.  It  Is  possible  to  heat  the  furnace  and 
the  cast  Iron  plate  at  one  end  much  more  than  at  the  other. 
The  work  is  first  put  in  at  the  cooler  end  of  the  furnace,  ami 
gradually  moved  over  to  the  hottest  part,  and  when  It  has 
been  in  long  enough  to  insure  a  uniform  heat  throughout  the 
work,  even  en  large  pieces,  It  Is  rtmoved  and  quenched,  as 
usual. 

Some  taps,  like  bit  brace  taps,  for  instance,  are  not  turned 
up  from  the  solid  stock  but  are  drop  forged.  These  drop 
forgings  must  be  annealed  before  the  taps  are  turned  to  the 
correct  size.  The  annealing  is  done  in  an  ordinary  annealing 
furnace,  the  work  being  packed  with  cast  iron  chips  in  cast 
iron  boxes  and  a  cover  of  cast  iron  placed  on  the  boxes.  These 
boxes  are  placed  in  the  furnace  in  the  morning  and  the  fire 
is  kept  going  for  ten  hours.  The  boxes  are  then  removed  from 
the  furnace  the  next  morning. 

Some  interesting  things  seen  in  the  hardening  room  which 
do  not  have  direct  bearing  on  the  manufacture  of  taps,  may 
here  be  mentioned.  One  is  the  method  for  obtaining  the 
mottled  effect  which  the  company  produces  on  die-stocks  and 
several  other  tools  having  large  polished  surfaces.  In  order 
to  obtain  a  fine  mottled  effect  on  the  steel,  the  object  to  be 
treated  is  first  highly  polished  and  then  very  carefully  cleaned 
from  all  oil  in  hot  soda  solution.  It  is  then  slowly  heated  to 
a  temperature  of  from  150  to  200  degrees  by  placing  it  on  the 
hot  fire-brick  covering  the  top  of  the  furnace.  When  heated 
to  the  degree  mentioned,  the  steel  is  put  in  a  pot  of  heated 
cyanide  of  potassium  and  brought  to  a  dark  red  heat.  It  is 
then  dipped  into  clear  water  and  vigorously  moved  about  in 
this.  Unless  the  work  is  moved  about  when  cooling  off  in  the 
water,  the  mottled  effect  desired  will  not  be  obtained. 
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Diagrammatical  Section  of  Hardening:  Furnace 
for  High-speed  Steel. 


Gages  are  not  hardened  by  heating  in  the  furnace  the  same 
as  regular  tools,  but  are  pack  hardened.  The  gages  to  be 
hardened  are  packed  in  ordinary  ground  bone  in  cast  iron 
boxes  covered  with  fire  clay  on  top,  and  then  heated  for  about 
three  hours. 

For  hardening  high-speed  steel,  a  special  furnace,  shown 
diagrammatically  in  Fig.  21,  is  employed.  For  obtaining  the 
heat  required,  coke  and  an  air  blast  are  employed.  Small 
work  is  heated  from  three  to  four  minutes  and  quenched  in 
linseed  oil  mixed  with  ordinary  salt;  as  much  salt  as  the 
oil  will  dissolve  is  used. 

Long  taps  which  require  straightening  are  heated  to  a  straw 
temper  and  then  placed  under  a  straightening  press  having 
two  cast  iron  blocks  in  which  the  tap  rests  at  the  ends.  A 
screw  with  a  block  bearing  on  the  tap  is  then  used  for  ob- 
taining the  required  pressure  for  straightening  the  tap.  All 
taps  are  tempered  in  oil,  and  the  temper  is  drawn  to  a  tem- 
perature of  from  430  to  450  degrees  F. 
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PollBhlngr  the  Taps. 

Before  hardening,  the  shank  of  the  tap  is  polished.  After 
hardening,  tlie  taps  are  again  loturned  to  the  polishing  room 
when  they  are  ground  or  polished  in  the  flutes  by  means  of  a 
small  vulcanized  wheel  of  semi-circular  cross-section.  The 
taps  are  then  burred  between  the  threads  with  a  piece  of 
soft  steel,  usually  hoop  iron,  which  is  caused  by  hand  to  slide 
or  rub  between  the  teeth,  the  tap  meanwhile  being  revolved 
on  centers.  After  this  burring  operation  the  taps  are  cleaned 
in  the  threads  by  a  wire  brush  revolving  at  high  speed.  Then 
the  shank  and  the  end  and  corners  of  the  square  are  polished 
by  hand. 

A  view  of  the  polishing  room  is  shown  in  Fig.  22.  All 
polishing  and  grinding  is  done  by  hand;  the  polishing  room 


Fig.  22.    Grinding  Department— A  Common  Form  of  Shop  Truck  used 
in  the  Shops  Is  shown  in  the  Foregrround. 

is  unusually  free  from  dust  owing  to  the  fact  that  every 
wheel  is  provided  with  a  sheet-steel  hood  connecting  with  an 
exhaust  system  under  the  floor.  The  arrangement  is  shown 
plainly  in  Fig.  23,  -which  also  shows  a  machine  of  rather 
ancient  design,  it  having  been  built  in  1877.  The  most  inter- 
esting thing  about  this  machine  is  that  It  is  provided  simply 
with  ordinary  cast  iron  boxes  carefully  protected  from  dust 
by  dust  caps,  and  while  it  has  been  in  constant  use  tor  the 
last  thirty-two  years,  the  boxes  are  still  in  good  condition. 
This  indicates  the  possibilities  of  regular  cast  iron  boxes  for 
journals  running  at  high-speed,  provided  the  hexes  are  care- 
fully protected  from  grit  and  dust. 

Tools  for  Inspecting:  the  Taps. 

The  taps  are  now  ready  for  the  inspection  department,  a 
view  of  which  is  shown  in  Fig.  24.  It  should  be  mentioned 
in  this  connection,  however,  that  between  each  operation  of 
any  consequence  all  tools  go  to  the  inspection  department  to 
be  inspected  before  the  next  operation  on  the  tools  is  per- 
formed. In  the  inspection  department  the  system  of  gages 
developed  by  the  Wells  Bros.  Co.,  examples  of  which  are  shown 
in  Figs.  19  (January  issue)  and  25,  play  an  important  part. 
Fig.  2-5  shows  two  thread  micrometer  gages  for  measur- 
ing the  angle  diameters  of  taps;  these  micrometers  are  pro- 
vided with  large  dials  at  the  measuring  screw  end  of  the 
device,  the  dials  being  graduated  so  that  0.0001  inch  can  be 
easily  read  off,  this  amount  being  equivalent  to  3/64  inch  on 
the  periphery  of  the  dial.  These  thread  micrometers  are 
made  according  to  the  principle  developed  by  the  company, 
having  the  two  measuring  points  offset  half  of  the  pitch  so 
that  each  point  enters  directly  into  a  thread  in  the  tap  to  be 
measured.  In  the  foreground  is  shown  a  block  holding  a 
number  of  measuring  points  which  can  be  substituted  in 
these  measuring  instruments  for  different  pitches  and  classes 
of  threads. 

On  the  right-hand  side  in  Fig.  25  are  shown  two  thread 
micrometers  mounted  in  convenient  holders,  which  are  pro- 
vided with  points  for  measuring  the  angle  diameters  of 
threads,  the  anvil  point  being  adjustable  for  different  pitches, 
the  same  as  in  the  larger  instruments.  In  the  same  illustra- 
tion is  also  shown  an  interesting  gage  for  measuring  the 
angle  and  width  of  the  flat  of  Acme  standard  thread  tools. 
In  Fig.  19  are  shown  the  regular  working  gages  employed  in 


the  works  and  in  the  inspection  room.  We  have  already  re- 
ferred to  the  limit  gages  A  and  B  for  measuring  diameters 
of  plain  work.  It  will  be  seen  that  these  gages  are  also  made 
with  sharp  points,  as  shown  at  C,  for  measuring  the  angle 
diameter  of  threads.  This  system  of  gages,  as  well  as  some  of 
those  shown  in  Fig.  25,  has  previously  been  described  in 
Machinery  in  the  August  and  September.  1907.  issues.  For 
measuring  the  lead,  gages  as  shown  at  /J,  Fig.  19,  are  used. 

The  company  is  at  the  present  time  preparing  to  place  on 
the  market  a  system  of  limit  gages  which  have  been  used  in 
the  works  for  some  time,  of  which  one  example  is  shown  at 
E,  Fig.  19,  the  female  gages  being  placed  in  the  box  shown, 
and  the  male  gages  being  seen  in  front  of  the  box.  The  fea- 
ture of  these  gages  is  that  each  gage  is  surrounded  by 'a 
hard  rubber  ring  on  the  outside,  one  being  black  and  one 
being  red.  The  black  color  indicates  the  maximum  limit  gage 
and  the  red  color  the  minimum  gage,  the  red  color  being  the 
"danger  signal."  This  same  indicating  system  is  followed 
in  regard  to  the  handles  of  the  plug  gages.  The  advantage 
of  such  visible  indications  of  the  maximum  and  minimum 
gage,  which  obviate  the  necessity  of  locking  for  the  stamping 
en  the  gages,  is  evident. 

The  system  of  setting  the  limit  gages  cf  the  type  shown 
at  C  Fig.  19.  is  of  considerable  interest.  In  order  to  make 
it  possible  to  set  the  gages  easily  to  any  predetermined  limits, 
a  special  threaded  plug  is  provided,  having  a  very  slight 
taper.  At  a  certain  place  on  this  plug  the  exact  standard 
size  is  indicated  by  a  line.  The  taper  for  each  plug  is  so 
selected  that  the  next  thread  below  the  size  line  marked  is 
0.001  inch  less  in  diameter  than  the  standard  diameter  at 
the  line,  the  second  thread,  0.002  inch  less,  and  so  forth;  the 
first  thread  above  the  size  line  is.  of  course,  0.001  inch  larger 
in  diameter  than  this  dimension.  By  adjusting  the  maximum 
and  minimum  limits  of  the  gages  to  this  taper  plug,  the  gages 
can  evidently  be  set  to  any  limits  varying  by  0.001  inch,  and 
if  special  care  is  used,  limits  as  close  as  0.0005  may   be  ob- 


Fig.  23.    An  Old  Grinder  built  in  1877  which  still  gives  Efficient  Service. 
Note  also  System  used  for  Exhausting  the  Dust  due  to  Grinding. 

tained.  The  same  system,  cf  course,  can  also  be  used  for  the 
setting  of  the  plain  limit  gages  A  and  B  in  Fig.  19,  a  plain 
plug  with  size  lines  being  used. 

The  Stock  Room. 
After  the  inspection  the  taps  go  into  the  stock-room,  where 
the  smaller  ones  are  put  away  in  drawers,  as  shown  in  the 
foreground  of  Fig.  26.  The  larger  taps  are  put  away  on  open 
shelves.  All  the  racks  and  shelves  are  made  of  metal,  and 
the  shelves  are  adjustable  for  height  on  principles  similar 
to  those  employed  in  adjustable  shelve  bookcases.  This  gives 
great  flexibility  to  the  storage  system.  The  stock-room  is  also 
unusually  light,  due  to  the  fact  that  there  are  no  solid  parti- 
tions such  as  are  necessary  when  the  shelves  are  made  from 
wood.  On  each  of  the  drawers  in  which  the  smaller  taps  are 
contained,  the  kind,  size,  and  pitch  of  the  tap  is  marked,  and 
also  the  minimum  and  maximum  number  of  taps  which  ouglit 
to  be  kept  in  stock.  When  the  storekeeper  finds  that  the 
number  cf  taps  of  a  certain  kind  is  running  down  towards 
the  minimum  limit,  he  puts  in  an  order  for  a  new  supply  of 


Februiiry,  1909. 


MACHINERY. 


437 


this  liiiid  of  taps.  In  this  way  a  full  supply  of  all  sizes  and 
pitches  are  assured  without  any  elaborate  system  of  book- 
keeping. 

Some  Features  or  Interest  In  the  Shop. 

There  are  many  features  In  the  shop  equipment  and  the 
systems  employed,  which  are  seldom  seen  in  other  plants. 
One  of  the  first  things  which  the  observer  will  notice  is  the 
liberal  use  made  of  concrete.  Not  only  are  the  floor  in  the 
shop  and  the  larger  machine  foundations  made  of  concrete, 
but  many  smaller  machines  are  provided  with  concrete  sup- 
ports instead  of  cast  iron  legs,  and  it  is  stated  that  tlio  cost 
of  concrete  used  for  this  purpose  is  only  from  one-fourth  to 
one-fifth  that  of  iron  legs.  Concrete  is  also  used  largely  for 
supports  for  work  benches,  and  in  the  shipping  room  the 
wTlter  saw  a  large  bench  made  entirely  out  of  concrete,  in- 
tended to  be  used  for  nailing  boxes;  the  noise  commonly 
present  in  the  shipping  room,  due  to  the  hammer  blows  in 
nailing  boxes  and  crates  and  the  vibrations  in  the  benches  and 
floors,  are  largely  eliminated  in  this  shipping  room,  due  to 
the  fact  that  there  are  no  vibrations  in  the  supporting  bench 
or  floor,  and  it  appears  from  a  comparison  with  other  places 
within  the  writer's  experience  that  the  larger  proportion  of 
the  noise  is  due  not  to  the  nailing  operation  itself,  but  to 
the  fact  that  the  box  or  crate  is  supported  on  a  flimsy  and 
vibrating  support. 

All  tools  are  stored  in  the  shop  in  cabinets  with  sliding 
glass  doors,  and   the  benches   in  front  of  these  cabinets   are 


Fig    24.    Inspection  Department. 

covered  with  linoleum.  It  has  been  found  that  it  is  not  only 
cheaper  to  keep  the  benches  thus  covered,  if  a  neat  appearance 
is  valued,  than  it  would  be  to  try  to  keep  a  wooden  bench 
in  fairly  good  condition,  but  it  is  also  much  easier  to  keep 
clean.  All  cutters  are  placed  on  wooden  pegs  mounted  in 
blocks,  and  on  the  end  of  each  block  is  given  the  sizes  of  the 
cutters  and  the  purpose  for  whicli  they  are  intended. 

Each  foreman  in  the  shop  is  supplied  wtih  a  volume  of  blue- 
prints bound  in  a  loose  leaf  binder,  and  he  is  also  provided 
with  a  loose  leaf  binder  for  all  special  instructions  given  to 
his  department  from  the  superintendent's  office.  All  gages  are 
turned  in  to  the  inspection  department  once  a  week  to  be  in- 
spected and  adjusted. 

Besides  the  regular  stock-room,  a  storeroom  is  also  pro- 
vided for  work  in  progress.  All  work  goes  to  this  store- 
room between  each  operation,  and  as  mentioned  before,  it  is 
then  inspected  if  the  operation  warrants  this.  On  regular 
taps  only  the  threading  and  finishing  is  inspected,  there  being 
practically  no  chance  for  mistakes  in  the  other  operations  in- 
asmuch as  the  operators  are  provided  with  limit  gages  which 
determine  whether  the  work  is  made  as  required.  One  of  the 
features  in  the  shop  which  saves  a  large  amount  of  handling 
of  the  material,  and  makes  its  transportation  from  one  part 
of  the  shop  to  another  convenient,  is  the  use  of  box  trucks 
of  the  type  shown  in  Fig.  27.  This  truck  is  practically  an 
iron  truck  provided  with  a  wood  lining,  and  it  rests  on  four 
wheels,  one  at  each  end  and  one  on  each  side,  as  shown.  When 
the  work  has  been  placed  in  the  trucli  after  having  been  fin- 
ished in  one  department,  it  is  transported  to  the  storeroom 
for  unfinished  work,  and  remains  in  the  truck  until  it  is  sent 


to  the  department  where  the  next  operation  U  to  be  per- 
formed. It  Is  then  taken  out  of  the  truck  as  it  is  wanted  for 
the  machines,  and  when  the  operation  Is  performed  it  is 
placed  in  another  truck  ready  to  go  back  to  the  storeroom 
again;  in  this  way  any  superlluous  amount  of  handling  the 
material  is  avoided.  These  box  trucks  at  the  same  lime  pro- 
vide good  means  for  storage  of  the  artlclea. 

In  the  same  illustration  is  also  shown  one  of  the  very  con- 
venient benches  used  all  over  the  shop.  It  will  be  noticed 
that  it  consists  mainly  of  an  iron  frame  provided  with  two 
wooden  shelves.  All  over  the  shop  one  finds  trucks  and  stands 
of  various  types  built  up  with  iron  frames,  Mr.  'Wells  being  a 


Figr.  25.    A  Set  of  Thread  Micrometer  Gag:es  of  the  Wells  Bros.  Co  'm 
Type,  used  In  Inspecting  Taps. 

great  believer  in  "iron  furniture"  on  account  of  its  strength 
and  durability.  The  interesting  feature  about  this  work 
bench,  however,  is  that  it  has  no  sliding  drawers,  but  is  pro- 
vided with  two  cast  iron  semi-circular  trays  which  are 
mounted  on  a  stud  at  the  center  of  the  circle,  and  when  the 
material  contained  in  the  trays  is  wanted,  all  that  js  re- 
quired is  to  swing  the  tray  out  so  that  the  contents  are  ex- 
posed. It  is  clear  that  in  this  way  the  whole  contents  of  the 
tray  will  become  visible  when  the  tray  is  swung  out  com- 
pletely, whereas  in  the  case  of  a  drawer,  it  is  not  usually  pos- 
sible to  pull  it  out  far  enough  to  see  the  complete  contents, 
particularly  when  heavy  tools  are  stored  away  in  it.  Be- 
sides, the  difficulty  of  trying  to  pull  out  a  drawer  containing 
heavy  tools  and  making  it  slide  freely  is  well  known.  In  the 
engraving,  Fig.  27,  the  upper  tray  is  shown  closed,  while  the 
lower  one  is  shown  swung  out  so  that  about  three-quarters 
of  the  contents  are  exposed  to  view. 

The  equipment  in  the  shop  is  highly  specialized.  In  a  gen- 
eral way  one  might  say  that  there  are  very  few  standard 
machine  tools,  and  there  are  few  machines  of  modern  make. 
This,  however,  in  no  way  interferes  with  the  efficiency  of  the 


Fig.  26.    A  "Street"  In  the  Stock-room  where  the  Finished  Work  Is  Stored. 

shop,  for  it  is  plainly  in  evidence  that  a  simple  machine  de- 
signed exclusively  for  performing  one  specific  operation  is 
a  far  better  investment,  and  far  more  efficient  for  the  work 
it  is  intended  to  do  in  specialized  ma'uifacture.  than  would  b8 
one  c£  the  modern  universal  machines  which  in  many  re- 
spects are  largely  tool-room  machines.  It  is  Mr.  Wells'  opinion 
that  in  most  classes  of  manufacture  the  highest  efficiency  can 
be  reached  by  simple  improvements  of  the  ordinary  design 
of  machine  tools  rather  than  by  departing  too  far  from  the 
old  line  of  tools  and  trying  to  introduce  new  features  which 
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are  seldom  or  never  required  in  ordinary  manufaoture.  There 
are  many  machines  in  the  shop  which  were  built  twenty  or 
more  years  ago  which  are  still  in  use  and  which  perform  the 
work  they  are  used  upon  fully  as  efficiently  as  would  a  stand- 
ard modern  machine  tool,  but  it  is  understood  that  those  con- 
ditions are  true  only  in  cases  where  the  manufacture  Is 
highly  specialized  as  in  the  case  of  malting  taps  and  dies. 

Being  a  one-story  shop  and  provided  with  skylights,  It   is 
exceptionally  well  lighted,  a  feature  which   is  also  evidenced 


27.    A  Work  Bench  ^pith  Handy  "Drawers"  and  a  Storage  Truck 
used  Extensively  In  tne  Shops. 

by  the  appearance  of  the  half-tones,  the  photographs  for 
which  were  taken  on  a  very  dark  and  foggy  day  with  no  di- 
rect sunlight  whatever. 

After  having  noted  the  methods  at  present  employed  in  the 
making  of  taps  in  a  highly  specialized  tap  manufacturing 
plant,  it  may  be  interesting  to  refer  to  the  methods  which 
Mr.  Wells  and  his  brother  first  employed  when  they  started 
in  making  taps  thirty-three  years  ago.  Special  machinery, 
and  even  the  now  common  types  of  standard  machines,  were 
then  not  as  common  as  now,  and  when  manufacturing  on  a 
small  scale  in  particular,  some  methods  which  to-day  would 
be  considered  rather  crude,  were  employed.  Mr.  Wells  tells 
of  how  they  used  to  cut  off  the  tap  blanks  in  the  blacksmith 
shop  from  the  rough  stock,  one  man  wielding  the  sledge  while 
another  held  the  cold  chisel.  The  threading  was  all  done  in 
ordinary   lathes  with  chasers,  Mr.  Wells  being  the  first  man 


Pig.  28.    Office  of  the  Wells  Bros.  Co. 

Who  employed  chasers  for  thread,  cutting  at  the  Wiley  & 
Russel  Co.'s  Works  in  Greenfield  in  1S74.  The  fluting  at  that 
time  was  done  in  a  small  milling  machine  where  one  tap  was 
fluted  at  a  time,  one  man  being  required  for  each  machine  to 
feed  the  table  by  hand.  At  first  the  tempering  of  the  taps 
was  done  in  an  oil  stove.  Little  by  little,  as  the  shop 
grew,  these  methods  were  superseded  by  more  efficient  ones, 
until  at  the  present  time  the  manufacture  is  placed  on  the 
efficient  basis  outlined  by  the  present  description  of  the  plant 
and  the  methods. 


HOW  TO  GET  A  JOB. 

A.  P.  PRESS. 

Well,  the  hard  times  have  come  and  gone  again  and  the 
boys  are  out  hunting  for  jobs.  Now,  there  is  a  lot  of  differ- 
ence between  getting  a  job  and  holding  It.  Some  fellows  are 
natural  job-getters,  and  others  are  job-keepers;  and  when  the 
job-keeper  really  loses  his  job,  he  is  "up  against  it  for  fair." 
I  have  done  lots  of  job  hunting,  and  1  have  had  the  jobs  hunt- 
ing for  me;  and  there  is  a  big  difference  between  the' two 
kinds  of  sport. 

In  most  of  the  big  factories,  nowadays,  the  hiring  and  sack- 
ing is  done  by  a  hiring  clerk,  who  doesn't  know  a  tool-maker 
fi'om  a  power-press  hand.  When  the  foreman  of  a  department 
wants  half  a  dozen  men  he  orders  them  the  same  as  he  would 
the  same  number  of  files  from  the  stock-room,  and  after  he 
gets  them  he  sorts  them  out,  keeps  what  he  wants,  and  lets 
the  rest  go.  Now,  this  is  all  very  well  for  the  shop,  but  it's 
kind  of  hard  on  the  fellow  who  is  doing  the  hunting.  And  so 
a  few  words  to  him  may  help  him  bag  his  game: 

First,  be  sure  what  you  can  do  and  do  well.  Go  after  a 
job  in  that  line,  and  if  it  is  not  there,  take  the  next  place.  If 
a  man  comes  to  me  and  tells  me  he  knows  how  to  break 
stone,  and  that  he  can  break  them  quickly,  then  I  have 
some  encouragement  to  try  him,  for  the  man  that  can  do  one 
thing  well  can  learn  to  do  another  well,  provided  it  is  in  his 
capacity  to  do  it  at  all.  Don't  tell  me  that  you  can  do  any- 
thing, for  of  all  answers  to  an  inquiry  as  to  what  a  man  can 
do,  that's  the  most  discouraging;  in  fact,  it  isn't  any  use  to 
talk  with  the  applicant  further. 

Second,  don't  run  in  a  hard-luck  story  about  your  wife  and 
seven  small  children,  because  if  the  boss  is  "onto  his  job"  it 
won't  help  your  case  a  mite;  he  Isn't  running  a  free  soup 
house  but  he  is  trying  to  "deliver  the  goods"  and  not  have 
the  freight  charges  too  high.  If  you  are  hard  up,  he  may 
give  you  a  dollar,  but  he  won't  give  you  a  job. 

When  you  want  a  job  just  ask  the  boss  flat  if  he  wants  a 
good  vise  hand,  or  whatever  your  "best  hold"  is;  tell  him 
what  pay  you  want,  and  that  you  will  go  in  and  work  and 
work  quickly,  and  if  you  are  not  worth  the  price  to  just  drop 
you  and  there  will  be  no  hard  feelings.  If  he  has  a  job  to  give 
you  can  get  it. 

Third,  if  you  are  an  old  fellow  and  wear  glasses,  put  them 
on  before  you  go  in;  then  you  won't  feel  "streaked"  when  you 
get  on  the  job  and  have  to  wear  them.  I  well  remember  the 
last  job  that  I  went  for;  I  heard  the  boss  coming  up  the 
corridor  and  I  put  them  on  in  a  hurry.  He  came  in,  talked  a 
minute  and  said  he  was  looking  for  a  man  with  plenty  of 
experience  and  asked  if  I  would  go  on  as  foreman.  Well,  I 
guessed  I  would,  and  I  did  and  made  good. 

Now,  a  word  about  cheek — not  gall — just  cheek.  The  boss 
saw  a  new  man  sweeping  up  the  shop,  so  he  said:  "When  did 
you  come  in?"  "Yesterday,  sor."  "Who  hired  you?"  "The  man 
over  there,  sor,"  said  the  sweeper,  pointing  to  the  other 
sweeper  down  at  the  end  of  the  room.  "Well,  how's  this, 
Tom?"  said  the  "super,"  calling  up  the  old  hand.  "Well,  sor, 
had  more  work  than  1  could  do,  and  so  I  put  him  on."  "Well, 
I'll  be  d — ,"  said  the  super,  but  he  went  into  the  office  and 
had  a  good  laugh  over  it  and  ended  by  putting  him  on  the 
books. 

Lately,  the  graft  mania  that  we  have  had  for  the  last  few 
years  has  had  its  effect  in  some  of  the  shops,  and  there  has 
been  a  lot  of  what  I  would  call  "foreman  grafting"  done — most- 
ly in  the  big  shops.  The  foreman  will  charge  a  man,  say,  $5 
for  his  job,  and  then  collect  it  on  the  installment  plan.  There 
is  one  thing  worse  than  to  give  a  man  a  dollar  for  a  job,  and 
that  is  to  take  it,  for  the  moment  that  you  do  that  you  put 
yourself  in  the  other  man's  power.  The  case  to  which  I  refer 
came  up  lately;  the  man  paid  his  $5,  came  in  and  worked  a 
few  days,  and  then,  not  liking  it.  went  to  the  office  and  stated 
the  case  and  wanted  to  know  whether,  if  he  got  through,  he 
could  get  his  ?5  back  again.     There   was  "something  doing" 

right  away. 

«    *     * 

According  to  the  Brass  World,  the  best  spring  metals  (al- 
loys) are  those  which  do  not  contain  zinc.  When  zinc  is 
present  crystallization  is  more  apt  to  occur. 
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JIGS  AND  FIXTURES-11. 


EXAMPLES  OP  BORING  JIGS. 
BINAR  MORIN  • 

In  the  January  issue  of  Maciii.n-i:uy  the  fundamental  prin- 
ciples of  boring  jigs  were  outlined.  In  the  present  Install- 
ment a  number  of  applications  of  these  principles  to  boring 
jigs  that  have  been  designed  for  shop  use  will  be  shown. 

In  Fig.  126,  are  shown  two  views  of  a  small  jig  supported 
directly  on  the  work  to  be  bored.  This  jig  is  used  for  boring 
out  a  cross-slide  carriage,  and  is  located  on  the  work  by  the 
dove-tail  slide  and  held  in  place  by  the  two  set-screws  A. 
The  two  bushings  B  are  driven  into  the  solid  part  of  the  jig 
and  the  two  corresponding  bushings  C  are  placed  in  the  loose 
leaf  D  which  is  removed  when  the  jig  is  placed  in  position 
on,  or  removed  from,  the  work.  The  two  set-screws  A  do  not 
bear  directly   on  the  side   of   the   carriage  but   are   provided 


Fig.  126.    Example  of  Small  Boring  Jig.  with  Removable  Leaf  for 
Holding  Guiding  Bushings. 

with  brass  or  steel  shoes  as  show-n  in  Fig.  130,  where  E  is 
the  shoe.  The  leaf  D  cannot  be  attached  permanently  to  the 
jig  and  simply  swung  out  of  the  way  when  the  jig  is  located 
on  the  work,  because  it  could  not  be  swung  in  place  after 
the  jig  is  applied  on  account  of  the  small  clearance  in  the 
cross-slide  carriage.  The  leaf  is  therefore  made  loose,  which 
is  an  objectionable  feature,  but  lugs  have  been  carried  up  on 
the  casting  on  both  sides  of  the  leaf  as  shown,  to  give  good 
support;  these  lugs  are  carefully  finished  to  fit  the  leaf,  and 
the  latter  is  located  and  held  in  place  by  ground  plugs. 

In  Fig.  127  is  shown  a  boring  jig  which  receives  the  work 
A  between  two  uprights.  The  work  in  this  case  is  the  tail- 
stock  of  a  lathe  where  two  holes  B  and  C  are  to  be  bored 


Fig.  127.     Common  Type  of  Medium  Size  Boring  Jig. 

out.  The  bottom  surface  of  the  tail-stock  Is  finished  before 
boring,  and  is  located  on  the  finished  bottom  of  the  jig  by 
means  of  a  key  and  keyway.  The  keyway  is  cut  in  the  jig 
and  is  a  little  wider  than  the  key  in  the  work,  and  the  set- 
screws  D  bring  the  key  against  one  side  of  the  keyway,  that 
side  being  in  accurate  relation  to  the  hole  B  to  be  bored  in 
the  tail-stock.  Longitudinally  the  work  is  located  by  a  stop 
pin,  against  which  it  is  brought  up  by  a  set-screw  from  the 
opposite  side.  The  tail-stock  is  held  to  the  jig  by  bolts  E 
exactly  as  it  is  held  on  the  lathe  bed. 

*  Address :    Borliinge,  S>veden. 


The  placing  of  the  set-screwB  n  at  different  heights  is  one 
of  the  features  of  the  jig;  this  makes  It  possible  for  the  jig 
to  take  tail-BtockB  of  various  heights  for  different  sizes  of 
lathes,  raising  blocks  being  used  for  the  smaller  sizes.  The 
raising  blocks  are  located  exactly  as  the  tall-stock  Itself,  bo 
that  the  work  placed  on  them  will  come  In  the  aame  relative 


Fig.  12tj.    Large  Size  Boring  Jig  made  from  a  Solid  Casting. 

position  to  the  uprights  of  the  jig  whether  the  work  rests 
directly  on  the  jig  bottom  or  on  the  raising  pieces.  The  two 
finished  strips  F  are  provided  for  facilitating  the  making  of 
the  jig,  and  the  lugs  G  for  the  clamping  down  of  the  jig  to 
the  boring  machine.  The  jig,  however,  can  also  be  clamped 
to  the  boring  machine  table  as  shown  in  the  illustration.  At 
H  is  a.  liberal  clearance  between  the  work  and  the  jig.  allowing 
ample  room  for  insertion  of  facing  cutters,  reamers,  and  bor- 
ing tools.  Ribs  are  provided  for  strengthening  the  jig,  as 
shown. 
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Fig.  129.    Boring  Jig  consisting  of  Base-plate  and  Separate  Removable 
Upright  carrying  the  Guide  Bushings. 

The  half-tone  Fig.  128  shows  a  large  size  boring  jig  made 
from  a  solid  casting.  In  this  case  the  work  to  be  bored  out 
is  the  head  of  a  lathe.  It  is  located  and  clamped  to  the  jig 
in  a  similar  way  as  that  mentioned  for  the  tail-stock;  clamp- 
ing it  to  the  jig  in  the  same  way  that  it  is  fastened  to  the 
lathe  bed  insures  that  the  effects  of  possible  spring  will  be 
less  noticeable.  Opin- 
i  o  n  s  differ  as  to 
whether  it  is  good 
practice  to  make  up 
a  jig  of  the  size 
shown  in  one  piece, 
the  distance  between 
the  standards  .4.  and 
B  being  from  four  to 
five  feet,  or  whether 
it  would  be  better  to 
make  loose  members 
located  on  a  base- 
plate as  shown  in  Fig.  129.  The  writer  advocates  the 
making  of  one  piece  jigs  of  as  large  sizes  as  pos- 
sible because,  with  loose  members  as  shown  in  Fig.  129, 
there  is  no  assurance  that  the  standards  are  located  correctly 
in  relation  to  each,  other  or  to  the  work  to  be  bored,  and  it 
involves  more  or  less  work  to  get  the  jig  in  order.     The  jig 
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Fig.  130.  Means  for  Holding  Work  against 
Locating  Side  of  Dove-tail  Slide  of  Boring  Jig 
m  Fig.  126. 
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in  Fig.  12S  does  not  need  to  be  as  heavy  as  would  be  in- 
ferred from  the  Illustration,  because  a  large  portion  of  the 
bottom  can  be  cored  out. 

The  boring  jig  illustrated  in  Fig.  129  consists  ol!  four  parls; 
the  upright  members  A,  B,  and  C,  and  the  base-plate  V.  which 
latter  may  be  used  for  all  jigs  of  similar  construction.  This 
type  of  boring  jig  is  used  only  for  very  large  work.  In  the 
case  illustrattd,  large  lathe  heads  are  to  be  bored.  The  work 
is  located  on  the  base-plate  between  the  two  members  A  and 
C.  Tlie  member  B  is  only  used  when  the  distance  l)elween 
A  and  C  is  very  long,  so  that  an  auxiliary  sujiport  for  the 
boring  bar  is  required,  or  when  some  obstacle  prevents  tlie 
bar  from  passing  through  the  work  from  one  of  the  outside 
members  to  the  other.  As  a  rule  these  members  are  located 
on  the  base-plate  by  a  tongue  fitting  into  one  of  the  slots 
as  shown  at  E.  The  members  are  brought  as  close  as  possi- 
ble to  the  .work,  sufficient  space,  of  course,  being  permitted 
for  the  cutting  tools  to  be  inserted.  The  standards  are  cored 
out  and  ribbed  and  lugs  provided  so  as  to  give  the  bearing 
bushings  long  and  substantial  support.  Good  results  will  be 
obtained  with  this  type  of  jigs  provided  they  are  carefully  set 
Tipon  the  base-plate.     At  F  in  the  member  B  is  shown  a  bcss; 


Fig.  131.    Wedge. piece  for  aligning  Worlj  for  Boring  Holes  with  the 
Axes  at  an  Angle. 

this  is  provided  with  a  tapped  hole  for  a  hook  or  eye-bolt  for 
facilitating  the  moving  of  the  jig  member  by  an  overhead 
crane.  The  other  members  have  tapped  holes  on  the  top 
for  the  same  purpose.. 

The  jigs  in  Figs.  126,  127,  and  12S  are  ordinarily  used  on 
boring  lathes,  but  the  one  shown  in  Fig.  129  may  also  be  used 
in  combination  with  a  portable  driving  and  feeding  arrange- 
ment, one  type  of  which  is  shown  in  Fig.  135.  The  lugs  and 
finished  bosses  on  the  side  of  jig  member  A,  which  do  not 
carry  bushings,  are  used  for  connection  to  this  drive  and  feed 
mechanism. 

Fig.  133  shows  a  boring  jig  of  the  loose  member  type  pro- 
vided with  motor  drive  for  the  boring  bars.  The  members 
are   mounted   on   the   base  A,  located   by   the  tongue  B,   and 


in,  the  worm-wheel.  The  bar  is  fed  forward  by  the  feed- 
screw //  which  passes  through  the  stationary  nut  ./  fastened 
to  the  base-plate.  The  motion  of  the  screw  is  actuated  from 
tiie  bar  itself  through  a  train  of  gears.  The  gear  A'  is  keyed 
to  the  screw  and  driven  by  the  gear  L  which  is  mounted  on 
the  same  stud  as  the  star-wheel  M  which  is  turned  by  the 
pin  y  attached  to  the  connecting  head  0;  this  latter  rotates 


Fig.  132.    Combined  Drilling  and  Boring  Jig  used  wltli  a  Horizontal 
Drilling  and  Boring  Machine. 

clamped  down  by  T-bolts.  The  work  C.  a  lathe  head,  is  placed 
on  the  extension  piece  D.  The  boring  bar  is  driven  from  the 
the  motor  by  means  of  a  worm  and  worm-wheel,  the  bar  being 
fed  along  as  shown  in  Fig.  135.  In  this  engraving,  A  repre- 
sents the  work,  B  and  C  the  jig  members,  D  the  motor  which 
is  belt-connected  to  the  pulley  E,  which,  in  turn,  through  a 
worm-shaft  F  and  the  worm-wheel  W,  drives  the  boring  bar 
G;  this  latter  is  keyed  to,  but  at  the  same  time  is  a  sliding  fit 


Fig.  133.    Boring  Jig  with  Portable  Motor-driven  Drive 

with  the  boring  bar,  but  the  screw  J?  is  a  free-running  fit  in 
0.  and  simply  has  a  thrust  washer  at  its  end  to  take  tlie  feed 
thrust.  More  or  less  feed  can  be  arranged  for  by  using  more 
than  one  pin  in  the  connecting  head.  The  pin  or  pins  can  be 
pulled  back  when  the  feed  is  not  required.  The  gears  and 
star-wheel  are  mounted  in  tlie  bracket  P  which  follows  the  bar 
and  which  is  prevented  from  turning  by  the  rod  R  fastened 
to  the  bracket.  The  bar  can  be  pushed  back  by  using  a 
wrench  or  cranio  at  the  end  of  the  feed  screw. 

The  feed  arrangement  shown,  has  proved  very  serviceable 
and  reliable.  A  separate  and  portable  drive,  of  the  type  in- 
dicated, is  quite  necessary  for  large  boring  jigs  as  there  are 
few  machines  large  enough  in  the  ordinary  shop  to  handle 
such  heavy  work. 

In  Fig.  131  is  shown  a  boring  jig  for  boring  out  the  top 
frame  A  of  radial  drills.  The  design  of  the  jig  is  simple 
but   effective;    the   hole  B   is  parallel   with  the  finished   side 


Fig.  134.    Another  View  of  the  Jig  In  Fig.  132.    Note  that  Boles  are 
drilled  or  bored  ft-om  All  Sides. 

C  of  the  jig  and  is  bored  out  after  the  jig  has  been  brought 
up  square  against  a  parallel  and  strapped  to  the  machine 
table.  The  hole  D  is  bored  at  an  angle  with  the  hole  B. 
and  the  setting  of  the  jig  for  the  boring  out  of  this  hole  Is 
facilitated  by  providing  a  wedge-shaped  piece  E  of  such  an 
angle  that  the  jig  will  be  set  in  the  proper  position  when 
moved  up  against  the  wedge.  If  universal  joints  are  used  for 
connecting  the  boring  bar  with  the  driving  spindle,  the  set- 
ting of  the  work  at  an  angle  could  be  emitted,  although  it  is 
preferable  even  when  using  universal  joints  to  have  the  bor- 
ing bars  as  nearly  as  possible  in  line  with  the  spindle.  This 
eliminates  a  great  deal  of  the  eccentric  stress,  especially 
when  taking  a  heavy  cut  with  coarse  feed. 

Boring  operations  are  sometimes  carried  out  using  parts  of 
the  machine  itself  as  guiding  means  for  the  boring  bars,  and 
in  some  instances  it  is  very  essential  that  boring  operations 
be  performed  in  this  way  in  order  to  obtain  perfect  align- 
ment. In  Fig.  136  is  shown  a  line  engraving  of  a  machine 
bed  with  the  head-stock  solid  with  the  bed.  In  the  top  view 
is  shown  a  method  for  boring  out  a  hole  at  B  by  the  use  of 
two  jigs  C  and  D  which  are  located  on  the  V's  of  the  machine 
and   held   down   by   hook    bolts.     If  the   hole   B   only    passss 
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through  tlio  part  E  of  the  head  this  would  be,  the  preferable 
way  of  boring  it.  In  some  Instances,  however,  the  hole  B 
may  be  required  to  be  in  alignment  with  the  holes  In  a  car- 
riage or  in  a  bracket  as  at  F  and  O.  These  holes,  of  course,  can 
then  be  used  lo  great  advantage  as  guiding  means.  Should 
the  holes  be  too  large  to  fit  the  boring  bar,  cast  lion  bushings 
can  be  made  to  fit  the  holes  and  the  bar.  In  the  elevation 
and  end  view  of  Fig.  13C  is  shown  how  a  cross-slide  carriage 
and  apron  /,  which   has  a  hole  J  in    line   with   the   holes   in 


and  the  accuracy  of  the  work.  To  give  any  deflnite  rules  for 
this  work  is  not  possible;  but  it  may  be  said  that  combination 
jigs  should  be  used  only  when  the  drilled  and  bored  holes  are 
somewhat  near  the  same  diameters.  When  the  holes  are 
of  widely  different  diameters  two  jigs  are  preferable.  If  a 
few  screw-holes  of  small  diameter  for  holding  a  collar  or 
bracket,  for  instance,  located  around  a  large  bored  hole,  were 
to  be  drilled  with  the  same  jig  used  for  th<i  large  hole,  the  jig 
when  used  on  a  small  drill  press  would  be  entirely  too  heavy 


A. 
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Fig.  136.    Dlagrrammatical  Outline  of  ArraDsement  of 

bearings  E,  L,  and  M,  and  travels  between  K  and  L,  can  be 
bored  out  by  using  the  brackets  K.  L,  and  il  to  guide  the 
boring  bar.  By  keying  the  traveling  part  /  close  to  the 
bracket  during  the  boring  operation,  as  illustrated,  accurate 
results  will  be  obtained.  It  is  evident  that  two  of  the  bear- 
ings could  be  bored  out  by  using  the  finished  bearing  and 
the  traveling  part  I  as  guiding  means.  Arrangements  of  this 
kind  usually  save  expensive  tools,  and  often  give  better  results. 
Combination  Drill  and  Boring-  Jig. 
Jigs  for  performing  both  drilling  and  boring  operations  are 
frequently  used  to  great  advantage.     In  designing  such  jigs, 


the  Drive  and  Feed  of  the  Boring-bar  of  Jig  in  Fig.  133. 

to  manipulate.  It  is  likely  that  in  such  a  case  a  small  sep- 
arate drill  jig  could  be  attached  directly  to  the  work.  In 
other  cases,  however,  it  will  prove  a  distinct  saving  to  combine 
the  boring  and  drilling  jig  in  one. 

In  Figs.  132  and  134  is  shown  a  combination  drill  and  bor- 
ing jig  of  large  size.  The  work  A  in  Fig.  134  is  a  head-stock 
for  a  lathe  with  a  number  of  holes  to  be  drilled.  The  large 
holes  B  at  both  ends  of  the  head-stock  are  cored  as  usual,  and 
allow  the  boring  bar  to  enter  for  taking  the  roughing  cut. 
The  holes  at  C  and  D  are  opened  up  by  drills  previous  to  the 
boring  operation.     As  there  is  considerable  distance  between 
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Fig.  136.    Examples  of  Boring  wfiere  Parte  of  the 

however,  judgment  must  be  displayed  not  to  arrange  for  com- 
bination jigs  when  the  operations  can  be  more  easily  per- 
formed in  two  separate  jigs.  Scmetimes  it  is  advisable  to 
have  a  jig  for  the  boring  alone,  and  then  to  use  the  bored 
holes  for  locating  the  work  in  a  separate  drill  jig.  .  In  other 
cases  it  may  be  better  to  do  the  drilling  first  and  locate  the 
work  tor  the  boring  operations  from  the  drilled  holes.  The 
designer  should  decide  which  method  would  be  preferable, 
considering,  in  the  first  place,  the  factors  of  the  time  required 


Machine  being  built  are  used  as  Guiding  Means. 

the  end  of  the  head-stock  and  the  uprights  of  the  jig,  long 
bushings  are  used  to  give  the  drill  a  good  bearing  close  to  the 
woi-k.  The  small  holes  which  are  drilled  and  reamed  are 
shown  in  Fig.  132.  Beth  the  drilling  and  boring  operations 
may  be  performed  on  a  horizontal  boring  and  drilling  ma- 
chine. As  the  horizontal  drilling  and  boring  machines  usually 
have  adjustments  in  all  directicns.  the  only  moving  of  the 
jig  necessary  is  to  turn  it  around  for  drilling  the  holes  on  the 
opposite  sides. 
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SHOP  PHOTOGRAPHY.* 

H.  P.   FAIRFIELD, t 

I  have  read  with  much  interest  the  article  by  H.  C.  Estep 
on  "Shop  Photography,"  which  was  published  in  the  December 
issue  of  Machinkhy.  He  speaks  of  his  experience  with  films 
and  nialifs  a  statement  about  glass  plates  and  halation  whicli 
has  not  been  borne  out  In  my  case  or  in  any  case  of  which  I 
know.  Negatives  entirely  tree  from  halation  are  as  easily 
and  truly  made  upon  glass  plates  as  upon  films.  The  only 
condition  necessary  is  to  give  the  proper  exposure.  If  this 
is  done,  a  perfect  negative  results  which  is  free  from  deep 
shadows,  halations  or  false  high  lights  on  any  good  make  of 
glass  plates  or  films.  Proper  exposure  must,  as  in  any  case, 
be  reinforced  by  exact  and  scientific  development,  and  this 
can  be  obtained  by  using  the  tanks  and  developer  powders 
sold  by  the  Eastman  Co.  Mr.  Estep's  article  conveys  the 
idea  that  the  so-called  films  are  peculiarly  free  from  halation 
troubles.     My   point   is  that  there  are  no   differences   in  this 


directly  at  these,  as  shown  in  Fig.  1.  The  camera  is  thus 
facing  the  source  from  which  all  the  illumination  is  coming 
and  all  objects  in  front  of  the  camera  have  their  deepest 
shadows  facing  the  lens.  The  operator  is  naturally  misled 
by  the  glare  from  the  windows  in  his  eyes,  and  forgets  that 
the  shadow  sides  of  the  objects  (machines  for  example)  are 
reflecting  into  his  eyes,  or  the  lens,  very  little  light  indeed. 
Under  this  influence  he  Invariably  misjudges  the  time  of  ex- 
posure, undertiming  the  plate  or  film  and  really  obtaining 
no  image  of  the  shadow  areas  on  the  sensitive  plate.  When 
the  plate  or  film  is  placed  in  a  normal  developing  solution, 
the  windows  and  adjacent  areas  being  strongly  lighted,  de- 
velop, as  it  is  termed,  in  their  proper  time,  while  the  darker  or 
shadow  areas  have  not  reflected  suflicient  light  to  affect  the 
sensitive  plate  or  film,  enough  to  register  a  distinct  image 
in  the  time  it  takes  to  develop  the  strongly  lighted  areas. 
TJsually,  in  such  cases  as  this,  the  operator  prolongs  develop- 
ment with  the  hope  that  he  can  get  something  to  show  where, 
liractically  speaking,  the  light  has  made  no  impression  upon 


Pig.  1.    Type  of  Interior  ^phlch  la  often  Under-exposed,  the  Exp' 

respect,  whether  using  glass  plates  or  films,  and  that  when 
given  the  right  amount  of  exposure  and  scientific  development, 
either  will  give  a  perfect  negative  free  from  halation  under 
the  most  adverse  conditions.  While  the  proper  amount  of  ex- 
posure given  a  plate  is  not  the  whole  of  photography,  by  any 
means,  it  is  a  considerable  factor  in  any  case  and  perhaps 
the  hardest  single  item  to  correctly  gage.  Mr.  Estep's  method 
of  teaching  exposure  by  obtaining  a  "standard"  is  along  the 
lines  of  the  best  practice. 

As  to  what  causes  halation,  I  do  not  know,  but  1  have  fig- 
ured it  out  that  its  effect  is  made  visihle  on  the  negative  by 
■over-development  when  trying  to  bring  out  detail  in  the 
shadows,  as  the  darker  parts  of  the  picture  are  termed.  Take, 
as  an  example,  an  interior  with  windows  on  one  or  even  two 
sides,  of  which  it   is  desired   that  a   view   be  taken   looking 

•  For  additional  information  on  this  subject,  see  tlie  following 
articles  previously  published  In  Machinebv  :  Industrial  Photograph.v. 
January.  1909;  Shop  Photograph.v.  December,  1908:  Coireeting  Per- 
spective in  Shop  rhotographv.  I'obruarv,  1908,  and  other  articles  there 
referred   to. 

t  .\ddress  :  Worcester  Polytechnic  Institute.  Worcester,  Mass. 


osure  being  made  for  the  High  Lights  instead  of  the  Shadows. 

the  plate.  Pushing  development  in  this  manner  builds  up 
or  thickens  the  strongly  lighted  areas  on  the  negative,  and, 
in  the  case  of  windows  and  adjacent  strongly  lighted  areas, 
obliterates  practically  all  the  detail.  It  the  operator  can  be 
made  to  believe,  at  the  beginning,  that  such  a  plate  is  hope- 
less, and  if  he  will  discard  it  and  obtain  one  with  a  correct 
exposure,  much  will  be  gained.  Dr.  John  Nicol,  who  for  years 
has  been  editor-in-chief  of  the  American  Amateur  Photog- 
rapher, has  repeated  a  thousand  times  in  that  publication  this 
motto:  "Expose  for  the  shadows — the  high  lights  will  take 
care  of  themselves."  The  sensitized  coating  of  the  negative, 
upon  which  the  light  impresses  the  image,  is  alike  in  like 
grades  for  either  plates  or  films.  The  usual  supports  for  the 
coating  are  glass  plates  in  one  case  and  a  flexible  support  of 
celluloid  or  paper  in  the  other,  the  coating  remaining  the 
same,  and-  exposure  being  the  same  whichever  is  used. 

A  word  as  to  what  I  mean  by  scientific  development.  Sev- 
eral firms,  notably  the  Eastman  Co.,  have  carried  on  elab- 
orate experiments  to  learn  all  that  could  be  learned  regard- 
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ing  the  action  of  developers  and  the  correct  timing  of  de- 
velopment. This  has  been  done  under  tlie  direction  of  ex- 
pert chemists  and  manipulators,  and  when  under  such  condi- 
tions results  are  published,  they  can  be  tal<en  as  reliable. 
The  tank  method  of  development  can  be  performed  in  an  ordi- 
nary tray,  but  Is  more  neatly  and  pleasantly  done  la  one  of 
the  modern  plate  or  film  tanks.  The  principle  is  this:  Given 
a  developer  of  a  certain  strength,  its  action  on  the  plate 
should  be  limited  to  a  definite  interval  of  time.  Action  con- 
tinued beyond  this  stated  time  not  only  docs  not  result  In 
any  increase  of  detail,  but  actually  thicUi  n  s 


Fig.  2.     Negative  niude  ou  >i   Standard  Glass  Plate  during  a  Bright 
Sunny  Day.    Note  Absence  of  Halation. 

the  results  thus  far  obtained.  Experiments  scientifically  car- 
ried out  have  determined  what  this  time  should  be  for  var- 
ious developers  when  in  solution  as  directed.  Given  such  a 
known  developer,  some  suitable  sort  of  a  tank  to  hold  the 
plates  and  solution,  means  for  measuring  time,  a  thermom- 
eter for  indicating  temperatures,  and  all  there  is  in  the  nega- 
tive must  be  obtained.  An  accurately  and  properly  timed  ex- 
posure, a  developing  solution  of  known  strength,  at  a  correct 
degree  of  temperature  allowed  to  act  upon  the  negative  a 
scientifically  determined  period  of  time  is  "It."  In  Fig.  2  is 
shown  a  half-tone  reproduction  of  a  print  taken  from  a  5x7 
negative  made  during  a  bright  sunshiny  day  on  a  standard 
glass   plate    of   the    ordinary   sort,    unbacked   or    doctored    in 


Fig.  3. 


Another  Splendid  Interior  in  which  Every  Detail  is  brought 
out  ^vithout  Halation  around  the  Windows. 


any  manner.  The  plate  was  developed  in  the  Eastman  plate 
tank.  The  windows  shown  are  of  Southern  exposure  and  were 
left  exactly  as  shown  in  the  picture. 

To  anyone  taking  up  the  work,  I  would  say  that  the  best 
apparatus,  materials  and  supplies  are  none  too  good;  therefore 
get  the  best  that  can  be  afforded.  This  is  especially  true  in 
lenses.  No  one  using  a  modern  Goerz  or  Zeiss  anastigmat  will 
ever  use  any  other  if  he  has  the  price.  An  anastigmat  lens  has 
nothing  to  do  directly  with  halation,  but  is  recommended  as 
essentia!  to  the  best  technical  work  as  its  corrections  are  more 
perfect  than  the  so-termed  rectilinear  lens.  Indirectly,  as  such 
a  lens  can  be  used  at  a  larger  aperture  than  the  cheaper  lens. 


its  use  often  results  in  a  better  timed  negative  and  therefore 
greater  freedom  from  soot  and  whitewash."  While  it  is  a 
pleasure  to  use  almost  any  camera  outfit,  the  best  is  none  too 
good  If  serious  work  Is  contemplated. 

While  I  wish  to  make  the  point  that  there  is  no  halation 
necessary  if  exposure  and  development  are  properly  timed,  it 
is  seldom  that  the  operator's  Judgment  tells  him  just  what  Ib 
best  in  the  exposure.  For  this  reason,  It  is  always  wise  to 
avoid  conditions  which  are  likely  to  give  adverse  results. 

•     •     • 
"DON'TS"  FOR  THE  BLACKSMITH. 

OEOROB  T.  COUE8  ■ 

Don't  be  afraid  to  strike  the  iron  while  It's  hot. 

Don't  take  two  heats  to  do  what  you  ought  to  do  In  one. 

Don't  hang  hot  tongs  In  the  tong-rack. 

Don't  use  a  hot  chisel  to  cut  cold  stock. 

Don't  use  a  cold  chisel  as  a  hammer — it  may  fly  off  the 
handle  and  hurt  somebody. 

Don't  abuse  your  helper— it  isn't  his  fault  all  the  time. 

Don't  forget  to  make  your  bolt-heads  standard  size. 

Don't  use  your  hand  hammer  for  a  bob-punch — it's  danger- 
ous. 

Don't  borrow  your  neighbor's  tools — make  your  own. 

Don't  alter  your  tongs  for  every  job;  make  new  ones — It 
pays. 

Don't  forget  to  fix  your  tongs  when  you  break  them. 

Don't  forget  to  use  the  square — your  eye  won't  do. 

Don't  watch  the  other  fellow's  fire — attend  to  your  own. 

Don't  watch  the  "boss" — watch  your  fire. 

Don't  forget  to  see  that  your  tools  fit  your  anvil — it  saves 
time. 

Don't  work  with  hot  tongs;  cool  them  off — you'll  be  sur- 
prised at  the  results. 

Don't  forget  that  a  little  salt  in  your  fire  helps  things  won- 
derfully, sometimes. 

Don't  forget  to  anneal  your  flatters  and  fullers  once  in  a 
while — it's  time  well  spent. 

Don't  use  a  high  carbon  steel  for  your  tools;  a  cheap  grade 
is  better  and  lasts  longer. 

Don't  forget  to  take  your  time  hardening  a  die — it  pays. 

Don't  get  the  corners  of  the  die  hotter  Ihan  the  body — if 
you  do  they  may  come  off. 

Don't  hammer  cold  steel — it's  hard  work,  and  besides,  it's 
bad  for  the  steel. 

Don't  have  any  "cold  sets"  in  your  forgings — cut  them  out 
before  they  do  harm. 

Don't  abuse  the  dies  of  the  steam  hammer — your  work  will 
look  bad. 

Don't  roll  your  work  at  the  steam  hammer — 'twill  make  it 
hollow. 

Don't  be  reckless  around  the  steam  hammer — it's  dangerous. 

Don't  forget  that  the  scale  around  the  steam  hammer  is  the 
best  flux  for  welding. 

Don't  use  your  flatter  or  fuller  at  the  steam  hammer — it's 
dangerous. 

Don't  scrap  the  short  ends — they  come  handy  sometimes. 

Don't  forget  to  take  the  frost  out  of  the  steam  hammer 
the  first  thing  in  the  morning. 

Don't  forget  to  give  her  (the  steam  hammer)  steam  slowly 
first  thing  in  the  morning. 

Don't  forget  to  let  her  (steam  hammer)  run  open  for  a  few 
minutes  first  thing  in  the  morning. 

Don't  forget  to  use  a  little  graphite  and  cylinder  oil  on  the 
guides — it  make  the  hammer  run  easier. 

Don't  forget  to  oil  up  the  hammer  once  in  a  while,  and  re- 
member that  an  automatic  oiler  is  best. 

Don't  forget  that  a  steam  trap  is  the  latest  attachment  to  a 
steam  hammer. 

Don't  nick  and  break  good  carbon  steel  when  making  tools — 
it  injures  the  steel. 

Don't  melt  lead  or  babbitt  in  your  fire  if  you  expect  to  do 
any  welding — it  will  cause  trouble. 

Don't  forget  when  forging  to  allow  10  per  cent  for  waste. 

Don't  criticise  the  other  fellow's  work — do  your  own  quick- 
ly and  well. 


♦Address:  1230  North  Edward  St.,  Decatur,  111. 
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THE  EXPERIENCE  OP  PURCHASING  AGENTS. 

The  recent  experience  of  a  foundry  company  in  marl^eting 
a  specialty  is  an  example  of  present-day  problems  in  distribu- 
tion, and  as  the  facts  involved  throw  some  light  on  the  results 
produced  by  removing  the  purchasing  department  of  an  indus- 
trial undertaking  too  far  from  the  influence  of  the  mechanical 
department,  it  may  be  worth  while  placing  on  record.  The 
foundry  firm  in  question  is  making  a  special  casting  used  on 
railway  cars,  which  is  made  in  such  a  manner  that  a  great 
deal  of  the  work  in  fitting  is  saved  when  the  part  is  applied 
to  the  car.  In  obtaining  orders  for  these  castings,  it  has  been 
found  that  It  is  very  easy  to  Introduce  them  with  small  com- 
panies where  the  master  mechanic  directs  the  purchase  of 
materials;  but  when  it  comes  to  the  large  companies  which 
have  special  purchasing  agents,  who  as  a  rule  are  unfamiliar 
with  mechanical  requirements,  it  has  been  found  difficult  to 
introduce  this  product  of  the  company.  The  casting  spoken 
of  is  of  a  very  special  type,  is  cast  in  a  somewhat  different 
manner  from  ordinary  castings,  and  must  therefore  neces- 
sarily be  more  expensive,  pound  for  pound,  than  are  regular 
castings.  The  purchasing  agent  who  lacks  mechanical  experi- 
ence, however,  measures  the  value  of  castings  simply  by  the 
weight,  and  expects  to  pay  so  much  per  pound  for  castings, 
irrespective  of  the  manner  in  which  they  are  produced  and 
the  purpose  for  which  they  are  intended.  The  mechanical 
man,  on  the  other  hand,  especially  if  he  be  in  charge,  and 
responsible  for  the  economical  results  obtained,  would  imme- 
diately realize,  in  a  case  such  as  here  referred  to,  that  the 
casting,  as  made,  possessed  a  dtptinctive  value  because  of  sav- 
ing a  considerable  amount  of  labor  expense  and  trouble  in 
fitting  to  the  car  in  the  shop. 

This  example  illustrates  one  of  the  defects  in  the  organiza- 
tion of  large  industrial  concerns  where  the  influence  of  me- 
chanically trained  men  is  not  directly  felt  in  the  business 
oflace,  and  where  the  management,  therefore,  is  entirely  in  the 
hands  of  men  whose  whole  training  has  been  confined  to  office 
work  and  to  whom  mechanical  features  have  not  the  same 
significance  as  to  men  who  have  been  trained  in  the  pro- 
ductive departments.     At  the  present  time,  undoubtedly,  this 


defect  of  administration  is  growing,  due  to  the  formation  of 
large  corporations  which  replace  the  smaller  individual  con- 
corns.  In  the  former,  the  man  of  business  training,  as  a  rule, 
entirely  overshadows  the  mechanic,  and  this  is  by  no  means 
always  to  the  best  interest  of  the  firm.  Many  thousands  of 
dollars  are  lost  yearly  by  large  industrial  concerns  on  account 
of  the  lack  of  appreciation  of  mechanical  requirements  in  the 
purchasing  department. 

«     •     « 

HABITS  OP  WORK. 

Several  years  ago  the  writer  visited  a  well-known  engineer- 
ing school,  and  naturally  included  the  machine  shop  or  "me- 
chanical laboratory,"  in  which  the  students  were  instructed 
in  the  elements  of  machine  construction  and  operation.  The 
class  at  work  at  the  time  was  building  a  universal  grinding 
machine  from  castings  furnished  by  the  manufacturer.  Among 
the  parts  being  machined  was  the  platen,  which  was  being 
planed  by  one  of  the  "boys."  He  was  "nursing"  the  job  by 
taking  an  insignificant  cut  with  an  almost  microscopic  feed. 
At  the  rate  the  planing  was  proceeding,  half  a  dozen  cuts 
would  have  been  required  to  finish  the  surface,  and  the  time 
of  each  cut  would  have  been  about  three  times  the  normal. 

In  response  to  a  comment  that  the  cut  and  the  feed  were 
rather  below  the  average  machine  shop  practice,  the  guide 
volunteered  the  information  that  the  boy  was  employing  this 
expedient  to  keep  the  machine  going  until  the  instructor  could 
reach  him,  without  endangering  the  job.  It  was  apparently  the 
common  practice  to  proceed  in  this  leisurely  manner  in  order 
to  avoid  mistakes.  The  instructor  thus  could  keep  in  close 
touch  with  the  state  of  each  boy's  job,  and  nothing  was 
likely  to  go  far  astray  between  his  visits.  The  plan,  of  course, 
was  commendable  from  one  point  of  view:  that  is,  avoiding 
mistakes  and  spoiling  work,  but  it  was  a  very  serious  defect, 
as  any  practical  mechanic  will  immediately  concede.  While 
the  boys  received  practical  instruction  in  the  manipulation 
of  machine  tools  and  production  of  finished  machine  parts, 
they  did  not  acquire  another  kind  of  instruction  in  a  matter 
equally  as  important,  and  that  is,  speed  cf  performance. 

A  graduate  from  this  or  any  other  engineering  school  con- 
ducted in  a  similar  way,  would  find  in  going  into  a  manufac- 
turing plant  that  he  was  in  a  strange  world.  The  changed 
conditions  would  virtually  make  him  a  stranger  to  the  work 
with  which  he  should  be  quite  familiar.  He  would  be  unable 
to  do  commercial  work  satisfactorily  until  he  had  acquired 
considerable  experience,  and  would  be  incompetent  to  direct 
the  work,  even  as  a  sub-foreman,  simply  because  he  has  no 
conception  of  commercial  speeds, 

A  more  serious  fault  of  such  methods  of  instruction  is  that 
the  learner  cannot  do  his  work  as  well  as  though  it  were 
done  at  his  best  speed.  This  may  seem  strange  to  those  who 
have  not  given  the  matter,  thought,  but  it  is  a  fact  confirmed 
by  numerous  observations  that  the  best  work  is  that  done  rap- 
idly and  with  care.  In  mass  production  it  is  much  easier  to 
make  99  out  of  100  parts  meet  all  the  requirements  of  a  rigid 
inspection  system  than  if  each  part  were  made  slowly  and  in- 
dividually. In  passing,  it  may  be  remarked  that  mass  pro- 
duction is  one  part  of  the  secret  of  the  extraordinary  accuracy 
of  the  Swedish  gages  that  have  excited  the  wonder  and  ad- 
miration of  the  whole  mechanical  world. 

The  value  of  habits  of  industry  acquired  under  the  system 
of  training  that  teaches  quickness  and  dexterity  as  well  as 
skill,  is  admirably  treated  by  Mr.  Gantt  in  his  paper  "Training 
Workmen,"  read  before  the  December  meeting  of  the  American 
Society  of  Mechanical  Engineers.  "Habits  of  work  are  com- 
parable with  habits  of  thought  in  engineering."  and  inferen- 
tially  an  engineer's  training  should  include  the  right  habits  of 
work  as  well  as  the  right  habits  of  thought  if  he  is  to  direct 

industrial   operations. 

»     »     * 

From  observations  of  manufacturing  ccst  in  many  machine 
shops,  Mr.  James  Hartness,  president  of  the  Jones  &  Lamson 
Machine  Co.,  Springfield,  Vermont,  has  concluded  that  fcr  the 
purpose  of  estimate,  it  may  be  taken  that  one-third  the  cost  is 
labor,  one-third  material,  and  one-third  shop  burden.  Lathe 
work  is  usually  one-half  the  machining  or  one-sixth  the  total 
ccst  of  production. 
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MACHINE  TOOLS  AND  THE  TARIFF. 

The  advanced  development  of  the  luaehine  tool  Industry  in 
this  country,  and  the  use  of  ingenious  cost-saving  appliances 
as  well  as  the  greater  slvill  and  productiveness  of  .American 
worltmen,  have  enabled  o\ir  manufacturers  of  certain  liinds  of 
tools,  which  are  turned  out  in  large  lots,  to  so  reduce  costs 
that  they  have  been  able  to  market  a  considerable  portion  of 
their  product  abroad  in  competition  with  foreign  machines, 
which  until  recently  have  been  produced  in  small  lots  only. 
This  class  of  American  manufactures  would  be  the  least 
affected  by  a  moderate  reduction  in  our  tariff;  but  very  heavy 
tools  which  are  made  largely  of  cast  iron,  many  of  them 
special  tools,  need  more  protection.  There  are  many  cheap 
and  cumbersome  machines  made  by  English.  German  and 
other  European  manufacturers,  which  could  hardly  be  sold  in 
this  country  at  any  price;  but,  on  the  other  hand,  most  of  our 
best  tools  are  now  accurately  copied  by  foreign  makers;  and, 
unless  our  manufacturers  were  protected,  could  be  sold  In 
this  country  at  prices  which  would  completely  demoralize  the 
American  machine  tool  industry.  Progressive  foreign  manu- 
facturers recognize  the  superiority  of  American  methods  and 
are  rapidly  adopting  them;  and  all  they  really  need  to  com- 
pete on  even  terms  with  our  own  manufacturers,  anywhere, 
is  a  larger  market,  which  means  larger  production. 

For  fifteen  or  twenty  years  American  machine  tools  have 
been  sold  all  over  Europe  in  competition  with  foreign  makes, 
at  virtually  the  same  prices  as  in  this  country;  and  our  ex- 
port trade  increased  rapidly  up  to  1907.  During  that  year, 
although  we  had  then  begun  to  feel  the  effects  of  foreign 
Imitations,  most  of  our  leading  machine  tool  builders  were 
from  sijf  months  to  a  year  behind  in  their  deliveries.  The 
development  of  our  machine  tool  industry  has  never  been  so 
great  as  during  the  period  above  referred  to,  and  within  that 
time  the  number  of  manufacturers  and  the  output  increased 
three  or  four  fold.  The  steady  and  rapid  development  of  this 
Industry  naturally  resulted  In  stranger  competition  among 
our  manufacturers,  and  in  remarkable  development  in  the 
capacity  of  our  machine  tools.  No  sooner  did  one  manufac- 
turer place  an  improved  machine  on  the  market,  than  his 
competitor  set  to  work  to  better  it;  and  often  produced  one 
at  the  same  price  which  would  turn  out  more  work  at  less 
cost.  The  automatic  screw  machine  is  a  type  of  labor-saving 
tool  of  distinctly  American  origin.  One  6i  these  machines 
easily  turns  out  from  five  to  twenty  times  the  product  of  an 
ordinary  engine  lathe,  at  a  cdst  for  direct  labor  attendance, 
in  some  cases,  of  less  than  one-tenth  that  of  the  latter.  Many 
other  machines  of  the  screw-machine  type  have  been  perfected, 
which  have  completely  revolutionized  the  manufacture  of 
small  parts,  effecting  savings  fully  as  great.  Almost  without 
exception  these  machines  are  being  copied  by  European  mak- 
ers, who,  of  course,  are  under  no  expense  for  originating, 
developing  and  perfecting  them,  yet  under  a  lower  duty  they 
could  and  would  undersell  the  originators  in  this  market,  on 
account  of  the  difference  in  the  cost  of  labor.  How  great  this 
difference  is  is  shown  by  the  following  tables: 

Tool-  Handy- 
Foreign.                                                      Machinists,     makers.  men. 

Italy   8  to  12     12  to  16  9  to  10 

Switzerland    15              20  10  to  12 

Germany — 

Munich    13              17  10 

Saxony  and  the  Rhine  Valley.               15              20  11  to  12 

Berlin     14.5  to  17     19  to  22  11  to  13 

Magdeburg 14.5              19  8.5  to  10 

Great   Britain    15.5              20  9 

France  Machine  tool  industry  still  in  its  infancy. 

United  States. 

New  York  City 33  39  to  44  16  to  28 

Philadelphia,  Pa 31  to  37              32  16 

Providence,  R.   I.* 26  28  to  35  18  to  25 

Hartford,  Conn 32              37  20 

Cleveland.  0 25  to  30  30  to  35  18  to  25 

Cincinnati,  0 27              32  20  to  30 

Milwaukee,   Wis 25  to  40  30  to  40  171/2  to  25 

•  On  piecework  these  rates  may  be  increased    :?0  to  40  per  cent. 

The  United  States  will  always  be  the  greatest  market  for 
our  machine  tools,  and  while  the  cultivation  of  foreign  trade 
should  continue  to  be  of  prime  importance,  in  considering  the 
tariff  on  such  products  we  must  be  careful  not  to  sacrifice  the 
kernel  for  what  might  prove  to  be  the  husk. 


MACHINERY'S  EDUCATIONAL  WORK. 

The  editorial  policy  of  a  Journal  like  M.\ciii.\k«y  takes  cog- 
nizance of  the  several  Important  functions  the  publication 
performs  In  its  relations  to  a  multitude  of  readers,  among 
whom  there  is  a  wide  disparity  in  age,  experience  and  abil- 
ity. Machinery  is  a  trade  journal,  publishing  the  general 
news  of  the  trade  it  represents,  which  Is  one  function.  It  is 
a  technical  journal,  presenting  the  technical  news  of  the 
trade,  which  Is  another.  It  is  a  forum  for  the  discussion  of 
questions  of  importance  to  the  trade,  technical  and  commer- 
cial. It  is  also  a  journal  of  education  for  students  of  machine 
dcKign  and  shop  practice,  and  we  state  without  hesitation  that 
this  function  is  the  most  important  of  ail,  and  is  the  one 
which   chiefly   characterizes   and    distinguishes   Machinebv. 

The  school  of  engineering  likely  to  graduate  men  best 
equipped  for  the  practice  of  engineering  is  the  one  which, 
in  teaching  fundamental  principles,  does  not  fail  to  train  Jts 
students  in  the  ability  to  detect  these  amidst  unfamiliar  de- 
tails and  in  novel  and  unforeseen  circumstances.  When  a 
man  can  do  this,  and  can  apply  the  fundamental  principles 
of  his  vocation  to  creative  work,  he  is  trained.  This  is  what 
technical  schools  are  for,  and  this  Is  the  ultimate  distinction 
between  the  trained  and  untrained  man.  One  gropes  for  his 
principles,  finally  reaching  them  through  costly  experiment; 
the  other  goes  straight  to  the  heart  of  the  matter,  sees  the 
principle  and  applies  it.. 

In  this  sense  Machinery  is  essentially  a  school  of  engineer- 
ing. Every  accurate  and  adequate  account  of  a  piece  of  me- 
chanical work  done  in  field  and  shop  and  drafting-room,  is 
a  lesson  in  mechanical  practice  and  an  elucidation  of  the 
principles  Involved.  All  experience  is  educational,  or  would 
be,  if  properly  classified  and  logically  arranged.  Machinery 
collects,  as  it  were,  the  mechanical  experience  of  the  month, 
discards  what  is  unimportant  or  merely  incidental,  condenses 
and  classifies  the  remainder,  and  endeavors  to  so  arrange 
and  adapt  the  matter  that  it  becomes  logically  and  properly 
a  permanent  part  of  the  body  of  approved  mechanical  knowl- 
edge. This  important  educational  function  of  the  technical 
journal  is  well  recognized  by  educators,  one  of  whom  happily 
designated  Maciiineuy  as  "a  progressive  textbook  for  me- 
chanics." 

And  in  the  sense  that  Machinery-  is  a  progressive  textbook, 
there  is  a  weight  of  responsibility  to  a  great  body  of  read- 
ers, including  men  at  the  very  top  of  the  engineering  profes- 
sion, who  read  to  keep  in  touch  with  the  latest  developments, 
expecting  to  find  them  reliably  chronicled  here;  and  that 
much  greater  number  of  machinists  and  draftsmen  who  also 
wish  to  keep  up  to  date,  but  to  whom  an  account  of  the  latest 
developments  would,  in  many  instances,  be  of  little  educa- 
tional value  unless  presented  in  such  a  manner  as  to  supply 
any  deficiencies  in  technical  education  or  practical  experi- 
ence. Take  for  exaipple  the  series  "Jigs  and  Fixtures"  now 
appearing,  in  which  the  treatment  of  the  subject  is  very 
characteristic  of  Machinery.  These  articles  are  published 
primarily  to  describe  the  general  practice,  which  presents 
many  interesting  and  valuable  features.  Yet  the  whole  sub- 
ject is  reviewed,  the  principles  formulated;  and  when  com- 
pleted the  series  will  comprise  a  complete  treatise  on  jig  and 
fixture  design  brought  up  to  date.  The  series  of  articles  on 
shop  construction,  which  began  with  September,  is  another 
good  example  of  this  educational  work.  The  problem  of  shop 
construction  is  analyzed,  the  general  rules  and  principles 
clearly  stated,  and  then,  specifically,  the  actual  details  of 
construction  for  a  plant  of  a  certain  size,  intended  to  produce 
at  low  cost. 

The  Shop  Operation  Sheets  which  teach  shop  practice  and 
incidentally  the  principles,  are  examples  of  this  practical 
educational  method,  further  exemplified  in  the  "jig"  method  of 
instruction  used  so  successfully  by  Mr.  Renshaw,  the  origi- 
nator, in  his  school  in  Cincinnati.  The  "jig"  idea  fits  in  well 
with  our  educational  system  and  has  been  adopted  here  to  be 
developed  and  given  wider  vsefulness  in  conjunction  with 
the  rest  of  our  educational  material  and  equipment  which, 
includes  Machinery,  the  Reference  Series.  Data  Sheets  and 
Shop  Operation  Sheets. 


ENGINEERING  REVIEW. 


CURRENT  MECHANICAL  EVENTS-LEADING  ARTICLES  OF  THE  TECHNICAL  PRESS. 


It  l8  Stated  In  the  Daily  Consular  Reports  that  the  cen- 
tenar.v  of  the  re-establishment  of  national  Independence  In 
Holland  will  be  celebrated  by  a  world's  fair  to  be  held  at 
The  Hague  in  1913.  It  is  stated  that  the  grounds  for  the 
exposition  have  already  been  secured  and  a  guarantee  fund 
provided. 


An  application  of  the  Lumi6re  process  of  color  photography, 
which  appears  to  be  both  interesting  and  valuable,  is  described 
in  a  recent  issue  of  the  Revue  de  Mitallurgie,  where  a  number 
of  micropbotographs  made  in  color  by  this  process,  are  repro- 
duced. The  structure  of  metals  is  much  more  strikingly  rep- 
resented than  with  the  usual  black  and  white  prints. 


It  is  stated  in  the  Horseless  Age  that  the  following  com- 
position is  used  extensively  for  typewriter  levers:  copper  57 
per  cent,  nickel  20  per  cent,  zinc  20  per  cent,  and  aluminum 
3  per  cent.  These  parts,  even  when  the  nickel  on  the  surface 
is  worn  oft,  never  rust.  The  alloy  is  very  hard,  but  may  be 
bent  to  a  considerable  extent  without  breaking. 


According  to  the  Railwai/  and  Engineering  Review,  experi- 
ments have  been  undertaken  for  several  years  with  concrete 
ties  in  Italy,  and  the  Italian  government  has  now  ordered 
300,000  of  these  ties,  or  enough  to  lay  about  100  miles  of 
track.  The  ties  are  reinforced  with  small  round  iron  rods 
and  weigh  286  pounds  each,  of  which  28  pounds  is  metal.  The 
cost  of  the  ties  is  $1.20  each.  The  ties  will  have  creosoted  oak 
bearing  blocks. 


The  forests  of  the  United  States,  according  to  reports  of  the 
Forest  Service,  now  cover  approximately  550,000,000  acres, 
while  the  original  forests  covered  at  least  850,000,000  acres. 
The  government  owns  about  one-quarter  of  the  total  forest 
area,  which  contains  one-fifth  of  all  the  timber  now  standing. 
Those  timber  lands  which  are  owned  privately  are  generally 
more  valuable  than  those  of  the  government,  but  are  far  less 
carefully  managed. 


Tbe  first  commercial  wireless  telegraph  station  conducted 
by  the  British  post-office  in  connection  with  the  regular  Brit- 
ish telegraph  service,  was  opened  on  December  11  at  Bolt 
Head,  South  Devon,  on  a  height  430  feet  above  sea  level.  The 
range  of  the  station  is  250  miles,  and  it  can  be  used  for  com- 
munication with  all  ships  at  sea  fitted  with  wireless  appara- 
tus, as  well  as  with  the  channel  islands,  in  the  event  of  in- 
terruption of  the  communication  by  the  regular  cables. 


A  brown  color  can  be  produced  on  all  kinds  of  metals  by 
the  following  process,  described  in  the  Brass  World.  The 
work  to  be  treated  is  first  bronze  plated  by  a  regular  bronze 
solution  of  copper  and  zinc.  When  a  good  deposit  has  been 
produced,  the  article  is  rinsed  and  immersed  in  a  solution 
of  2  ounces  of  liver  of  sulphur  to  one  gallon  of  water.  This 
solution  is  used  cold.  When  the  desired  color  has  been  ob- 
tained, the  work  is  again  rinsed  and  then  scratch  brushed. 
In  this  manner  the  whole  surface  is  shaded  down  to  a  brown 
color. 


An  interesting  use  of  electric  light  has  been  made  by  the 
city  authorities  in  Chicago.  The  street  sweepers  on  the  more 
important  boulevards  in  the  city  found  their  work  hampered 
and  rendered  dangerous  at  night  by  carriages  and  automo- 
biles. In  order  to  relieve  the  danger,  each  man  is  provided 
with  an  electric  lamp  attached  to  his  helmet,  and  fed  from 
a  storage  battery  in  the  sweeper's  pocket.  The  entire  outfit 
weighs  less  than  a  pound  and,  according  to  the  Scientific 
American,  the  lamp  will  burn  ten  hours  without  recharging 
the  batteries. 


For  several  months  the  United  States  wireless  telegraph 
station  at  San  Francisco  has  received  calls  supposed  to  have 
come  from  Japan,  where  one  of  the  most  powerful  wireless 


telegraphic  apparatus  in  the  world  is  installed.  The  distance 
the  messages  have  been  transmitted  is  4,700  miles.  Although 
the  operators  at  San  Francisco  have  been  unable  to  reply 
owing  to  the  smaller  size  of  their  apparatus,  it  seems  probable 
that  it  will  be  possible  before  long  to  establish  direct  com- 
munication across  the  Pacific  Ocean.  The  instance  referred  to 
marks  a  record  for  the  transmission  of  wireless  messages. 


The  price  of  aluminum  has  fallen  considerably  during  the 
past  year  and  according  to  Chemiker  Zcitung,  the  price  in 
Germany  during  the  latter  part  of  the  past  year  was  only 
150  Mark  per  100  kilograms,  which  is  at  the  rate  of  only 
16  cents  per  pound.  It  is  interesting  to  notice  how  the 
price  of  aluminum  has  declined  since  1855.  According  to  the 
source  mentioned  the  price  in  1855  was  $106.00  per  pound; 
in  1856,  $32.00;  in  1857,  $10.60;  in  1886,  $7.10;  in  1888,  $5.00; 
in  1890,  $1.52;  in  1891,  $0.83;  in  1895,  $0.32;  in  1900,  $0.22; 
in  1905-1906,  $0.40;   in  1907,  $0.43;   in  1908.  $0.16. 


We  are  accustomed  to  speaking  of  the  workless  as  "the 
unemployed,"  but  the  San  Francisco  Star  long  ago  brought 
into  use  a  truer  word — "disemployed."  For  the  merely  unem- 
ployed, we  need  have  no  especial  sympathy  if  they  are  poor, 
nor  any  extraordinary  respect  if  they  are  rich;  for  "unemploy- 
ment" means  no  more  than  idleness.  But  "disemployment" 
connotes  all  the  agony  of  the  worker  in  a  period  of  hard  times, 
when  he  can  find  no  work  to  do.  And  as  this  condition  comes 
from  social  maladjustment,  the  resulting  lack  of  employment 
is  best  expressed  as  disemployment.  It  is  enforced  unem- 
ployment.—Tfte  Public. 


In  a  talk  before  the  Sphinx  Club,  New  York,  November  10, 
Dr.  Harvey  Wiley,  Chief  of  the  Chemical  Bureau,  Department 
of  Agriculture,  made  a  statement  in  regard  to  trade-marks 
that  is  worth  the  attention  of  all  manufacturers  using  trade- 
marks. The  Court  of  Appeals,  District  of  Columbia,  has 
handed  down  a  decision  in  regard  to  trade-marks  and  adver- 
tising that  will  tend  to  check  misrepresentation.  The  court 
will  not  protect  any  trade-mark  about  which  false  statements 
are  made  in  advertising.  If  a  manufacturer  labels  his  goods 
properly  and  advertises  them  falsely,  then  by  the  decision  of 
the  court,  he  is  not  protected  In  his  trade-mark  rights. 


Bare  aluminum  wire  may  safely  be  used  in  coils  without 
any  insulation  except  between  successive  layers,  owing  to  the 
existence  of  a  film  of  oxide  on  the  surface  of  the  aluminum. 
The  film  in  Its  natural  state,  says  the  Scientific  American, 
will  resist  0.5  volt;  but  by  exposing  it  to  the  air  at  a  tempera- 
ture of  about  100  degrees  C.  it  is  possible  to  get  rid  of  the 
hydrates  contained  in  the  film,  and  thus  increase  its  resist- 
ance so  that  it  will  withstand  a  high  voltage.  The  Insulation 
between  the  layers  of  the  coil  should  be  non-hydroscopic,  and 
the  coils  should  be  covered  with  insulating  paint  to  prevent 
moisture  from  entering. 


The  United  States  Steel  Corporation,  recognizing  the  great 
economic  loss  caused  by  accidents  to  life  and  limb,  is  insti- 
tuting a  system  of  accident  prevention,  safeguards  for  ma- 
chinery, and  inspection  of  same  in  all  Its  plants.  It  issued  a 
call  to  all  managers  of  plants  for  suggestions  for  methods 
and  safeguards  and  received  in  response  about  2,500  ideas.  A 
very  large  proportion  of  these  ideas  was  accepted,  about  2,300 
being  found  feasible.  The  managers  of  the  corporation  rec- 
ognized the  fact  that  it  Is  not  sufiiclent  to  install  safeguards 
and  methods  designed  to  prevent  accidents  alone,  but  that  it 
is  also  necessary  to  provide  an  eflScIent  inspection  system 
by  which  these  safeguards  and  methods  would  be  maintained. 
It  Is  a  sorrowful  fact  that  workmen  themselves  are  the  great- 
est enemies  of  accident  preventive  devices,  especially  when 
they  interfere  in  the  slightest  with  machine  operation.  An- 
other point  affecting  safety  appliances  that  is  important  in 
a  corporation  haying  constituent  plants  operated  In  competi- 
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tlon  as  are  those  of  the  U.  S.  Steel  Corporation,  Is  that  the 
individual  plants  are  not  charged  directly  for  the  cost  of 
maintenance,  which  is  charged  to  administration  expense. 
Under  such  arrangement  no  superintendent  feels  that  his  mill 
is  being  taxed  for  a  feature  that  could  be  avoided  and  which 
he  might  fiercely  antagonize  were  it  charged  directly  against 
him.  Charging  this  expense  against  a  general  overhead  fund 
alters  the  complexion  of  the  charge  entirely,  from  the  Indi- 
vidual manager's  viewpoint  It  Is  gratifying  to  note  that 
America's  greatest  corporation  has  recognized  Its  responsi- 
bility in  reducing  the  appalling  loss  of  life  and  maiming  of 
employes  in  industrial  work.  Its  example  should  be  very 
helpful  in  leading  other  concerns  to  give  the  matter  the  atteik 
tion  that  its  Importance  demands. 


TRAIN  DISPATCHING  BY  TELEPHONE. 

The  Atchison,  Topeka  &  Santa  F6  Railroad  has  announced 
that  it  will  soon  operate  its  entire  main  line,  from  Chicago 
to  the  Pacific  Coast,  by  telephone  instead  of  by  telegraph.  Con- 
tracts have  already  been  let  for  a  part  of  the  needed  installa- 
tion, which  will  cost  about  $2,000,000.  The  Union  Pacific  has 
already  Installed  123  miles  of  telephone  betwen  North  Platte, 
Neb.,  and  Sidney.  The  New  York  Central  hgs  been  dispatch- 
ing by  telephone  between  Albany  and  Syracuse,  and  is  extend- 
ing the  system  to  Buffalo.  The 
Erie  has  been  for  some  time  doing 
the  greater  part  of  its  dispatching 
in  the  New  York  suburban  district 
this  way.  The  Great  Northern  is 
installing  a  thousand  miles  of 
'phones,  and  the  Pennsylvania  is 
trying  out  this  system. 

The  availability  of  the  telephone 
for  train  dispatching  was  discov- 
ered when  the  railroads  found  that 
an  immense  volume  of  complex 
business  was  being  successfully 
handled  by  telephone  between  city 
freight  offices,  receiving  docks,  and 
freight  yards,  involving  the  tele- 
phoning of  contents  of  way  bills 
and  slips  containing  many  figures. 
When  the  National  and  State  laws 
limiting  the  working  hours  of  rail- 
road telegraphers  to  nine  and  eight 
hours,  put  added  operating  ex- 
penses on  the  roads,  and  the  unions 
would  not  agree  to  the  employment 
of  apprentices  to  help  keep  down 
the  cost,  the  railroads  began  to 
try  out  the  telephone  in  dispatch- 
ing, with  the  result  that  it  is  com- 
ing into  general  use.  Any  person  of  ordinary  intelligence 
can  send  and  receive  orders  by  telephone,  and  some  of  the 
best  tower  men  to-day  are  disabled  trainmen  put  at  this  work. 

There  is  no  question  of  safety  involved.  The  universal  use 
of  block  signals  has  taken  from  train  dispatching  the  work  of 
preventing  collisions,  and  dispatching  is  now  purely  the  man- 
agement of  traffic.     The  telephone  has  been   found  more  effl- 


board  of  directors  of  the  Mining  and  Mechanical  Institute  of 
Frecland,  that  splendid  scliool  for  boys  and  men  which  was 
founded  by  tlie  late  Eckley  B.  Coxe.  It  was  through  my  con- 
nection with  this  school  that  I  was  enabled  to  more  fully 
realize  the  advantages  of  a  school  for  the  boys  at  the  shop. 

"In  building  up  our  force  of  ai)preutice8  I  made  It  a  rule  to 
have  each  one  promise  to  attend  the  night  school  at  the  Mining 
and  Mechanical  Institute.  I  found  that  some  were  regular 
pupils  already,  and  there  were  some  who  could  be  persuaded 
to  attend,  while — as  1  said  above — a  certain  percentag';  would 
not  take  this  splendid  opportunity  to  better  their  comlitlon. 
One  reason  I  found  for  some  not  wishing  to  start,  was  that 
their  early  education  had  been  almost  entirely  neglected,  so 
at  the  ages  of  sixteen  or  seventeen  years  they  were  ashamed 
to  start;  thus  the  only  solution  was  compulsory  education;  in 
other  words,  we  make  going  to  our  school  a  part  of  their 
work,  for  which  they  are  paid. 

"Years  ago  my  experience  with  mechanics  in  nearly  all 
trades  convinced  me  that  there  is  a  very  small  percentage 
who  can  make  an  intelligent  free-hand  sketch,  so  we  started 
by  making  free-hand  sketching  one  of  the  leading  features  In 
our  school;  and  it  is  remarkable  what  talent  some  of  the 
boys  show  in  this  study.  I  know  of  no  trade  in  which  a  man 
is  not  better  olf  if  able  to  intelligently  put  his  ideas  on  paper. 


cient  than  the  telegraph  for  this. — 2iew  York  Times 


EDUCATING  APPRENTICES  AT  DRIFTON. 

In  an  article  on  educating  apprentices,  contributed  to  Mining 
Men  (September,  1908)  by  Mr.  William  Lloyd,  superintendent 
of  the  Lehigh  Valley  Coal  Co.'s  shops  at  Drifton,  Pa.,  the 
author  wrote  in  part  as  follows: 

"I  have  found  by  experience  that  in  a  force  of  about  forty 
apprentices  there  are  about  25  per  cent  who  will  avail  them- 
selves of  the  usual  opportunities  for  self-education,  about  50 
per  cent  can  be  persuaded  by  their  employers  to  attend  night 
school — if  the  employers  are  progressive  enough  in  educational 
matters  to  make  some  effort  in  that  direction — and  the  other 
25  per  cent  cannot  be  prevailed  upon  to  take  these  advantages 
under  any  circumstances.  It  was  just  to  take  care  of  the  last 
mentioned  that  gave  me  the  first  thought  of  our  school.  About 
two  years  ago  I  had  the  honor  of  being  appointed   on  the 


Instructing  Apprentices  at  the  Lehigh  Valley  Coal  Co.'s  Shops,  Drifton,  Pa. 

Therefore,  in  the  near  future  we  expect  to  teach  the  boys  to 
write  letters  such  as  a  mechanic  is  called  on  to  send  to  the 
works  when  out  erecting  machinery.  This  I  know  to  be  very 
important,  for  a  great  deal  of  time  is  lost  and  serious  mis- 
takes sometimes  occur,  because  such  letters  do  not  intelli- 
gently convey  the  man's  ideas  to  thfi  shop  superintendent. 

"We  have  started  on  a  plan  of  lectures  by  the  foremen  of 
the  different  departments.  Our  idea  in  doing  this  is  that  the 
apprentices  of  each  department  may  thus  have  some  knowl- 
edge of  how  and  why  some  things  are  done  in  the  other  de- 
partments. Besides  this,  we  intend  to  give  the  boys  special 
instructions  pertaining  to  their  respective  trades.  For  in- 
stance, the  machinist  apprentice  will  be  instructed  in  the  prin- 
ciples of  valve  setting,  lining  up  and  erecting  machinery,  etc.; 
the  foundry  apprentice  will  be  instructed  in  the  principles  of 
mixing  and  melting  iron  and  other  metal  combinations  that 
go  in  engine  and  pump  construction,  also  the  reasons  why 
different  sand  is  used  in  some  jobs  and  not  in  others. 

"The  question  may  be  asked:  'Does  it  pay  to  take  this 
interest  in  the  boys?'  I  have  always  believed  that  it  would, 
and  I  am  now  sure  that  it  does.  We  not  only  get  more  and 
better  work  out  of  the  boys  while  they  stay  with  us,  but  we 
feel  when  they  leave  that  we  have  done  our  best  to  make 
good  men  of  them,  and  that  we  are  sending  out  mechanics 
who  are  above  the  average." 
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TOOL-HOLDER  ADJUSTABLE  FOR  HEIGHT. 

La  Machine  Modeme  for  January  1,  1909,  Illustrates  and 
describes  a  simple  tool-holder  of  adjustable  height,  which  ap- 
pears to  be  of  very  convenient  design.  It  Is  made  in  two 
forms,  as  shown  In  Figs.  1  and  2;  the  first  has  a  spring  holder 
for  the  blade,  while  in  the  second  case  the  blade  is  grasped 
solidly,  this  being  the  only  difference  In  the  two  tools. 

This  device  consists  of  three  members:  an  outer  sleeve  A 
split  as  shown  for  clamping;  an  inner  sleeve  B,  bored  eccen- 
trically, and  also  split  for  clamping  the  tool-holder  proper  C, 
which  is  hollow,  to  permit  carrying  long  bars  of  cutting  steel. 
In  adjusting  the  tool  for  height,  it  is  loosened  In  the  tool- 
post,  and  sleeve  B  is  rotated  by  a  spanner  wrench  or  pin  in- 
serted In  the  holes  drilled  in  the  periphery  of  its  flange.  The 
rotating  of  this  sleeve  raises  or  lowers  its  eccentric  bore,  and 


Fig.  1.    Sprinff  Tool-holder,  of 
Adjustable  Height. 


hi]icry,X.T. 


Fig.  2.    Similar  Tool,  with  Blade 
solidly  held. 


thus  raises  or  lowers  the  tool-holder  contained  in  it  to  the 
proper  height.  All  the  members  are  clamped  together  and  set 
by  the  tool-post  screw. 

The  point  of  the  blade  may  be  fashioned  as  a  turning  tool, 
side  tool,  threading  tool,  etc.  The  device  appears  to  be  espe- 
cially useful  for  threading  on  small  work,  where  the  center 
adjustment  should  be  made  with  great  care.  The  fact  that 
the  tool-holder  itself  can  be  rotated  to  any  angle,  may  be 
taken  advantage  of  in  steep  pitch  screws  to  set  the  cutting 
tools  at  the  proper  angle  to  give  equal  top  rake  on  both  cut- 
ting edges.  The  device  may  also  be  conveniently  used  for 
centering  drills,  reamers,  boring  tools,  etc.,  with  the  axis  of 
the  lathe. 


THE  APPLICATION  OF  MOTORS  TO  MACHINE  TOOLS. 

Dexter  S.  Kimball,  in  The  Sibley  Journal  of  Engineering. 
March,  1908. 

The  introduction  of  electrical  distribution  and  the  electric 
motor  gave  to  engineers  of  large  plants  a  solution  to  a  prob- 
lem that  had  for  a  long  time  been  very  troublesome.  The 
old  method  of  power  distribution  with  its  wide  belts  and 
large  shafts  was  quickly  recognized  as  far  inferior  to  the 
new-  method  of  distributing  power  electrically,  running  the 
various  lines  of  small  shafting  by  motors  belted  to  them. 
By  an  easy  extension  of  this  system  the  larger  tools  were 
soon  belted  to  their  own  individual  motors,  and  the  advan- 
tages so  gained  were  evident  to  all,  and  up  to  this  point 
engineers  were  fairly  well  agreed.  But  engineers  soon  came 
forward  with  the  claim  that  great  economy  could  be  obtained 
by  attaching  a  motor  to  every  tool,  and  doing  away  with  all 
belts  and  line-shafts.  On  this  point,  however,  opinions  were 
not  so  unanimous,  and  a  discussion  arose  as  to  the  relative 
merits  of  the  two  systems,  and  many  tests  were  made  to 
determine  which  was  the  most  economical  way,  these  com- 
parisons generally  being  drawn  between  the  so-called  group 
system  and  individual  motor  system.  It  was  clearly  show^n 
that  conditions  exist  where  either  or  both  systems  have  a 
place,  and  that  again  conditions  may  exist  where  neither  are 
desirable,  as  in  cases  where  heavy  machinery  is  to  be  oper- 
ated close  to  the  prime  mover.  The  plant  must  be  very 
small  and  compact,  however,  when  electric  distribution  can- 
not be  used  to  advantage,  and  in  large  plants  it  is  indispen- 
sable. It  is  also  now  conceded,  by  engineers  in  general,  that 
large  and  portable  tools  can  be  best  driven  by  individual 
motors. 

That  the  individual  drive  has  not  met  with  more  favor 
was  due  in  the  past  mainly  to  two  causes,  viz.,  imperpect 
motors,  and  the  general  attitude  of  machine  tool  builders. 
When  motors  were  first  Introduced  in  this  work,  electrical 
designers  had  not  studied  the  peculiar  problems  presented, 
and  as  a  consequence  the  first  motors  were  not  very  satisfac- 
tory. The  machine  tool  builder,  on  the  other  hand,  saw  at 
once  that  the  motor  was  going  to  impose  a  new  set  of  condi- 


tions on  these  machines,  compelling  him  eventually  to  alter 
his  patterns;  and  many  makers  naturally  did  much  to  dis- 
courage what  some  of  them  characterized  as  a  fad. 

As  might  be  expected,  the  combinations  designed  under 
these  circumstances  were  fearful  and  wonderful.  A  standard 
gas  engine  fastened  to  an  ordinary  carriage  would  not  make 
a  very  good  automobile;  yet  in  comparison  it  would  show  up 
well  with  some  of  these  early  efforts.  These  difficulties,  how- 
ever, are  now  being  rapidly  overcome,  and  it  is  possible  to 
buy  almost  any  machine  tool,  motor  driven  in  some  way, 
although  not  always  in  a  very  desirable  manner. 

The  engineer  confronted  with  the  problem  of  connecting 
up  his  electrical  system  of  distribution  to  bis  medium  size 
and  small  machines  will  be  governed  largely  by  the  follow- 
ing considerations  in  making  his  decision  as  to  the  method 
to  be  used:  1.  First  cost  of  installation.  2.  Maintenance  and 
depreciation.  3.  Provision  for  extension.  4.  Sectional  opera- 
tion. 5.  Flexibility  as  to  location  of  tools.  6.  Efllciency  of 
system.     7.  Positive  application  of  power. 

It  may  be  well  to  consider  these  points  in  detail. 

1.  Without  question  the  first  cost  of  individual  driving  is 
considerably  greater  than  group  driving,  and  unless  it  can 
be  shown  that  the  individual  drive  has  great  advantages  in 
other  ways  which  offset  this  important  item,  it  should  not 
be  considered.  This  is  often  a  very  diflScult  thing  to  do, 
and  first  cost  will  remain  a  drawback  to  the  motor  drive  tor 
small  tools  till  different  conditions  of  manufacturing  reduce 
the  costs  considerably   from  where  they  stand  at  present. 

2.  On  the  second  point  we  have  as  yet  not  a  great  deal  of 
data  that  the  writer  is  aware  of;  but  his  experience  has  been 
that  the  cost  of  maintenance  and  the  depreciation  was  some- 
what less  in  group  driving.  In  the  group  drive  the  great 
item  of  expense  is  that  of  belting,  which  is  costly  and  wears 
out  rapidly;  on  the  other  hand,  when  motors  do  need  repair- 
ing the  repairs  are  costly,  so  that,  on  the  whole,  there  does 
not  seem  to  be  much  choice.  Reliable  data  on  this  point 
would  be  of  great  service. 

3.  Regarding  the  third  point,  the  individual  drive  has  all 
the  advantage.  No  system  has  ever  been  devised  that  pro- 
vides so  easily  for  extension.  Changes  in  arrangement  are 
also  more  quickly  and  easily  made  with  the  individual  drive. 

4.  Here,  again,  the  advantage  is  all  with  the  individual 
drive,  particularly  with  large  tools  which  may  be  required 
to  run  overtime.  Further,  the  breaking  down  of  an  indi- 
vidual motor  does  not  affect  but  the  one  tool. 

5.  On  this  point  the  individual  drive  has  an  advantage 
that  is  particularly  important.  Machines  so  driven  can  be 
placed  wherever  desired,  and  in  case  of  large  tools.  Ideal 
conditions  are  obtained  for  overhead  handling  devices.  In 
the  case  of  small  tools,  greater  convenience  can  be  obtained, 
and  tools  can  be  placed  in  the  middle  of  the  room  without 
cutting  out  the  light.  Incidentally,  the  elimination  of  belts 
greatly  decreases  the  dust. 

6.  It  has  been  found  by  actual  measurement  that  there  is 
little  to  choose  between  group  and  individual  driving  as  far 
as  efficiency  is  concerned. 

7.  The  seventh  and  last  point  is  the  one  on  which  the  indi- 
vidual drive  has  its  greatest  claim  to  superiority,  and  which 
has  done  more  for  the  individual  drive  than  anything  else. 
It  was  soon  found  that  where  motors  were  directly  geared  to 
the  machine,  a  greater  output  was  possible  on  account  of 
the  elimination  of  the  slip  in  the  belt,  and  the  consequent 
driving  of  the  work  up  to  the  limit  of  the  cutting  tool.  This, 
of  course,  greatly  reduces  the  time  of  the  operation,  and, 
as  the  cost  of  the  time  is  two-thirds  the  total  cost  of  the 
product,  it  is  easy  to  see  what  a  saving  could  be  effected. 
The  introduction  of  the  new  high-speed  steels  added  still 
more  to  the  necessity  of  positive  driving,  and  it  has  been 
well  demonstrated  that  where  heavy  cuts  are  to  be  taken  the 
positively  geared  motor  will  show  a  great  saving  of  time  over 
the  belt  drive. 

Herein,  also,  lies  the  solution  of  the  problem  so  confusing 
at  present  to  the  engineer  who  is  trying  to  find  out  just  how 
tar  he  can  carry  the  individual  motor  drive  idea  and  make 
it  pay.  In  the  case  of  large  tools  it  will  be  seen  at  once  that 
the  solution  is  plain,  and  a  careful  consideration  will  show 
that  the  individual  drive  can  be  successfully  used  down  to 
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a  point  where  a  belt  of  convenient  size  uHU  have , no  trouble  run  for  some  length  of  time  and  provision  can  be  made  for 

in  driving  the  cutting  tool  up  to  its  limit.     Rules  which  fix  starting,  a  synchronous  motor  Is  an  excellent  thing  In  connec- 

some   particular  limit   to   the  minimum   size  of  motor  to  be  lion    with    induction   motors,   as   It  tends   to   steady   the   line 

used,   or  the  minimum   size   of   machine   to   which   a  motor  and   help  the  power  factor.     In   small  sizes,  however.   It  Is 

should  be  attached  are  very  misleading,  as  it  depends  entirely  not  suitable   for  machine  tool   driving. 

on  what  the  tool  is  intended  to  do.     For  instance,  a  group  The  induction  motor  is  self-starting,  and,  like  the  synchro- 

of  16-inch  lathes  in  one  shop  may  be  required  to  only  take  nous   motor,   tends   to   run   at   constant   speed.     It   Is  by    Its 

off  a  very  light  chip,  and  a  group  drive  is  satisfactory.     In  nature  not  a  variable  speed  machine,  although  It  can  be  made 

another   shop    these    lathes   may    do    heavy    work,   so   that   a  so    In   several    ways,    none    of    which,    however,    have   bo    far 

motor  drive  will  pay  handsomely.     There  is  no  trouble,  as  a  proved  adequate  to  the  demands  of  machine  tool  driving.     It 

rule,   In  driving  small  drill   presses  up  to  the  limit  of  the  has  been  successfully  used  on  cranes  and  similar  devices,  the 

drill  by  means  of  group  drive,  and  these  are  driven  success-  speed  variations  being  obtained  by  putting  resistance  In  the 

fully  in  this  manner;   the  same  being  true  of  small  tools  in  secondary,  and  variable  speed  induction  motors  are  now  on 

general.     At  present   it   will   not   pay,  outside  of  the  advan-  the   market   controlled    in   this   manner.     One   plant   at   least 

tages  of  better  light  and  cleaner  surroundings,  to  drive  v6ry  has    been    fitted   out    with    induction   motors,   where   several 

small   tools   individually.  changes  of  speed   were  obtained   by  varying  the   frequency. 

Summarizing    what    has   been    said   above,   we    may   state  with  fair  success.     But  as  yet,  the  Induction  motor  cannot 

our  conclusions  as  follows:  be  considered  as  equal  to  the  direct  current  motor  for  varl- 

Group  Drive.            Individual.  able  speed  work,  though  considerable  experimental   work   is 

1.  First  cost .Considerably  less  no„  being  done  that  may  change  the  situation. 

2.  Maintenance  and  deprecia-  ,.   »i.        i     ..        j               u      .•        i     *           >  <             .     . 

jjQjj                                       Probably  less  ''   ^^^   plant    under   consideration   Is   to   contain   constant 

3.  Provision  for  extension...                                 Much  superior  speed  machines  principally,  the   induction  motor  In  connec- 

4.  Sectional    operation Much  superior  tion  with  a  mechanical  speed-changing  device  will  generally 

5.  Flexibility  as  to  location..                                 Much  superior  p^gyg  ^^  ^e  the  best,  and  where  all  the  machinery  is  of  con- 

6.  Efficiency   of  system No  great  difference  ,     .            ,  .          ...            ,          .      i., 

7.  Positive  application   of  ^1*°^  ^P^ed  type  it  is  much  preferable. 

power  Much  superior  The   direct   current  system   offers   three   kinds   of  motors, 

Having  decided  what  tools  to  drive  individually  and  what  their  combined  characteristics  covering  much  more  closely 
to  group  drive,  the  next  question  is  the  matter  of  motors  the  requirements  of  the  case  than  do  those  of  the  alternating 
and  the  methods  of  connecting  them  to  the  machines.  Here,  motor,  and  there  is  little  doubt  as  to  the  greater  adaptability 
again,  a  great  difference  of  opinion  exists.  In  order  to  get  of  the  system  for  general  machine  tool  driving.  These  mo- 
a  clear  idea  of  what  is  needed  in  a  motor  for  this  work  it  tors  are:  1.  Series  wound  motors.  2.  Compound  wound  mo- 
will  be  well  to  look  at  the  requirements  of  the  tools  them-  tors.     3.  Shunt  wound  motors. 

selves.  The   series   motor    is   a   variable   speed  motor   with   great 

Machine  tools  may  for  this  purpose   be  classified   into   the  starting  torque.     It  can    be   controlled   throughout   Its  whole 

following  groups:  range  of  speed  and  would  seem  at  first  glance  to  be  almost 

(a)  Machines  requiring  a  constant  speed.  In  this  class  ideal  for  lathes  and  boring  mills.  It  is,  however,  very  uneco- 
come  punches,  shears,  fans  for  ventilating  purposes,  and  also  nomical,  as  the  control  is  obtained  by  resistance  in  Its  cir- 
the  shafting  of  group  drives.  The  torque  may  vary  with  the  cuit.  It  also  requires  an  expensive  controller  on  account  of 
demand  for  power.  (be  heavy  current  to  be  handled  and  must  be  controlled  by 

(b)  Variable  speed  machines  requiring  maximum  power  at  hand,  as  its  speed  varies  inversely  with  the  load,  and  under 
minimum  speed.  In  this  class  are  lathes,  boring  mills,  and  light  loads  it  will  run  away.  It  is  an  excellent  motor  for 
most  machine  tools  where  automatic  regulation  is  needed,  cranes,  elevators,  sheet  iron  bending  rolls,  etc.,  and  occupies 
Here  the  cutting  speeds  are  practically  constant  for  a  given  a  very  important  place  in  the  equipment.  It  therefore  cov- 
metal,  but  the  cuts  are  larger  on  the  larger  work.  ers  the  requirements  of  the  tools  under  class  (c). 

(c)  Variable  speed  tools  requiring  heavy  starting  torque.  The  compound  wound  motor  is  suitable  where  small  varia- 
as  cranes,  sheet  iron  rolls,  etc.,  where  regulation  of  speed  is  tions  of  speed  are  needed  coupled  with  a  large  starting 
by  hand.  torque.    It  will,  of  course,  give  constant  speed  when  set  for 

(d)  Machines    requiring    a    torque    increasing    with    the  any  set  of  conditions  within  its  range. 

speed,  as  blowers  and  fans  which  give  variable  blast.    This  The  shunt  motor  is,  in  its  standard  form,  a  constant  speed 

class    is   rather   unimportant.  motor.     When  set  to  run  at  a  given  speed  it  will  not  vary 

Of  course  there  is  no  trouble  in  meeting  the  requirements  appreciably  under  varying  load   up   to   its  capacity.     It   can 

of  the  constant  speed  machines,  but  the  problem  of  variable  be  made  to  vary  its  speed  in  a  number  of  ways,  those  which 

speed  is  difficult.     If  a  good  mechanical  speed  changing  de-  are  most  used  being  one  of  the  following  three:    by  varying 

vice  were  to  be  had,  the  problem  would  be  easy  to  solve;  but  the  current  in  the  armature;  by  varying  the  strength  of  the 

so   far  none   has  been   produced   that  will   answer   the  pur-  field;    and  by  varying  the  voltage  applied  to  the  armature 

pose.    Many  have  been  made  that  will  give  any  speed  between  terminals. 

the  limits  of  the  mechanism,  but  they  all  depend  on  friction.  These  characteristics  make  the  shunt  wound  motor  most 

and  hence  to  carry  the  work  required  must  in  most  cases  be  suitable  of  any  for  the  purposes  of  machine  tool  driving  and 

very  large  and  cumbersome;  while  those  that  are  positive  in  by   means  of   these  methods  of  control,    either  singly  or  in 

their  action  give  only  several  speeds  between  the  limits.    Of  combination  with  each  other  or  in  combination  with  gearing, 

the  latter  type  a  number  are  now  on  the  market  which  can  most  of  such  work  is  now  accomplished, 

be  used  with  success  in  many  places.  Summarizing  the  above   conclusions,  we  may  state  them 

When  the  electrical  side  of  the  problem  is  considered,  a  as  follows: 

choice    of    two    distinct    systems    of    distribution    is    presented,  class  of  Machine.               ■*^'"''°Mo?frs""*'"          Direct  current  Motors 

namely,  the  alternating  current,  and  the  direct  current  sys-  constant      speed  InducUon°motor.        Shunt  or  Compound 

terns,  both  of  which  have  a  place  under  proper  circumstances  torque    varying  Synchronous  motor,     wound  motor, 

in  this  work.  with  load. 

It  may  be  said  at  the  outset  that  when  the  alternating  cur-  Variable  speed,  max-  Induction     motor  Shunt  wound  motor 

rent  system  of  distribution  can  be  used,  it  is  preferable,  as  imum  work  at  min-       with     mechanical      with    or    without 

the  wiring  is  smaller  in  a  large  system,  and  the  generators  ^^^   speed,   auto-      speed  changing     change  gears, 

and  motors  simpler  and  more  reliable.     It  has,  however,  its  ™^*"^  regulation.          device. 

limitations,   as  will  be  seen,  as  far  as  machine  tool  driving  Variable     speed.  Induction  motor.        Series    wound    mo- 
is  concerned.  Heavy     starting                                         tor. 

torque.  Hand  regu- 

The  alternating  current  system  offers  two  kinds  of  motors,  lation. 

the  synchronous  and   the  induction  motor.     The  first  is  not      v^,.,„y,^^      „„„„.i  r^ „„„„,i    „„ 

.  Variable     speed,                                      Comp.    wound    mo- 

selt-starting   and,    except    in    a   few    cases,    has   no   place    in  torque     increasing                                            tor. 

machine   tool   driving.     Where   heavy   line-shafts   are   to   be  with  speed. 
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FRENCH  COMBINED  HORIZONTAL  AND  VERTICAL 
MILLING  MACHINE. 

La  Machine  Modeme  in  the  issue  of  January  1.  1909,  de- 
scribed a  new  milling  machine  recently  brougnt  out  by  the 
Soclijte  Francaise  de  MachinesOutil,  the  new  French  machine 
tool  building  firm  of  which  we  have  made  mention  from  time 
to  time.  Like  the  Ingersoll  combined  horizontal  and  vertical 
milling  machine  (described  in  the  new  tools  department  of 
the  March,  190S,  issue  of  Machineuv),  this  tool  is  provided 
with  two  spindles,  one  vertical  and  the  other  horizontal,  which 
may  be  used  separately  or  simultaneously,  though  there 
appears  to  be  no  provision  made  for  axial  adjustment  of  the 
spindles. 

"One  of  the  refinements  much  sought  after  in  the  construc- 
tion of  milling  machines  is  a  combination  of  two  spindles, 
one  vertical  and  the  other  horizontal,  permitting  the  easy 
transformation  of  the  machine  from  a  vertical  to  a  horizontal 
miller,  or  vice  versa  as  occasion  requires. 

"Different  solutions  of  this  problem  have  been  offered. 
Among  others,  certain  American  builders  make  an  attachment 
carrying  a  vertical  spindle,  which  can  be  mounted  on  the  hori- 
zontal spindle;  but  when  so  used  the  horizontal  spindle  is  out 


"The  drive,  which  la  of  the  single  pulley  variety,  transmits 
to  the  spindle  16  speeds  in  geometrical  progression,  by  means 
of  trains  of  gearing  shifted  by  a  hand-wheel,  whose  eight 
positions  each  give  eight  speeds;  these  can  be  doubled  by  the 
operation  of  a  lever  whose  central  position  stops  the  machine. 
The  speeds  are  indicated  on  a  dlann  full  view  of  the  opera- 
tor. The  proper  speed  for  the  spindle  can  be  found  by  con- 
sulting a  diagram  furnished  by  the  builders.  AH  the  mecha- 
nism for  changing  the  speeds  is  contained  within  the  column, 
and  the  different  speeds  are  applicable  both  to  the  horizontal 
and  vertical  spindles.  The  vertical  spindle  can  be  disengaged 
when  it  is  not  desired  to  use  it. 

"Tills  machine  is  furnished  in  the  plain  and  universal  forms 
— that  is  to  say,  with  or  without  a  swiveling  table.  The  table 
is  'carried  by  a  cross  slide  or  saddle,  which  is  supported  on 
a  strong  knee,  sliding  vertically  on  large  bearings  at  the 
front  of  the  column. 

"The  feed  mechanism  is  constructed  with  a  change  gear 
device  similar  in  construction  to  that  of  the  speed  change — 
that  is  to  say,  16  feeds  can  be  obtained  by  the  manipulation 
of  a  hand-wheel  and  levers,  as  seen  in  the  illustration.  The 
feeds,  horizontal,  cross,  and  vertical,  are  independent  of  the 
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Fig.  1.    Side  Elevatton  of  Combined  Horizontal  and  Vertical  Spindle  Milling  Machine, 
made  by  the  Societe  Francaise  de  Machines-Outils. 


Fig.  2.    Face  Vle^n?  of  Machine. 


of  commission.  Furthermore,  each  change  in  the  method  of 
operation  necessitates  the  mounting  or  dismounting  of  the 
attachment,  which,  in  order  to  be  portable,  is  generally  of 
light  construction. 

"To  escape  these  inconveniences,  the  SociStS  Francaise  de 
Machlnes-Outils  has  designed  the  machine  shown  in  Pigs.  1 
to  8,  which  only  requires  a  simple  rotation  of  the  vertical 
head  to  change  from  vertical  to  horizontal  milling.  It  should 
be  noticed  also  that  when  the  vertical  head  is  turned  back  out 
of  the  way  it  presents  a  particularly  strong  support  for  the 
arbor  in  the  case  of  horizontal  milling.  Among  the  different 
kinds  of  machine  tools,  in  the  design  of  a  milling  machine 
especially  should  a  new  company  take  account  of  the  estab- 
lished reputation  of  certain  foreign  makes  at  present  on  the 
market,  and  of  the  difficulty  of  turning  in  its  own  direction 
the  prejudices  of  the  French  consumer.  The  builders  have, 
therefore,  laid  out  a  definite  catalogue  of  the  desirable  quali- 
ties of  such  a  machine,  which  can  be  summed  up  In  the  fol- 
lowing list:  First,  rigid  construction;  second,  easy  manipula- 
tion; third,  silent  and  positive  drive;  fourth,  single  drive  for 
the  spindle  and  the  feeds;  fifth,  change  of  feed  independent  of 
the  change  of  speed  of  the  spindle;  sixth,  a  large  number  of 
spindle  speeds  and  rates  of  feed;  seventh,  large  bearing  sur- 
faces;  eighth,  careful  workmanship. 


spindle  and  are  reversible.  The  drive  of  the  feed  gear  box  is 
derived  from  the  main  drive.  The  different  movements  have 
automatic  stops  throughout  in  all  directions,  as  well  as  posi- 
tive stops  for  hand  feeding.  All  the  feed  screws  are  provided 
with  graduated  dials.  The  knee,  as  well  as  the  saddle  and 
table,  can  be  locked  in  any  position  by  screws  independent 
of  the  gib  screws.  A  safety  coupling  is  provided  to  prevent 
the  breakage  of  important  parts  in  the  case  of  abnormal  stress. 

"The  screw  for  the  vertical  adjustment  of  the  knee  is  of  the 
telescopic  form,  to  obviate  the  necessity  for  cutting  an  opening 
in  the  floor.  Especial  care  has  been  taken  In  the  lubrication 
of  the  working  parts  within  the  column.  The  driving  and 
feeding  mechanisms,  all  of  the  bearings  therein  contained, 
and  those  of  the  spindle,  are  oiled  by  a  pump  which  draws  its 
supply  from  a  reservoir  in  the  base  of  the  machine.  The  sup- 
ply of  lubricant  for  the  cutters  is  furnished  in  a  similar  way, 
by  means  of  a  second  pump  and  reservoir,  separate  from  the 
first. 

"Mention  should  also  be  made  of  the  care  taken  to  have  all 
the  mechanism  accessible,  for  the  sake  of  facility  in  cleaning 
and  repairing.  The  engravings  shown  herewith  (Figs.  3  to  8) 
show  clearly  the  variety  of  work  to  which  the  swiveling  head 
lends  itself,  including  as  it  does,  the  particularly  interesting 
operation  of  helical  milling  on  a  plain  machine.  This  machine 
is  being  built  in  several  styles  and  sizes." 
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STRESSES  IN  WIRE  ROPES  DUE  TO  BENDING. 

Abstract  of  Paixr  by  H.  W.  Vltupman.  in  thv  Procinliiiys  of  the 

Auntniltmiaii  Iiintitiitc  of  Mining  Knyinn-m. 

Unwin  states  that  a  wire  rope  used  over  a  pulley  or  sheave 
is  subjected  to  three  different  stresses.  Firstly,  there  is  the 
longitudinal  tension  due  to  the  weight  suspended  by  the  rope 
and  the  weight  of  the  rope  itself;  secondly,  the  tension  and 
compression  stresses  In  the  part  of  the  rope  resting  on  the 
pulley,  due  to  the  bending  of  the  rope  In  a  curve;  and  in 
the  third  place,  there  is  a  stress  due  to  the  centrifugal  action 
at  that  part  of  the  belt  which  is  bent  over  the  pulley.  This 
last  stress,  of  course,  can  be  disregarded  whenever  the  speed 
with  which  the  belt  moves  over  the  pulley  is  moderate.  The 
author  of  the  paper  here  abstracted  examines  in  detail  the 
stresses  due  to  bending  only. 


ous  empirical  rules  have  been  given  by  different  makers  and 
writers  for  determining  the  minimum  size  of  drum  over 
which  a  rope  may  be  wound.  One  maker  states  that  the 
diameter  of  sheaves  and  drums  should  be  about  30  times 
the  circumference  of  the  ropes  used.  Another  rule  says  that 
the  diameter  of  the  sheave  In  feet  should  be  0.70",  where  C  is 
the  circumference  of  the  rope  In  Inches.  Mr.  H.  W.  Hughes 
In  "Text-Book  of  Coal-Mining"  states  that  the  diameter  of 
the  pulley  should  not  be  less  than  100  times  that  of  the  rope 
wire.  Another  writer  gives  the  rule  that  there  should  be 
one  foot  diameter  of  pulley  for  each  %  Inch  diameter  of 
rope;  or,  for  instance,  an  8-foot  pulley  for  a  one-Inch  rope. 
All  these  rules,  however,  are  Imperfect,  because  they  take 
no  account  of  the  size  of  the  component  wires,  and  from 
practical  experience  we  know  that  the  smaller  the  diameter 


Fig.  3.    Machine  arranged  for  Plain 
Vertical  Milling. 


Fig.  4.    Machine  using  Vertical  and  Hori- 
zontal Spindles  Simultaneously. 
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Fig.  S.    Vertical  Head  Swlveled  for  Helical  BliUlng. 


The  difla.cultles  met  with  by  investigators  in  trying  to  ascer- 
tain exactly  the  stresses  in  wire  ropes  bent  over  sheaves,  is 
due  to  the  fact  of  the  complex  structure  of  the  wire  rope, 
being  made  up,  as  it  is,  of  spirally  twisted  strands,  which  In 
turn  are  composed  of  spirally  twisted  wires,  it  being  difficult 
to  say  exactly  what  happens  when  this  doubly  twisted  struc- 
ture is  wound  around  the  drum  or  sheave.  The  difficulty  is 
generally  evaded  in  ordinary  practice  by  the  simple  device 
of  adopting  a  large  factor  of  safety  for  a  rope,  usually  one 
from  eight  to  ten,  a  factor  which  experience  has  shown  is 
sufficiently   large  to  cover  the  bending  strains  set   up   when 


of  the  wires,  the  more  flexible  is  the  rope  and  the  smaller 
may  be  the  diameter  of  the  sheave  overwhich  it  may  be  bent. 
A  rule,  to  be  of  any  reasonable  value,  should  take  into 
account  the  gage  of  the  wire  composing  the  rope.  Such  a 
rule  is  given  by  Mr.  Bucknall  Smith,  In  the  Mining  Journal, 
June  6,  1896,  where  he  states  that  the  diameter  of  the  small- 
est pulley  permissible  should  be  at  least  800  times  the  gage 
of  the  wire  used.  J.  B.  Richards,  in  Mines  and  Minerals, 
April,  1904,  however,  states  that  records  show  that  the  proper 
diameter  of  a  sheave  should  be  115  times  the  diameter  of  a 
rope  having  19  wires  to  a  sti'and,  and  185  times  the  diameter 


Fig.  7. 


Head  S\7lveled  for  Angular 
MUling. 


Fig,  6.  Vertical  Head  Reversed  to  pro- 
vide Outboard  Support  for  Arbor  in 
Horizontal  Milling. 

the  rope  is  passed  over  sheaves  of  ordinary  size.  When,  how- 
ever, we  add  the  stress  due  to  the  bending  of  the  rope  to 
the  stress  produced  by  direct  pull,  we  find  that  the  actual 
factor  of  safety  is  usually  more  nearly  four  than  ten,  and 
often  the  bending  stresses  in  the  rope  are  so  large  compared 
with  the  simple  tensile  stresses  that  neglecting  them  may 
lead  to  disastrous  results. 

Empirical  Rules  for  Size  of  Sheaves. 
It  has  always  been  recognized  that  the  bending  of  a  wire 
rope  over  too  small  a  sheave  injures  the  rope,  but  as  it  Is 
also  desirable  to  reduce  the  size  of  the  sheaves  to  a  minimum 
for  constructional  reasons,  the  diameters  of  the  sheaves  are 
commonly  made  as  small  as  is  considered  permissible.    Varl- 
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Fig.  8.    Head  Swiveled  to  Horizontal  Position  for 
Reaming,  etc. 


of  a  rope  having  7  wires  to  a  strand.  Finally,  another  rule 
is  given,  deduced  from  practice,  stating  that  a  6-strand,  7-wire 
rope  requires  a  pulley  whose  diameter  is  equal  to  ten  multi- 
plied by  the  rope  circumference  squared;  and  a  6-strand, 
19-wire  rope  requires  a  pulley  whose  diameter  Is  equal  to 
four  multiplied  by  the  square  of  the  rope  circumference.  It 
will  be  noticed  that  there  is  a  considerable  variation  of 
opinion  expressed  in  the  above  rules,  and  while  they  may  be 
useful  for  deciding  approximately  upon  what  experience  has 
shown  to  be  the  proper  size  of  pulleys  to  use  for  a  given 
class  of  rope,  they  do  not  aid  in  determining  the  actual 
stresses  placed  on  the  rope  by  bending  over  pulleys  of  any 
given  diameter. 


452 


MACHINERY. 


February,  1909. 


Formula  for  StressoB  In  Wire  Ropes  due  to  Bending. 
The  author  of  the  paper  here  abstracted  therefore  sets  out 
to  deduce  mathematically  a  roimula,  giving  the  stresses 
caused  by  bending  ropes  over  sheaves  of  given  diameters, 
and  he  comes  to  the  conclusion  that  the  stress  in  pounds  per 
square  inch  set  up  in  a  wire  rope  equals 

Ed 

cos'  o  cos'  /3 

D 
In  which  formula 
£7  =  modulus  of  elasticity  of  material,  from  which  the  wire 

Is  made, 
<t  =  diameter  of  component  wire.  In  Inches, 
D  =  diameter  of  sheave.  In  inches, 
a  =  angle  made  by  the  component  wires  with  the  axis  of 

the  strand,  usually  about  18  degrees, 
j3  =  angle  made  by  the  strands  In  the  rope  with  the  axis 

of  the  rope,  usually  about  18  degrees. 
[It  w-ill  be  found  that  the  values  obtained  by  the  use  of 
this  formula  are  considerably  greater  than  those  obtained 
by  Mr.  James  F.  Howe  in  the  article  on  "Bending  Stresses 
in  Wire  Rope"  In  the  June,  1907,  issue  of  Machikebt,  engi- 
neering edition.  The  difference  is  due  to  the  fact  that  Mr. 
Howe  simply  assumes  a  rather  low  constant  modulus  of 
elasticity  for  the  rope  as  a  whole,  while  the  author  of  the 
present  paper  introduces  the  actual  angles  made  by  the  wires 
and  strands,  thus,  it  would  seem,  arriving  at  a  more  definite 
and  correct  result. — Editok.] 


«     «     • 


CHAIN  DRIVES. 

The  advantages  of  chain  drives  as  compared  with  belt 
drives,  for  certain  service  have  frequently  been  pointed  out. 
The  chain  drive  is  positive,  and  high  tension  of  the  chain  is 
not  required  to  make  it  grip  the  sprocket,  as  in  the  case  with 
belts  on  pulleys.  There  is,  therefore,  an  entire  absence  of 
slip,  and  the  power  is  used  more  economically.  Chain  drives 
can  also  be  made  to  occupy  less  space  than  a  belt  drive,  and 
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Testing  the  Setting  of  the  Cutters  for  Cutting  the  Teeth  in 
a  Benold  SUent  Chain  Gear. 

give  efficient  service  at  center  distances  too  short  for  belts  but 
too  long  for  gearing.  The  troubles  met  with  in  belts  in  hot 
or  damp  places,  are  also  well  known  to  all  mechanics.  These 
difficulties  are  eliminated  in  the  chain  drive.  One  objection  to 
chain  drives  has  been  that  they  are  noisy,  but  the  noise  can 
be  largely  obviated  by  properly  designing  the  chain  and  the 
sprocket.  The  size  of  the  sprocket  is  a  question  which  influ- 
ences the  noise  of  the  drive.  Other  things  being  equal,  the 
smaller  the  number  of  teeth,  the  greater  the  noise  made  by 
the  drive.  The  action  of  the  chain  is  smoother  and  more 
uniform  on  a  large  sprocket  than  on  a  small  one.  This  prin- 
ciple applies  to  all  chain  gearing  and  should  be  talven  into 
consideration  when  laying  out  a  drive.  In  extreme  cases  a 
sprocket  with  only  seven  or  eight  teeth  may  be  used  with  a 
roller  chain,  but  eleven  or  twelve  teeth  should  be  considered 
as  the  minimum  in  all  cases  where  smooth  running  is  essen-. 


tial.  Generally,  even  the  best  designed  driving  chains,  such 
as  the  Renold  silent  chain,  should  not  run  more  than  1,250 
feet  per  minute.  When  this  limit  Is  passed  some  special 
means  of  lubrication  should  be  adopted.  The  roller  chain  is 
generally  used  for  speeds  from  GOO  to  900  feet  per  minute, 
and  the  block  chain  for  speeds  up  to  GOO  feet.  When  design- 
ing a  chain  drive,  inclined  or  horizontal  positions  should  be 
chosen,  with  the  tight  side  of  the  chain  on  the  top. 

In  the  accompanying  Data  Sheet  Supplement,  formulas  are 
given  for  obtaining  the  various  quantities  In  regard  to  length 
of  chain,  diameter  of  sprocket,  etc.,  required  in  determining 
upon  a  chain  drive,  both  for  the  Renold  silent  chain,  the 
roller  chain  and  the  block  chain.  The  highest  ratios  desir- 
able between  the  driving  and  driven  sprockets  are,  for  the 
silent  chain,  1  to  6,  and  for  the  roller  and  block  types  1  to 
TVj.  The  maximum  and  minimum  number  of  teeth  advis- 
able are  for  silent  chain  15  and  90,  for  roller  chain  8  and  70 
and  for  the  block  chain  6  and  60.  The  pitch  of  the  chain  Is 
measured  from  center  to  center  of  rivets,  the  pitch  of  the 
wheel  being  approximately  at  the  tops  of  the  teeth.  An  odd 
or  "hunting"  tooth  should  be  used  in  the  pinion  when  possi- 
ble in  order  to  distribute  the  wear  evenly  on  the  sprocket 
teeth.  It  is  advisable  to  have  the  center,  on  which  one  of 
the  sprockets  is  mounted,  adjustable,  in  order  to  be  able  to 
keep  the  chain  at  the  right  tension. 

Ordinary  chain  drives  should  be  lubricated  at  least  once  a 
week,  and  the  lubricant  should  be  free  from  any  tendency  to 
gum.  A  thin  oil  may  be  used  first  to  penetrate  the  joints, 
and  then  a  thicker  oil  that  <n'ill  not  be  thrown  off  by  the 
centrifugal  force.  The  lubricant  is  best  applied  with  a  brush 
to  the  inner  side  of  the  chain  while  running  the  chain  slowly 
on  its  sprockets.  The  chain  should  be  lubricated  oftener 
than  once  a  week  when  used  under  severe  conditions,  as  in 
the  case  of  constant  running  night  and  day,  fluctuating  loads, 
when  running  in  dusty  places,  etc. 

It  is  interesting  to  note  the  manner  in  which  the  teeth 
in  the  sprockets  for  the  Renold  silent  chain  are  cut.  The 
tooth  space  is  first  cut  from  the  solid  blank  by  a  stocking 
cutter.  The  teeth  are  then  finished  by  cutters  working  in 
pairs,  as  shown  in  the  accompanying  illustration.  For  the 
same  pitch  three  different  pairs  of  cutters  are  required.  These 
cutters  are  very  nearly  the  same  In  form,  the  only  difference 
being  that  they  make  the  tooth  slightly  deeper  for  the  smaller 
wheels.  The  cutters  are  set  to  a  gage,  as  Indicated  In  the 
illustration.  The  center  line  of  the  gage  should  be  set  exactly 
central  with  the  sprocket  to  be  cut.  When  cutting  steel  or 
phosphor  bronze,  and  especially  if  the  teeth  are  cut  from  the 
solid  directly  by  the  finishing  cutters,  it  is  advisable  to  set 
the  dividing  head  so  as  to  cut  alternate  teeth,  or  even  teeth 
further  apart  than  every  second  tooth,  the  inaccuracy  due 
to   local   heating  being  thereby   avoided. 

Tables  will  also  be  found  in  the  Supplement  for  malleable 
chains  as  made  by  the  C.  O.  Bartlett  &  Snow  Co.,  Cleveland, 
O.  A  table  is  also  given  for  the  shape  of  the  teeth  in  the 
sprockets,  for  the  various  numbers  of  chain. 

•    •    • 

The  following  case-hardening  mixture  is  recommended  In 
the  American  Engineer  and  Railroad  Journal.  Put  In  a  two- 
inch  layer  of  charcoal,  broken  into  about  one-inch  pieces,  and 
pack  It  down  In  the  bottom  of  the  box  used  for  the  case-hard- 
ening. Then  sprinkle  about  one  pound  of  common  salt  over 
the  charcoal,  and  one  pound  of  pulverized  sal  soda  over  the 
salt.  Then  one  pound  of  powdered  resin  is  placed  over  the 
sal  soda,  and  one  pound  of  black  oxide  manganese  over  the 
resin.  The  material  to  be  case-hardened  is  now  laid  on  this, 
care  being  taken  not  to  place  the  pieces  too  close  together  or 
too  close  to  the  sides  of  the  box.  Between  the  pieces,  char- 
coal is  filled  in  and  well  packed,  care  being  taken  to  have 
about  two  Inches  of  charcoal  between  the  different  pieces,  if 
they  be  large.  Now  the  sprinkling  of  the  compounds  on  the 
work  is  repeated  in  reverse  order,  so  that  a  two-inch  layer  of 
charcoal  is  placed  on  the  top  of  the  box.  Sprinkle  a  little 
salt  on  the  top  of  the  charcoal,  then  put  the  cover  on  the  box, 
calk  with  clay,  and  place  the  box  in  the  furnace  from  ten  to 
fifteen  hours,  heating  it  to  a  bright  red.  Then  cool  it  In  cold, 
clear  water. 
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ELECTRICAL  WELDING. 

In  a  recent  Issue  of  Ma(.iiim;iiy  (October,  1908)  was  shown 
a  photograph  of  a  number  of  examples  of  high-speed  steel  tools 
electrically  weldtil  in  the  shops  of  the  Thomson  Electric  Weld- 
ing Co.,  of  Lynn,  Mass.  Little  or  nothing  was  said  about 
the  process  itself  or  the  range  of  its  application.  Tills  article 
has  been  prepared   in  the  belief  tliat  there  is  enough  of  in- 


.  1.    Welding  a  Steel  Ring:  In  a  Hand  power  Machine;  Section, 
1  1-2  xl-16  Inch;  Current,  lO.OOO  Walts  per  1  1-2  second. 

terest  and  importance  In  electric  welding  to  malie  a  more  de- 
tailed description  of  it  profitable.  While  the  process  was 
invented  several  years  ago,  improvements  are  constantly  being 
made  in  its  application. 

The  Principle  of  Electrical  Welding-. 
The  process  consists,  primarily,  in  holding  the  pieces  to  be 
welded   between    clamps,    which    form    the    terminals    for    an 
electrical  circuit  of  very  high  amperage.     When  the  surfaces 


Fig.  2. 


A  Large  Machine,  operated  HydrauUcally.     StuUuii  ■..cicled, 
3x5-8  Inch;  Current,  70  K.W.  for  50  seconds. 


tact  generates  a  welding  heat.  It  the  surfaces  are  not  finished 
so  that  they  come  squarely  Into  contact  with  each  other,  the 
reduced  conducting  section  where  the  contact  la  made  will  heat 
lapidly  to  a  high  temperature,  and  flow,  allowing  the  two 
parts  to  be  pressed  together  Into  closer  contact,  until  the 
whole  area  is  at  a  welding  heat.  The  heating  action  is  thus 
progressive,  being  generally  from  the  Inside  of  the  metal  out, 
instead  of  being  from  the  outside  In,  as  with  all  other  beating 
Iirocesses. 

Simple  Welding  Machines  for  General  Use. 

A  simple  type  of  machine  for  this  process,  adapted  par- 
ticularly to  the  welding  of  hoops,  is  shown  in  Fig.  1.  The 
machine  consists  of  a  transformer;  the  electrodes  between 
which  the  two  ends  of  the  work  to  be  welded  are  clamped; 
means  for  pressing  together  the  surfaces  to  be  welded;  and 
the  necessary  electrical  connections,  switches,  etc. 

The  purpose  of  the  transformer,  which  Is  mounted  in  the 
base  of  the  machine,  is  to  change  the  high  potential  alternat- 
ing current  as  it  is  received  from  the  shop  dynamo  or  the 
commercial  circuit,  to  the  low  potential,  high  amperage  cur- 
rent required  for  welding.  As  it  is  the  strength  of  the  current 
in  amperes  that  taxes  the  capacity  of  the  conductor,  it  is  neces- 
sary to  transform  the  current  into  one  of  high  amperage  (and 
consequently  low  voltage)  In  order  to  over-tax  the  conductor  at 
the  point  where  it  is  to  be  heated  to  the  desired  temperature 
for  welding.  The  two  secondary  terminals  of  this  transformer 
form    the   support    for    the    clamping   device    in    the   jaws   of 


to  be  welded  are  brought  into  contact  with  each  other,  these 
parts,  themselves,  complete  the  circuit,  the  current  being 
transmitted  directly  through  the  work.  The  current  strength 
is  such  that  the  resistance  to  its  passage  at  the  point  of  con- 


Fig.  3.    A  Small  Automatic  Machine  for  Weldingf  Belt  and 
Harness  Buckles,  etc. 

which  the  ends  of  the  hoop  to  be  welded  are  held. 
Each  of  these  jaws  is  clamped  to  the  work  by  cams: 
operated  by  the  handles  shown  projecting  upward  at  the  top- 
of  the  machine.  The  two  jaws  are.  of  course,  insulated  from, 
each  other,  so  that  the  only  path  for  the  current  is  through 
the  work. 

The  lever  at  the  right  hand  of  the  operator  is  used  for 
pressing  the  two  ends  of  the  work  together.  The  current  be- 
ing thrown  on,  heat  develops  at  the  point  of  contact,  owing 
to  the  high  resistance  to  the  passage  of  the  current  found 
there.  As  these  points  of  contact  are  softened,  the  continued 
pressure  applied  by  the  workman  forces  the  parts  closer  to- 
gether, bringing  them  into  more  intimate  contact.  The  heat 
developed  finally  so  softens  the  work  that  its  resistance  to  the 
pressure  applied  by  the  operator  is  suddenly  relieved,  the  soft 
metal  being  squeezed  out  from  between  the  joints  as  the  jaws 
come  together.  It  is  important  at  this  juncture  to  shut  off 
the  current  immediately,  to  prevent  over-heating  and  burn- 
ing. This  is  done  by  an  adjustable  micrometer  stop  which, 
by  making  an  electrical  contact  and  energizing  a  magnet, 
throws  open  a  switch  in  the  primary  circuit.  The  clamps 
are  then  loosened  and  the  work  removed.  These  various 
operations  are  matters  of  seconds  only,  and  on  work  of  me- 
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fllum  size  the  output  is  praotically  limited  only  by  the  rapid- 
ity of  the  operator's  luovcnients. 

The  nini'hine  just  described  might  be  spoken  of  as  being, 
in  a  measure,  a  general  purpose  macbine.  Another  general 
purpose  machine  for  larger  work  Is  shown  in  Fig.  2.  This 
is  adapted  either  to  the  welding  of  hoops,  as  shown  in  the 
engraving,  or  the  welding  together  of  rods,  bars,  and 
general  machine  parts.  It  is  adapted  to  work  so  large  as  to 
make  direct  hand  operation  impracticable  for  pressing  the 
two  ends  of  the  work  together.     For  this  reason  a  hydraulic 


Pig.  4.     Front  View  of  Automatic  Mactiine  for  Welding  Chain  Links. 

jack  is  incorporated  in  the  machine.  The  workman  is  shown 
with  his  right  hand  grasping  the  pump  lever  of  this  jack. 
The  release  Valve  is  seen  mounted  on  top  of  the  cylinder. 
The  clamping  jaws  are  each  operated  by  two  levers,  one  for 
opening  and  closing  them  through  a  considerable  range  of 
movement,  and  a  second  one  for  firmly  tightening  the  work 
under  great  pressure.  A  fixed  stop  is  provided  on  an  exten- 
sion arm  at  the  left  to  furnish  an  abutment  for  the  work 
against  the  pressure  of  the  jack  when  welding  bars,  rods,  etc. 
In  this  machine,  owing  to  the  size  of  the  sections  to  be  welded, 
the  heating  action  is  somewhat  slower,  so  that  the  operator 
can  throw  off  the  current  with  the  foot  switch  shown,  when 
the  pieces  reach  a  welding  heat.  In  the  case  of  the  small 
work  used  on  the  previous  machine,  the  heating  is  so  rapid 
that  the  switch  has  to  be  thrown  automatically  to  prevent 
burning  the  metal.  In  both  of  these  machines  the  parts  in 
contact  with  the  work  are  water  cooled. 

Advantages  and  Disadvantages  of  the  Process. 

For  work  to  which  it  is  applicable  (and  its  range  of  work 
is  surprisingly  large)  the  electrical  welding  process  presents 
certain  well-defined  advantages.  In  the  first  place,  as  has 
been  described,  the  heating  is  from  the  interior  of  the  work 
out,  instead  of  from  the  exterior  inward,  as  is  the  case  with 
any  outside  application  of  heat  by  coke  fire,  gas  furnace,  or 
similar  means.  This  gives  assurance  that  the  whole  section 
will  be  properly  heated  and  properly  welded.  This  is  not 
possible  in  the  case  of  large  sections  heated  from  the  outside. 
Uniformity  of  heating  is  assured  by  the  fact  that  if  at  any 
point  the  temperature  is  higher  than  at  other  points  of  con- 
tact between  the  parts,  the  increased  heat  increases  the  re- 
sistance, forcing  the  current  into  the  cooler  sections,  and  thus 
equalizing  the  temperature  until  it  is  uniform  throughout  the 
whole  area.  The  process  is  almost  instantaneous  on  small 
sections,  and  on  larger  work  requires  but  the  merest  fraction 
of  the  time  required  with  the  old  processes.  TTie  metal,  while 
heating,  is  in  the  full  view  of  the  operator,  instead  of  being 


concealed  by  llanie  or  fuel.  The  weld  is  homogeneous,  being 
of  the  same  material  throughout,  uniting  in  intimate  contact. 
Hy  suitable  electric  controllers  the  metal  can  be  held  at  any 
temperature  desired  for  any  length  of  time,  and  the  heat  in- 
creased  and  decreased  as  well. 

The  method  applies  to  a  great  range  of  kinds  and  forms  of 
metal,  including  those  which  could  not  hitherto  be  effectually 
brazed.  Metals  of  widely  dissimilar  character  can  also  be 
united.  The  process  is  under  close  control,  so  far  as  accuracy 
of  dimensions  is  concerned,  owing  to  the  fact  that  the  parts 
are  kept  in  accurate  alignment  by  the  clamps,  which  may  be 
given  any  shape  necessary  to  hold  regular  or  special  work. 
Another  point  of  importance  Is  the  extreme  economy  in  the 
use  of  heat.  This  is  localized  at  the  point  desired,  and  very 
little  of  it  is  lost  by  radiation,  or  is  used  in  heating  anything 
else  except  the  work.  Tbe  apparatus  is  clean  and  free  from 
dust  and  dirt  in  its  operation.  There  is,  as  well,  no  blistering 
or  scaling  of  the  work,  the  heat  being  confined  to  the  welded 
joint.  The  slight  fin  or  swelling  produced  at  the  junction 
may  easily  be  broken  or  ground  off,  leaving  a  smooth,  flawless 
surface.  The  current  may  be  generated  by  dynamos,  specially 
designed  for  the  purpose,  installed  in  the  shop,  or  may  be 
taken  from  a  city  light  supply,  if  the  latter  is  of  the  alter- 
nating current  type,  at  from  100  to  400  volts. 

The  disadvantages  which  might  be  mentioned  in  connection 
with  the  process  are  chiefly  those  which  are  closely  connected 
with  the  advantages.  One  of  them  is  the  great  rapidity  of 
action  of  the  machine,  which  would  tend  to  keep  it  idle  the 
greater  part  of  the  time,  except  in  shops  where  there  are  great 
quantities  of  welding  to  be  done.  For  firms  which  have  a 
moderate  amount  of  work  of  this  character,  it  is  best  to  send 
their  work  to  companies  making  a  specialty  of  the  process, 
rather  than  to  install  the  necessary  machines.  Another  point 
that  might  perhaps  be  considered  as  a  disadvantage,  is  the 
fact  that  special  electrodes  or  clamping  jaws  are  required  for 
many  forms  of  work,  whereas  welding  in  a  forge  requires 
only  tools  of  universal  application  and  of  the  simplest  kind. 
The   holding   jaws   required   for   electrical   welding,   however. 


Pig.  5.    Rear  View  of  Chain  Welding  Machine. 

are  very  simple,  being  in  their  nature  something  like  the  spe- 
cial chuck  jaws  often  used  for  holding  work  in  milling  ma- 
chine vises. 

Automatic  Machinery  for  Electrical  Welding. 
One  of  the  noticeable  features  of  this  method  of  welding 
is  its  applicability  to  special  work.  The  Thomson  Company 
builds  special  machinery,  some  of  it  of  a  high  degree  of  com- 
plication, for  manufacturing  a  wide  range  of  metal  products. 
We  show  two  or  three  examples  of  such  machinery.  In  Fig. 
3   is  illustrated  a  machine  intended  to  be  used  in  such  work 
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as  welding  belt  and  harness  buckles,  rings,  etc.  It  la  exactly 
identical  in  its  operation  witli  the  machine  shown  in  Fig.  1, 
except  tliat  the  clamping  and  the  pressing  together  of  the 
ends  of  the  \vorl<  is  effected  by  cam  movements.  The  throw- 
out  of  the  current  is  automatic,  as  before.  The  switch  is 
thrown  in  again  by  a  cam  instead  of  by  hand.  The  clamps  are 
water  cooled.  In  making  each  weld,  ;!,000  watts  are  used  for 
a  second.  All  the  hoy  has  to  do  is  to  feed  in  the  buckles,  which 
drop  out  of  themselves  after  being  welded. 

Figs.  4  and  ;">  show  front  and  rear  views,  respectively,  of  a 
highly  complicated  chain  welding  machine.  This  machine 
simply  welds  the  joints,  the  chain  having  been  formed,  as- 
sembled and  closed  by  automatic  machinery.  It  is  fed  through 
the  clamps  or  dies  by  the  hand  of  the  operator,  all  of  the 
other  movements  and  the  control  of  the  switch  being  auto- 
matic  as  in   the  previous  case. 

Another  special  application  is  in  the  making  of  wire  fenc- 
ing, and  wire  mesh  for' reinforcing  concrete.  In  this  case  cross 
wires  are  automatically  laid  on  strands  of  continuous  wire, 
spaced  suitable  distances  apart  and  firmly  joined  to  them  by 
welding  at  the  points  of  junction.  This  makes  a  fence 
which  is  in  its  completed  form  one  solid  piece,  instead  of 
being  held  together  by  twisting  the  wire  or  soldering.  The 
operation  of  "spot"  welding  is  employed  in  many  cases  for 
joining  sheet  metals  to  each  other,  such  as  for  fastening 
handles,  spouts  and  other  attachments  to  cooking  utensils, 
etc.  In  this  case  it  takes  the  place  of  riveting.  The  two 
metals  are  joined  together  under  the  contact  points,  being 
fused   into  homogeneous  contact. 


Fiff.  6.    Examples  of  Electrical  Welding. 

Fig.  6  shows  a  number  of  examples  of  the  work  produced  by 
this  process,  which  will  serve  to  give  some  idea  of  its  range. 
The  three  upper  pieces  are  combs  of  a  kind  used  in  working 
wool.  In  the  machines  in  which  these  are  used,  the  hard 
service  given  them  crystallizes  them  and  causes  them  to  break. 
They  are  easily  repaired  by  adding  new  ends,  or  (in  the  case 
of  the  double  ones)  by  rejoining  them  together  at  the  middle. 
This  can  be  done  by  this  process  and  still  keep  the  piece  to 
accurate  dimensions.  The  tools  shown  at  the  left  are  used 
for  stone  cutting  in  pneumatic  or  steam  hammers.  The  breaiv- 
age  of  these  pieces  is  another  case  of  crystallization  under 
continued  impact.  They  can  be  repaired,  as  shown,  by 
welding  the  broken  pieces  or  by  putting  on  a  new 
soft  steel  shank,  at  a  fraction  of  the  cost  of  forging  and 
forming  a  new  tool  of  high  carbon  steel.  The  two  hoops  in 
the  center  are  similar  in  character  to  the  work  shown  "in 
progress  in  Figs.  1  and  2.  The  counterbore  blanks  at  the 
right  are  similar  to  the  work  shown  in  the  article  in  the 
t)ctober  issue.  A  harness  buckle  and  a  welded  bicycle  crank 
are  also  shown.  The  large  two-throw  crank  was  built  up 
from  commercial  forgings.  It  is  possible  to  use  these  in  build- 
ing two,  three,  four,  or  other  multiple  throw  cranks,  with 
the  throws  set  at  any  desired  angle  with  one  another,  thus 
making  costly  special  forgings  unnecessary. 

This  process  of  electrical  welding  is  controlled  by  the 
Thomson  Electric  Welding  Co.,  which  is  prepared  to  do  job- 
bing work,  to  lease  standard  machinery,  or  build  special  ma- 
chinery, as  may  be  required  for  doing  work  of  any  kind  that 
can  be  dene  by  this  method. 


BROACHING  A  DOVETAIL  KBYSEAT  IN 
A  TAPER  HOLE. 

T-BQUARB. 

It  was  desired  to  broach  a  dovetail  keyaeat  in  the  craiik- 
Bliuft  hole  of  a  large  <|uantity  of  bicycle  cranks.  The  cranks 
were  of  nickel  steel  and  had  a  10-degree  taper  hole,  with  a 
minimum  diameter  of  17/32  inch,  to  be  broached  to  receive  a 
flat  key,  %  Inch  wide  by  1/16  inch  thick,  dovetailed  to  a  l»- 
degree  Included  angle.  When  the  keys  were  driven  Into 
place  in  the  cranks,  the  latter  were  required  to  be  interchange- 
able on  the  crank-sbafta,  which  were  slabbed  off  on  one  side 
of  the  taper  end  to  correspond  with  the  key  in  the  crank,  and 
fitted  with  an  ordinary  check-nut  to  retain  the  crank. 


Xachinery,S.  i'. 


View  of  the  Broached  Work. 


To  fit  a  key  in  this  manner  and  insure  interchangeability 
and  a  simultaneous  fit  on  both  key  and  crank,  requires  a  nice 
degree  of  accuracy;  and  considering  this,  and  the  toughness  of 
the  steel,  as  well  as  the  necessarily  limited  diameter  of  the 
broach,  it  was  expected  that  the  operation  would  prove  ex- 
pensive. Subsequent  experience  with  the  use  of  the  device 
here  illustrated,  however,  proved  otherwise,  as  thousands  of 
the  parts  were  broached  most  successfully  at  a  remarkably 
small  cost.  Fig.  1  shows  the  piece  to  be  broached.  Fig.  2 
shows  a  machine  steel  plate,  planed  on  the  bottom  and  sides 
to  fit  the  die-bed  of  an  ordinary  8-inch  stroke  drawing  press, 
and  planed  on  the  top  to  an  angle  of  5  degrees.  After  the 
planing  operation  a  hole  was  bored  at  right  angles  with  the 
top  surface,  to  receive  a  tempered  guide  bushing  A,  which 
was  pressed  into  place.  The  guide  hole  for  the  broach  was 
then  put  through  at  right  angles  with  the  bottom  of  the  plate. 
Thus  it  will  be  seen  that  when  the  crank  is  placed  in  position 
over  the  guide  bushing  and  brought  into  contact  with  the  stop 
pin  B,  the  surface  to  be  broached  will  be  parallel  with  the 
line  of  travel  of  the  breach. 


•■■5--  -■"••■'■'""■K-^' 
Fig.  2.    Fixture  for  Holdins  the  Work. 

Fig.  3  shows  one  of  a  series  of  three  broaches  which  are 
required  to  complete  the  cut.  These  are  made  to  slide  freely 
through  the  guide  bushing  A  (Fig.  2).  and  are  held  in  the 
proper  position  in  the  holder  D  by  means  of  a  locating  piece 
C.  As  the  press  reaches  the  limit  of  the  downward  stroke, 
the  broach,  which  has  ceased  cutting,  simply  drops  through 
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the  bushing  into  the  hand  of  the  operator,  who  then  inserts 
broach  ngniber  2  into  tlie  holder  as  the  press  reaches  the  up- 
ward limit,  thus  making  it  unnecessary  to  stop  the  machine 
to  Insert  the  tools.  Great  care  should  be  experienced  to  keep 
the  teeth  of  broaches  ot  this  kind  tree  from  chips,  which  can 
fiisily  be  accomplished  by  the  operator  passing  his  fingers 
downward  over  the  face  after  each  removal  from  the  guide 
bushing,  and  before  depositing  in  the  pan  of  oil. 
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J/acA^IKTI/..V.r.      SECTION  THROUGH 
B  A-B 

Fig.  3.    The  BrOBCh  and  ItB  Holder. 

In  tempering  broaches  of  the  shape  used  in  this  operatiou, 
the  best  results  can  be  obtained  by  slowly  heating  the  piece, 
face  downward,  In  a  charcoal  fire.  When  heated  face  up- 
ward, the  piece  will  invariably  bend,  making  the  face  concave, 
and  as  they  require  to  be  reasonably  hard,  it  is  a  difficult 
matter  to  straighten  them. 

*     «     >)• 

CUTTING  A  LARGE  SILENT  CHAIN  PINION. 

O.  M    HAMERSLY.' 

At  the  Link-Belt  Co.'s  Philadelphia  plant  the  problem  of 
cutting  2G  teeth  of  2-inch  pitch  in  three  forged  steel  blanks 
each  16V-!  inches  diameter,  27  inches  face,  with  a  hub  on  one 
end  14%  inches  diameter  by  2  inches  wide,  making  a  total 
width  over  all  of  29  inches,  proved  too  much  for  the  auto- 
matic gear  machines,  owing  to  the  exceptionally  long  face. 


INCLINED  PLANE  SHOP  CAR  ELEVATOR. 

Tho  accompanying  half  iniies,  Figs.  1  and  2.  ami  the  line 
engraving.  Fig.  3,  illustrate  an  interesting  appliance  installed 
in  the  shops  of  the  firm  of  H.  Bollinckx,  117  Chaus6e  de  Mens, 
Urussels,  Belgium.  There  is  a  difference  In  the  level  of  two 
departments  in  the  firm's  works,  and  some  difficulty  and  loss 


Cutting  Long  Face  Pinion  for  Renold  Chain  on  Slab  Milling  Machine. 

The  difficulty  was  finally  solved  by  performing  the  opera- 
tion on  a  Bement,  Miles  &  Co.'s  24-inch  horizontal  slab  mill- 
ing machine,  using  a  pair  of  heavy  index  centers  constructed 
by  the  company,  especially  for  this  class  of  work.  The  illus- 
tration shows  the  blank  after  it  had  been  stocked  out,  and 
with  the  finishing  cutter  forming  two  teeth  at  the  same  time. 
In  cutting  the  teeth  350  pounds  of  metal  was  removed.  The 
blanks  weigh  8.50  pounds  each,  and  have  a  10-inch  bore. 

These  pinions  form  part  of  three  silent  chain  drives  of  350 
H.  P.  each,  that  are  to  transmit  power  for  a  wire-drawing 
bench  at  a  plant  of  one  of  the  large  steel  companies,  each 
drive  consisting  of  a  wide-face  pinion  connected  to  two  large 
gears  by  two  strands  of  2-inch  pitch  Renold  silent  chain,  each 

strand  12  inches  wide. 

«     «     * 

The  reason  why  men  who  mind  their  own  business  succeed 
is  because  they  have  so  little  competition. 


Fig.  1.    Shop  Car  Elevator  at  Lower  Level  of  Travel. 

of  time  was  experienced  in  transporting  material  from  one  to 
the  other.  Due  to  the  fact  that  the  work  was  of  a  varying 
nature,  and  some  of  the  pieces  to  be  transported  very  long, 
the  ordinary  elevator  did  not  suit  for  bringing  the  material 


•  Address :  Link-Belt  Co.,  Nicetown,  Philadelphia,  Pa. 


Pig.  2.     Inclined  Plane  Shop  Car  Elevator  at  Upper  Level  of  Travel. 

from  the  lower  to  the  upper  level,  or  vice  versa.  For  this 
reason,  an  inclined  plane  car  was  installed  on  which  the  regu- 
lar shop  cars  could  be  placed  and  raised  or  lowered  to  the 
levels  of  the  different  shops,  as  required.  The  platform  of  the 
Inclined  plane  car  is  provided  with  rails  tor  this  purpose,  as 


February,  1909. 


MACHINERY. 


457 


shown  in  Fig.  1,  where  the  car  is  located  at  the  lower  level 
of  its  travel.  In  Fig.  2  the  inclined  plane  car  is  shown  in  Us 
upper  position,  level  with  the  floor  in  the  other  shop,  and 
with  a  shop  truck,  loaded  with  a  casting,  on  it.  The  platform 
of  the  inclined  plane  car  is  supported  by  a  framework  D, 
mounted  on  wheels  and  traveling  on  an  inclined  track.  The 
power  for  the  motion  of  the  car  is  tiaVismitted  to  it  through 
the  cylinder  E  which  is  filled  with  water  and  la  connected 
with  th'3  tank  C,  shown  at  the  left-hand  side  of  the  upper 
platform.    The  tank  C  is  connected  with  the  compressed  air 


MACHINE  SHOP  PRACTICE.* 


BABBITTING  THE  PILLOW-BLOCKS  OF  A  DUPLEX  BED. 

Babbitt  metal  is  used  very  extensively  on  many  kinds  of 
machinery  as  a  lining  for  the  bearings,  instead  of  the  more 
e.xpensivie  bored  box,  which  requires  considerable  care  in  fit- 
ting. With  this  metal  it  is  possible  to  line  bearings  quickly, 
and  its  extensive  use  is  due  to  the  resulting  economy,  rather 
than  to  the  anti-friction  qualities  which   it  possesses.     The 


system  of  the  shop  by  the  piping  F,  thereby  obtaining  the 
required  pressure  on  the  water.  The  piping  A  connects  the 
tank  C  and  the  cylinder  E,  and  the  valve  B  on  the  piping  A 
is  provided  so  that  the  inclined  car  can  be  made  to  stay  wher- 
ever it  is  stopped.  This  is  very  important  in  order  to  prevent 
the  car  from  sliding  down  again  when  It  has  arrived  at  the 
top  level.  When  the  car  is  again  required  to  descend,  the 
compressed  air  is  let  out  at  H,  the  valve  B  between  the  cylin- 
•der  and  the  tank  is  opened,  and  the  car  descends  in  about 
thirty  seconds.     The  valve  B  is  opened  by  raising  the  counter- 


Plg.  3. 


Mnerti^'.T. 
Elevation  and  End  View  of  Shop  Car  Elevator. 


temperature  at  which  it  becomes  molten  is  low,  and,  conse- 
quently, it  is  easily  melted  over  a  common  forge  fire.  By  the 
use  of  a  babbitting  mandrel,  the  diameter  of  which  is  equal 
to,  or  slightly  greater  than,  the  journal  of  the  bearing,  the 
operation  of  boring  is  eliminated.  For  bearings  which  are 
large   and   important,   however,   the  mandrel   is   often   made 


stack  in  try^.  T. 


Plan  of  a  Duplex  Bed,  sho\?lne:  Method  of  setting  the  Babbitting^  Mandrel  when  Lining  the  PiUo^F.blocks. 


■weight  G  on  the  lever  of  the  valve.  When  the  inclined  car 
has  reached  the  low-er  level,  the  operator  simply  drops  the 
counterweight,  and  the  valve  is  shut  automatically.  At  this 
time  the  air  valve  may  be  again  opened  so  that  the  water  in 
the  cylinder  C  is  under  pressure,  ready  for  the  nest  lifting 
•of  the  car  to  the  upper  level.  The  valve  B  being  shut,  the 
pressure  cannot  be  transmitted  from  the  tank  C  to  the  cylin- 
der E  before  the  valve  B  is  again  opened.  The  pressure  of 
the  air  is  kept  at  about  seventy  to  seventy-five  pounds  per 
•square  inch.    This  gives  a  total  lifting  power  of  22,000  pounds. 


smaller  than  the  finished  bearing,  and  the  latter  is  bored 
after  the  metal  has  been  expanded  and  compressed.  It  is 
common  practice  when  babbitting  two-part  bearings,  to  expand 
the  metal  by  beating  it  with  the  peen  of  a  hammer,  but  owing 
to  the  lack  of  room,  this  method  cannot  be  employed  when 
the  bearings  are  solid,  especially  if  small  and  of  considerable 
length.  The  same  result  is  obtained  in  such  cases,  by  forcing 
a  tapered  arbor  through  the  bearing  in  a  broaching  press,  or 
by  other  means,  the  size  of  the  arbor  being  such  as  to  leave 
•  With  Shop  Operation  Sheet  Supplement. 
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BiifflciPiit  metal  for  reaming  or  boring.  Still  another  method 
whicli  has  proved  satisfactory  In  practice,  is  to  bore  the  bear- 
ing to  within  about  1/32  inch  of  the  finished  size,  replace  the 
boring  tool  with  a  cylindrical  piece  of  steel  having  polished 
spherical  ends,  and  feed  the  latter  through  the  bearing.  The 
length  of  the  tool  should  be  sufficient  to  compress  the  hole 
to  within  reaming  size.  As  Is  well  known,  there  are  on  the 
market  a  number  of  alloys  known  as  babbitt  metal,  some  of 
which  are  of  inferior  quality.  If  care  is  taken,  however,  to 
obtain  a  high  grade  metal,  small  and  medium-sized  bearings 
may  be  lined  with  it,  and  in  use  will  prove  satisfactory,  with- 
out any  peening  or  stretching,  as  the  shrinkage  of  s\irh  metal 
ill  cooling  is  comparatively  slight. 

Obviously,  before  the  metal  is  poured  into  the  bearing,  the 
mandrel  must  be  set  in  correct  relation  to  the  other  parts  of 
the  machine.  When  there  are  surfaces  which  have  previously 
been  finished,  such,  for  instance,  as  the  guides  for  the  cross- 
head,  these  may  be  used  to  advantage  in  setting  the  mandrel. 
If  much  -work  of  this  kind  is  being  done,  what  are  known  as 
babbitting  jigs  should  be  made.  These  are  simply  fixtures 
which  bear  against  or  fit  into  any  finished  surface  or  hole 
with  which  the  mandrel  must  be  aligned,  and  which  hold  the 
latter  in  the  correct  position  while  the  babbitt  is  being  poured. 
In  the  present  article,  the  method  of  setting  the  mandrel,  and 
babbitting  the  pillow-blocks  of  a  small  duplex  vacuum  pump 
bed,  will  be  presented.  This  pump  is  of  the  type  having  forked 
connecting-rods  which  straddle  the  steam  cylinders.  The 
cross-heads  are  located  between  the  steam  and  air  cylinders, 
and  are  supported  entirely  by  the  piston-rods,  instead  of  by 
guides;  therefore  the  top  of  the  bed  and  the  sides  of  the  pil- 
low-b'.ocks  are  the  only  finished  surfaces  available  in  this  case. 
Before  the  bearings  are  babbitted,  the  machine  work  on  the 
pillow-blocks  and  caps  should  be  completed,  and,  as  both  parts 
of  the  bearing,  in  this  case,  are  to  be  lined  at  one  time,  the 
caps  should  be  fitted  and  bolted  into  place.  Steel  liners  about 
%  inch  thick  should  be  inserted  beneath  them  at  points  d,  so 
that  when  the  bearings  have  become  worn,  the  play  may  be 
taken  up  by  lowering  the  cap  A.  which  is  easily  done,  simply 
by  inserting  thinner  liners.  The  anchorages  for  retaining  the 
metal  In  the  bearings,  if  they  are  not  cored  into  the  casting, 
should  also  be  cut  or  drilled  in.  The  babbitting  mandrel  is 
then  set  in  place  in  the  bearing,  in  the  position  which  is  sub- 
sequently to  be  occupied  by  the  shaft.  This  mandrel  is  the 
exact  size  of  the  shaft,  and  the  typa  here  shown  is  provided 
with  a  clamping  collar  B  which  holds  it  in  position,  and  two 
adjustable  collars  C  and  D  which  retain  the  molten  metal. 

In  setting  the  mandrel,  there  are  three  requirements  which 
must  be  considered:  the  center  line  c — c  of  the  crank-shaft 
must  be  at  right  angles  with  the  center  line  a — a  of  bed,  and 
parallel  with.  and.  approximately,  at  least,  the  required  dis- 
tance above  the  top  surface  of  the  latter.  It  is  desirable  that 
the  shaft,  when  in  place,  be  concentric  with  the  bosses  e,  and, 
tSerefore,  we  shall  assume  that  sufficient  metal  was  removed 
Irom  the  top  surface  of  the  bed  to  make  the  distance  h  ap- 
proximately the  drawing  dimension.  This  being  the  case,  we 
have  only,  when  setting  the  mandrel  for  height,  to  adjust  it 
until  the  collars  C  and  D  are  concentric  with  the  bosses.  The 
next  step  is  to  set  the  mandrel  parallel  with  the  finished  sur- 
face of  the  bed.  Locating  points  for  accomplishing  this 
quickly  and  accurately,  may  be  provided  by  finishing  small 
spots  /  beneath  the  bosses  at  the  time  the  casting  is  planed;, 
each  spot,  of  course,  being  machined  at  the  same  setting  of 
the  tod.  The  mandrel  is  then  set  by  calipering  from  these 
spots  to  the  flanges  of  the  collars  C  and  D.  which  should  be 
of  the  same  diameter.  If,  however,  such  spots  have  not  been 
provided,  the  same  result  may  be  obtained  by  holding  a 
straight-edge,  long  enough  to  reach  out  to  the  mandrel,  on 
the  surface  of  the  bed,  first  on  one  side  and  then  on  the  other, 
and  calipering  the  distance  between  the  mandrel  and  the 
straight-edge. 

If  the  bed  was  properly  set  when  planed,  the  sides  of  the 
pillow-blocks  will  be  parallel  with  the  center  line  a — a,  but 
as  these  surfaces  are  small,  they  cannot  well  be  used  for 
squaring  the  mandrel  with  this  line.  A  line  at  right  angles 
with  the  line  a — a.  however,  can  easily  be  scribed  while  the 
bed  is  on  the  planer,  by  placing  a  pointed  tool  in  the  tool-post, 


lowering  It  just  enough  to  graze  the  finished  surface  of  the 
bed.  and  feeding  it  across.  The  mandrel  may  then  be  set 
parallel  with  this  line  by  the  use  of  an  inside  micrometer 
gage  having  a  bent  point,  as  shown  at  E.  This  is  a  convenient 
and  accurate  method,  but  if  no  such  line  has  been  made,  a 
long  straight-edge  /•'  may  be  set  at  right  angles  with  the  line 
a — a,  and  used  instead.  To  accomplish  this,  a  wooden  center- 
ing piece  is  inserted  between  the  pillow-blocks,  and  a  point  O 
located  midway  between  their  inner  surfaces.  A  point  H  is 
also  located  midway  between  the  center  lines  h — h.  if  the 
central  point  used  in  setting  the  bed  on  the  planer  is  not 
visible.  Then,  with  a  pair  of  long  trammels,  arcs  g  and  h 
are  scribed  from  the  centers  O  and  //  respectively,  and  the 
edge  of  straight-edge  F  is  set  to  coincide  with  the  intersection 
of  these  arcs.  The  mandrel  may  then  be  set  parallel  with  the 
straight-edge.  As  the  former  is  above  the  latter,  a  gage 
equipped  with  a  special  leg,  as  shown  at  K  in  the  engraving, 
will  be  found  convenient  for  accurately  measuring  the  dis- 
tance between  the  two.  This  leg  simply  consists  of  a  short 
cylindrical  piece  I  (drilled  to  receive  the  gage  wire)  which 
bears  against  the  surface  of  the  bed  and  straight-edge,  and 
insures  the  same  vertical  contact  against  the  latter.  As  will 
be  seen  by  referring  to  the  engraving,  this  gage  can  only  be 
used,  in  this  case,  at  points  m  and  m,  where  the  straight-edge 
is  in  contact  with  the  bed.  If  the  mandrel  is  shorter  than 
the  one  here  shown,  lines  n  and  o.  equidistant  from  the  edge 
F,  can  be  scribed  with  a  pair  of  hermaphrodite  calipers,  and 
a  gage  E  used  to  set  the  mandrel  from  these  lines.  Of  course, 
after  each  horizontal  adjustment,  the  mandrel  is  tested  for 
parallelisDo.  from  the  spots  /  or  with  a  straight-edge,  as  ex- 
plained. The  middle  collar  C  should  not  be  set  against  the 
bcss  e  and  tightened,  until  after  the  necessary  adjustments 
have  been  made. 

Prior  to  pouring  the  babbitt  into  the  bearings,  the  latter 
should  be  heated  somewhat  to  prevent  the  molten  metal  from 
being  chilled  when  it  comes  into  contact  with  the  casting,  as 
this  would  make  the  metal  sluggish  and  doubtless  result  in 
an  imperfect  lining.  It  is  also  the  practice  to  smoke,  or 
cover  with  paper,  those  parts  of  the  mandrel  which  are  to 
come  into  contact  with  the  metal,  when  babbitting  solid  bear- 
ings, to  facilitate  the  removal  of  the  mandrel  from  the  bearing 
when  the  metal  is  cooled;  but  for  two-part  bearings,  such  as 
herein  illustrated,  this  will  not  be  necessary.  As  before 
stated,  both  the  pillow-blocks  proper  and  their  caps  are  to  be 
lined  at  one  pouring  of  the  metal.  To  accomplish  this,  liners 
r  of  cardboard,  a  little  longer  than  the  length  of  the  bearings, 
are  inserted  between  the  caps  and  the  pillow-blocks  to  prevent 
the  metal,  when  it  is  poured  into  each  of  these  parts,  from 
uniting;  the  bed  is  then  turned  on  its  side,  so  that  the  man- 
drel stands  in  a  vertical  position,  and  the  metal  is  poured 
from  the  ends  of  the  bearings.  When  the  bearings  are  being 
scraped,  as  described  on  the  Shop  Operation  Sheet  accom- 
panying this  issue,  the  shaft  itself,  or  a  special  seraping-in 
mandrel  should  be  used  as  the  hot  metal  is  apt  to  spring  the 
one  used  when  babbitting.  A  portable  forge,  preferably  with 
a  coke  fire,  is  desirable  for  heating  the  metal,  as  it  can  ba 
brought  to  the  place  where  the  work  is  being  done.  When 
the  fire  is  some  distance  from  the  work,  the  metal  is  often 
over-heated,  to  prevent  it  from  being  too  cool  for  pouring, 
and  the  effect  of  high  temperatures  on  metals  of  low  fusibility 
is  always  harmful.  The  method  of  testing  the  temperature 
of  the  metal  (given  in  the  Shop  Operation  Sheet  accompany- 
ing this  issue)  by  heating  it  sutiiciently  to  char  a  pine  stick, 
is  perhaps  as  reliable  and  practicable  as  any — ^at  least  it  has 
the  merit  of  simplicity,  which  should  prevail  as  far  as  pos- 
sible in  connection  with  all  shop  work. 

*     *     * 

During  the  month  of  October  the  "surprise  tests'  on  the 
Pennsylvania  Railroad,  numbered  22.831,  and  with  the  excep- 
tion of  82  casts,  the  employes  obeyed  the  rules  to  the  letter. 
Of  these  tests,  3,365  were  for  the  observance  of  block  signals 
set  in  unexpected  ways,  and  the  percentage  of  those  observing 
these  signals  was  99.1.  To  ascertain  the  thoroughness  w'ith 
which  employes  observe  emergency  signals,  such  as  fusees, 
torpedoes,  etc.,  3,357  trains  were  tested,  and  in  99.6  per  cent  of 
the  cases  the  rules  were  obeyed  perfectly. 
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APPLICATION  OP  LIFTING  DEVICES  TO 
ASSEMBLING  WORK. 

ALFRED  8PANQENBERO  » 

la  assi'iiibliiig  work,  the  operation  of  scraping  the  eliding 
or  revolving  machine  elements  to  a  fit,  necessitates  their  being 
lifted  and  turned  over  a  number  of  times.  When  the  pieces 
are  too  heavy  to  be  lifted  by  hand,  the  importance  of  providing 
efficient  lifting  devices  is  much  greater  than  is  usually  appar- 
ent. Very  frequently  the  time  consumed  by  the  Birai)cr  liands 
in  trying  the  pieces  together  to  find  the  bearing,  and  in  wait- 
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Flff.  1.    Machine  Steel  Sllngr  f&r  Fl?.  2.    Device  for  Lifting  Turrets. 

Lifting  Crank-Bhafts. 

ing  for  the  crane,  exceeds,  by  quite  an  appreciable  percentage, 
the  actual  length  of  time  consumed  in  tlie  operation  of  scrap- 
ing. 

In  many  instances  a  properly  designed  lifting  device  is  far 
superior  to  a  chain  or  rope  for  handling  the  work,  and  in 
cases  where  a  device  can  be  designed  to  eliminate  the  use  of 
both  a  chain  and  crane,  a  large  saving  in  time  can  reason- 
ably be  expected.  The  main  points  to  be  considered  in  the 
design  of  an  efficient  lifting  device  are  stated  in  the  follow- 
ing rules: 

1.  The  device  must  be  safe  and  simple. 

2.  It  must  admit  of  being  quickly  attached  to  the  piece  to 
be  handled. 

3.  Avoid  the  necessity  of  detaching  the  device  when  trying 
the  pieces  together. 

4.  In  case  the  work  has  to  be  turned  over  to  scrape  the  sur- 
face, balance  the  piece  so  that  it  will  swivel  easily  and  yet 
hang  in  a  position  to  slide  or  lower  onto  the  fixed  member. 

.^.  Make  the  device  adjustable  to  allow  for  the  varying 
center  of  gravity  in  similar  pieces  of  work. 
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Fig.  3.    Sling  for  Lifting  Lathe  Carriages,  which  is  equipped  with 
an  Adjustable  Crane-hook  Bye. 

6.  If  possible  clamp  the  device  to  the  work  by  making  use 
of  holes  already  in  the  work. 

7.  Admit  of  close  adjustment  for  height. 

S.  Handle  the  work  without  the  use  of  a  chain  or  crane. 

The  accompanying  engravings  illustrate  a  number  of  lifting 
devices,  and  suggest  their  application  to  a  variety  of  work. 
The  function  of  the  device  illustrated  in  Fig.  1  is  clearly  indi- 
cated by  the  sketch.  The  device  is  made  of  round  machine 
steel  bent  to  the  shape  shown.  Fig.' 2  represents  another  ap- 
plication of  a  similar  device  for  lifting  turrets.  The  device  is 
attached  to  the  turret  by  means  of  a  round  bar  passing  through 
the  holes  in  the  turret.  The  ends  of  this  bar  are  left  long  to 
serve  as  handles  for  revolving  the  turret  on  its  carriage  to 
find  the  bearing.  A  device  of  this  character  covers  the  funda- 
mental principles  laid  down  in  rules  1,  2,  3.  and  4. 

The  device  shown  in  Fig.  3  is  for  handling  a  lathe  carriage, 
and  Illustrates  an  application  of  rule  5.  It  will  be  observed 
that  the  eye  A  can  be  adjusted  along  the  frame  B.  This  is 
to  balance  the  carriage  and  allow  for  the  varying  center  of 
gravity  in  different  carriages.  The  method  of  clamping  the 
swivel  bar  C  to  the  carriage  is  clearly  indicated.     The  car- 
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riage  is  balanced  lengthways  so  that  the  end  L)  will  be  raised 
first,  the  object  being  to  prevent  the  swivel  bar  C  from  slip- 
ping away  from  the  angle  E  of  the  carriage.  In  some  designs 
the  sides  of  the  carriage  at  F  are  a  close  fit  on  the  lathe  bed. 
In  this  case  the  carriage  may  bind  when  being  lifted  off  the 
bed,  and  If  a  power  crane  is  used  there  is  danger  of  springing 
(he  carriage.  The  safety  device  shown  In  Fig.  4  overcomes 
this  difficulty,  and  Is  so  simple  that  little  explanation  is 
needed.  The  device  is  suspended  from  the  crane  hook  by  the 
link  a.  The  hook  H  is  for  attaching  the  carriage  by  the 
device  shown  in  Fig.  3.  When  lifting  the  carriage  off  its 
bed  most  of  the  weight  is  taken  by  the  crane;  the  lever  /  is 
then  pulled  down  until  the  spring  pin  enters  the  hole  J,  when 
the  carriage  Is  clear  of  the  bed.  The  oi)eration  is  reversed  for 
lowering.  By  this  method  any  tendency  of  the  carriage  to 
bind  is  quickly  felt,  and  the  danger  above  referred  to  avoided. 
Fig.  0  illustrates  a  method  of  lifting  a  swivel  by  hand. 
Two  round  machine  steel  bars,  about  12  inches  longer  than 
the  swivel,  are  laid  one  In  each  angle  and  bolted  together 
as   indicated.    The  projecting  ends  serve  as  handles  to  lift 
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Fig.  4.  Crane  Attachment,  for  ascertaining  whether  a  Piece  being  lifted 
from  its  Seat  binds.  Fig  5.  Device  for  lifting  a  Swivel  by  Hand  Fig  6 
Method  of  attaching  a  Lifting  Device  to  a  Turret  Carriage. 

the  swivel.  In  case  the  swivel  is  lifted  by  a  crane,  a  sling 
chain  is  passed  around  the  handles  to  lift  the  swivel  from 
its  shoe;  it  is  easily  turned  over  by  making  a  hitch  to  one  of 
the  bars. 

The  method  of  attaching  a  lifting  device  to  a  turret  carriage 
is  clearly  indicated  in  Fig.  6.  The  point  mentioned  in  rule  6 
is  observed  in  its  design,  and  the  holes  already  drilled  In  the 
turret  carriage  for  the  gibs  are  made  use  of  for  clamping  the 
swivel  plates. 

The  gravity  tongs  shown  in  Fig.  7  are  very  efficient  for 
handling  work  of  the  character  represented.  They  are  so 
simple  that  no  description  is  necessary. 

For  lifting  a  lathe  face-plate  for  the  purpose  of  screwing  it 
onto  the  spindle,  the  method  shown  in  Fig.  8  is  very  con- 
venient and  enables  the  work  to  be  done  quickly.  The  face- 
plate is  lifted  by  the  gravity  tongs.  Tlie  taper  shank  of  the 
pin  A  fits  into  the  spindle  B,  and  the  straight  end  is  an  easy 
fit  in  the  hole  of  the  face-plate.  When  the  pin  is  lightly 
driven  into  the  spindle  hole,  it  supports  the  face-plate  after 
it  is  released  by  the  tongs.  Being  thus  centered  and  free  to 
revolve,    the    face-plate    is    easily    screwed    onto    the    spindlj. 


Fig.  7. 


Jfuc')j.i;<-.-v_V.r. 
Gravity  Tongs  for  Handling  Work  such  as  lUustrated. 


Especially  where  head-stocks  are  built  in  lots,  this  method  of 
screwing  on  the  face-plates  will  save  considerable  time. 

The  function  of  the  device  shown  in  Fig.  9  is  clearly  indi- 
cated by  the  drawing.  The  device  is  an  application  of  rule  7, 
and  is  for  lifting  turret  lathe  chucks  when  attaching  them 
to  the  chuck  gear.  The  T-slot  in  the  chuck  is  made  use  of  to 
clamp  the  device.     The  turnbuckle,  with  its  right-  and  left- 
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hand  threads,  provides  an  easy  adjustment  for  height  so  as 
to  center  the  chuck  with  the  gear. 

In  shops  where  the  crane  facilities  are  limited,  the  jib  crane 
shown  in  Fig.  10.  which  is  used  in  connection  with  an  air 
hoist  or  chain  fall,  will  be  found  very  useful.  With  this  outfit 
there  Is  no  excuse  for  not  being  "on  the  job."  The  ball 
thrust  bearing  A  allows  the  arm  to  be  swung  easily  when 
under  load.  The  base  can  be  clamped  to  a  lathe  bed,  cross- 
rail,  or  any  solid  foundation,  and  the  device  used  in  connec- 
tion with  the  lifting  devices  previously  referred  to. 

Fig.  11  shows  two  views  of  a  device  designed  by  the 
writer,  for  fitting  a  saddle  onto  a  boring  mill  or  planer  cross- 
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Pig.  8.    AppUances  which  Facilitate  placing         Fig.  9.    Crane  Attachment 
the  Face-plate  on  the  Lathe  Spindle.  for     Lifting     Turret     Lathe 

Chucks. 

rail.  Rule  8  is  observed.  The  object  of  the  device  is  to  pro- 
vide a  means  for  holding  the  saddle  in  a  position  to  scrape, 
turn  it  over,  and  slide  it  onto  or  off  of  the  cross-rail,  without 
the  use  of  a  crane.  Referring  to  the  illustration,  the  frame  A 
has  four  legs  B,  and  is  fastened  to  the  cross-rail  by  the  braces 
C.  This  frame  serves  the  purpose  of  a  track  to  guide  and 
support  the  saddle  D  when  it  is  off  the  cross-rail  E.  The  sad- 
dle is  carried  by  the  strap  F  and  rollers  G,  and  when  in  posi- 
tion to  be  scraped,  is  held  by  the  clamp  H.  By  referring  to 
the  elevation  shown  in  Fig.  12,  of  a  similar  device,  it  will  be 
observed  that  the  frame  at  /  is  cam-shaped.  The  object  of 
this  curve  in  the  track  is  to  keep  the  saddle  from  touching 
the  end  of  the  cross-rail  while  being  slid  on  or  off,  making  the 
operation  easy  and  preventing  a  false  bearing  being  made  on 
the  saddle,  as  would  be  the  case  if  the  saddle  had  to  drag 
over  the  end  of  the  cross-rail.  Fig.  12  represents  the  end  of  a 
boring  mill  cross-rail  lying  on  horses,  in  position  to  have  the 
saddle  fitted.  In  practice  the  edge  J  of  the  cross-rail  would  be 
elevated  slightly  so  as  to  easily  keep  the  saddle  in  contact 
with  this  edge  when  it   is  being  slid  along. 


JIacltiiifi'y.y.T, 
Fig.  lO.    SmaU  Individual  Crane  provided  with  Ball  Thrust  Bearing. 

When  using  a  power  crane,  and  lifter  similar  to  the  one 
shown  in  Fig.  3,  for  doing  the  work  just  described,  trouble 
was  experienced  in  obtaining  the  proper  adjustment  for 
height  so  that  the  saddle  would  slide  easily  onto  or  off  of 
the  cross-rail.  This  was  to  be  expected,  as  the  variation  in 
height  had  to  be  within  a  limit  of  say  %  inch,  an  adjustment 
not  easily  obtained  with  a  power  crane.  The  main  advantage 
to  be  gained,  however,  by  using  the  device  illustrated  in  Fig.  11 
was  in  not  having  to  wait  for  the  crane.'  A  similar  device 
could  easily  be  made  for  handling  lathe  carraiges  when  fitting 
them  to  the  bed. 

*     *     * 

The  United  States  exported  $267,524  worth  of  aluminum  in 
.eight  months  during  1908. 


CARNEGIE'S  PROFIT-SHARING  PLAN. 

An  equitable  reward  for  labor — that  is,  a  just  share  in  the 
profits  as  well  as  the  losses  of  an  enterprise — may  be  impos- 
sible under  present  economic  conditions,  but  there  are  many 
able  thinkers  who  believe  that  it  can  be  more  nearly  realized 
than  is  possible  with  any  of  the  existing  schemes  of  stimulat- 
ing production,  i.  e.,  piece-work,  bonus,  premium,  "individual- 
ized efficiency,"  etc.  The  result  of  all  the  existing  plans  has 
been,  sooner  or  later,  to  fine  the  worker  for  greater  production 
by  reducing  wages.  The  consequence  is  that  workmen  have 
virtually  set  a  limit  of  daily  production  in  almost  every, 
industry  beyond  which  they  will  not  go. 

Andrew  Carnegie,  in  his  new  book,  "Problems  of  To-day," 
makes  the  prediction  that  the  wage  system  as  it  is  at  present 
maintained  is  doomed  to  extinction.  He  sees  ahead  to  the 
time  when  the  wage  worker  of  to-day  will  be  the  partner  in 
a  profit-sharing  system  which  will  do  away  with  all  the  recog- 
nized methods  of  rewarding  labor.  Mr.  Carnegie's  idea  is  that 
the  profit-sharing  system  will  extend  so  far  that  all  branches 
of  industry  will  adopt  it.  He  advocates  the  guaranteeing  to 
the  workingman.  of  the  minimum  wage,  solely  to  keep  his 
mind  easy  and  free  for  his  work,  but  the  wage  should  only 
be  a  part  of  the  pay  of  the  worker.    He  should  have  an  inter- 
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Figs.  11  and  12.  Device  used  when  fitting  a  Saddle  to  a  Cross-rail,  which 
enables  the  Former  to  be  removed  from  the  Latter  and  scraped,  ^thout  the 
Use  of  a  Crane. 

est  in  the  business — a  partner's  interest — with  the  status  of  a 
share-owning  official  and  a  voice  in  the  management.  The 
workingman  and  the  capitalist,  under  the  universal  profit- 
sharing  system,  will  become  one.  He  holds  that  the  universal 
profit  division  system  will  not  only  benefit  the  workingman, 
but  will  be  a  great  help  to  business  and  industry  generally. 
With  every  employe  a  shareholder  in  the  particular  shop  or 
establishment  that  claims  his  labor,  most  of  the  disputes 
between  capital  and  labor  would  be  prevented.  There  would 
be  a  feeling  of  mutual  regard,  which  is  now  sadly  lacking. 

"Thus  we  see  that  the  world  moves  on,  step  by  step,  toward 
better  conditions.  Just  as  the  mechanical  world  has  changed 
and  improved,  so  the  world  of  labor  has  advanced  from  the 
slavery  of  the  laborer  to  the  day  of  his  absolute  independence, 
and  now  to  this  day,  when  he  begins  to  take  his  proper  place 
as  the  capital-partner  of  his  employer.  We  may  look  forward 
with  hope  to  the  day  when  it  shall  be  the  rule  for  the  work- 
man to  be  partner  with  capital,  the  man  of  affairs  giving  his 
business  experience,  the  worlcingman  in  the  mill  his  mechan- 
ical skill,  to  the  company,  both  owners  of  the  shares,  and  so 
far  equally  interested  in  the  success  of  their  joint  efforts,  each 
indispensable,  so  that  without  their  cooperation  success  would 
be  impossible.  I  am  convinced  that  the  huge  combination,  and 
even  the  moderate  corporation,  has  no  chance  in  competition 
with  the  partnership  which  embraces  the  principal  officials 
and  has  adopted  the  system  of  payment  by  bonus  or  reward 
throughout  its  work.  The  latter  may  be  relied  upon,  as  a 
rule,  to  earn  handsome  dividends  in  times  of  depression,  dur- 
ing which  the  former,  conducted  upon  the  old  plan,  will  incur 
actual  loss,  and  perhaps  land  in  financial  embarrassment." 


LETTERS  UPON  PRACTICAL  SUBJECTS. 

Ai'tlcles  contributed  to  Machinebv  with  the  expectation  of  payment  must  be  eubraltted  ezclueively. 


ACCURATE  METHOD  OF  SETTING  MILLING 
CUTTERS. 

In  a  certain  shop  where  gears  are  required  to  be  cut  within 
a  limit  of  0.00025  inch,  the  cutlers  are  set  In  the  following 
manner: 

1.  The  cutter  is  centered  over  the  arbor  as  nearly  as  possi- 
ble, with  a  gage. 

2.  The  blank  is  clamped  to  the  arbor  and  a  cut  is  taken 
through. 

3.  The  blank  is  taken  oft  the  arbor  and  the  cut  is  colored 
with  copper  sulphate. 

4.  The  blank  Is  reversed  on  the  arbor  and  not  fastened. 

5.  The  cutter  is  run  through  the  cut  again  and  the  points 
where  the  cutter  touches  noted. 

6.  The  table  is  re-adjusted  and  the  operations  repeated  un- 
til the  cutter  touches  evenly  on  both  sides. 

The  blank  floats  on  the  arbor  when  reversed  and  not 
clamped,  and  if  the  cut  is  not  exactly  central,  the  cutter  will 
rub  off  the  copper  on  one  side  of  the  cut  at  the  bottom  and 
on  the  other  side  at  the  top.  H.  G.  H. 


CHANGING  OLD  LATHE  TO  INCREASE 
CUTTING  VALUE. 

We  were  blessed  with  a  supply  of  old  lathes  that  had  small 
cutting  power  and  light  feed,  and  while  they  were  probably 
good  for  certain  work,  they  were  not  suitable  for  all  our  work, 
particularly  for  shaft  turning,  as  frequently  we  had  more  than 
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Fig.  1.    Change  In  Cone  Pulley  to  Provide  for  Wider  Belt. 

the  customary  amount  to  turn  off  on  the  ends;  consequently 
it  was  decided  to  try  to  change  one  of  our  most  promising 
looking  lathes  into  one  with  some  modern  qualities.  We 
wanted  to  make  it  as  powerful  as  was  possible  under  the 
existing  circumstances,  and  this  was  accomplished  as  ex- 
plained in  the  following: 

The  lathe  chosen  for  this  change  had  the  customary  four- 
€tep  cone  pulley,  driven  by  a  3-inch  single  belt,  and  the  ordi- 
nary carriage  feed.  In  order  to  get  more  pulling  power,  the 
width  of  the  belt  had  to  be  Increased,  which  was  done  by 
changing  the  cone  pulley  from  a  four-step  to  a  two-step  cone. 
This  change  was  accomplished  by  rough  turning  the  steps 
at  A  and  B,  Fig.  1,  and  forcing  a  solid  wooden  ring  on  at 
B  and  putting  one  on  in  halves  at  A.  In  order  to  get  good 
holding  power  of  the  wood  on  the  iron,  three  coats  of  shellac 
were  applied,  each  one  being  allowed  to  dry  before  applying 
the  other.  The  last  coat  was  allowed  to  dry  until  it  was  in 
a  sticky  condition,  then  the  wood  was  pressed  on  the  pulley 
and  further  secured  from  turning  by  screws.  The  wood  and 
iron  surfaces  were  then  thoroughly  covered  with  thick  paper. 
The  counter-shaft  cone  pulley  was  changed  in  the  same  man- 
ner. This  allowed  us  to  get  a  6-inch  double  belt  on  the  cone 
pulley.  A  corresponding  increase  of  power  was  made  in  the 
drive  from  the  line  to  the  counter-shaft.  Fig.  1  shows  the 
arrangement  of  the  cone  pulley  after  the  change  had  been 
made,  the  dotted  lines  showing  the  original  contour. 

The  tool-post  had  to  be  made  stronger  (for  the  present  one 
would  not  take  the  cut  that  the  6-inch  belt  could  pull)  and 
Fig.  2  shows  how  this  was  easily  and  cheaply  accomplished. 


All  parts,  except  the  screws,  are  cast  Iron,  and  did  not  cost 
very  much  to  make.  The  holder  has  two  toot-sIotB  which 
allow  a  wide  range  for  the  tool  without  the  necosBlty  of 
changing  the  position  of  the  post.  The  toolpcBt  can  be  raised 
or  lowered  easily  by  the  'Jl-lnch  adjusting  screw  A,  and  the 
slot   cut   in   the   lower  flange  allows  the  pest  to  be  clamped 


LATHE  CARRIAGE 


kti^ckdM 


.CR068  FEED 
MANDUE 


J/(li7,'„,/-y..V.  r. 


Flfir.  2.    The  New  Deelgrn  of  Tool-post. 

by  the  set-screw  B  and  securely  held  in  any  position  desired 
by  the  operator. 

The  change  was  made  for  a  comparatively  small  cost,  and 
it  increased  the  cutting  value  over  100  per  cent,  and  paid 
for  itself  in  a  short  time.  O.  James. 

Providence.  R.   I.  • 


AIR  INLET  VALVE  FOR  INDICATOR  PIPES  OF 
INTERNAL  COMBUSTION  ENGINES. 

The  difficulties  met  with  in  taking  indicator  diagrams  of 
internal  combustion  engines  operating  on  low  grade  gases, 
due  to  ignition  taking  place  during  compression,  have  often 
been  discussed  in  the  technical  papers.  The  journal  Uaeders 
Zeitschrijt  which  is  devoted  to  accidents,  lately  cited  several 
cases  where  it  was  impossible  to  take  diagrams  because  the 
pipe  or  passage  which  leads  to  the  indicator,  acted  in  the 
same  way  as  an  ignition  tube.     So  far  as  the  motors  them- 


Gas  Engine  Indicator  Pipe  with  Air  Inlet  which  prevents  It  from 
becoming  Heated. 

selves  are  concerned,  it  is  necessary  to  stop  up  this  passage 
in  order  to  permit  the  machine  to  operate  normally. 

These  inconveniences  we  have  likewise  experienced,  but 
we  have  completely  overcome  them,  thanks  to  our  valve  for 
admitting  air,  which  is  illustrated  in  the  diagram  shown  here- 
with. During  the  suction  of  the  mixture,  valve  A  permits 
the  outside  air  to  enter  and  clear  the  indicator  passage  of  all 
burned  gases.  As  the  tubes  are  full  of  pure  air  during  the 
compression  stroke,  the  mixture  is  prevented  from  entering, 
and,  furthermore,  the  air  cools  the  passage  to  the  indicator 
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very  effectmilly.  This  valve  can  be  employea  with  very  good 
effect  also  for  cooling  any  closed  cylinder  space  which  heats 
too  rapidly,  or  a  corner  where  the  hot  gases  have  a  chance 
to  remain  confined  and  thus  produce  premature  ignition.  The 
device  can  also  serve  to  cool  the  valves  without  water,  intro- 
ducing the  air  through  the  stem. 

Society  Anonynie  des  Moteurs  a  daz  A  BollincUx. 
Huyssinghen,  Belgium. 

WINDING  SPRINGS  WITH  INITIAL  TENSION. 

Tliere  are  many  spring  winding  devices,  but  it  is  seldom  one 

sees  anything  for  winding  springs  with  initial  tension,  and,- 

In  fact,  many  mechanics  would  be  "up  against  it"  if  given  a 

job  of  this  kind.     One  of  the  simplest  and  most  effective  de- 


device   shown   at  D   is  the   same   as   shown    in   the   lathe   in 
Figs.   1  and  2.     The  spring  E   is   inserted   in  an  exceedingly 
handy   jig   for   forming  the   loop  on   the  end.     The   construc- 
tion of  this  jig  Is  too  clearly  shown  to  need  explanation. 
Decatur,   III.  Etii.sn  Vi.\i.i.. 
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Pig.  1.    Method  of  Winding  Spring  with  Lath©  running  Forward. 

vices  that   I   have   seen   for  this  work,   was  made   by  W.   A. 
Bright,   foreman   of  the  Decatur  Novelty  Works. 

For  the  sake  of  clearness,  and  to  show  the  way  the  wire 
runs  when  winding,  I  have  used  a  piece  of  coarse  string  and 
have  wound  it  on  the  mandrel  with  the  coils  apart  to  show 
the  direction  of  the  spiral.  Fig.  1  shows  how  a  spring  is 
wound  with  the  lathe  running  forward,  the  wire  being  fed 
from  the  operator's  left  as  he  stands  in  front  of  the  lathe. 
Note  the  way  the  cord  is  run  half  around  the  guide  pin,  and 
how  it  is  shoved  over  against  the  last  coil  by  the  pin  as  it 
comes  around  the  mandrel  on  the  first  turn.  Fig.  2  shows 
the  way  wire  is  fed  from  the  back,  which  Mr.  Bright  con- 
siders the  handiest.  When  winding  in  this  way  the  lathe  is 
reversed,  and  the  wire  is  given  about  a  three-quarter  turn 
around  the  guide  pin  as  it  feeds  on  the  mandrel.  In  wind- 
ing  a   spring   in   this   way,    the   lathe    carriage   must  be   fed 


Fig.  2.    Winding  Spring  with  Lath©  running  Backward.    Note  that  Wire 
makes  R©turn  Bend  around  Guide  Pin. 

along  so  as  to  give  it  a  lead  of  a  few  thousandths  inch  over 
the  -winding  of  the  wire,  in  order  to  prevent  the  wire  from 
climbing  upon  the  coil. 

Two  of  the  springs  wound  in  this  way  are  shown  at  A  and 
B,  Fig.  3,  and  the  amount  of  initial  tension  is  shown  by  the 
spring  at  C.  This  spring  is  of  14  gage  wire,  %  inch  in  diam- 
ter.  and  3  inches  long.  The  scale  registers  24  pounds  and 
the  coils  have  separated  so  little  that  it  is  impossible  to  in- 
sert a  common  business  card.  The  large  spring  E  registered 
50  pounds  on  another  scale,  with  no  sign  of  separation.     The 


ECONOMICAL  DESIGN. 

The  work  of  the  draftsman,  though  primarily  concerned 
with  the  correct  layout  of  meclianisms  for  performing  certain 
predetermined  operations,  does  not  end,  by  any  means,  when 
this  layout  has  been  brought  within  the  limits  of  machine 
construction,  or  rather  within  the  realm  of  mechanical  feasi- 
bility. When  the  arrangement  has  reached  this  stage,  it  is 
absolutely  necessary  that  every  detail  of  the  mechanism  be 
carefully  considered  with  reference  to  its  manufacture.  Slight 
modifications  in  the  design  of  the  details  often  make  a  big 
difference  in  the  cost  of  manufacture,  and  modern  conditions 
demand  that  this  phase  of  machine  design  be  very  carefully 
considered. 

The  engraving  shows  a  sectional  plan  of  a  lathe  apron, 
designed  by  the  writer,  which  will  perhaps  more  fully  illus- 
trate what  is  meant  by  the  title  of  this  article.  A  la  a 
straight-face  worm  gear  driven  by  the  worm  on  the  splined 
lead-screw.  B  is  a  friction  gear  which,  by  means  of  a  tumbler 
gear  (not  shown),  may  be  connected  at  will  either  to  the 
gear  G  or  the  cross-feed-screw  pinion  (not  shown).  The  gear 
C  is  keyed  to  the  mild  steel  rack  pinion  D.  E  is  the  hand 
feed-shaft  pinion;  M,  the  apron;  U,  the  apron  cover  bolted  to 
the  front  of  the  apron;  F.  the  lead-screw  half-nut;  L  the  cam 
for  engaging  the  lead-screw  nut,  and  G.  the  lever  for  operat- 


Fig.  3.    Sample  Springs  and  Device  for  Guiding  the  Wire  as  It  Is 
wound  on  the  Mandrel. 

ing  the  cam.  All  the  bosses  K.  on  the  apron  cover,  are  the 
same  height  so  that  they  may  be  machined  on  the  planer  in 
quantities.  A  measuring  block  is  used  to  set  the  tool  to  the 
proper  height.  One  setting  of  the  tool  sizes  the  whole  lot, 
whereas,  if  these  bosses  were  faced  on  the  drill  press,  there 
would  have  to  be  twelve  measurements  made  (including  those 
for  the  two  shafts  not  shown)  to  insure  an  accurate  job. 
Similarly,  all  the  faces  /  on  the  inner  side  of  the  apron  If 
are  in  the  same  plane.  These  faces  also  are  machined  on  the 
planer  and  the  dimension  A',  that  is,  the  distance  from  the 
face  J  to  the  apron  cover  seat,  obtained  from  a  suitable 
measuring  block. 

It  will  be  seen  that  practically  all  facing  on  the  drill  press 
is  done  away  with;  in  fact,  there  is  only  one  boss  on  the 
whole  carriage  that  is  faced  on  this  machine  and  that  is  the 
one  for  the  worm  gear  A.  With  the  exception  of  the  faces  V, 
which  are  not  machined  at  all,  all  faces  are  machined  on 
the  planer. 

Another  operation  which  is  perhaps  even  more  important, 
is  the  drilling  of  the  holes  for  the  various  shafts.  There  are 
twelve  bearings  in  the  carriage,  altogether — six  in  the  apron 
and  six  in  the  cover,  that  is,  six  shafts  each  with  two  bear- 
ings. Before  any  of  the  bearings  are  drilled,  the  cover  is 
bolted  to  the  apron,  after  which  the  whole  carriage  (the 
apron  and  carrriage  are  cast  together)    is  mounted  in  a  jig 
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on  the  drill  press.  The  special  feature  which  I  want  to  point 
out  is  that  both  hearings  of  each  of  the  six  shafts  are  equal 
In  diameter;  thus  O  Is  the  same  size  as  P.  R  the  same  as  S, 
and  so  on.  This  is  of  great  importance  when  drilling  the 
bearings,  as  the  drill  may  be  fed  straight  through  both  apron 
and  cover  in  every  case.  This  1b  a  great  convenience  and 
saves  considerable  changing  of  drills  and  jig  bushings,  which 
would   be   inevitable   if  the  two  bearings  of  each   shaft  were 
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Example  of  Design  In  which  the  Method  of  Manufacture  was  considered. 

not  equal  in  diameter.  Another  advantage  is  that  ordinary 
reamers  may  be  used  to  ream  the  bearings,  where  otherwise 
special  double  ones  would  be  necessary  to  insure  correct 
alignment  of  each  pair  of  bearings. 

There  is  still  another  advantage  with  this  design  in  that 
none  of  the  shafts,  with  the  exception  of  T,  require  fastening 
endways,  the  apron  cover  attending  to  this.  Suppose  that 
the  pinion  E  were  made  separate  frcm  its  shaft  and  keyed  on; 
if  the  shaft  were  put  in  from  the  front,  the  bearing  P  would 
require  to  be  larger  than  0  to  allow  the  key  to  be  passed 
through,  and  it  the  friction  of  the  keyed  joint  was  not  de- 
pended on,  a  collar  or  some  other  fastening  would  be  required 
to  hold  the  shaft  endways.  With  the  arrangement  shown, 
however,  each  of  the  shafts  is  largest  in  diameter  between 
the  two  bearings,  so  that  the  shoulders  thus  formed  do  away 
with  all  end  movement.  Of  course,  this  is  an  incidental 
feature  of  the  design,  but,  nevertheless,  it  is  a  useful  one. 

Keighley,  Yorkshire,  England.  Albert  Clego. 


INTERESTING  USES  OF  THE  PNEUMATIC 
RIVETING  HAMMER. 

The  writer  had  occasion  to  set  a  bed-plate  on  an  old  con- 
crete foundation  and  the  thought  of  drilling  eight  2i/!-inch 
anchor  bolt  holes  about  3  feet  deep,  by  the  old-fashioned 
method   of   sledge-hammer   and   stone   drill,   set   his   mind    to 
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Drill  used  in  Conjunction  -with  Pneumatic  Hammer  for  Drilling 
Anchor  Bolt  Holes. 

work.  The  outcome  was  the  making  of  a  stone  drill  such  as 
shown  in  the  accompanying  engraving.  The  shanlc  A  was 
turned  to  suit  a  pneumatic  riveting  hammer,  and  hardened. 
Two  handles  C  were  also  provided  and  bolted  under  the  collar 
B,  as  shown.  It  required  two  men  to  operate  the  drill,  one  to 
run  the  hammer  while  the  other  turned  the  drill  back  and 
forth  about  a  quarter  of  a  turn.  The  result  was  that  the 
holes  were  drilled  in  less  than  three  hoars,  which  is  only  a 
fraction  of  the  time  usually  required  for  fhe  same  work  by 
the  old  method. 

Another  interesting  use  of  the  pneumatic  riveting  liammer, 
is  to  drive  out  fitted  bolts  that  have  become  tight  by  rust  or 
other  causes.  The  instance  in  this  line  to  which  the  writer 
refers  was  the  removal  of  connecting-rod  strap  bolts  on  a  small 
locomotive.     These   bolts  were   driven   in   from   the   top,    and 


when  It  was  necessary  to  take  them  out  It  was  Impossible  to 
move  them,  anil  as  a  fair  blow  could  not  be  given  with  a 
sledge, -this  method  was  abandoned.  A  10-ton  hydraulic  Jack 
was  then  tried,  and  while  It  would  lift  one  side  of  the  engine, 
the  bolts  would  not  stir.  The  pneumatic  hammer  with  the 
ordinary  button-set  in  It  Wiui  next  applied,  and  the  result  was 
that  the  bolts  were  removed  In  less  than  a  minute  each. 

R.  S.  F. 


IMPROVEMENT  IN  FEMALE  CENTERS  FOR 

FLUTING  SMALL  TAPS. 
The  improvement  In  female  centers  shown  in  the  accom- 
panying illustration  Is  intended  to  be  used  when  fluting  taps 
3/16  Inch  in  diameter  or  smaller,  provided  with  male  cen- 
ters. In  Fig,  1  is  shown  the  ordinary  half  center,  as  usually 
employed,  which  is  expensive  to  make,  and  which  is  not  very 
satisfactory,  as  it  does  not  hold  the  tap  as  securely  as  a 
solid  center.  Besides,  these  centers  wear  out  quickly,  and 
the  cost  of  maintenance  therefore  becomes  considerable.  In 
Fig.  2  is  shown  an  improvement  which  possesses  several  ad- 
vantages. The  centers  themselves  are  located  in  a  circular 
washer  or  disk,  having  a  projection  on  one  side,  which  fits 
into  a  recess  in  a  shank,  which  In  turn  fits  into  the  tail- 
stock.  These  round  disks  are  made  from  tool  steel  but  are 
not  hardened,  while  the  shank  is  made  from  machine  steel. 
The  object  of  not  hardening  the  disks  is  to  avoid  the  risk  of 


Fig.l 


Fig. 2 
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Figs.  1  and  2.    Ordinary  and  Improved  Forma  of  Centers  for  Holding 
Small  Taps  when  fluting  them. 

breaking  the  fluting  cutter  if  it  should  happen  to  run  into  the 
disk  when  fluting  very  small  taps.  The  disks  are  provided 
with  six  holes,  and  as  soon  as  one  wears  out,  the  disk  is  sim- 
ply turned  around  to  the  next  hole  until  all  six  are  worn  out. 
The  disks  are  held  to  the  holder  by  an  ordinary  fillister-head 
screw.  In  order  to  bring  the  hole  used  as  a  center  in  line 
with  the  spindle,  the  bottom  hole  is  provided  with  a  small 
pin  which  fits  into  a  corresponding  hole  in  the  holder.  One 
of  these  center  disks  will  last  five  times  as  long  as  the  center 
shown  in  Fig.  1,  and  as  it  costs  no  more  to  make,  the  advan- 
tage gained  is  obvious.  Charles  E.  Smakt. 
Greenfield,  Mass. 


INDEXING  IN  DEGREES  AND  MINUTES. 
Here  is  a  kink  that  may  be  of  interest  to  some  brother 
tool-makers  or  machinists.  Seme  time  ago  I  had  a  job  that 
required  to  be  indexed  in  degrees  and  minutes,  and  this  is 
the  way  it  was  done:  Taking  a  B.  &  S.  indexing  head,  I 
used  the  54-hole  divi- 
sion on  the  plate, 
which  gave  me  1  de- 
gree every  6  holes,  or 
10  minutes  to  one 
hole.  I  then  made  a 
plate,  as  shown  in  the 
engraving,  where  A  is 
a  stud  that  fits  any  of 
the  54  holes  and 
serves  as  a  pivot  for 
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,.  ,    .         ^,        „   .      ,  Plate   for  Dividing   the   Space    between   Two 

the  plate.      Ihe   M    notes    Holes  on  the  Index  Plate  so   as  to  obtain  Mm- 

are    located   so   as   to  <"«  Divisions. 

divide  the  space  between  two  holes,  of  the  .'>4-hole  circle.  Into 
10  equal  parts,  each  part  being  equivalent  to  1  minute  on  the 
work.  With  this  arrangement,  I  was  able  to  Index  any  num- 
ber of  minutes. 

New  Britain,  Conn.  J.  Matuieu. 

[An  index  plate  having  a  54-hole  circle  is  special  on  Brown 
&  Sharpe  machines,  but  a  regular  27-hole  circle  could  also  be 
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used  for  iudexing  to  minutes.  Obviously,  the  number  of 
holes  for  Indexing  one  degree  would  be  one-halt  that  of  the 
former  case  or  3  degrees;  therefore  It  would  be  necessary  to 
double  the  number  of  holes  in  the  dividing  plate  to  obtain 
one-minute  divisions. — Editor.] 


by  a  short  length  of  pipe,  indicated  30  pounds,  the  relative 
sizes  of  piston  and  cylinder  were  correct. 
Plainfleld,  N.  J.  Joseph  R.  Weaneb. 
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UNIQUE  METHOD  OF  FINISHING  CYLINDERS. 
Tlie  cylinder  and  piston  shown  in  Fig.  2  are  used  on  a  gas 
machine  for  automatic  block  signals.     They  are  made  of  bell 
metal,  and  the  piston  was  required  to  so  Rt  the  bore  of  the 
cylinder  that  sufficient  gas,  under  40  pounds  pressure,  would 
leak  past  it  to  bring  the  pressure  in  a  receiver  of  given  size, 
up  to   30   pounds,   in   10  minutes.     Tbis  job  was  a  very  ex- 
pensive one,  as  a  variation  of  a  thousandth  of  an  inch  one 
way  or  the  other  would  mean  that  the   requirements  would 
not  be   fulfilled.     Originally   these   cylinders  were   bored   and 
then  lapped  to  size  with  vaseline  and  powdered   glass.       By 
this  method  about  three  out  of  every  ten  stood  the  test.    I 
was  given  this  job  to  perfect,  and  as  it  was  the  first  work  that 
I   had   done   in   this   particular   shop,   I 
felt  somewhat  uneasy,  but  went  ahead 
with  it  nevertheless.     Twenty-five  cylin- 
ders were  first  bored  on  the  lathe  with  a 
boring-bar,   to   within   from  five   to   ten 
thousandths    of    an    inch    of   the   finish 
size,  which  is  2%  Inches.     The  cylinders 
were    then    pressed    on    mandrels    and 
turned   on   the   outside.       While    doing 
this  I  thought  of  a  scheme  for  finishing 
the  bore  which  would  not  only  make  it 
possible   to    do    the   work    quickly    and 
accurately,  but  which  would  produce  a 
smooth  surface  as  well.     The  plan  was 
to   enlarge   the   cylinders   to   the   finish 
size  by  forcing  hardened  tool  steel  plugs 
through  them,  each  plug  being  slightly 
larger  than  its  predecessor.     Four  tool 
steel  plungers,  12  inches  In  length  and 
varying  in  size  from  2.441  to  2.500  inch, 
were  turned,  hardened,  and  ground  and 
the  ends  rounded  to  prevent  the  cylin- 
ders from   being  roughed.     A  press,  as 
shown   in   Fig.    1,   was   then  made    for 
forcing  the  plungers  through  the  cylin- 
ders.    Its  construction  is  so  simple  that 
little    explanation    is    necessary.        The 
cylinder   A   was   clamped   between    two 
plates   B  having  annular   recesses   into 
which   the   cylinder   flanges   fit.     The   four   steel   plungers    C, 
beginning  with  the  smallest,  were  then   forced  through  the 
cylinder  by  a  10-ton  hydraulic  jack.    The  bores  of  the  cylin- 
ders, when  finished  by  this  method,  were  as  smooth  as  a  gun 
barrel  and  the  required  size. 

The  next  thing  was  to   determine  how  much  to  grind  the 
pistons  under  size  to   give  the  amount  of  leakage   required. 
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Pig.  1.  The  Press 
equipped  with  a  lO- 
ton  Hydraulic  Jack. 
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POWER  TAPPING. 

In  ordinary  shop  practice  hand  tapping  has  been  most  com- 
monly used,  but  in  recent  years,  with  the  improved  tapping 
machines,  tapping  attachments,  and  collapsible  taps,  power 
tapping  has  in  many  instances  taken  the  place  of  the  hand 
tapping  method.  Of  course,  in  some  cases  it  is  impossible  to 
do  anything  else  but  tap  a  hole  by  hand. 

The  great  disadvantage  of  tapping  by  hand  is  the  time 
consumed.  While  cutting  a  thread  with  a  tap  is  not  a  diffi- 
cult job,  it  requires  care  in  the  manipulation.  To  tap  a  hole 
by  hand  requires  two  or  three  taps.  The  first  tap  is  the 
taper  tap.     This  starts  the  thread  and  care  must  be  taken 

SPEED  OF  STANDARD  TAPS. 
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Fia    2      The  CyUnder.  the  Bore  of  which  was  flnlshed  by  forclnB  Hardened 
*'  Steel  Plugs  through,  aa  Ulustrated  in  Fig.  1. 

By  experimenting,  this  was  found  to  be  three-fourths  of  a 
thousandth.  All  of  the  pistons  were  then  ground  to  the  same 
size  by  the  aid  of  a  micrometer.  This  method  of  doing  the 
work  was  so  successful  that  twenty-four  out  of  twenty-five 
of  the  pistons  and  cylinders  stood  the  test.  Before  testing. 
part  of  the  hole  through  the  piston,  which  was  drilled  in  for 
the  arbor,  was  plugged  with  babbitt.  The  piston  was  then 
placed  in  the  cylinder  and  the  ends  of  the  latter  tightly  closed. 
The  gas,  under  40  pounds  pressure,  was  then  admitted  to  one 
side  of  the  piston  and  the  time  noted.  If,  after  a  lapse  of  10 
minutes,  the  gage  connected  to  the  opposite  side  of  the  piston 


Diameter 
of  Tap. 

Cast  Iron. 

Wrought 
Iron. 

Diameter 
of  Tap. 

Cast  Iron. 

Wrought 
Iron. 

Til 
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240 
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145 
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265 

230         5 
190 

1.52       1 
132 
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91 
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65 
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72 
63 
57 
51 
46 
84 
30 
26 

57 
50 
45 
41 
38 
28 
26 
23 

when  starting  this  tap  to  keep  it  parallel  with  the  hole  to  be 

tapped.  Then  the  plug  tap  is  used  which  completes  the  thread. 
If  the  threads  go  to  the  very  bottom  of  a  "blind"  hole,  the 
third  tap   is  used,  which   is  called   the  bottoming  tap. 

When  tapping  by  power  one  tap  is  all  that  is  necessary.  The 
tap  is  securely  held  in  a  chuck  which  guides  it  straight.  In 
machine  tapping  it  is  found  advisable  to  drive  the  tap  by 
means  of  a  friction  tap  holder  or  some  other  friction  drive. 
The  friction  must  be  adjustable,  so  that  enough  tension  can 
be  secured  to  drive  the  size  tap  being  used.  If  the  tap  should 
strike  bottom  or  a  hard  spot  in  the  casting  it  will  slip. 

To  secure  good  results  in  machine  tapping  it  is  necessary 
to  run  the  tap  at  the  proper  speed.  Of  course,  speed  de- 
pends a  great  deal  on  the  metal  being  tapped  and  the  condi- 
tion of  the  tap.  Under  ordinary  conditions,  w'ith  the  tap  in 
good  shape,  speeds  of  15  to  20  feet  per  minute  have  been 
found  satisfactory.  The  following  table  gives  the  proper 
range  of  speeds  for  taps  most  commonly  used. 

Cincinnati,  Ohio.  A.  C.  Pletz. 


CRITICAL  SPEED  CALCULATION. 

If  the  deflection  of  a  revolving  part  is  due  only  to  the 
w^eight,  the  critical  speed  is  always  a  function  of  the  square 
root  of  the  shaft  deflection.  Below  are  given  formulas  for 
calculating  the  critical  speed  for  four  different  cases.  In  the 
formulas: 

Wi  =  weight  of  wheel  in  pounds, 
W,  =  weight  of  shaft  in  pounds, 
D  =  diameter  of  shaft  in  inches, 

7  =  one-half  the  distance  between  bearings   in  inches, 
L  =  21, 

2V^  =  critical  speed  in  R.P.JI. 
Case  1. — Unloaded  Shaft. 

D' 

N  =  c — 

V  W.P 

Kind  of  Bearings.  Value  of  c. 

Two  flexible  bearings   794,000 

Two  fixed  bearings   1,775,000 

One  flexible,  one  fixed  bearing 1,285,000 

Case  2. — Single  load  at  center  between  bearings. 

D' 

y=c 

Kind  of  Bearings.  Value  of  c. 

Two  flexible  bearings  558,000 

Two  fixed  bearings  1,116,000 

One  flexible,  one  fixed  bearing 837.000 

Case  3. — Single  load;  load  not  at  center. 


February,  1909. 


iMACHINERY. 


4tj5 


D' 

N  =  c — 

V  KW.L" 
In  which  formula 

o(L  — o)  (2L  — a)  V  2La  —  o' 
A'  = , 

If  0  =  distance   frory   load   center   to   center   line   of   farther 
bearing. 

Kind  <^f  Bi'nriilvjs.  X'aliu-  I'l"  r. 

Two  flexible  bearings   900,000 

Two  fixed  bearings   1,800,000 

One  flexible,  one  fixed  bearing 1,350,000 

Case  4. — Multiple  Loaded  Shaft. 

Ni  i\'.  N, 

A'  = 

In  which  formula 

-Y  =: critical  speed  of  system, 
-V,  =  critical  speed  of  unloaded  shaft, 
.Y,,  A'j  =  critical  speed  of  each  load  separate. 
These  formulas  apply  to  steel  shafts  having  a  modulus  of 
elasticity  f:  =  30,000,000.  E.   A.  Lof. 

Chicago,  111. 


STANDARD  DRILL  AND  REAMER  TABLES. 
The   accompanying   tables   give   all    ttie   necessary   data   for 
laying  out  correct  drill  and  reamer  fluting  cutters.     The  drill 
table  stops  at  the  P/i-inch  size.     Larger  drill  cutters  are  laid 

DrMENBIONS  OF  DRIUJ  FLDTINQ  CUTTERS. 
Diameter  of  drill  =  D. 
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Size  of 

Drills, 

I) 


up  to  If 

I-  ft 

IHi 


0.757)  0.700D 
0.75/)  0.630Z) 
0.75Z)    0.625/) 


0.540D 
0.540/) 
0.312/) 


0.18/) 
O.HD 
O.IOD 


0.07/) 
0.07/) 
0.07/) 


DIMENSIONS  OF  REAMER  FLUTING  CUTTERS. 
(Brown  A:  .Sharpe  Standard.) 
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out  In  the  same  ratio,  approximately;  E  loses  about  0.04  inch 
for  every  half  inch  in  diameter  that  the  drill  increases  until 
the  dimension  disappears;  C  also  decreases  as  shown  until 
it  equals  one-half  of  B.  In  making  the  formed  tool,  the  out- 
line of  the  cutter  is  laid  out  on  zinc  and  a  fly  tool  made, 
after  which  the  formed  tool  is  planed  and  finished. 

NOSMOT. 


ECONOMICAL  METHOD  OF  MAKING 
BLANKING  DIES. 
Die-makers  are  familiar  with  the  fact  that  dies  when  hard- 
ened will  swell  in  such  a  manner  that  the  central  portion 
of  the  metal  in  a  hole  will  bulge  out  towards  the  center. 
In  order  to  give  suflScient  clearance  to  a  die  in  spite  of  this 
tendency,  it  is  necessary  to  provide  for  a  rather  large  clear- 
ance angle.     This   being  done,   it   is   evident   that  when   the 


die  has  been  ground  down  to  a  certain  depth,  the  hole  Is 
very  much  larger  than  It  was  originally,  and  .for  many  pur- 
pcses  the  die  must  be  dlBcarded  before  It  has  been  used  up. 
The  following  method  of  inaUIng  dies  pormltB  them  to  be 
ground  down  until  but  a  small  tlikkneBS  of  the  steel  Is  left, 
and  as  the  writer  has  used  the  method  successfully  for  the 
past  four  years.  It  may  be  of  Interest  to  others. 

Take  a  die  blank  one  Inch  thick  and  lay  out  the  correct 
form  on  the  blank,  drill  to  the  scribed  lines,  remove  the 
core,  and  then  finish  the  die  with  a  clearance  of  about  one- 
third  of  one  degree,  or  twenty  minutes,  which  will  give  a 
clearance  of  about  O.OO.'jS  Inch  on  each  side  at  the  bottom  of 
the  die.  Now,  scrape  or  file  the  center  of  the  die  hollow,  as 
shown  in  the  illustra- 
tion.    The  amount  re-  h >:«»- 

moved  at  the  center 
should  be  about  0.003 
Inch.  Then  harden  as 
follows:  Place  a  piece 
of  cast  iron  or  ma- 
chine steel  1  a  I  f^  e  r 
than  the  surface  of 
the  die  on  the  top  of 
a  coke  fire,  and  heat 
it  to  a  cherry  red.  Then  place  the  die  with  the  face  down  on 
this  cast  iron  or  machine  steel  piece  and  heat  until  it  Is 
cherry  red;  then  plunge  the  die  in  slightly  warmed  clear 
water,  and  keep  It  in  the  water  until  it  becomes  of  the 
same  temperature.  Then  remove  it  from  the  water  and 
quickly  place  it  on  the  fire  again,  and  heat  it  until  It  is  warm 
enough  to  melt  soft  string  solder.  Then  dip  it  again,  thereby 
finishing  the  hardening  and  tempering  process.  When  the  die 
is  so  hardened  it  will  swell  about  O.OOS  or  0.004  inch  in 
the  center  so  that  the  opening  will  not  be  any  larger  in 
the  center  than  it  is  at  the  bottom,  and  the  die  may  be 
ground  and  sharpened  all  the  way  down  and  used  until  too 
thin  for  service.  Dies  made  in  this  manner  will  give  better 
satisfaction  and  perform  about  three  times  as  much  work, 
or,  in  other  words,  last  three  times  as  long,  as  dies  made 
with  the  ordinary  1  or  l'^  degree  clearance.  The  same  hard- 
ening process  should  be  followed   in  hardening  punches. 

St.  Louis,  Mo.  James  S.  Glew. 


Method  of  making  BlanldDg  Dies  irblcb 
permits  them  to  be  ground  off  on  the  Face, 
tbua  Insurins  Long  Life. 


JIG  CLAMPING  DEVICE. 

We  had  a  number  of  cast-iron  pulleys  that  were  to  be  used 
in  connection  with  special  lacing  machines,  and  these  were 
cast  in  halves  to  make  it  convenient  to  fasten  them  on  shafts 
that  were  located  beneath  the  benches,  in  the  factories  where 
the  machines  were  to  be  used. 


Maehintrf  .V.  F. 


Plan  and  Elevations  of  Jig  with  Work  in  Place. 

A  jig  was  made  for  drilling  the  four  holes  A.  There  is 
nothing  remarkable  about  its  general  design,  yet  it  possesses 
a  neat  clamping  feature  which  is  so  superior  to  the  usual 
method  employed,  that  I  considered  it  worthy  of  note.  To 
set  the  casting  preparatory  to  drilling  it  is  placed  against 
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till'  locating  pins  /J.  oue  of  them  engaging  a  groove  in  the 
casting  wliiili  sets  it  In  the  proper  relation  with  the  holes  In 
the  jig.  The  clamps  ('  are  then  tightened,  the  right  side  of 
the  casting  heing  clamped  first  to  prevent  it  from  shifting. 

The  working  principle  of  the  clamp  is  clearly  shown  In 
the  detail  D.  As  the  clamp  is  drawn  in  it  ascends  the  incline 
/:.  thus  moving  In  the  direction  of  the  arrow  and  tightening 
against  the  hub  of  the  casting.  The  clamps  are  made  with  a 
A'  which  insures  a  firm  hold.  Pkhko. 


HOLDER  FOR  DRAWINGS  IN  MACHINE  SHOP 
INSTRUCTION. 

The  accompanying  half-tone,  Fig.  1,  and  the  reproduc- 
tion of  an  instruction  sheet,  Fig.  2,  show  a  method  which 
has  proved  successful  in  the  instnution  in  machine  tool  work 


Fig.  1. 


Holder  for  Dra^^ngs  and  Instruction  Sheets  Mounted 
on  End  of  Lathe  Bed. 


at  the  Saginaw  High-school.  Saginaw,  Michigan.  The  in- 
struction sheet  in  Fig.  2  gives  all  the  most  needed  informa- 
tion  regarding   the  machine   on   which   the   pupil    is   put   at 


/%///  i?e/^  before  throiving  in  shipper.     Do  nof  cJtart^  ffears  rrili/e  rvnryinff. 
Neifer  mpe  gearing  trhiie  ri/fjning.    See  f/jaf  /nar/r  on  cenfer  corresponds  triZ/j 
same  on  spindfe.     Tesf  cen/ers  for  a/ign/nenf.  Pu/i  gear p/ug  trhen  usjfyg 
splif-nut. 


Open  Belt 
I.  S40  K.P.M. 
2305  .   .   . 

jias  ... 

4/22    ... 


Back  dear. 
»S  /I.P.M. 
37  .  .  . 
n  .  .  . 

IS   .   .   . 


fhtio  of  open  be/f  fo  f>acJ<  geor'^ 
l^fio  of  lead  screnf  fo  spindle  /. 
tMfO  of  long,  feed  foieodscmrr- 

Coarse.  Med. 
Feeds  0.013  0.009 
Pitch  of  feadscr^yyi 


Speed  formu/a. 

W7~0-    *'^^-      D 

^uipmenf. 
End  ivrencfi  /^ 
'hoi posf  nre/Kfy  ^  sg. 
T-Socitef  irrench  ^  .5^. 
.  /,  t'f^ce  Plofe. 

Fine.    l.v'FdcePlafe 

aoof    Center  //est. 
Ctrocks . 


Geared  feed  set  /aftie  for  &  t/iread. 
Coarse       ifed.         Fine. 
0.013       0.010        0.007 


Ci/^'ng  Speeds  for 

Me/a/s. 

Carbon  Tools .  Air  ffart^ned - 

Cast  Steel     Hi' 

go' 

MocA.  Steel      lo' 

4C' 

tfrooghtlron  3o' 

60' 

Cost  Iron       4o' 

ao' 

Brass            lOO' 

m' 

True  speed  nfill  be  lYhat  tool 

ni II  stand  for  1^  hrs.  mthout 

grinding. 

Cbar.ae  Oeors. 

zs7t,.4sn.esT/i 

90  Th. 

30  ,    SO   .    i9 

100  . 

3S  .   SS  .    70 

110    . 

40  .    to   ■   80 

120  . 

Pitch  14 

Flff.  2.    Sample  Instruction  Sheet  for  Machine  Shop  Classes. 

work,  and  is  mounted  directly  on  the  end  cf  the  lathe  bed, 
as  shown  in  the  half-tone.  This  arrangement  has  proved  a 
very  great  convenience,  and  a  most  effective  means  of  keep- 
ing   the   needed    information    constantly   before    the    student. 


Of  course,  the  cutting  speeds  are  only  approximate,  and  are 
solely  given  as  a  basis  of  calculation.  They  are  given  in  such 
a  series  as  can  be  most  easily  remembered  by  the  student. 
The  drawing  from  which  the  student  is  to  work  is  also 
mounted  in  the  same  way,  above  the  instruction  sheet,  as  in- 
dicated. The  lower  part  of  the  board  may  be  used  as  a  desk 
where  the  student  can  carry  out  simple  figuring  relating  to 
his  work,  and  make  notes  and  sketches  if  necessary.  It 
might  be  added  that  this  Idea  may  be  suggestive  even  for  the 
ordinary  matfliine  shops.  L.  N.  Bkyaxt. 

Saginaw,  Mich. 


ADJUSTABLE  EXTENSION  TOOL-HOLDER  FOR 
PLANER  AND  SHAPER 
The   accompanying    line   engraving,    Fig.    1,    and    half-tone, 
Fig.  2,  show  the  construction  and  use  of  an  adjustable  exten- 
sion tool-holder  which  was  made  to  meet  the  requirements  of 


CLEARANCE 
ANGLE 

Fig.  1.    A<UU3table  Extension  Tool-bolder  with  Tool. 

the  operation  shown  in  the  half-tone;  that  is,  the  cutting 
of  a  %-inch  rack  seat  in  the  sliding  head  of  a  sensitive  drill 
press.  The  construction  of  the  tool  is  clearly  indicated  in 
Fig.  1,  and  the  adaptability  of  this  simple  holder  is  easily 
seen,  the  machinist  no  doubt  finding  ample  opportunity  for 
using  this  tool  for  many  purposes  on  planer  and  shaper  work. 
The  steel  used  for  the  tool  itself  is  Novo  high-speed  steel. 
It  will  be  noted  that  the  clearance  angle  at  the  bottom  of  the 


Fig.  2.     Class  of  Work  lo  which  the  Holder  Is  adapted. 

tool  is  obtained  by  the  angle  at  which  the  tool  slot  is  cut  in 
the  holder.  The  tool-holder  shown  has  given  excellent  results 
for  heavy  work,  is  exceptionally  rigid,  and,  being  provided 
w  ith  facilities  for  the  adjustment  of  the  tool,  avoids  unneces- 
sary over-reaching.  Tools  of  different  widths  and  thicknesses 
may  be  applied  to  it.  Dietz. 


TURNING  SOFT  RUBBER. 
Replying  to  the  question  of  '  L.  il."  in  the  December  issue  of 
M.vcHiNERT.  relating  to  turning  soft  rubber.  I  would  say  that 
whenever  the  shape  will  permit,  soft  rubber  can  best  be  turned 
upon  a  wooden  arbor,  there  being  a  tendency  towards  slipping 
when  an  ordinary  steel  arbor  is  used.  A  simple  though  excel- 
lent method  of  getting  the  hole  for  the  arbcr  or  of  putting 
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holes  in  soft  rubber  for  any  purpose,  is  to  notcli  tlie  end  of  a 
piece  of  brass  tubing  whose  outside  diameter  is  tlie  size  of  the 
hole  desired.  This  piece  of  tubing  is  then  used  as  a  drill,  and 
it  will  cut  a  clean  hole  sliglitly  under  the  size  of  the  tubing. 
When  notched  right,  the  end  of  the  tubing  should  appear  like 
the  edge  of  a  saw,  although  no  clearance  or  setting  Is  neces- 
sary. I'or  a  cutting  tool,  use  an  ordinary  side  tool  ground 
with  lots  of  clearance  and  to  a  Knife  vihje,  and  this  should  be 
Bet  the  same  as  any  side  tool,  but  fed  like  a  diamond  point 
tool  on  a  straight  cut.  After  turning,  the  rubber  may  be 
smoothed  by  the  use  of  sand  paper  or  emery  cloth.  As  re- 
gards lubrication,  water  may  be  used  to  good  advantage,  but 
the  rubber  should  cut  very  good  without  any  lubricant. 
Lynn,  Mass.  'Ciiestek  L.  Lucas. 
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FIXTURE  FOR  TESTING  PARALLELISM  OF 

CRANK-PINS. 
The     accompanying    sketch   represents  a  fixture  for  testing 
the    parallelism    of   crank-pins  on     the   crank-shafts  of     air 

drills  and  small,  high-speed 
gasoline  engines.  It  consists 
of  an  angle-plate  A  that  has 
grooves  that  match  the  ways 
of  a  lathe.  This  angle-plate  is 
clamped  to  the  bed  of  the  lathe, 
and,  by  means  of  the  lathe  bed, 
the  plane  of  face  B  of  the 
angle-plate  is  held  at  right 
angles  to  the  axis  of  the  lathe. 
Tlie  crank  C  whose  crank-pins 
are  to  be  tested  is  placed  be- 
tween the  lathe  centers  D  and 
E,  as  shown,  and  the  arm  F 
is  fastened  to  one  of  the  pins. 
The  opposite  sides  of  F  are 
parallel  and  perpendicular  to 
the  adjacent  sides,  and  the  end 
H  is  similar  to  the  end  of  a 
connecting  -  rod.  To  test  a 
crank-pin  for  parallelism,  the 
crank-shaft  is  moved  through 
different  angles,  and  if  the  pin 
is  parallel  with  the  crank- 
shaft axis,  arm  F  will  be  paral- 
lel with  the  face  B  of  the 
angle-plate.  If  the  pin  is  not 
parallel,  the  amount  it  is  out 
can  be  detected  with  a  pair  of 
inside    calipers. 

John  B.  Sperrt. 
Aurora,   111. 
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Plan  and  Elevation  of  the  Fix- 
ture for  Testing  Crank-pins. 


A  DRILL  PRESS  VISE. 

The  drill  press  vise  shown  in  the  illustration  is  "home- 
made," and  one  that  I  used  for  a  number  of  years.  The  con- 
struction of  the  vise  is  simple,  and  it  is  almost  indispensable 
for  holding  small  work  in  the  drill  press.  By  referring  to 
the  illustration  it  will  be  seen  that  the  jaws  .4  and  B  are 
tapering  on  the  back,  and  also  that  there  is  a  slight  space 


iUuctiineri/.X.  T. 


A  DriU  Press  Vise  ^vith  Ja^ps  that  move  Down^vard  when  'Work 
is  clamped  between  them, 

between  them  and  the  vise  bed.  The  jaws  are  held  up  by 
springs,  located  within  the  blocks  C,  which  bear  against  nuts 
attached  to  the  jaws.  These  nuts  fit  into  T-slots  in  the 
blocks  C  and  keep  the  jaws  in  place.  When  a  piece  of  work 
to  be  drilled  is  placed  in  the  vise  and  the  jaws  are  brought 
to  bear  on  it,  the  pressure  causes  them  to  move  downward, 
thus  bringing  the  work  down  solid  on  the  parallels  with  a 


positive  downward  pressure;  whereas  llie  ordinary  vise  jaws 
tend  to  spring  or  draw  the  work  away  from  the  parallelB, 
even  when  it  is  rapped  with  the  hammer.  The  jaws  and  their 
liolders  are  square  with  the  bed  of  the  vise,  and,  as  the  vise 
is  finished  square  all  over,  it  can  be  used  on  the  edge,  end, 
or  in  the  usual  position.  A.  J.  Dei.lLLE. 

Elgin,   111.  

MULTIPLE  JIG  FOR  SMALL  PULLEYS. 


We  have  large  quantities 
shown  at  A  In  the  engraving 
half  plan  and  end  elevation 
used  on  a  twelve-spin- 
dle multiple  drill,  and 
in  the  end  view  the 
work  can  be  seen  in 
position.  The  jig  con- 
sists of  the  gray  iron 
base  B  into  which  is  fit- 
ted the  gray  iron  cover 
C.  The  cover  C  holds 
twelve  steel  bushings 
with  their  ends  cupped 
to  center  the  work.  A 
coiled  spring  is  placed 
between  the  cover  and 
bushing  to  take  up  any 
variation  in  the  work. 
The  cover  is  not  hinged 
to  the  base  as  is  com- 
mon with  jigs  of  this 
style,  but  is  held  by 
latches  D.  By  swing- 
ing the  latches  off  the 
handles  of  C,  the  cover 
may  lifted  off  out  of  the 
way  and  the  base  emptied  of 
We  found  this  jig  very  handy 


of  tile  rougli  gray  iron  pulleys, 
,  to  drill,  and  so  made  the  Jig,  a 
of  which  is  shown.    This  jig  Is 


JlS  for  Drillinf;  Small  PuUeys  U  a 
Multiple  Drill. 

the  chips  and  work  at  one  time, 
and  accurate.  P.  F.  Setag. 


RELEASING  BUTTON-DIE  HOLDER. 

The  accompanying  illustration  shows  a  button-die  holder 
of  the  releasing  kind  designed  to  work  on  the  Brown  &  Sharpe 
automatic  screw  machines.  It  gives  especially  good  results 
where  the  spindle  cannot  be  made  to  reverse  accurately,  or 
where  the  die  is  working  up  to  a  shoulder. 


3/u<:hi'ieri/,y.  Y. 


Improved  Design  of  Releasing  Die-bolder. 

At  A  and  B  are  shown  the  releasing  pins  which  hold  the 
die  rigid  while  the  work  is  being  threaded.  The  spindle  re- 
verses when  the  die  is  at  a  certain  fixed  distance  from  the 
shoulder,  but  before  the  spindle  can  complete  its  reversal,  the 
holder  threads  right  up  to  the  shoulder.  The  pins  A  and 
B  are  then  disconnected,  allowing  the  spindle  C  to  rotate 
freely. 

The  spindle  is  now  rotating  in  the  reverse  direction  when 
after  one-half  revolution  of  die  holder  the  clutch  teeth  at  D 
engage  and  allow  the  die  to  be  drawn  off  the  work.  The 
slot  shown  at  E  is  cut  in  one  of  the  engaging  clutches,  and  the 
pin  F  is  a  drive  fit  in  spindle  C.  The  diameter  of  the  wire  in 
spring  G  should  be  from  0.023  inch  to  0.032  inch,  depending 
on  the  pitch  of  the  die  used;  a  die  with  a  fine  pitch  would 
not  work  well  with  a  stiff  spring.  By  the  insertion  of  the 
washer  G  it  will  be  noted  that  the  spring  rotates  freely  with 
the  spindle  and  is  not  subjected  to  any  twisting  moment,  as 
it  would  be  if  it  were  in  contact  with  the  shoulder  in  the 
stationary  part  of  the  tool.  Thomas  J.  Xortox. 

Montreal,  Canada.  Docglas  F.  Hamiltox. 
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SHOP  KINKS. 


PRACTICAL  IDEAS  FOB  THE  SHOP  AND  DBAFTING-ROOM. 

Contributions  o(  klnka,  dovlcOB  nnd  methods  of  dolnff  work  are  soUcltod  for 

this  column.    Write  on  one  side  of  the  paper  only  and 

send  sketches  when  necessary. 

HOLDING  SMALL  SCREWS  WHILE  FILING  OFF 
THE  POINT. 

The   kink  Indicated  by  the   accompanying   line   engraving 

may  be  of  interest  and  serv- 
ice to  some  of  the  readers  of 
Machinert.  Some  short 
screws,  with  bevel  heads, 
were  a  trifle  too  long,  and 
were  to  be  shortened  by  fil- 
ing oft  the  point.  The  en- 
graving shows  plainly  the 
method  of  holding  the  screws 
while  filing.  Holding  them  in 
this  way  neither  Injured  the 
heads  of  the  screws  nor  the 
thread.  C.  F.  Emebson. 


ATTACHING  INK  RAG  TO  DRAWING  BOARD. 
Although  the  ink  rag  may  be  one  of  the  minor  details  in 
a  drawing  room,  it  is  nevertheless  universally  used.  The 
method  of  fastening  it  to  the  drawing  board  as  shown  in 
the  engraving,  is  much  better  than  the  usual  permanent 
fastening.  A  string  passes  through  two  screw-eyes  A,  one  at 
the  front,  the  other  at  the  back  of  the  drawing  board.    The 
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ink  rag  is  tied  at  the  front  end  of  this  string,  while  at  the 
other  end  is  a  small  weight  B  which  returns  the  rag,  after 
being  used,  to  its  proper  place  at  the  left  of  the  board.  If 
the  draftsman  is  at  the  right  end  of  the  board,  he  needs  but 
to  reach  for  the  rag,  use  it  and  let  go,  which  is  ofttimes  very 
convenient.  Winamac. 


WOOOEN 
PLUNGER 


METHOD  OF  INSERTING    CORKS  IN  FRICTIONS. 

The  accompanying  engraving  illus- 
trates a  method  of  inserting  corks  in 
frictions.  The  friction  in  question  was 
lined  with  leather,  %  inch  thick,  and 
corks  %  inch  in  diameter  were  pressed 
into  holes  •'^s  inch  in  diametei-.  The 
taper  tube  shown  was  four  inches  long, 
about  one  inch  in  diameter  at  the  large 
end,  and  the  small  end  just  small  enough 
to  fit  in  the  hole  punched  In  the  leather. 
The  corks  were  first  soaked  in  some 
fairly  warm  water,  after  which  they  were 
pressed  into  place  with  the  wooden 
plunger   indicated. 

Aurora,  111.  John  B.  Spebey. 


BLUE-PRINT  PROTECTOR. 

A  simple  way  of  protecting  blue-prints  from  being  destroyed 
when  sent  out  in  the  shop,  or  when  otherwise  handled  to  a 
great  extent,  is  shown  in  the  accompanying  illustration.  The 
protector  consists  of  a  sheet  iron  frame  with  the  edges  A,  B, 
and  C  bent  over  as  shown.  The  side  D  is  left  open  for  the 
Insertion  of  the  print.  This  side,  however,  is  turned  over 
and  hammered  down,  forming  a  stop  or  holder  for  the  print, 
preventing  it  from  slipping  out.  On  top  of  the  print  is  placed 
a  sheet  of  transparent  celluloid  F.  A  little  notch  is  made  in 
the  celluloid  at  G,  permitting  of  getting  hold  of  the  blue- 
print under  the  sheet  for  pulling  it  out.  By  using  this  pro- 
tector many  blue-prints  will  be  saved  from  premature  destruc- 
tion. L.  H.  Georoer. 

Buffalo,  N.  Y. 


[The  method  proposed  by  our  correspondent  for  protecting 
blue-prints  may  undoubtedly  be  of  value  in  some  cases,  but 
for  ordinary  shop  use  It  would  be  rather  expensive,  because 
large  celluloid  sheets  are  rather  high  priced.  The  cheapest 
and  simplest  way  of  protecting  blue-prints  is  to  mount  them 
on  bristol  board,  and  varnish  them  with  some  kind  of  high 
grade  varnish.  There  is  one  objection  to  this  maninT  of  pro- 
tecting the  prints  and  that  is  that  if  the  varnish  becomes 
scratched,  it  is  then  sometimes  difficult  to  discern  the  figures 
and   lines  under  the  scratched   portinn.     The  same,  however, 


Machinery, y.  Y, 

holds  true  of  celluloid  covering  as  well.  This  covering  will 
easily  become  scratched  in  the  shop,  and  when  celluloid  is 
badly  scratched  it  is  equally  difiB.cult  to  see  the  object  under 
it  plainly,  and  at  the  same  time  it  is  impossible  to  restore  it 
to  its  original  condition. — Editor.] 


GAS-ENGINE  CAM-SHAFT  KEY-SEATING  FIXTURE. 
This  fixture  is  used  for  milling  key-seats  in  the  cam-shaft 
of  a  four-cycle,  four-cylinder  gas  engine,  with  both  exhaust 
and  inlet  valves  on  the  same  side,  and  actuated  from  one 
cam-shaft.  The  fixture  consists  of  a  cast  iron  base  and  head- 
stock,  a  movable  tail-stock,  and  a  steady-rest,  which  clamps 
the  cam-shaft  and  holds  it  firmly  in  position  while  the  cut- 
ter is  milling  the  key-seat.  A  plan  of  the  face-plate  P  is 
shown  in  the  illustration.  The  slot  S  receives  the  tall  of  a 
dog,  which  is  fixed  to  the  cam-shaft.  The  indexing  holes  are 
laid  out  the  required  number  of  degrees  apart,  depend- 
ing upon  the  angle  of  action  of  the  cams.  The  angle  a  should 
be  one-half  the  angle  of  action  of  the  exhaust  cam,  plus  one- 
half  the  angle  of  action  of  the  inlet  cam.  plus  one  degree. 
This  allows  two  degrees  travel  of  the  crank-.shaft  from  the 
time  the  exhaust  closes  until  the  inlet  opens.  The  face- 
plate is  locked  in  position  by  the  spring-plunger  D,  the  end 
of  which  fits  into  tapered  holes  to  insure  a  perfect  fit.  The 
center  C,  in  the  tail-stock,   is  operated  by  the  screw  E.  and 
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is  flatted  on  top  for  the  set-screw  F  which  locks  it.  Both  the 
tail-stock  and  steady-rest  are  held  in  place  by  the  bolts  B 
and  B.  which  slide  through  the  T-slot  in  the  base.  The 
bearing  in  the  steady-rest,  that  the  cam-shaft  slides  through, 
is  slotted  at  G,  thus  allowing  the  bolt  H  to  clamp  the  shaft. 
An  ear  is  cast  on  each  end  of  the  base,  and  is  slotted  to  re- 
ceive the  holding-down  bolts;  two  are  sufficient  as  the  cut  is 
light.  W.  A.  Sawyer. 


NEW   MACHINERY   AND   TOOLS. 


A   MONTHLY   RECORD   OF   APPLIANCES   FOR   THE   MACHINE   SHOP. 


IMPROVEMENTS  IN  THE  NO.  2',  BATH  UNI- 
VERSAL GRINDING  MACHINE. 

A  Uiitli  univiT.-ial  Kiii'di'ig  iiuicliiiu;  of  an  ulikT  typo  was  describeil 
in  tlic  March,  1905,  i.ssue  of  Machinery.  The  improved  design 
wliich  we  hercwitli  illustrate  has  the  same  general  construction. 
The  table  is  mounted  on  a  bed  which  is  adjustable  to  any  required 
an.;le  about  a  bearing  on  the  top  of  the  base;  the  wheel  spindle  is 
mounted  in  a  head  vertically  adjiistalile  on  a  eolunm  at  the  back 
of  the  machine;  tlie  spindle  is  driven  by  a  counter-shaft  idler 
which  adapts  it.self  to  the  change  in  the  position  of  tlic  spindle 
pulley  due  to  the  vertical  adjustment;  and  a  very  complete  set  of 
attachments  is  provided  adapting  the  tool  to  grinding  of  any  kind, 
from  the  sharpening  of  the  cutters,  reamers,  etc.,  to  cylindrical 
grinding,  both  external  and  internal,  and  surface  grinding.  Tlie 
most  noticeable  improvements  arc  the  provision  of  improved  auto- 
matic feedinj;  ap|)aratus  for  cylindrical  and  surface  grinding,  the 
new  design  of  tlie  wheel  spindle-head,  and  the  provision  of  the  new 
attachments  for  doing  certain  classes  of  work  more  conveniently 
and  expeditiously. 

l"ig.  1  shows  the  machine  as  a  whole,  its  general  arrangement 
being  as  just  described.  Fig.  2  shows  the  apron  wliich  is  provided 
with  two  separate  power  cross-feeds,  in  addition  to  the  original 
automatic  reversing  longitudinal  feed.     One  of  these  cross-feeds, 


Fig.  1.    The  Improved  No.  2  1-2  Bath  UniverSBl  Grinder. 

acting  on  the  ratchet  dial  on  the  left,  gives  minute  movements, 
and  is  used  for  cylindrical  grinding;  it  is  provided  with  an  automatic 
8top  for  sizing  the  work.  This  dial  is  geared  with  the  cross-feed 
screw  to  give  the  required  sensitiveness  of  movement.  The  hnk 
motion  operating  the  double  ratchet  and  pawl  movement  on  the 
cross-feed  screw  at  the  right,  gives  the  coarser  feed  required  for 
surface  grinding.  This  feed  operates  at  each  end  of  the  traverse, 
is  reversible  and  may  be  effected  at  one  or  both  ends  of  the  stroke 
as  required.  The  cylindrical  cross-feed  may  be  made  as  fine  as 
0.0002  inch  per  stroke,  while  that  of  surface  grinding  from  1/64 
to  .3/32  for  each  stroke  of  the  table.  The  reversing  mechanism 
is  positive  so  that  work  may  be  ground  close  to  a  shoulder.  The 
table  sUde  is  controlled  by  a. single  lever  which  reverses  the  feed  in 
either  direction,  and  starts  or  stops  the  traverse  movement.  By 
turning  the  handle  at  any  point  of  tlie  movement,  the  table  will 
be  stopped  at  the  end  of  the  stroke.  The  cylindrical  grinding 
feed  acts  at  each  end  of  the  table  stroke,  and  the  power  for  operating 
it  is  taken  from  tlie  mechanism  that  reverses  the  table  slide,  through 
the  compression  swivel  plunger  shown  below  the  large  knurled 
knob  in  the  center  of  Fig.  2. 

Fig.  4  shows  the  improved  spindle-head,  rigged  up  with  the  various 
attachments  furnished  for  it.  At  A  is  seen  the  plain  head.  The 
finished  bright  surface  at  the  end  of  the  spindle  bearing  is  for  con- 


venieDce  in  using  a  square  or  bevel  protractor  in  setting  work  or 
attachments  on  the  machine.  Clearances  in  cutter  and  reamer 
grinding,  and  the  setting  of  the  wheel  with  relation  to  the  work, 
are  measured  by  the  combined  elevating  screw  and  sliding  graduated 


Wig.  2.    Aproa  of  the  Grinder  Provided  vrlth  Two  Cross  Feeds,  One  fur 
Cylindrical  and  the  Other  for  Surface  Grinding. 

rod,  together  with  the  revolving  dial  on  top  of  the  machine.  These 
give  the  micrometer  readings.  At  B  an  extension  arbor  support 
for  the  wheel  is  shown  attached  to  the  head.  Tliis  is  used  in  sur- 
face griniiing,  sharpening  form-cutters,  finishing  snap 
gages,  and  on  similar  work  where  a  large  overhanging  of 
the  wheel  is  desirable.  At  D  is  shown  the  method  em- 
ployed for  clamping  the  various  forms  of  tooth  rests  to 
the  spindle  head.  The  same  screws  are  used  as  in 
clamping  the  overhanging  arm  in  B.  It  should  be  noticed 
that  the  rests  can  be  brought  to  the  cup  or  disk  wheel 
either  from  above  or  from  below.  At  E  is  shown  the 
head  as  arranged  for  plain  cylindrical  grinding,  with  a 
wheel  hood  and  the  makers'  "Wizard"  water  spout. 
This  water  spout  is  of  a  peculiar  design,  which  will  fur- 
nish water  a  drop  at  a  time  or  in  full  stream,  without  any 
spattering  caused  by  the  air  blast  from  the  wheel. 

At  C  is  shown  a  head  as  arranged  for  internal  grind- 
ing. The  arm  which  supports  the  internal  spindle  is 
mounted  in  a  suitable  seat  at  the  base  of  the  spindle 
column.  The  belt  may  be  tightened  while  the  machine 
is  in  motion  by  a  vertical  adjustment  of  the  regular 
spindle  head.  In  Fig.  3  are  shown  various  internal 
grinding  spindles,  made  witli  detachaUe  flanged  bearings. 
These  spindles  are  made  in  different  lengths  and  diame- 
ters to  suit  the  character  of  the  work  being  ground. 
That  at  the  left  is  used  for  internal  grinding  of  the 
heaviest   character. 

In  Fig.  5  is  seen  another  of  the  new  attachments. 
This  is  a  universal  holder  mounted  in  the  tail-stock.  It  is  shown 
grinding  the  side  teeth  of  a  side  milling  cutter,  using  an  8-inch  cup 
wheel.   The  hinged  plunger  tooth  rest  should  lie  noticed.    In  chang- 


Flg.  3.    Type  of  Internal  Grinding  Spindles  used,  carried  In 
Detachable  Flanged  Bearings. 

ing  the  angle,  the  cutter  and  tooth  rest  are  adjusted  at  the  same 
time,  both  being  mounted  on  the  same  support.  In  sharpening  this 
cutter,  the  tooth  is  reciprocated  by  the  handle  shown,  it  being  un- 
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necessary  to  opcnitc  the  tal)le.  In  I'ig.  G  is  shown  the  sunie  attach- 
ment engaged  in  grinding  a  hirge  gear  cutter.  The  machine  is 
rigged  for  supplying  water  to  tlie  wheel  during  this  operation. 
The  use  of  the  "Wizard"  nozzle  makes  unnecessary  the  provision 
of  water  shields  to  keep  the  machine  dry.  The  same  tooth  rest  is 
being  used  as  before.     The  other  attachments  for  this  machine, 


is  attained.  \  hand  tension  screw  is  also  furnishcil  which  keeps 
the  supports  up  beneath  the  work  and  assures  a  rigid  bearing. 
Suitable  water  sliields  for  wet  grinding  are  provided. 

This  grinder  can  be  furnished  by  its  maker,  the  Bath  Grinder 
Co.,  Fitchburg,  Ma.ss.,  in  any  one  of  a  number  of  styles  for  different 
cl.isses  of  work,  depending  on  the  equipment  sent  witli  it.     For 


Fig.  4.    Spindle  Head  of  the  Bath  Grinder,  Bi^gred  for  Various  Operations,  such  as  Cylindrical.  Internal,  Surface  and  Cutter  Orlndlngr,  etc. 

instance,   it  may  be  furnished   for  plain,   surface,   internal,  disk, 
and  cutter  grinding  of  all  descriptions,  or  for  any  combination  of 

these  various  purposes. 


such  as  the  universal  holder,  horizontal  vise,  flanged  plate,  etc., 
are  the  same  as  described  in  the  article  previously  referred  to. 

For  external  and  internal  cylindrical  grinding,  the  machine  is 
provided  with  a  suitable  head-stock  and  tail-stock,  and  with  water 
guards,  so  as  to  make  it  an  efficient  tool  for  this  work,  free  from 
the  makesliift  attachments  often  found  on  a  universal  tool-room 
machine.  The  head-stock  swivel  is  graduated,  and  the  swivel  bear- 
ing is  dust-proof.  A  dowel  pin  is  provided  for  setting  the  swivel 
adjustment  in  a  central  position.  The  clamp  nut  and  the  swivel 
binding  nut  are  both  in  the  center  of  the  head-stock  and  are  inde- 


Flg.  5. 


Griadlngr  Side  Teeth  of  a  Milling  Cutter  with  a  Universal  Holder 
Mounted  In  the  Tall-stock. 


pendent  of  each  other.  The  dead  center  pulley  revolves  on  a 
conical  bearing  at  the  end  of  the  quill,  and  is  held  in  place  by  a 
detachable  flange.  The  quill  is  so  con.structed  that  it  can  be  used 
for  either  revolving  or  dead  center  grinding.  The  foot-stock  has 
a  spring  center.  It  carries  on  the  front  end  a  flat  projection  for 
clam[)ing  a  diamond  holder  for  truing  a  wheel,  or  for  clamping  tooth 
rest  stands  for  cutter  grinding.  Spring  rests  are  used  for  absorbing 
\"ibration  and  supporting  the  work  in  shaft  grinding.  The  support- 
ing pressure  on  the  .shaft  is  relieveil  when  the  required  diameter 


OESTBRLEIN  NO.  3  UNIVERSAL  AND  TOOL 
GRINDER. 

This  maciiine,  like  previous  mactiiues  built  by  the  same  maker 
(the  Oesterlein  Mch.  Co.,  2850  Spring  Grove  Ave.,  Cincinnati,  Ohio), 
is  similar  in  its  structural  design  to  the  column  type  of  milling 
machine — that  is  to  say,  the  work  table  is  fed   longitudinally  on 


Fig.  6.    Universal  Holder  Engaged  in  Qrlndlng  a  Large  Gear  Cutter. 

a  saddle,  which  in  turn  has  a  cross  adjustment  on  a  knee;  this  knee 
is  vertically  adjustable  on  ways  on  the  face  of  the  column.  This 
new  design,  however,  bears  little  resemblance  to  its  predecessors. 
While  intended  for  the  regular  work  of  the  cutter  and  reamer 
grinder,  it  is  arranged  as  well  to  do  cylindrical  and  surface  grinding 
in  a  rapid  and  satisfactory  manner,  being  provided  with  a  full  equip- 
ment of  automatic  feeds,  work  revolving  connections,  water  guards, 
etc.  The  principal  improvements  so  far  as  structural  features  are 
concerned   relate   principally   to   the   provi.^ions   for  wet   grinding. 
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the  elaborate  safe-guarding  of  tlie  .sliding  surfaces  from  emery  dust, 
and  the  general  strength  and  rigidity  of  the  whole  machine. 

The  spindle  head  is  mounted  on  the  top  of  the  column,  and  may 
be  swivek'd  in  position  about  a  vertical  axis.  Tliis  swiveling  ad- 
justment is  rcatl  from  graduations.  This  head  is  provided  with  a 
self-contained  .splasher  and  drip  trough,  as  best  seen  in  I'ig.  1, 
which  catches  water  tlunwii  from  the  revolving  work  and  leads 
it  back  into  the  ehanmls  provided  for  returning  it  to  the  reservoir. 
The  spindle  is  driven  by  a  two-step  ])iill(y.  giving  two  speeds  for 
the  wheel. 

The  table  bears  on  the  saddle  or  cross  slide  for  its  entire  length. 
The  upper  member  of  the  table  can  be  swi  veled  to  any  angle  through- 
out the  full  circle,  and  clamped  in  any  position  when  so  swi  veled. 
For  grinding  comparatively  small  tapers,  a  scale  is  provided  reading 
in  inches  per  foot.  Fine  adjustments  for  such  tapers  are  olitained 
by  a  worm  meshing  with  worm-wheel  teeth  cut  in  the  right  hand 
end  of  the  table  in  Fig.  1.  The  slide  has  V  and  flat  bearings  on  the 
saddle,  and  the  saddle  has  similar  bearings  on  the  knee,  thus  in- 
suring accurate  alignment  at  all  times,  preserving  the  longitudinal 
and  cross  mo\'ement  exactly  at  right  angles  to  each  other.  The 
table  comes  down  over  its  bearing  on  the  saddle  on  all  sides,  thus 
protecting  these  parts.  The  bearing  of  the  saddle  on  the  knee  is 
protected,  as  shown  in  the  front  view,  by  a  guard  which  is  supported 
in  the  rear,  and  passing  entirely  through  an  opening  provided  for 
it  in  the  saddle,  covering  the  ways  under  all  conditions. 

The  head-stock  is  provided  with  swiveling  adjustments  to  any 
angle  in  the  vertical  or  horizontal  plane.  The  tail-stock  has  a  spring 
center,  and  is  actuated  by  a  lever  when  placing  or  releasing  the  work. 
The  vise  furnished  for  surface  grinding  may  be  mounted  on  the 
head-stock  angle  support,  in  which  case  it  can  be  set  to  any  angle 
in  two  planes.  This  vise  may  be  used  for  holding  round  work, 
as  a  V-block  is  provided  for  its  lower  jaw.  The  upper  jaw  swivels 
to  accomodate  any  taper;  the  \ise  has  a  l)ack-stop  as  well,  making 
it  convenient  for  holding  straight  and  taper  shank  mills  for  grinding, 
when  they  cannot  be  conveniently  held  on  centers  or  in  collets. 
The  tooth  rest  pro^aded  is  universal,  and  has  a  micrometer  adjusting 
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Pig.  1.    Front  Vle^  of  the  Oesterieln  Universal  Grindii^gr  Machine,  showing 
Protection  ol  Sliding  Bearings  from  Emery  Dust. 

nut  for  accurate  setting  in  any  position.  Back  rest  and  splash 
guards  are  provided  for  cylindrical  grinding.  One  of  the  latter 
is  shown  in  place  in  Fig.  2. 

Besides  main  counter-shaft  for  driving  the  spindle,  pump,  and 
feed,  there  is  a  supplementary  drum  counter-shaft  for  revolving 
the  work  in  cylindrical  grinding.  But  one  belt  shifter  is  needed, 
as  provision  is  made  for  starting  and  stopping  the  drum  counter- 


shaft by  tightening  or  loosening  the  belt  which  connects  it  with 
the  main  counter-shaft.  This  movement,  as  may  be  seen  in  Fig.  3, 
j.s  efTected  by  mounting  the  bangers  on  pivots  and  swiveling  them 
by  the  worm  shown,  connected  to  a  rod  extending  downward 
within  reach  of  the  operator.  The  loose  pulley  used  on  the  main 
counter-shaft  is  shown  in  Fig.  4.     It  has  a  cored  cliamber,  which, 


Fig.  2. 


Side  View  of  Oesterieln  Grinder  shovrlng  Provision 
for  "Wet  Grinding. 


when  filled  with  wieking,  will  retain  sufficient  oil  for  a  long  run. 
Mounting  the  pulley  on  a  bushing  protects  the  shaft  from  cutting 
or  wearing. 

The  equipment  of  this  machine  includes  a  4-inch  chuck,  a  vise, 
head-and  tail-stocks,  tooth  rest,  centering  gage,  extension  spindle, 
raising  blocks,  internal  grinding  attachment,  seven  steel  bushed 
emeni'  wheels  of  various  shapes,  the  necessary  wrenches,  the  main 
and  drum  counter-shafts,  a  set  of  dogs  in  a  traj',  and  a  steady  rest. 
The  automatic  table  feed  is  16  inches  in  length,  the  transverse  move- 
ment is  S  inches,  and  the  vertical  adjustment  is  7}A  inches.  The 
swing  between  centers  is  9  inches.  When  raising  blocks  are  used, 
this  is  increased  to  12  inches.  The  6  rates  of  table  feed  provided 
range  from  eight  to  fifty  revolutions  per  inch.  The  net  weight  of 
the  complete  machine  is  1,400  pounds. 


NEWTON  DUPLEX  FACE  MILLING  MACHINE. 
A  duplex    mining    macliine  designed  for  heavy  face  milling,  or 
rotary  planing  of  parallel  perpendicular  surfaces,  is  shown  herewith. 
This  machine  is  built  by  the  Newton  Machine  Tool  Works,  Inc.,  Phila- 
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Fig.  3  Belt-tif^bteniner  Hanger  for 
Drum  Counter-shaft,  ^vblch  avoids 
the  use  of  a  Belt  Shifter. 


JfacA/n«rv,JCJ. 


Flff.  4.  Loose  Pulley  used 
oo  Main  Countershaft;  the 
Core  Is  filled  with  Wlcking. 


delphia.  Pa.  It  is  noticeable  fur  its  rugged  design,  and  the  very 
convenient  arrangement  of  operating  the  handles  and  other  con- 
trolling deWces. 

The  machine  consists  essentially  of  a  long  bed  on  which  slides 
the  work  table,  and  is  provided  with  two  wings  on  which  columns 
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are  adjii.stuMy  mounted,  currying  vertical,  adjustable  spindle 
heads.  Tliesc  spiiulle  heads  may  be  adjustctl  citlier  separately 
or  together,  the  latter  provision  being  useful  if  tlii'  inaehinc  is  to  be 
used  for  slab  milling. 

.V  35  II.  1'.  motor  furnishes  the  driving  power.  I'rom  the  armature 
ehaft,  (he  motion  is  transmitted  through  a  train  of  gears,  to  the 
li<irizont!d  ilriving  and  feed  shafts.  On  the  latter  is  mounted  a. 
double  train  of  miter  gears,  running  loosely  on  the  shaft,  to  which 
either  may  be  connected  by  a  double  throw  Carlyle-Johnson  friction 
clutch.  This  is  seen  in  the  angle  of  bed  in  the  illustration.  This 
movement  is  further  transmitted   through  miter  gears  to  a  feed 


Double  Horizontal  Face  Milling  Machine  for  Heavy 

bo.x  on  the  other  side  of  the  machine,  where  nine  rates  of  feed  are 
ol)tained.  These  feeds  range  from  0.7S9  to  8.15  inches  per  minute 
at  the  high  speed  of  the  motor,  and  from  0.394  to  4.0S  inches  per 
minute  for  the  slow  speed  of  the  motor.  Motion  is  taken  from  this 
feed  box  shaft  of  the  machine,  which  is  connected  at  the  rear 
through  worm  gearing  with  the  feed  pinion  of  the  table.  This 
horizontal  shaft  may  also  be  driven  through  quick 
acting  spiral  gears  on  the  horizontal  drive  shaft  by 
means  of  the  positive  clutch  shown,  which  thus  serves 
to  connect  either  the  slow  feed  or  the  fast  traverse. 

In  the  rear  of  the  right  hand  ring  a  connection  is 
made  from  the  horizontal  feed  shaft  for  slow  feed  or 
quick  adjustment  for  the  spindle  heads.  Independ- 
ent simultaneous  movement  for  these  is  obtained  by 
adjusting  the  friction  clutches  shown  at  the  top  of 
the  up-rights.  The  shaft  connecting  these  may  be 
operated  by  hand  for  minute  hand  adjustment.  The 
table  may  be  clamped  in  position  so  as  to  use  the 
verical  feed  in  a  face  milling  operation. 

All  the  operations  of  this  machine  with  the  exception 
of  the  change  in  the  rate  of  speed  can  be  controlled 
from  either  side.  Tliis  applies  to  the  change  from  feed 
to  fast  traverse  or  vice  versa,  and  to  the  reversing  of 
the  feed.  The  vertical  and  horizontal  feed  throw-outs 
are  likewise  provided  with  handles  on  either  side. 

The  panels  on  which  the  uprights  are  mounted  are 
of  very  solid  construction,  and  are  provided  with  key 
slots  cut  from  the  solid,  which  permits  clamping  the 
uprights  securely  in  position  with  four  bolts  each. 
With  this  provision  the  adjusting  gibs  can  always  be 
kept  loose  for  a  free  running  fit.  Additional]  spindle 
speed  changes  beyond  those  given  by  the  two  to  one 
variation  in  the  motor  are  provided  for  by  change 
gears  in  the  train  connecting  the  armature  shaft  with 
the  spindle  driving  gears. 

The  spindles  of  this  machine  are  6  inches  in  dia- 
meter, and  are  driven  by  steep  lead  bronze  worm- 
wheels  33  inches  in  diameter  and  hardened  steel  worms  running 
under  continuous  lubrication.  The  spindle  heads  are  counter- 
weighted,  and  may  be  adjusted  from  5  to  26M  inches  above  the 
table.  The  uprights  have  an  in  and  out  hand  adjustment  from 
a  minimum  of  30  inclies  to  a  maximum  of  60  inches  between  the 
ends  of  the  spindles.  The  heavy  work  table  is  42  inches  wide, 
and  15  feet  6  inches  long,  mth  a  capacity  to  mill  14  feet  in  length. 
It  is  entirely  surrounded  by  an    oil  pan   fitted   with  a  lubrication 


system,  arranged  to  drain  into  a  storage  tank  in  the  rear  of  th" 
machine.  The  oil  or  water  is  returned  to  the  cutters  by  a  pump 
located  at  the  back  of  the  loft  hand  wing.  The  table  is  driven  by 
a  steel  rack  and  bronze  spiral  gear, 

CINCINNATI    PLANER  ARRANGED  FOR  USING 
EXTENDED  TOOLS. 

The  accompanying  illustrMtiriiis  show  a  [ilaner  built  by  the  Cin- 
cinnati Planer  Co.,  Cincinnati,  Ohio,  provided  with  specially  de- 
signed tool  supports,  which  allow  a  great  overhang  of  the  tool 
without  loss  of  stiffness  or  cutting  power.  While  the  planer  was 
origin.ally  intended  for  the  particular 
work  of  machining  locomotive  cylinders, 
the  construction  is  one  wliich  can  readi- 
ly bo  adapted  to  any  work  in  which  a 
great  overhang  of  the  tools  is  required. 
Fig.  1  shows  the  supports  as  ar- 
ranged on  the  planer.  Fig.  2  shows 
the  detailed  construction  of  the  added 
parts.-  The  machine  itself,  with  the  ex- 
ception of  the  side  heads,  is  the  regular 
planer  as  arranged  for  parallel  drive 
The  housings  A  have  ways  planed  on 
them  on  the  inside,  each  provided  with 
a  dove-tail  front  surface,  and  a  square 
surface  in  the  back.  In  these  ways  fit 
brackets  B,  which  are  counter-balanced 
with  a  weight  and  chain.  The  use  of 
the  chain  allows  them  to  be  raised  and 
lowered  by  a  crank  applied  to  the 
sprocket  wheel.  The  brackets  are  se- 
°'''^'  cured  to  the  housing  by  tightening  the 

taper  gib  on  the  straight  side.  This  forces  the  bracket  against 
the  dove-tail,  and  draws  it  in  against  the  bearing. 

The  front  end  of  B  has  a  rectangular  section,  wliich  is  machined 
and  scraped  parallel  with  the  front  face  of  the  housing.  On  this 
is  fitted  a  shoe  C,  having  a  dove-tail  on  the  opposite  side,  which 
fits  the  cross-sUde  of  the  special  side  heads  D.     After  the  slide  is 


Fig.  1.    Cincinnati  Planer,  with  Bracket  Supports  for  Extended  Side  Heads. 

run  onto  tliis  shoe,  the  latter  is  adjusted  to  the  bracket  by  the  two 
taper  bearings,  seen  best  in  Fig.  1.  When  this  has  been  done, 
the  shoe  is  a  part  of  the  side  head,  and  the  two  move  up  and  down 
together,  the  shoe  sliding  on  the  bracket.  When  it  is  necessary  to 
reach  out  24  inches  from  the  housing  with  the  tool,  the  latter  is 
supported  by  the  bracket,  which  extends  out  about  18  inches, 
as  rigidly  as  if  it  were  mounted  close  to  the  housing. 

The  bracket  B  is  made  of  such  a  length  as  toclear  the  projections 
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on  all  sizes  and  makes  of  locomotive  cylinders  and  yet  have  enough 
bearing  so  that  shoe  ('  would  never  extend  over  the  bearing  on  the 
bracket.  Fig.  2  shows,  in  dotted  outline,  one  of  the  most  difficult 
of  the  cylinders  the  planer  is  intendetl  to  handle.  Tliis  diagram 
illustrates  very  plainlj'  the  advantage  of  supporting  the  tool,  when 
it  is  necessary  to  reach  out  so  far  to  get  at  the  work  as  is  reijuired 
in  piston  valve  cylinders  of  tliis  design.  When  the  planer  is  to 
be  used  for  other  purposes  than  tliis  special  work,  the  slide  can  be 
run  back  on  the  side  head,  as  usual,  and  the  brackets  raised  up  out 
of  the  way.  The  machine  then  becomes  an  ordinary  72-inch  x  72- 
inch  X  IS-foot  planer,  with  its  full  capacity  available. 


BECHE  PNEUMATIC  POWER  HAMMER. 

The  illustration  shows  a  "pneumatic  power  hammer"  as  it  is 
termed,  which  is  well  known  in  Europe,  and  is  being  made  and 
sold  in  this  country  by  the  Nazel  Engineering  and  Macliine  Works, 
Philadelphia,  Pa.  In  this  macliine  many  of  the  advantages  of  the 
power  and  the  steam  hanmiers  are  combined.  Briefly,  the  con- 
struction comprises  two  cylinders,  one  of  which  contains  a  piston 
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Fig.  2.    Plan  and  Elevation  of  Special  planer  Attachments,  Bbjovring 
Use  on  a  Difficult  Job. 

■worked  by  a  crank  and  cormecting  rod,  while  the  other  carries  the 
■striking  ram  or  plunger.  The  latter  is  reciprocated  by  the  alternate 
■compression  and  vacuum  produced  by  the  power  operated  piston. 
The  construction  of  the  hammer  is  very  simple.  The  frame  is 
made  in  a  single  piece,  bolted  to  the  bed-plate;  the  anvil  block 
is  separate.  The  power  crank  shaft  has  mounted  on  it,  a  heavy 
fly-wheel  and  it  may  be  arranged  to  be  driven  either  by  belt  power 
or  by  electric  motor.  The  ram  or  hammer  head  in  the  other  cylinder 
slides  vertically  on  closely  fitted  guides.  The  whole  mechanism  is 
enclosed,  so  that  no  destructive  forging  dust  or  other  foreign  matter 
can  reach  the  working  parts.  All  the  movable  parts  and  both  the 
cylinders  are  lubricated  automatically.  The  hammer  is  easily 
operated,  and  by  means  of  the  air  regulating  valves  it  is  possible 
■to  hold  the  ram  suspended  at  any  height,  and  to  instantly  change 


from  a  very  h'ght  blow  to  a  heavy  one.  On  closing  the  valve,  the 
ram  remains  immovalilc  in  its  highest  position.  Suitable  con- 
nections are  made  so  that  fresh  air  is  admitted  at  every  stroke, 
thus  preventing  the  haiiinii-r  from  being  overheated.  The  operat- 
ing levers  are  so  arranged  that  the  workmen  can  control  the  macliine 
and  handle  his  work  at  the  same  time. 

The  uses  of  tliis  hammer  are  numerous  as  it  fills  the  require- 
ments for  general  stnithing  and  forge  work.  A  large  variety  of 
work  which  is  done  on  drop  hammers  can  also  be  effected  under 
the  Beche  hammer  with  great  rapidity  and  accuracy.  It  is  espe- 
cially adapted  to  the  welding  and  forging  of  axles,  shafts,  etc. 


A  Pneumatic  Hammer,  operated  by  a  Direct'COnnected,  Poorer- 
driven  Air  Cylinder. 

The  claims  for  this  hammer  are:  Simple  and  rigid  construction; 
easy  adjustment;  a  quiet  but  forcible  squeezing  blow;  lack  of 
jar  or  vibration  to  the  operator;  long  ram  guides;  enclosed  con- 
struction; suitable  speed;  minimum  power;  long  stroke;  belt  or 
motor  drive;  automatic  oiling;  and  separate  bed,  with  a  rigid  anvil 
block.  It  will  be  furnished  in  seven  sizes,  ranging  from  66  to  660 
pounds  for  the  weight  of  the  ram.  Over  a  thousand  of  these  ma- 
cliines  are  in  constant  use  on  the  Continent. 


WHITE-SOUTHER  ENDURANCE  TESTING 
MACHINE. 

Tinius  Olsen  &  Co.,  500  North  Twelfth  Street,  Philadelphia.  Pa. 
have  recently  placed  on  the  market  the  White-Souther  endurance 
testing  macliine,  whose  construction  is  shown  in  the  accompanj-ing 
line  engraving.     This  macliine  is  intended  to  give  djTiamic  tests 
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Machine  which  tests  the  Endurance  of  a  Specimen  by  loading  it  at  its 
Ends  and  Revolving  it. 

of  materials  in  a  way  which  is  at  once  convenient  and  effective. 
The  deflection  of  the  specimen  is  effected  by  a  rotary,  instead  of 
by  a  reciprocating  motion. 

In  the  engraWng,  .4  is  the  driving  pulley  of  the  machine,  mounted 
on  ball  bearings  B.  The  hub  of  this  pulley  is  pro^^ded  with  a  split 
bushing  arrangement  for  firmly  clamping  the  test  specimen  C, 
which  may  be  double  ended,  as  here  shown,  or  single  ended  only. 
The  use  of  a  double  specimen  has  practically  the  effect  of  making 
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a  chock  tost;  if  a  flaw  oxists  in  ono  ond,  tlio  otlior  oiul  may  l)o  sound, 
BO  tliat  a  normal  n-siilt  is  olitaiiuvl.  It  should  bo  iiotiood  that  it 
is  possible  to  machine  a  standard  tensile  specimen  from  the  central 
and  unstrained  portion  of  the  sample  after  the  dynamic  test  is  com- 
pleted. 

The  altornatins  strain  is  produced  by  rapiilly  rotating  the  speci- 
men, which  is  weighted  at  its  outer,  or  free  ends.  The  loads  are  in 
thi-  form  of  direct  weights,  supported  on  ball  bearings  D.  A  revolu- 
tii  n  counter  is  proviiled  at  each  end  to  give  the  number  of  reversals 
of  the  strain  in  the  test.  The  connection  between  the  revolution 
counter  and  the  end  of  the  specimen  is  such  that  no  damage  results 
to  the  instrument  from  a  sudden  rupture  of  the  specimen.  1300 
revolutions  per  minute  is  the  customary  speed  at  which  tlxis  machine 
is  run  in  the  laboratory  of  the  inventors. 


NEWTON  CUTTER  GRINDER  ATTACHMENT  FOR 

ROTARY  PLANER  AND  FACE 

MILLING  HEADS. 

In  the  April,  1906  issue  of  Machixery,  we  illustrated  and  des- 
cribed a  self-contained  grinding  attachment  for  automatically 
sharpening  the  blades  in  a  rotary  planer  head.  This  attachment 
was  designed  by  Mr.  Riddell,  and  was  used  in  the  Schciu'ctady 


Fig-  1. 


idilt-ll  portaMc    Milling  Head  Grinder  as  built  by 
the  Neutou  Machine  Tool  Works. 


shops  of  the  General  Electric  Co.  of  which  he  is  superintendent. 
In  using  it,  the  planer  head  was  revolved  slowly  past  the  wheel, 
which  ground  each  tooth  as  it  passed  by,  and  was  swung  in  and 
out  to  give  the  proper  clearance  to  the  cutting  edge.  This  macliine 
is  now  being  made  in  an  improved  form  by  the  Newton  JIachine 
Tool  Works,  Inc.,  of  Philadelphia,  Pa.,  as  shown  in  the  accompany- 
ing half-tone  and  line  engraving. 

The  wheel  A  has  its  outline  formed  to  give  the  desired  shape  of 
cutting  edge  to  the  inserted  teeth.  It  is  mounted  on  carefully 
protected  ball  bearings  at  either  end  of  the  spindle,  in  a  swinging 


Pig.  2. 
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Details  of  Grinder  Similar  in  Construction  to  that  shown 
in  Fig.  1,  but  differently  Mounted. 


frame  B,  pivoted  at  F.  The  dog  C  extends  over  the  wheel  in  hne 
with  the  teeth,  which  strike  it  successively  as  they  pass  by.  The 
swinging  movement  thus  given  the  dog  is  transmitted  through  the 
rock  shaft  on  which  it  is  mounted  to  slotted  link  E,  which  engages 
an  adjustable  block  in  an  arm  cast  solid  to  swinging  frame  B. 


By  this  means  it  will  be  seen  that  as  the  planer  head  revolves, 
each  successive  tooth  operates  the  rock  shaft  in  such  a  way  as  tO' 
force  the  wheel  in  to  grind  the  clearance  on  each  cutting  edge, 
and  bring  it  out  again  ready  for  the  next  tooth.  The  cU'arance 
is  adjusted  by  shifting  the  position  of  the  lilock  along  the  scjliil  arm 
on  which  it  is  mounted. 

The  slide  carrying  the  spindle  has  an  in-and-out  adjustment  of 
'i  inches,  and  a  cro.ss  adjustment  of  5'^  inches.  The  motor  shown 
is  larger  than  necessary  for  the  work,  being  a  half  horse-power 
direct  current  motor,  running  at  2.5U0  revolutions  per  minute. 
In  using  the  device  for  grinding  the  teeth  on  a  vertical  spindle 
mill,  (as  illu.-^trated  in  the  description  of  the  Newton  four  spindle 
milling  machine,  in  the  department  of  New  Machinerj'  and  Tools 
of  last  month's  issue  of  Machi.nerv)  finger  B  is  adjusted  to  the  op- 
posite quarter.  For  grinding  teeth  that  are  too  close  together  to- 
permit  withdrawing  the  wheel,  a  double  pawl  is  provided,  which 
permits  skipping  every  other  tooth. 

The  makers  of  this  device  have  found  it  possible  to  double  the 
feeds  previously  obtained,  by  grinding  the  blades  in  the  cutter 
head  in  place.  .\  smoother  finish  to  the  cut  is  also  noticeable. 
A  test  on  a  vertical  rotary  planing  machine  recently  made,  after 
grinding  the  teeth  with  this  attachment,  gave  a  cut  14}^  inches 
wide  and  ]4  inch  deep,  at  a  table  feed  of  8'^  inches  per  minute, 
using  a  10  H.  P.  motor. 


AVBY  SENSITIVE  DRILL  PRESS. 

The  sensitive  drill  press  shown  herewith  is  a  new  product  of  the 
Cincinnati   Pulley  Machinery  Co.,   Cincinnati,   Ohio,     .\side  from 
general  good  design  and  workmanship,  some  special  features  have 
been  introduced  in  this  ma- 
chine; among  them  the  driv- 
ing   arrangement    wiU     be 
particularly    noted.      Con- 
venience,   range,    strength 
and    speed    are    stated   as 
factors   sought    for   in   the 
design. 

The  machine  runs  on  ball 
Ijcarings  throughout.  All 
the  cones  and  balls  are 
hardened  and  accurately 
ground,  and  have  four  point 
contacts.  The  spindles  are 
of  crucible  steel,  ground  to 
size,  and  bored  to  fit  the 
No.  2  Morse  taper.  The 
spindle  sleeve  is  graduated, 
and  is  provided  ,  with  a 
stop  collet  having  a  fixed 
clamp  screw,  requiring  no 
WTench  or  screw-driver. 
Tliis,  in  combination  with 
the  graduation,  makes  the 
use  of  a  scale  unnecessary 
in  drilling  to  depth.  The 
rack  pinion  and  shaft  for 
feeding  are  of  one  solid  piece 
— an  improvement  over  the 
usual  separate  construction. 
The  upper  and  lower  col- 
umns and  the  coimter-shaft 
brackets  are  tongued  and 
grooved,  insuring  proper 
aUgnment  and  interchange- 
abiUty,  If  desired  by  the 
purchaser,  the  table  will  be 
fitted  with  a  telescopic  ele- 
vating screw,  operated  by 
bevel    gearing,     the     con- 

StrUCtion  being  the  same  as  ■^"^  ^^^^  Sensitive  DrlU  Press, 

that  used  in  milling  machines.  This  allows  the  maximum  distance 
between  the  spindle  and  the  table,  and  can  be  applied  at  any 
time  subsequent  to  the  purchase  of  the  machine,  though  it  is  not 
furnished  without  extra  cost. 

The  spindle  has  four  changes  of  speed,  which  are  instantaneously 
obtainable.     A  convenient  handle  shifts  the  belt  on  the  two-step 
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cone  pulley  on  the  eountcr-sluift.  Two  nioie  changes  are  obtained 
by  shift iiig  the  quarter  turn  belt  to  one  of  two  positions  on  the 
counter-shaft  and  spindle  puUej's.  To  permit  this  shifting,  the 
two  quarter  turn  idlers  perform  dilTercirt  functions.  The  one  at 
the  left  is  adjusted  longitudinally  by  the  hand-wheel  shown  for 
ti);hteninjj;  the  belt  to  the  proper  tension.  The  idler  at  the  right- 
hand  side  which  leads  tlie  belt  on  to  the  spindle  pulley,  i.s  raiseil  or 
lowereil  to  the  proper  position  for  either  of  the  two  speeds  by  means 
of  the  lever  shown. 

Tlus  machine  has  a  spindle  traverse  of  13 'ij  inches  and  a  rack 
feed  of  5'v^  inches.  The  majcimum  distance  of  the  spindle  to  th(^ 
table  is  35H  inches.  It  is  made  as  a  single  spindle  macliine,  or 
with  two,  three  or  four  spindles  as  required.  The  weight  of  the 
single  spindle  machine  is  4.'{()  pounds,  that  of  the  four  spindle  machine 
is  1,220  pounds.  The  machine  has  a  cap.acity  for  drilling  up  to 
29/32  inch  diameter. 


VAN  DORN  ELECTRIC  DRILL. 

Fig.  1  shows  the  front  view,  anil  Fig.  2,  a  section  of  one  of  the 
new  Une  of  portable  electric  drills  made  by  the  Van  Dorn  Electric 
&  Mfg.  Co.  of  Cleveland,  Ohio. 

The  motors  for  these  drills  are  made  in  both  open  and  closetl 
designs  depending  on  the  conditions  under  which  they  are  to  work. 


Fig.  1.    The  Van  Dorn  Electric  Drill. 

The  example  shown  has  ventilation  holes  in  both  heads,  and  in 
the  sides  of  the  macliine.  A  current  of  air  is  forced  through  these 
holes  by  the  peculiar  tlesign  of  the  armature.  The  air  is  drawn 
in  through  the  heads,  and  forced  out  at  the  sides,  the  current  pass- 
ing completely  through  the  field  opening  at  the  air  gap  between 
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Fler.  2.    Section  through  Drill,  showing  Use  of  Ball  Bearings  and  the 
Provision  for  Cooling  the  Commutator,  Armature  and  t'ield. 

the  pole  pieces  and  the  armature.  The  upper  and  lower  thrust, 
as  shown,  is  taken  on  ball  bearings.  All  the  bearings  that  are 
not  ball  bearings  are  made  of  phosphor  bronze.  The  gearing  and 
all  other  wearing  parts  are  made  of  steel,  case  hardened. 

The  tools  are  controlled  through  a  switch  handle  operated  by  a 
knurled  ring.  A  quarter  turn  of  this  ring  will  stop  the  machine, 
which  is  thus,  at  all  times,  under  the  instant  control  of  the  operator. 


Each  machine  ia  cquippc  I  with  an  armored  cable.  The  armor  of 
this  cable  is  grounded  in  the  machine,  absolutely  preventing  the 
operator  from  getting  a  shock. 

These  electric  drills  are  built  in  five  sizes;  the  smallcHt  is  equipped 
with  a  standard  chuck  having  a  capacity  for  any  drill  from  the 
smallest  up  to  a  quarter  inch  in  diameter.  The  other  m:icluDes 
are  fitted  with  .Morsi'  taper  sockets,  the  largest  sijsc  Ijcing  boretl  for 
No.  -1  taper  and  bcung  capable  of  driving  a  2  inch  drill  in  steel. 
The  design  is  the  result  of  long  experience,  with  a  long  and  severe 
trying  out  in  various  establishments,  all  of  which  was  done  lieforo 
the  tools  were  placed  on  the  market. 


THE  BEMIS  HEXAGONAL  MILLING  MACHINE. 

Wo  show  herewith  an  interesting  automatic  macliine  for  inilUng 
hexagon  flats  on  nuts,  valve  fittings,  stuffing  box  glands,  etc.  It 
is  a  multiple  spindle  machine,  with  the  work  carried  by  an 
indexing  spindle  carrier,  wliich  leaves  one  station  open  to  the  oper- 
ator for  placing  and  removing  the  work.  E.xcept  for  tlus  matter 
of  placing  and  indexing  the  work,  the  machine  is  entirely  automatic. 
It  is  built  by  Edgar  W.  Bemis,  of  Worcester,  Mass. 

The  general  arrangement  of  the  machine  is  shown  in  Fig.  1, 
wliile  Fig.  2  shows  the  details  of  the  mechanism.  The  machine  is 
driven  by  tight  and  loose  pulleys  on  shaft  .1,  wliich  is  connected 
by  bevel  gearing  with  the  vertical  shaft  B,  which  extends  up  through 
the  center  of  the  machine.  This  sliaft,  in  turn,  is  connected  by 
bevel  gearing  in  the  cutter  head  C  with  the  three  cutter  spindles  6', 


Fig.  1. 


A  Machine  lor  Milling  Hexagon  Surlaces  on  Valve 
Bodies,  Nuts,  etc. 


which  are  placed  at  right  angles  with  each  other.  These  spindles 
are  supported  by  outboard  bearings  in  the  overhanging  arm  D, 
which  is  clamped  to  cutter  head  C.  This  latter  is  raised  and  lowered 
to  accommodate  dilTerent  lengths  of  work  by  means  of  a  worm  and 
worm  gear  E,  operating  a  coarse  screw  F,  threaded  in  the  bottom 
of  the  head. 

The  work-table  /  is  supported  on  ball  be.arings  on  the  Ufting 
table  H,  which  is  moved  up  and  down  to  feed  the  cutters  into  the 
work  and  withdraw  them.  The  work  spindles  .1/,  mounted  in  table 
J,  have  keyed  to  them  gears  L,  meshing  with  the  gear  K  fast  to  H. 
\s  the  work-table  is  indexed  to  bring  the  work  spindles  into  suc- 
cessive positions  under  the  three  cutter  spindles,  the  work  is  indexed 
by  gears  K  and  L  to  the  proper  positions  for  cutting  hexagonal 
sides,  bringing  a  new  pair  of  work  faces  to  each  set  of  cutters.  The 
index  ring  0  is  locked  by  a  bolt,  controlled  by  a  handle  within  con- 
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veuiunt  roach  of  tlic  operator.  The  work  spindle  has  an  hiterior 
sli(hn);  spindle  into  which  the  work  plug  is  secured.  This  interior 
spindle  is  threaded  to  a  screw  attachetl  to  hand-wheel  A',  and  is 
niiseil  and  loweivd  by  the  turning  of  the  latter.  The  hand-wheel 
thus  serves  to  chunp  the  work,  and  its  action  brings  it  down  against 
a  solid  shoulder,  holding  it  securely  in  place  during  the  operation. 
Table  //,  and  with  it  the  work  spindle  and  the  work,  is  raised  and 
lowered  by  a  yoke  /'.  the  motion  being  guided  by  pins  Q,  which 
pass  through  lugs  on  the  side  of  the  column.  The  operation  of  the 
yoke  is  controlled  by  the  cam  and  link  movement,  seen  best  in  l'"ig. 
1.  The  cam  is  operated  by  gearing  from  the  drive  shaft  as  shown. 
The  feed  may  be  thrown  out  at  any  time  by  a  positive  jaw  clutch. 


The  vertical  head  carries  a  face  mill.  This  vertical 
enough  in  advance  of  the  horizontal  arbor  so  that  it 
roughing  out  the  cut,  which  is  immediately  finished 


head  is  far 
is  used  for 
l>y  the  cyl- 
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IngersoU  Four-head  MilUng  Machine  in  Operation. 

indrical  cutters  on  the  arbor.     It  will  be  noticed  that  each  spindle 
has  a  longitudinal  adjustment. 


IMPROVED  BURKE  COLD  SAW. 

* 

The  Burke  Machinery  Co.,  1837  35th  St.,  Cleveland,  Ohio,  has 
re-designed  the  cold-sawing  machine,  which  we  described  in  the 
June,  1908  issue  of  JL\chinery.  Among  the  changes  is  the  pro- 
vision of  a  screw-feed,  with  ball-bearing  thrust,  in  place  of  the 
rack  and  pinion  feed  previously  used.  This  has  meant  an  entire 
re-arrangement  of  the  feed  mechanism. 


J/oc/..n.ry..V.  J'. 

Fig.  2.    Vertical  Section,  showing  the  Mechanism. 

The  weight  of  this  machine  is  about  1,500  pounds.  It  is  strong 
and  substantial  in  construction,  and  has  sufficient  driving  power 
for  finishing  nuts  up  to  3  inches  across  the  flat.  An  output  of 
240  5^-inch  nuts  per  hour,  or  their  equivalent  in  other  sizes,  re- 
presents the  working  capacity  of  the  macliine. 


INGERSOLL  SPECIAL  FOUR-HEAD  MILLING 
MACHINE. 

The  four-spindle  milling  macliine  shown  herewith,  illustrates  the 
extent  to  which  it  is  possible  to  specialize  a  machine  of  this  kind 
by  a  slightly  different  arrangement  of  the  spindles,  without  in- 
capacitating it  in  any  way  for  regular  work.  This  machine,  built 
by  the  IngersoU  Milling  Macliine  Co.,  Rockford,  111.,  carries  two 
horizontal  spindle  heads  on  the  right-hand  upright,  and  one  on 
the  left-hand.  There  is  a  fourth  head  mounted  on  the  cross  rail; 
the  cross  rail  also  carries  an  outward  support  for  an  arbor,  which 
may  be  driven  by  the  upper  of  the  two  spindle  heads  on  the  right. 
When  the  macliine  is  so  used,  this  spindle  head  is  fastened  to  the 
cross  rail  and  is  adjusted  up  and  down  with  it,  making  the  machine, 
to  that  extent,  a  slab  miller. 

The  engraving  shows  the  tool  operating  on  the  work  for  which 
it  is  speciallj'  designed.  The  two  lower  horizontal  heads  each  carry 
face  mills.  The  upper  horizontal  head  carries  an  arbor,  which  is 
clutched  to  the  face  of  the  spindle  and  drives  a  gang  of  cutters. 


Improved  Deaigrn  of  Burke  Cold  Saw. 

The  saw  blade  rests  upon  and  is  bolted  directly  to  a  bronze 
worm-wheel.  It  is  driven  from  it  by  three  '2  inch  cap  screws 
and  three  J4  inch  pins  of  hardened  drill  rod.  These  driving  holes 
are  well  out  from  the  center  of  the  blade  and  give  an  unusually 
strong  drive.  Tliis  worm-wheel  with  the  attached  saw  is  mounted 
in  a  carriage  sliding  in  suitable  ways  across  the  bed  of  the  machine. 
.\t  the  front  of  the  carriage  is  bolted  a  hardened  steel  casting, 
which  acts  at  the  same  time  as  a  guide  to  the  saw  and  as  a  stripper 
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for  cnrryiiiK  away  tlie  chips  from  the  teeth.  An  aiitumatic  throw- 
out  i.s  provided  lor  the  feed.  In  the  train  ot  feed  ("ears  in  a.  loose 
gear,  confined  between  two  flanges  lined  with  leather.  .V  spring 
and  adjusting  collar  tighten  these  flanges  to  the  gear,  and  furnish 
the  friction  slip,  which  will  give  under  abnormal  pressure. 

The  machine  shown  is  provided  with  tight  and  loose  pulleys. 
A  three-step  cone  with  a  suital)le  counter-shaft  will  he  furnished 
in  place  of  this,  if  desired.  The  elamps  for  holding  round  and 
irregular  shapeil  stock  are  seen  on  the  floor  at  th<!  base  of  the  machine. 
.\  stop  for  cutting  to  length  is  providi'd,  as  shown.  This  machine 
is  made  in  two  sizes,  for  12  inch,  and  20  inch  saw  blades.  These 
have  respectively  u  capacity  for  round  stt)ck  up  to  3  inches,  and 
5  4  inches  in  diameter.  The  extreme  capacity  for  rectangular  stock 
is  for  each  case,  3x5  inches,  and  5'{>  x  12  inches.  The  capacity 
for  'o  inch  flat  stock  is  9  inches  and  20  inches  wide,  respectively. 
The  net  weights  are  500  and  SOO  pomids.  The  machines  sell  at 
the  remarkably  low  prices  of  SSO  for  the  12-inch  machine,  and 
$160  for  the  20-inch  machine. 


BERTSCH  GANG  PUNCH. 

Bertsch  &  Co.,  of  Cambridge  City,  Ind.,  make  the  multiple  gang 
pimch  shown  herewith.  The  ram  and  die  bed  are  provided  with  a 
nuiltiplicity  of  punches  and  dies,  which  may  be  set  either  by  uni- 
versal or  independent  adjustment  to  the  center  distances  required 
to  suit  the  work  in  hand.     The  machine  illustrated  has  an  auto- 


A  Gan^  Puncb  Tinth  Adjustable  Dies. 

matie'clamping  mechanism  for  holding  narrow  bars  or  strips.  Each 
machine  is  provided  with  a  stripper  properly  designed  for  the 
particular  work  for  which  it  is  to  be  used.  The  machine  may  be 
furnished  with  the  automatic  clutch  used  on  the  makers'  regular 
shears.  Tliis  clutch  is  noiseless,  positive  and  rehable  in  its  action. 
The  castings  and  steel  parts  for  each  machine  are  carefully  calcu- 
lated for  the  stresses  imposed  on  them,  particular  care  being  given 
to  have  the  bearings  and  gears  of  the  right  proportions.  The 
machine  is  furnished  by  the  maker  in  a  variety  of  sizes  for  a  wide 
range  of  work. 


NO.  H  VAN  NORMAN  DUPLEX  MILLING 
MAGHENB. 

In  Figs.  1  and  2  is  shown  a  new  design  of  the  Van  Norman  duplex 
milling  macliine  built  by  the  Waltham  Watch  Tool  Co.,  Springfield, 
Ma.ss.  The  special  feature  of  tliis  macliine,  as  in  all  of  the  Van 
Norman  millers,  is  a  movable  cutter  head  mounted  on  a  ram  which 
can  be  adjusted  in  or  out  over  the  table,  permitting  the  aiivan- 
tageous  use  of  cutters  for  either  vertical,  horizontal  or  angular 
work.  This  particular  machine  meets  the  requirements  for  tool- 
room work,  or  general  purpose  Ught  manufacturing. 

The  sUdes  are  operated  by  means  of  conveniently  placed  hand- 
wheels.  That  at  the  right  of  the  knee  in  Fig.  2  is  used  as  a  quick 
return  for  the  table.  The  table  feed  is  operated  by  a  revolving 
nut,  the  table  screw  being  locked  by  a  pawl  which  is  thrown  out  of 


engagement  when  this  f I  is  o|X'raled  by  hand.     A  table  stop  in 

provided,  ami  means  are  furnished  for  clamping  the  table  solidly 
when  the  longitudinal  feed  is  not  being  used. 

The  cutter  spindle   holds  a   Lirge  split  collet;     large   milU  are 
mounted  on  a  collet  plug.     The  spindle  in  hardened  and  ground 


Pig.  1.    Van  Norman  MlUer,  arranged  w^ith  Spindle  Horizontal. 

and  runs  in  hard  bronze  boxes.  The  taper  bearings  are  set  up 
by  an  adjusting  nut  at  the  rear  of  the  spindle.  The  tlriving  cone 
is  mounted  on  bearings  at  the  side  of  the  column.  The  splined 
driving  shaft  is  connected  to  the  cutter  spindle  by  double  bevel 


Kg.  2.    Cutter  Splndlls  Swiveled  for  Angnlar  MUU°S- 

gearing.  Fig.  1  shows  the  macliine  as  arranged  for  horizontal 
milling,  using  the  over  head  arm.  Fig.  2  shows  the  ram  adjusted 
forward,  with  the  cutter  spindle  fixed  at  an  angle.  This  machine 
weighs  about  1,200  pounds.  A  semi-universal  index  head  with 
draw-in  collet  is  furnished  if  desireil. 
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DALLETT  AIR  COMPRESSORS. 

We  illustrate  in  Fig.  1  a  new  belt  driven  air  coni])ressor  which  is 
one  of  a  lino  built  by  the  Thomas  II.  Dallett  Co.,  23(1  anil  York 
Sts.,  I'liiliiili'lphia,  Pa.  Tliis  line  has  been  designed  to  meet  the 
most  exacliiij;  requirements  for  a  machine  of  this  kind.  The  gen- 
eral ruggedness  of  the  design  is  iilainly  shown  in  tlie  engraving. 
The  following  description  will  give  some  idea  of  the  way  in  which 
the  details  have  been  worked  out. 

The  base  is  of  the  Tangye  type;  the  main  bearings  have  nearly 
three  times  the  area  called  for  by  con.scrvative  calculations,  and  so 
may  be  tiepcnded  on  to  run  without  heating  and  with  a  high  over- 
load as  well,  permitting  the  use  of  a  larger  capacity  cylinder  for  the 
regular  100  pounds  pressure,  if  desired.  A  flanged  end  is  provideil 
for  bolting  the  cylinder  to  the  frame;  the  convenience  of  this  con- 
struction when  tightening  the  nuts  on  the  cylinder  studs,  will  be 
appreciated  by  the  engineer.  The  cylinders  are  of  a  special  hard 
close-grained  iron,  cast  with  walls  thick  enough  to  allow  for  reboring 
when  necessary. 

A  drain  cock  is  provided  at  the  lowest  point  on  the  cylinder 
heads,  for  use  in  cold  weather.  The  clearance  space  is  reduced  to 
a  minimum,  and  this,  with  the  large  water  jacket  cooling  surface 
provided,  results  in  a  high  efficiency.  The  lubricant  is  fed  into 
the  outlet  passage,  from  which  it  is  carried  through  the  cylinder 
in  the  form  of  a  fine  spray.  The  connecting  rod  and  crank  shaft 
are  of  the  marine  type;  both  crank  pin  and  cross  head  pin  boxes 
are  of  high  grade  phosphor  bronze.  The  crank  shaft  is  forged  from 
a  solid  billet  of  mild  open-hearth  steel. 

The  air  inlet  and  discharge  valves  are  shown  in  Figs.  2  and  3 


entirely  eliminates  trouble  from  the  shearing  otT  of  the  spring  holder, 
as  sometimes  occurs  when  held  by  a  jamb  nut  or  taper  pin.  The 
discharge  valve,  shown  in  Fig.  3,  is  of  extremely  simple  design, 
being  self-contained  and  having  but  four  parts;  viz:  the  malleable 
iron  cage,  the  valve  proper,  the  valve  spring,  and  the  cap.  The 
latter  acts  as  a  positive  stop  when  the  valve  haa  reached  its  full 


Fig,  3.    DaUett  Dlacbarfre  Valve. 

opening,  thus  obviating  fluttering.  Both  valves  are  of  large  area 
and  are  practically  noiseless  in  their  operation.  The  time  required 
to  remove  one  from  the  cylinder  is  less  than  a  minute. 

Pressure  regulation  is  provided  for  in  these  belt  driven  machines, 
by  an  unloading  device  which  automatically  opens  the  air  cylinder 
to  atmospheric  pressure  when  the  receiver  pressure  has  reached  a 
certain  pre-determined  amount.  This  device  holds  open  one  or 
more  outlet  valves  at  both  ends  of  the  air  cyUnder, 
taking  the  load  off  the  compressor,  and  allowing  it 
to  run  light  until  the  pressure  drops  in  the  receiver, 
when  the  valves  are  released  and  the  air  compression 
is  resumed. 

The  makers  also  build  a  similar  line  of  steam  driven 
air  compressors  of  the  straight  line  type,  either  sin- 
gle, duplex  or  compound.  In  these  a  combined 
speed  and  pressure  governor  is  used.  The  governor 
unloads  the  air  cylinder  exactly  the  same  as  on  a  belt- 
driven  machine.  At  the  same  time,  it  controls  the 
speed,  allowing  a  single  steam  machine  to  just  turn 
over  when  unloaded,  and  bringing  a  duplex  or  a 
compound  machine  to  a  dead  stop.  By  tliis  means 
a  great  saving  in  steam  is  effected,  as  well  as  a  re- 
duction in  the  wear  and  tear  on  working  parts. 


Fig.  1.    A  Belt-driven  Example  from  a  Hew  Line  of  Dallett  Air  Compreeaors, 

respectively.  The  outlet  valve  is  a  complete  unit  in  itself,  with  no 
guides  or  stops  to  screw  into  the  cylinder.  The  valve  cap  acts  as  a 
lock,  holding  the  cage  tight  after  it  has  been  screwed  down  into  its 
seat.  Corrugated  copper  gaskets  are  used  for  forming  the  joints 
of  the  valve  cage  and  cylinder,  and  under  the  valve  cage  cap.  The 
valve  is  Ught,  and  of  the  proper  area.  The  valve  proper  is  of  high- 
grade  hardened  steel  with  the  seat  and  all  wearing  surfaces  accurately 


IT 


Fig.  2.    The  Self-contained  Inlet  Valve  used  on  OaUett  Air  Compressors. 

ground.  The  tension  of  the  phosphor  bronze  valve  spring  is  care- 
fully determined  to  give  a  light  action,  and  yet  shut  the  valve 
promptl}'  on  closing.  The  spring  holder  is  of  unique  construction, 
consisting  of  a  spUt  taper  ring  set  into  a  recess  in  the  valve  spring, 
and  held  there  by  a  solid  taper  ring  which  sUdes  down  over  it.     This 


"WILLIAMS,  ■WHITE  &  CO.'S  STAY- 
BOLT  BREAKER. 
Mr.  Grover   S.  Lowe,    a   macliinist   in  the    Rock 
Island  shops  at  Silvis,  III.,  has  invented  a  macliine 
for  breaking  boiler  staybolts,  which  works  with  rapidity  and  safety, 
so  that  jobs  wdiich  formerly  required  five  men's  work  for  five  days, 
are  now  done  by  two  men  in  foui'teen  hours.     It  is  not  only  useful 
in  breaking  staybolts  when  removing    fireboxes  from   boilers,   but 
can  be  used  as  well  in  wrecking  steel  buildings  and  bridges. 

This  macliine,  of  which  a  general  view  is  shown  herewith,  may  be 
described  as  follows:  It  consists  primarily  of  two  parallel  cyliiulers 
securely  fastened  together.  A  valve  is  attached  to  the  back  end  of 
each.  The  only  purpose  of  the  valve  in  the  shorter  cyUnder  is  to 
act  as  a  cut-off  or  a  back  pressure  valve.  The  valve  at  the  back  of 
the  longer  cylinder  is  quadruple  acting.  The  lOJ  pound  striker  or 
sledge  is  fitted  in  tliis  cyhnder.  The  front  end  is  a  cutting  liar, 
with  a  boss  welded  around  it  at  its  rear  end.  Two  lines  of  hose 
Carrying  compressed  air  are  attached  to  the  machine.  One  of  them 
supplies  pressure  to  the  short  cyUnder,  in  which  is  fitted  a  piston 
which,  by  means  of  a  chain  and  sheave,  is  made  to  hold  the  machine 
firmly  against  the  cutting  bar,  pressing  tliis  in  turn  against  the  bolt 
to  be  cut.  The  machine  thus  moves  forward  automatically,  taking 
up  the  slack  as  the  bolts  are  broken. 

The  other  hose  is  attached  to  the  quadruple  valve  on  the  iron 
cylinder  for  operating  the  striker.  Moving  the  handle  of  this  valve 
in  one  direction  admits  compressed  air  beliind  the  striker,  sending 
it  forward  with  great  force,  which  is  transmitted  to  the  bolt  to  be 
broken.  Twenty-eight  IS/lO-inch  bolts  have  been  broken  by  this 
means  in  three  minutes.  The  machine  is  suspended  from  a  crane 
or  tripod,  so  as  to  be  easily  handled. 
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Three  times  tlie  work  witli  about  J-j  the  men  is  tlie  estimate  us  to 
the  etiicicncy  of  the  apparatus,  and  in  thj  matter  of  safety  there 
is  no  eomparison.  With  the  old  metliods  the  work  of  breaking 
staybolts  is  more  dreadivi  than  any  other  the  lioiler-maker  is  called 
upon  to  tlo.     One  of  these  machines  is  ke|)t  in  constant  service 


the  rail,  table  and  work  vertically,  and  feeding  it  againut  the  tout. 
Micrometer  dials  are  provided  for  the  various  niovenients,  adaptiii;; 
the  machine  particularly  to  the  cutting  of  racks,  or,  in  conjunction 
with  index  centers,  to  the  planing  of  gear  tcctli.  A  table  of  diioea- 
sions  for  rack  cutting  is  furnished. 


A  Pneumatic  Staybolt  Breaker  In 

in  the  shop  where  it  was  designed,  and  it  has  displaced  five  other 
tools  for  the  same  purpose.  The  builders  are  Williams,  White  & 
Cc'MoUne,  111. 


SMITH  &  MILLS  HIGH-SPEED  BACK-GEARED 
CRANK    SHAPER, 

The  crank  shajier  made  by  Smith  &  Mills,  of  Cincinnati, 
Oliio,  has  been  redesigned  to  keep  pace  with  the  increasing  demands 
of  modern  service.  Entirely  new  and  heavier  patterns  have  been 
used  throughout.  The  resulting  machine  is  shown  in  the  accom- 
panjring  engraving. 

The  column  is  of  generous  proportions,  strongly  braced  and  ribbed 
on  the  inside,  and  with  projections  front  and  back  for  the  ram 


vented  by  a  Machlnlat  In  a  Railroad  Shop. 

There  are  eight  clianges  of  speed  on  each  machine.  The  back 
gears  provide  for  this  with  the  four-step  cone.  On  a  16-inch 
machine  the.se  speeds  range  in  geometrical  progression  between 
6.21  and  157.15  strokes  per  minute.  On  the  2(J-inch  machine 
the  range  is  from  7  to  100. S,  and  on  the  25-inch  machine  from  6.75 
to  80  strokes  per  minute.  The  equipment  of  each  machine  includes 
a  counter-shaft  and  the  necessary  wrenches,  together  with  a  swiveled 
jaw  vise  with  a  graduated  base  and  steel-faced  jaws.  In  ordinary 
work  the  25-inch  machine  has  removed  a  chip  1  inch  deep,  3/16 
inch  thick  and  IS  inches  stroke,  at  the  rate  of  15^  cubic  inches 
of  steel  per  minute. 


Smith  &,  Mills  High-duty  Sbaper. 

guides.  The  base  is  provided  with  pads  for  attaching  a  table 
support  if  required.  An  outside  bracket  supports  the  end  of  the 
driving  shaft.  The  box  table  furnished  with  the  machine  is  ar- 
ranged for  clamping  work  on  either  side,  or  at  the  top;  it  can  be 
removed  if  required,  allowing  work  to  be  bolted  to  the  slotted  apron. 
The  telescopic  elevating  screw  for  the  cross-rail  is  fitted  with  ball 
bearings.  It  is  unnecessary  to  make  an  opening  in  the  floor  for  this 
screw. 

.\mong  the  new  features  of  the  machine,  should  be  mentioned 
the  fact  that  the  changes  of  stroke,  feed,  speed  and  position  of  the 
ram  are  all  made  from  the  working  side.  The  change  in  the  length 
of  stroke  is  made  without  stopping  the  machine.  A  locking  device 
is  provided  which  clamps  the  crank-pin  rigidly,  so  that  there  is  no 
possibility  of  a  variation  in  the  length  of  the  stroke  wliile  the 
macliine  is  in  operation.  The  crank  lever  is  adjustable  to  the  wear 
of  the  sliding  block,  and  is  connected  to  the  ram  by  a  link.  The 
automatic  cross-feed  of  the  table  can  be  instantly  changed  while 
the  machine  is  in  operation.  A  new  device  on  this  machine  is  the 
automatic  \ertical  feed  for  the  cross-rail,  wliich  provides  for  raising 


MILLER    &    CROWNINGSHIELD    MULTIPLE 
SPINDLE    INDEX    CENTERS. 

The  multiple  spindle  index  centers  shown  herewith  are  made  by 
the  Miller  &  Crowningsliield  Co.,  of  Greenfield,  Mass.  The  device 
is  intended  to  be  used  in  such  work  as  fluting  taps.  The  construc- 
tion employed  permits  blanks  of  different  lengths  to  be  simultan- 
eously and  uniformly  clamped  in  the  four  spindles  by  a  single 
movement  of  the  clamping  wheel.  An  improved  indexing  device 
Is  also  pro\'ided. 

The  tail-stock  is  practically  a  solid  piece,  as  shown.  The  work 
is  clamped  by  the  end  movement  of  the  head-stock  spindles.  This 
end  movement  is  effected  by  the  screw  and  pilot  wheel  shown, 
which  acts  through  a  system  of  equalizing  levers.  The  levers  dis- 
tribute the  pressure  over  the  four  spindles,  whether  or  not  the  four 
pieces  of  work  are  of  equal  length,  within  reasonable  limits.     It  is 


Multiple  Centers  for  Fluting  Taps.  etc.  provided  with  a  Balanced 
Clamping  Arrangement 

possible  with  this  arrangement  to  hold  one  or  any  number  of  pieces, 
up  to  four  at  a  time,  with  equal  firmness.  The  spindles  are  indexed 
by  spur  gsars  mounted  on  them,  meshing  with  spiral  gears  on  the 
index  crank  shaft,  which  passes  through  the  head  at  a  slight  angle. 
This  shaft  is  mounted  in  an  eccentric  bushing,  which  provides 
for  adjustment  in  the  case  of  wear.  The  ratio  of  the  gearing  is 
such  that  one  complete  turn  of  the  inde.x  crank  turns  all  the  spindles 
in  the  same  direction,  into  position  for  a  new  cut. 


WILLBY  PORTABLE  ELECTRIC  GRINDER. 

This  grinder,  made  by  the  WiUey  Machine  Co.,  Jeffersonville, 
Ind.,  is  adapted  to  general  grinding  in  the  lathe.  It  can  be  used 
for  plain  cyUndrical  grinding  in  any  lathe,  or  for  taper  grinding 
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in  those  provideJ  with  taper  attaclimeiit  or  compound  rest.  Tlio 
(lovice  is  held  by  its  shank  in  tlie  tool  post,  the  same  as  a  lathe 
tool,  and  is  openilod  l>y  a  Iniiip  cord  and  socket  connection  with 
a  sho|>-liphting  circuit.  It  is  particularly  useful  for  center  grindinR. 
On  lathes  having  plain  rests  only,  the  ccntci-s  may  be  ground  l>y 


the  other,  or  from  one  machine  to  another.    These  holders  will 
be  furnished  with  lonjipr  arms  than  shown  at  a  slight  additional 


Electric  Lathe  Orlndioff  Attachment. 

taking  a  succession  of  cuts  the  width  of  the  wheel,  finisliing  the 
centers  to  gage.  The  brushes  and  all  the  connections  are  enclosed 
and  the  bearings  are  adjustable  for  wear.  The  wheel  is  jirovidcd 
with  a  strong  guard. 


"OMNI-PRESENT"  LIGHT-HOLDER. 

The  Permsylvania  Specialty  JIfg.  Co.,  Cochranton,  Pa.,  is  making 
the  "Omni-Present"  light-holder,  which  is  shown  in  detail  in  Fig.  1, 
and  applied  to  a  lathe  in  Fig.  2.  This  light-holder  permits  a  lamp 
to  be  placed  in  any  conceivable  position,  to  which  it  may  be  instant- 
ly adjusted.  It  is  especially  useful  in  such  work  as  internal  thread- 
ing and  measuring.  It  may  be  used  for  the  desk,  drafting-room, 
table,  machine,  vise,  etc. 

This  holder  consists  of  a  standard  to  which  is  attached  a  double 
flexible  arm,  connected  by  universal  joints.     An  insulated  swivel 


Fig.  1- 


•  Omni-Preaent "  Ltgbt-Holder  made  by  the  Pennsylvania 
Specialty  Mfg.  Co. 


joint  is  provided  for  holding  the  lamp  to  the  outer  end  of  the  arm. 
Two  forms  of  base  are  provided.  One  of  them  seen  just  under 
the  standard  in  Fig.  1  may  be  screwed  to  a  table  or  machine.  The 
other  form,  shown  at  the  left,  is  used  for  mounting  the  holder  in 
the  T-slots  of  the  milUng  machine,  lathe,  or  other  tool.  The  base 
of  the  holder  may  easily  be  changed  from  one  end  of  the  table  to 


Flgr.  2.    Application  of  the  Light-Bolder. 

cost.     The  finish  of  the  parts  is  in  oxidized  copper,  the  base  is 
japanned,  giving  the  appliance  an  attractive  appearance. 


STANDARD  TOOL  CO.'S  "ECONOMY- 
SOCKETS  AND  SLEEVES. 


DRILL 


The  Standard  Tool  Co.,  of  Cleveland,  Ohio,  has  recently  placed 
on  the  market  a  shortened  design  of  the  regular  taper  socket  and 
sleeve.  This  design  is  used  for  extending  the  Ufe  of  twist  drills 
which  have  failed,  from  the  twisting  or  breaking  of  their  driving 


a 


Short  Sockets  and  Sleeves,  for  using  up  Drills  with  Broken  Shanks. 

tangs.  Such  a  drill  is  shown  at  B  in  the  engraving.  This  drill 
has  had  a  new  tang  formed  on  it,  it  will  be  noticed,  by  milling 
flats  further  up  on  the  taper.  By  the  use  of  the  gage  shown  at  A, 
lines  may  be  scribed,  to  which  the  flats  are  formed  on  the  broken 
shanks;  tliis  may  be  done  by  grinding,  filing  or  milling,  as  most 
convenient.  When  the  broken  tang  is  thus  treated,  it  may  be  used 
in  the  socket  as  at  C,  or  the  sleeve  as  at  D.  The  new  tang  is  heavier 
and  stronger  than  the  old  one,  and  insures  an  accurate  and  powerful 
drive.  The  shanks  of  the  ''Economy"  sockets  and  sleeves  are 
matle  of  regular  dimensions,  and  will  fit  the  regulation  Morse  taper 
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hole  in  the  ilrill  press  spindle.  'I'lu-  ii.sc  of  tlii.s  appliance  should 
save  many  otherwise  useful  drills  from  being  consigned  to  the  scrap 
pile. 


WALKER  TOOL-ROOM  GRINDER. 

The  tool-room  (;riiider  m.-ide  by  the  Walker  Grinder  Co.,  Worcester, 
Mass.,  is  now  made  in  a  new  design,  which  is  liercwith  illustrated 
and  described.  This  now  design  includes,  among  other  improve- 
ments, a  new  table  feed  mechanism,  and  an  im|)roved  eonsi  ruction 
of  the  spindle  head,  wliieh  allows  a  greater  range  of  adjustment 
to  the  spindle  without  interfering  with  the  free  running  of  the 
belts. 

The  characteristic  feature  of  the  Walker  grinder  is  the  provision 
made  for  swiveling  the  cutter  spindle  in  two  planes,  about  a  vertical 
and  a  horizontal  a.\is.  This  provision  allows  the  utmost  fie.\ibility 
in  setting  up  work  of  a  difficult  character,  and  renders  unnecessary 


Fig.  1.    The  Walker  No.  2  1-2  Tool-room  Grinder. 

the  use  of  complicated  and  insecure  holding  devices  for  such  work 
as  grinding  face  mills,  spiral  reamers,  etc.  The  arrangement  of 
this  well-known  tlrive  is  shown  diagrammatically  in  Fig.  2.  The 
belt  on  the  counter-shaft  pulley  A,  passes  down  to  an  idler  B  at 
the  head  of  the  spindle  column.     From  here  it  passes  over  the 


material  change  in  belt  li^ngth.     The  two  movciiientji  may  Ije  made 
simultaneously,  or  together,   with  perfect  freedom. 

The  improvement  at  this  point  in  the  new  design  consists  in 
mounting  idler  B  (which  is  flanged,  and  of  about  the  width  of  thu 
belt)  on  pivot  G,  so  that  it  swings  in  a  vertical  axis  zz  as  shown: 


Uaehineiy.X.r. 

Fig.  2.    The  Improved  Belt  Drive  of  the  'Walker  Grinder. 

and  in  lengthening  idler  D  to  permit  the  belt  to  travel  from  one 
side  to  the  other  as  required.  This  permits  extreme  adjustment 
\vithout  harmful  straining  of  the  belts,  or  rubbing  against  flanges 
of  the  pulleys. 

The  new  cross  and  longitudinal  feed  mechanism  is  shown  in  the 
line  engraving.  Fig.  3.  It  is  driven  from  the  main  counter-shaft 
through  a  jack-shaft  mounted  at  the  side  of  the  machine,  wliich 
carries  a  two-step  cone  pulley  connected  with  that  shown  at  H. 
This,  through  the  bevel  gear  and  the  clutch  reversing  mechanism 
J,  drives  the  drum  K.  Tliis  drum,  in  turn,  through  the  gearing 
indicated,  operates  the  rack  pinion  shaft  i,  by  means  of  which 
the  table  is  reciprocated.     A  disengaging  clutch  is  pro\ided  for 


Pig.  3.    The  Table  Drive  and  Cross  Peed. 


spindle  pulley  C,  back  to  a  second  idler  D  in  the  column,  and  down 
through  to  the  lower  idler  E  in  the  base  of  the  machine.  The 
adjustment  for  height  is  effected  by  raising  or  lowering  the  spindle 
column  F.  The  adjustment  of  the  spindle  is  about  axis  xx  in  one 
plane  and  yy  in  the  other.  The  adjustment  about  axis  xx  carries 
idler  E  with  it,  twisting  the  belt  without  materially  altering  its 
length.     Similarly,  the  swiveling  about  axis  yy  is  permitted  without 


throwing  out  the  feed  independent  of  the  reversing  mechanism 
by  the  longitudinal  movement  of  pin  M.  The  reversing  is  controlled 
by  dogs  .V  antl  .V,  adjustable  in  the  T-slot  at  the  front  of  the  table. 
These  shift  slide  0  to  the  right  and  left  alternately.  Projection 
P  and  P'  on  slide  O  alternately  compress  springs  Q  and  Q',  which 
press  against  boss  R,  attached  to  the  reversing  clutch  rod.  As  dog 
A'  pushes  slide  O  to  the  left,  for  instance,  spring  Q  is  compressed: 
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Imt  R  is  prrvi'iUetl  from  opt-nuinj;  tin-  clutch  rod  muler  the  pressure 
of  tlie  spring,  l>y  hitch  .S.  This  latch  is  finally  released  by  a  cam 
T  on  slide  O,  which  allows  the  spriiis  to  suddenly  reverse  the  clutch. 
For  rcvei-sing  at  the  right  of  the  stroke,  dog  N'  moves  sli<le  0  to 
the  right,  causing  projection  P'  to  compress  spring  (/.  When  it 
has  been  compressed  sufficiently,  T  raises  latch  S'  allowing  the 
clutch  rod  to  be  thrown  over  in  the  other  direction,  again  revereing 
the  mechanism.  This  arrangement,  which  is  similar  to  others 
used  for  the  same  purpose,  avoids  the  possibility  of  stopping  on 
the  center. 

The  automatic  cross  feed  is  operated  by  slide  U,  which  is  con- 
nected so  as  to  reciprocate  with  slide  0  under  the  influence  of  dogs 
.V  and  .v.  U  has  rack  teeth  cut  on  its  upper  surface,  engaging 
with  the  compound  idler  gear  V.  This,  in  turn,  imparts  at  each 
reversal  a  half  revolution  to  slotted  crank  disk  W.  The  crank-pin 
atljustably  mounted  on  this  disk  operates  connecting  rod  .Y,  which 
thus  gives  a  back  anil  forth  angidar  movement  to  a  bell  crank  which, 
in  t\irn,  by  means  of  pawl  Z,  gives  a  ratchet  feed  to  the  cross- 
feed  screw  at  each  reversal  of  the  stroke.  The  amount  of  the  feed 
is  regulated  by  the  position  of  the  crank-pin  in  the  slot  on  the  face 
of  crank  W.  For  reversing  the  feed,  a  similar  ratchet  to  the  one 
sho\\'n  is  mounted  behind  the  bell-crank;  it,  however,  has  teeth 
pointed  in  the  opposite  direction.  When  one  pawl  is  thrown  in, 
the  other  is  out,  and  vice  versa. 

In  this  new  design,  the  best  features  of  the  previous  machines 
have  been  retained.  The  overhead  works  is  of  the  multiple  speed 
t\-pe,  with  no  step-down  of  the  revolutions  per  minute,  and  pro- 
viding for  a  wide  range  of  adjustments  between  the  maximum 
and  minimum.  The  machine  is  furnished,  as  shown,  completely 
equipped  for  cutter  grinding,  or  for  cylindrical  and  surface  grinding, 
thus  making  it  especially  useful  for  tool-room  work. 


jiulleys,  it  is  collected  in  an  annular  groove,  and  returned  by  centri- 
fugal force  through  the  ducts  shown  b.ick  to  the  central  reservoir 
again. 

This  oiling  arrangement  may  also  be  furnished  in  the  form  of  a 
self-oiling  bushing,  to  be  ai)plied  to  loose  imlleys  already  in  use. 


DIRECT  BELTED  GRINDER  "WITH  SELF-OILING 
LOOSE  PULLEY. 

The  Artisans  Guild,  Benton  Harbor,  Mieh.,  is  building  the  direct 
drive  grinder  shown  herewith.  The  spindle  of  this  grinder  is  pro- 
vided with  tight  and  loose  pulleys,  so  as  to  make  a  countershaft  un- 
necessary. As  may  be  seen,  the  column  is  of  rigid  construction 
with  long  bearings  and  a  heavy  spindle,  adapting  the  machine  to 
the  severe  service  that  is.  likely  to  be  required  of  it. 

The  principal  novelty  in  the  construction  of  tliis  machine  is  the 
loose  pulley.  This  pulley  is  self-oiling,  and  has  a  reservoir  for 
lubrication,  which  requires  refilling  not  oftener  than  five  or  six 


Fig    1      Grinding  Stand  made  by  the  Artisans  Guild. 

times  a  year.  Its  construction  will  be  understood  from  Fig.  2, 
which  shows  a  sectional  view  through  the  hub  and  oil  reservoir. 
This  journal,  it  will  be  seen,  is  ring-oiled,  but  on  a  different  principle 
from  the  usual  form,  since  the  bushing  is  the  revolving  part,  while  the 
shaft  remains  stationary.  The  ring  is  of  such  diameter  as  to  ride 
on  the  bottom  of  the  revohnng  oil  chamber,  and  almost  touch  the 
top  of  the  stationary  shaft.  .\s  the  pulley  revolves,  it  thus  rotates 
the  ring,  which  carries  the  oil  up  to  the  top  of  the  shaft,  from  which 
it  finds  its  way  into  the  bearings  on  either  side,  .\fter  working 
its  way  through  the  bearings  to  the  outer  ends  of  the  hubs  of  the 


yfAiHIUKYJ,); 


Fig.  3.    Ring-oiilng  Loose  PuUey  used  on  the 
Spindle  of  the  Grinder. 

In  either  form,  one  of  its  chief  merits  is  its  inexpensiveness  as  com- 
pared with  other  devices  designed  for  the  same  purpose.  The 
|)arts  are  few  and  easily  made,  and  the  device  is  automatic  in  its 
action,  only  requiring  filUng  the  oil-well  at  intervals  of  two  months 
or  thereabouts. 


CUTLER-HAMMER  HAND  LIFTING  MAGNET. 

A  novel  electrical  appliance  has  just  been  placed  on  the  market 
by  the  Cutler-Hammer  Clutch  Co.,  of  Milwaukee,  Wis.,  whose  large 
lifting  magnets  are  widely  used  in  the  iron  and  steel  industries 
for  handling  pig  iron,  scrap,  etc.  The  new  device  is  a  hand  magnet 
weighing  only  about  7  pounds,  but  capable  of  lifting  castings  of 
from  ten  to  fifteen  times  its  own  weight.  The  magnet  is  designed 
for  operation  on  110  volt,  direct  current  circuits,  and  is  furnished 
with  a  drop  cord  and  attachment  plug,  so  that  it  may  be  readily 


Fig.  1.    A  Hand  Lifting  Magnet.  Fig.  2.    Handling  Long  NaUa. 

connected  to  any  ordinary  lamp  socket.  The  push-button,  mounted 
on  top  of  the  magnet  and  operated  by  the  thumb,  closes  the  cir- 
cuit to  the  coils  and  makes  the  magnet  operative.  On  releasing 
the  button  the  poles  become  demagnetized  and  the  load  is  released. 

The  first  of  these  little  magnets  was  built  for  use  in  the  manu- 
facturer's own  shop,  where  it  proved  so  useful  and  attracted  so 
much  attention  from  visitors  that  it  was  decided  to  manufacture 
it  in  quantities  for  the  market.  It  seems  to  bo  capable  of  many 
useful  ainjlications.  In  machine  shops  it  is  used  for  clearing  chips 
and  liorings  out  of  the  machinery,  or  removing  them  fi-om  parts 
of  the  work  not  easily  acce,ssible — as  for  instance  from  the  bottom 
of  a  deep  cylindrical  casting.  Dropped  tools,  bolts,  boring  bars, 
etc.,  are  easily  recovered  with  the  aid  of  the  magnet  from  places 
from  which  it  would  be  difficult  to  fish  them  by  ordinary  means. 

In  shops  where  large  quantities  of  Ijrass  and  iron  filings  accum- 
ulate, which   it   is   desirable   to   separate    liefore   selling   as  waste 
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material,  the  magnet  is  especially  useful,  since  brass  is  not  altractetl 
by  the  magnet,  like  iron,  thus  enabling  the  two  metals  to  be  separated 
by   merely   passing   the   magnet   through    the   mixed   metals.     In 
the  same  manner  tacks  or  nails  can  bo  separated  in- 
stantly  from   brass  screws   with    wlu'ch    they   nuiy 
liave  l)ecome  accidentally  mixed.      lu  foundries  this 
magnet  may  be  used   to  pick    up  hot  or  awkwardly 
shaped    castings;    smooth   plates,    which   are   some- 
times difficult  to  secure  a  hold  on  when  laying  on  a 
flat  sui/ace;    or  for  cleansing   the  molding  sand  of 
minute  particles  of  metal. 

Suspended  with  its  two  poles  immersed  in  the 
liquid,  the  magnet  will  attract  to  itself  any  particles 
of  iron  or  steel  wluch  it  may  be  desired  to  remove 
from  the  tubs  in  which  jjaints,  glaze.s,  chemicals, 
«tc.,  are  mixed.  One  purchaser,  who  u.ses  several 
automobile  trucks  in  his  business,  has  |)ut  tliis  mag- 
net to  a  novel  use.  He  is  paving  an  alley  in  the 
rear  of  his  store  with  ashes,  and  finding  that  many 
nails  from  packing  boxes,  burned  under  the  boilers, 
were  mixed  with  the  ashes,  he  is  now  guarding 
against  punctured  tires  by  employing  a  magnet 
to  remove  the  nails  from  the  ashes  liefore  strew- 
ing them  in  the  alley.  In  the  shipi)ing  depart- 
ments of  large  establishments  many  hundreds  of 
nails  are  recovered  daily  by  hand  from  the  sweep- 
ing. For  work  of  this  sort,  or  for  handling  nails, 
nuts,  screws,  etc.,  in  hanlware  stores,  this  httle 
magnet  should  prove  useful. 


The  disk  is  of  solid  steel,  and  runs  on  Timkeu  roller  liearinijn, 
which  are  carefully  protected  from  grit,  and  can  be  renewed  at  a 
slight  expense.     The  driving  pulley  is  .30  inches  in  diameter  for  a 
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Fig.  2.    Construction  of  tbe  Grinder. 


HIGH-DUTY   SIX-FOOT    SURFACING   GRINDER. 

In  the  manufacture  of  its  regular  product,  the  O.  K.  Tool  Holder 
Co.,  of  Shelton,  Conn.,  has  to  do  a  quantity  of  surfacing  on  metal 
parts  of  various  kinds,  much  of  the  work  being  hardened  steel. 
Various  methods  of  doing  this  surfacing  were  tried,  among  others, 
finishing  the  parts  on  the  commercial  disk  grinder.  This  was 
not  altogether  satisfactory  in  this  particular  instance,  as  the  emery 


6-inch  belt;  it  should  drive  the  wheel  at  about  250  revolutions 
per  minute.  The  spindle  is  mounted  on  rigid  frames  and  base. 
Four  swinging  work  tables,  .similar  to  those  used  on  the  regular 
disk  grinder  are  provided,  so  that  four  men  can  work  simultan- 
eously, as  in  Figs.  1  and  3.  These  work  tables  are  pivoted  at  the 
base  of  the  machine. 

On  each  face  of  the  rim  of  the  disk  is  machined  a  wide,  shallow 
groove,  in  which  segments  of  abrasive  material  are  set.     There  are 


Fig.  1.    A  Face  Grinding  "Wtieel  of  Unusual  Size. 

disks  were  quickly  rubbed  smooth,  and  much  time  and  expense 
was  involved  in  keeping  the  wheels  supplied  with  new  surfaces. 
The  final  solution  of  the  problem  of  doing  this  work  is  shown  in 
concrete  form  in  Figs.  1  to  3,  which  illustrate  a  large  steel  wheel 
with  narrow  segmental  faces  of  abrasive.  Tliis  wheel  has  proved 
so  efficient  from  the  standpoints  of  output  and  cost  of  upkeep, 
that  its  maker  has  decided  to  place  it  on  the  market. 


Four  Men  at  "Work— the  Usual  Complement  of  Operators. 


nine  segments  on  each  face,  each  S  inches  wide  and  4  inches  thick. 
Before  mounting  in  place,  the  backs  of  the  segments  are  carefully 
surfaced,  so  that  there  is  no  danger  of  cracking  them  when  they 
are  being  clamped  into  place.  They  are  held  by  a  series  of  small 
wedges,  which  grip  the  beveled  edges  of  the  abrasive,  and  draw  it 
down  firmly  into  place.  To  prevent  the  crumbling  of  the  brittle 
material  when  clamping,  thin  strips  of  sheet  lead  are  laid  between 
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the  wtnlprs  iiiul  the  scRments.  To  obviate  the  remote  possibility 
of  the  work's  eiitoliiiig  in  the  joints  between  the  seKnients,  these 
joints  nre  not  made  nuiial,  but  at  a  considerable  anjile,  as  sliown. 
The  nu'tlH)il  of  fastening;  will  be  seen  to  be  absolutely  safe,  as 
the  only  possibility  of  failure  is  by  sheariuR,  ami  that  is  liighly 
improbable  at  any  speed  which  is  safe  for  the  solid  steel  disk. 

Wlien  the  blocks  become  worn,  from  4  inches  thick  down  to  I'-j 
inch,  they  are  packed  out  by  placing  wooden  strips  behind  them, 
after  which  they  may  be  used  down  to  14  inch  tliick,  thus  wasting 
but   12 1^.  per  cent  of  the  material. 

The  builders  make  the  interesting  statement  that  they  are  able 
to  grind  on  this  machine  three  times  as  fast  as  on  a  wheel  of  the 
same  grain  and  grade,  running  at  the  same  peripheral  velocity, 
but  of  one  third  the  diameter.  Two  reasons  arc  advanced  for 
this  increase  of  output.  For  one  thing,  the  velocity  of  the  abrasive 
is  practically  constant  throughout  the  whole  width  of  the  S-inch 
face,  while  on  the  face  of  the  smaller  wheel,  the  speed  of  the  effective 
face  varies  from  the  maximum  down  to  one  half  or  one  third  of 
that  amount,  as  the  center  is  approached.     This  limits  the  efficiency. 

.Vnother  point  in  favor  of  this  li-foot  wheel  is  its  enormous  power 
Btoriige  capacity.  Momentary  pressure,  which  would  slow  up  a 
smaller  wheel,  has  not  noticeable  ellect  on  the  speed  of  this  one. 
All  four  operators  may  force  their  work  on  the  wheel  sinuiltaneously, 
but  the  stored-up  energj-  carries  the  wheel  arounil  with  no  perceptible 
decrease  in  velocity;  in  other  words  the  percentage  of  speed  varia- 
tion is  very  low. 


necting  the  main  spindle  with  the  tool-rest  to  give  the  desired  pitch 
of  thread.  This  attachment  is  applied  to  the  upper  screw  of  the 
compound  rest,  which  is  set  jiarallel  with  the  axis  of  the  lallu'  for 
this  purpose.  When  the  re(|uircd  length  of  thread  has  been  milled, 
an  adjustable  stop  on  tlie  rest  strikes  a  trip  which  allows  the  worm 
to  drop  out  of  mesh  withthe  worm-gear  on  the  spindle,  thus  stop- 
ping the  machine. 


THREAD  MILLING  ATTACHMENT  FOR 
"CATARACT" BENCH  LATHE. 

In  Figs.  1  and  2  a  thread  or  worm  milling  attachment  is  shown 
applied  to  the  "Cataract"  precision  bench  lathe,  manufactured 
by  Hardinge  Bros.,  1034-1040  Lincoln  Ave.,  Chicago,  111.  The 
special  mechanism  comprises  a  worm  drive  for  the  main  spindle 


Fig.  1.    Threeul  HlUingr  Attachment  used  oa  Precision  Lathe  built 
by  HarxSinge  Bros. 

and  a  milling  cutter  spindle  and  bracket  mounted  on  the  tool- 
slide.  The  regular  threading  attachment  is  employed.  Fig.  1 
shows  the  front  ade  of  the  machine  thus  equipped,  and  Fig.  2  the 
rear. 

To  the  T-slot  in  the  back  of  the  bed  is  bolted  a  support  for  a 
supplementary  driving-shaft  with  a  cone  mounted  on  it,  identical 
with  the  regular  spindle  cone  on  the  machine.  This  is  driven  from 
the  same  counter-shaft  pulley  used  for  driving  the  main  spindle. 
The  driving  shaft  is  connected  by  lievel  gears  with  a  worm,  which 


FlB    1. 


The  Stromberg  Chronograph  or  Electrically. controUeA 
Time  Stamp. 


Tliis  attachment  has  been  found  of  great  service  in  manufacturing 
work  on  such  parts  as  are  required  for  electric  meters,  anemometers, 
small  taps,  etc.  The  cutter  spindle  may  be  used  interchangeably 
with  brackets  of  various  angles  for  threads  of  various  pitches  and 
diameters. 


STROMBERG  ELECTRIC  CHRONOGRAPH. 

The  use  of  time  stamps  in  shop  accounting  and  other  systems, 
is  not  a  new  idea.  So  far  as  we  know,  however,  the  Stromberg 
Electric  Mfg.  Co.,  23  South  Jefferson  St.,  Chicago,  III.,  is  the  first 
one  to  apply  the  time  stamp  to  such  work  without  using  a  clock 
in  the  instrument  itself.     In  this   new  electric  "chronograph,"  a.-* 


Pig.  2.    Spindle  Drive  for  Thread  Milling  Attachment. 

in  turn  drives  a  worm-wheel  mounted  in  place  of  the  face-plate 
on  the  nose  of  the  spindle.  Tliis  wheel  is  connected  with  the 
spindle  by  an  arrangement  which  makes  it  possible  to  drive  it  in 
either  direction  without  unscrewing  from  the  nose.  On  the  tool- 
slide  is  mounted  a  bracket  carrj-ing  a  cutter  spindle.  This  spindle 
is  held  by  the  block  at  the  required  threading  angle  for  the  particular 
job  in  hand,  and  is  driven  from  a  separate  pulley  on  the  front  shaft. 
The  regular  threading  attachment,  as  mentioned,  is  used  for  con- 


Fig.  2.    Interior  Mechanism  of  the  Chronograph. 

its  makers  call  it,  the  tiles  which  stamp  the  time  are  controlled  from 
a  master  clock  wliich  may  be  located  anj^vhere  in  the  establishment, 
and  may  be  used  to  control  .sjTichronously  any  number  of  stamps. 
This  insures  uniformity  of  records  throughout  the  establishment; 
reliability  of  operation  is  assured,  since  there  is  only  one  clock 
to  look  out  for,  and  that  may  be  of  the  highest  grade;  there  also 
results  a  simpUcity  in  construction  of  the  stamps  themselves.  It 
is  not  necessary  to  buy  a  special  clock  as  the  proper  connections 
maj'  be  applied  to  any  existing  time-piece. 

This  chronograph  is  furnished  as  a  plain  time  stamp  for  general 
use,  or  with  such  gaging  and  locating  devices  or  special  stamping 
tlies  as  may  be  required  for  special  uses.  For  time  card  stamping, 
for  instance,  gages  are  provided  for  locating  the  records  in  proper 
columns  and  on  the  proper  lines  for  weekly  or  monthly  records  of 
employes'  time.  The  only  change  in  the  device  necessary  is  that 
of  setting  the  gage  from  day  to  day. 

Tliis  instrument  prints  right  side  up.  It  is  provideil  m'th  an 
automatic  reversing  ribbon  feed  which  will  give  150,000  impressions 
without  a  change  of  ribbon.  The  printing  wheels  and  the  hands 
at  the  side  of  the  dial  are  moved  by  a  simple  magnetic  action 
controlled  by  an  automatic  make  and  break   device   attached   to 
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the  clock.  This  stamp  can  stand  hard  usage  without  aiTectiug  its 
accuracy,  which  would  not  be  possible  if  a  delicate  clock  movement 
were  contained  within  it.  The  chronograph  mechani.sm  contains 
no  pawls,  springs  or  dogs.  It  has  a  positive  action  and  locked 
printing  wheels,  wliich  can  not  be  moved  except  by  the  interior 
magnetic  mechanism,  making  it  impossible  for  employes  to  tamper 
with  it.     The  instrument  requires  only  a  monthly  setting. 


NORTHERN  FLOOR-CONTROLLED  ELECTRIC 
TRAVELING  CRANE. 

We  illustrate  herewith  a  small  floor-controlled  electric  traveling 
crane  built  by  the  Northern  Engineering  Works,  Detroit,  Mich. 
This  crane,  wliich  can  be  furnished  in  either  the  1-,  2-,  or  3-motor 


TEMPERED.    POLISHED   AND   BLUED 
STRIP  STEEL. 

The  illustration  shows  a  r<jll  uf  iiit«re8ting  product,  for  wliich 
Kdgar  T.  Ward  &  Sons,  23-25  Purchase  St.,  Boston,  Mass.,  are  the 
.\inerican  sigents.  It  is  a  roll  of  2-iiich  by  0  002-inch  tempered, 
polished  and  blued  strip  steel,  true  to  gage,  and  suitable  for  making 
line  springs  and  other  parts  of  niiicliinery  for  which  a  tempered 
.slock  is  required.  Many  other  uses  for  tliin  metal  of  this  order 
will  be  found  in  the  manufacture  of  small  machinery.  The  company 
carries  in  stock  180  sizes  ranging  in  thickness  from  0.0015  inch  to 
I/IC  inch,  and  in  widths  from  J^  to  6  inches. 

The  company  also  sells  approximately  the  same  assortment  of 
cold  rolled  steel  not  tempered,  but  of  a  carbon  content  capable  of 


design,  is  adapted  to  loads  of  from  1  to  5  tons,  and  spans  ranging 
from  12  to  40  feet.  As  regularly  made,  it  consists  of  a  double- 
girder  bridge  upon  which  rests  a  trolley,  supporting  an  electric 
hoist  of  a  type  furnished  by  the  makers.  Any  standard  motor 
will  be  furnished,  however,  for  either  direct  or  alternating  current. 
The  trolley  is  so  arranged  that  it  may  be  operated  in  either  high, 
medium  or  low  positions,  thus  adapting  it  to  any  height  ceiling 
or  any  established  distance  from  rail  to  truss  cord.  The  hoist  is 
equipped  vnth  both  mechanical  and  electric  brakes,  and  has  an 
automatic  limit  stop  for  the  block  to  prevent  overwinding.  The 
mechanical  Ijrake  not  only  assists  in  holding  the  loaii  but  effectually 


Northern  Floor-controlled  Electric  Traveling  Crane. 

taking  a  high  temper.  This  metal  is  suitable  for  formed  springs, 
machine  parts,  circular  cutters,  saws,  etc.  Another  grade  of  thin 
metal  of  lower  carbon  is  supplied  in  roUs  which  will  not  harden. 


Tempered,  Polished  and  Blued  Strip  Steel. 

controls  the  lowering  operation  as  well.  The  automatic  limit  stop 
is  operated  by  positive  contact  and  docs  not  depend  on  the  hoisting 
ropes  for  its  operation.  The  hoisting  gearing  is  of  the  spur  geared 
type,  no  bevel  worm  or  planetary  gearing  being  inchuled  in  the 
crane.     It  is  entirely  enclosed  in  an  oil-tight  case. 

The  controllers  have  ample  resistance  for  giving  a  wide  range 
of  speed,  thus  making  the  crane  well  suited  to  delicate  handling 
such  as  is  necessary  over  foundry  floors,  and  in  riveting  work,  etc. 
While  it  is  regularly  furnished  to  be  controlled  from  the  floor  by 
ropes  or  levers,  it  can  be  arranged,  if  desired,  to  be  controlled 
either  from  a  cab  attached  to  the  bridge,  or  from  a  fixed  operating 
stand  on  the  floor. 


SCREW  CUTTING  ATTACHMENT  FOR  ELGIN 
PRECISION  LATHE. 

The  device  shown  in  the  accompanjdng  engra\ings,  built  by  the 
Elgin  Tool  Works  of  Elgin,  111.,  for  cutting  threads  with  its  pre- 
cision lathe,  is  of  the  design  which  gives  the  greatest  simplicitj- 


Pig.  1. 


Screw  Cutting  Attachment  operating  on  the  Feed-screw 
of  the  Compound  Rest. 


and  directness  of  construction.  It  consists  of  a  set  of  change 
gears  mounted  on  a  sector  at  the  rear  end  of  the  bed,  and  connected 
with  the  feed-screw  of  the  compound  rest  by  universal  joints  and 
a  telescopic  shaft.     No  special  lead-screw  is  required. 

The  sector  is  clamped  to  the  lathe  bed  by  a  T-bolt.  It  carries 
the  necessary  studs  for  the  change  gears,  which  mesh  with  a  driv- 
ing pinion  mounted  directly  on  the  spindle.  The  change  gears 
pronded  cut  English  or  metric  threads  as  required.     The  range  of 


Pig    2      Elgin  Screw  cutting  Attachment  DlsmanUed,  showing 
its  Simplicity. 

English  threads  is  from  10  to  150  per  inch.  The  upper  slide  of 
the  compound  rest  is  made  of  extra  length,  permitting  the  cutting 
of  long  threads.  So  long  as  tliis  lead-screw  is  set  parallel  with 
the  ways  of  the  lathe,  which  it  has  to  be  to  cut  a  straight  thread, 
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the  simple  universal  joint  connection  provided  will  give  it  a  rotation 
uniform  with  the  spindle. 

Fig.  2  shon-8  the   parts   of   this  attachment  disassembled,  and 
illustrates  the  extreme  simplicity  of  its  construction. 


YOST  QUICK- ACTING  MANUAL  TRAINING  VISE. 

The  G.  M.  Vost  Mfg.  Co.,  Meadville,  Pa.,  has  recently  devised 
the  quick  acting  vise  shown  in  the  accompanying  illustration. 
It  is  particularly  adapted  to  the  needs  of  manual  training  schools 
or  other  wood  working  plants,  where  a  quick  acting  vise  at  a  reason- 
able cost  is  required.  This  vise  is  of  the  combination  type,  since  it 
can  be  used  either  as  a  regular  screw  vise  or  with  the  quick  acting 
feature.  It  is  unnecessary  to  reverse  the  handle  in  releasing  the 
quick  acting  movement.     It  is  very  simple  in  construction,  having 


A  simple  and  Inexpensive  Quick-acting  Vise  for  Wood-working. 

only  eight  parts  in  all.  The  vise  is  made  with  either  wood  or  leather 
face  jaws  as  required.  It  can  be  furnished  also  with  a  taper  at- 
tachment to  the  front  jaw,  permitting  tapered  or  irregular  work  to 
be  clamped  securely.  The  rods  are  of  cold  drawn  steel,  and  the 
screw  is  of  high  grade  tool  steel;  the  jaws  are  gray  iron  castings. 
It  is  made  in  eight  diflferent  sizes,  with  jaws  up  to  10  inches  long 

and  4  inches  deep. 

*     *     • 

NEW  MACHINERY  AND  TOOLS  NOTES. 

Screw-Driver:  Elmore  Tool  Mfg.  Co.,  Hartford,  Conn.  This 
screw-driver  is  drop-forged  in  one  piece  with  the  handle,  which  has 
wooden^l  grips^rivetted  to^it,  jack-knife  fashion.  The  shank  is 
square  so  that  a  wTench  may  be  used  with  it  if  required. 

"Gravity"  Level  for  Machine  Shop  and  Tool-Rocm  Use: 
Risdon  Tool  Works,  Inc.,  Waterbury,  Conn.  This  level  is  of  the 
type  in  which  a  pointer,  moving  over  a  graduated  dial,  is  connected 
with  a  hanging  weight  in  such  a  way  that  a  slight  movement  of 
the  latter  gives  a  multiplied  movement  to  the  pointer. 

Light,  Rapid  Action  Punch:  Rock  River  Machine  Co.,  Janes- 
viUe,  Wis.  This  tool  is  intended  for  hght  steel  punching,  in  plate 
up  to  ^-inch  in  diameter.  It  may  be  also  fitted  for  shearing  ar- 
rangements for  bar  or  round  iron  and  for  angles.  It  will  shear 
angles  up  to  2  x  2  x  J^  inch.  The  frame  and  the  floor  standard 
are  cast  in  one  piece. 

Universal  Cam  Cutting  Machine:  Kearney  &  Trecker  Co., 
Milwaukee,  Wis.  This  is  an  adaptation  of  the  builders'  standard 
milling  machine;  it  is  provided  with  a  special  table  and^work  feed- 
ing and  controlling  apparatus,  which  fits  it  for  the  cutting  of  either 
face  or  pheriphery  cams.  Like  all  machines  of  its  kind,  a  form  or 
master  cam  is  employed  for  giWng  the  desired  shape  to  the  work. 

Power  Press  With  Automatic  Feeding  Mechanism:  V.  &  O. 
Press  Co.,  Glendale,  L.  I.  This  firm  has  recently  brought  out  a 
line  of  inclinable  power  presses  for  automatic  production  of  parts 
in  sheet  metal,  fiber,  etc.  A  recent  equipment  includes  all  the 
machinery  necessary  for  making  an  improved  four-part,  metal 
bottle  cap. 

Cold  Bend  Testing  Machine:  Messrs.  Tinius  Olsen  &  Co., 
Philadelphia,  Pa.  This  machine  is  used  for  the  "cold  bend  "  testing 
of  specimens  of  iron  and  steel.  The  machine  is  provided  with  an 
electric  motor  of  such  power  that  specimens  up  to  1  inch  square 
or  its  equivalent  may  be  bent  cold  in  about  three  minutes  to  an 
angle  of  180  degrees.  Bending  dies  for  stock  of  any  size  up  to  2 
inches  may  be  used;  the  smaller  dies  are  reinforced  to  withstand 
the  bending  pressure. 

"  Rochester  "  Helve  Hammer  :  West  Tire  Setter  Co.,  Rochester, 
N.  Y.  This  Helve  hammer  is  of  the  type  which  employs  a  wooden 
beam  with  the  pivot  at  one  end,  and  the  upprer  die  or  hammer 


head  at  the  other.  It  is  reciprocated  by  a  crank  and  connecting- 
rod,  attached  to  the  beam  by  a  flexible  spring  connection.  A  handle 
within  convenient  reach  of  the  operator  makes  provision  for  alter- 
ing the  length  of  stroke. 

The  Woggle  Punching  Table:  Standard  Bridge  Tool  Co., 
Pittsburg,  Pa.  The  punching  table  combines  a  swinging  support 
for  holding  the  work  and  presenting  any  portion  of  it  to  the  punch, 
with  a  combined  indicator  and  stripper,  which  serves  to  locate 
the  work  with  reference  to  a  paper  or  sheet  metal  templet. 

Set  op  Tool  Makers  Scrapers:  J.  E.  Poorraan,  1722  St. 
Paul  St.,  Pliiladelpliia,  Pa.  This  set  of  three  scrapers  for  tool 
makers  use  is  provided  ^vith  handles  of  knurled  steel  tubing,  and 
has  blades  of  high  grade  steel,  tempered,  ground  and  polished. 
Three  shapes  are  provided.  One  is  triangular,  hollow  ground  on 
all  sides;  one  is  rounded  and  curved,  and  the  third  one  flat,  for 
plain  surface  scraping. 

Rapid  Action  Automatic  Vise:  Quick  Automatic  Vise  Co., 
236  Mill  St.,  Rochester,  N.  Y.  In  this  quick  acting  vise  the  jaws 
are  adjusted  in  the  usual  way  to  suit  the  work.  The  first  piece 
being  clamped  in  this  way,  the  vise  may  then  be  opened  and  closed 
for  succeeding  pieces  of  the  same  size  by  the  action  of  the  operator's 
foot  on  a  pedal.  On  lifting  the  foot  from  the  pedal  the  jaws  close 
as  firmly  as  before.  It  should  prove  an  efficient  tool  in  manufactur- 
ing bench  work. 

Improved  Friction  Clutch:  Messrs.  A.  L.  Schultz  &  Son, 
Chicago,  111.  This  clutch  is  made  in  sizes  from  6  inches  up  to  72 
inches  in  diameter,  transmitting  from  3  to  500  H.  P.  at  100  revolu- 
tions per  minute.  It  may  be  used  as  a  clutch  coupling  to  connect 
two  shafts  of  the  same  or  different  diameters,  or  it  may  be  attached 
to  pulleys,  gears,  etc.  It  operates  by  the  clamping  of  an  internal 
flange  on  the  driving  member  between  two  radial  wood-faced  sur- 
faces on  the  driven  member.  The  pressure  is  appUed  by  a  toggle 
mechanism. 

Bench  Legs:  Frederick  Pearce  Co.,  New  York  City.  These 
bench  legs  are  designed  for  machine  shop  or  laboratory  use.  They 
are  particularly  rigid  when  used  as  center  benches,  away  from  the 
walls.  The  frame  is  designed  to  hold  two  shelves,  the  upper  one 
for  fDes  or  tools,  the  lower  one  for  boxes  of  stock,  work,  etc.  The 
leg  is  2  feet  10  inches  high,  and  24  inches  across  the  top.  It  weighs 
52  pounds.  The  makers  are  prepared  to  furnish  these  bench  legs 
in  either  cast  iron  or  in  a  non-magnetic  alloy  for  laboratory  use, 
where  iron  would  be  objectionable. 

Motor  Driven  Speed  Lathe:  J.  G.  Blount  Co.,  Everett,  Mass. 
This  tool  is  intended  particularly  for  manual  training  schools. 
The  motor,  which  is  of  the  constant  speed  type,  is  mounted  under 
the  leg  at  the  head  stock  end  of  the  macliine,  and  carries  a  cone 
pulley  on  the  armature  spindle,  which  is  belted  to  the  spindle  cone 
above;  the  spindle  is  carried  by  a  head  stock  of  a  shape  which  per- 
mits this  arrangement  of  belting.  The  spindle  runs  in  ring  oiUng 
bearings. 

High  Speed  Steel  Cutting-Off  Machine:  Colton  Combination 
Tool  Co.,  Easthampton,  Mass.  This  machine  employs  a  thin 
abrasive  wheel  of  carborundum,  running  at  2,500  revolutions  per 
minute.  This  is  employed  for  cutting  steel  into  sections  for  use 
in  tool  holders.  It  has  the  special  advantage  of  doing  this  with  a 
minimum  of  waste,  and  without  starting  the  minute  fractures 
which  are  caused  from  nicking  and  breaking  the  bars,  and  which 
result  in  ihe  cracking  of  the  cutting  edges  in  use. 

Self- Adjusting,  Friction  Sensitive  Drill:  Barry  &  Zecher 
Co.,  Lancaster,  Pa.  This  drill  press  provides  a  friction  disk  drive 
mechanism  in  which  the  pressure  is  constantly  maintained  at  the 
proper  point.  The  feed  change  and  the  starting  and  stopping  of 
the  machine  are  both  controlled  by  foot  levers,  so  that  the  operators 
hands  are  free.  The  machine  is  started  and  stopped  by  lowering 
and  raising  the  friction  disk  so  that  no  counter-shaft  is  necessarj'. 
The  machine  will  be  furnished  with  either  standard  or  right  angle 
drive. 

Light  Riveting  Machine:  H.  B.  Townsend  Mfg.  Co.,  32  Union 
PI.,  Hartford.  Conn.  In  this  riveting  machine  the  rivet  is  struck 
a  large  number  of  rapid  blows  per  minute.  The  head  of  the  spindle 
lies  in  a  path  of  a  series  of  rolls,  loosely  carried  on  pins  in  the  face 
of  a  rapidly  rotating  disk.  These  rolls  act  as  hammers,  in  striking 
the  riveting  die  on  the  work,  as  the  latter  is  raised  into  contact 
with  it  by  pressing  a  treadle  on  the  base  of  the  machine. 
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BORING  JIGS  USED  BY  THE  QUEEN  CITY 
MACHINE  TOOL  CO. 

In  the  present  issue  of  Machinery,  Mr.  Einar  Morin  shows  several 
interesting  iJesigiis  of  boring  jigs  in  his  article  entitled,  Jigs  and 
Fixtures.  The  two  accompanying  illustrations,  Figs.  1  and  2,  are  of 
special  interest  in  this  connection,  showing  as  they  do,  two  boring 
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Fig.  1.    Boring  Jig  for  Shaper  Columns. 

jigs  in  operation,  and  illustrating  the  very  features  wliich  have  been 
brought  out  in  the  articles  on  the  principles  of  jigs  and  fixtures. 
These  two  boring  jigs  are  employed  in  the  manufacture  of  shapers 


Fig.  2.    Boring  Jig  for  Boring  and  Reaming  Holes  In  Rocker  Arm. 

in  the  shops  of  the  Queen  City  Machine  Tool  Co.  (Station  V),  Cin- 
cinnati, Ohio.  The  illustration,  Fig.  1,  shows  a  boring  jig  for  shaper 
columns.  By  means  of  this  jig  it  is  possible  to  get  all  the  holes 
throughthe  column  in  perfect  alignment,  and  to  provide  for  intcr- 
changeabihty.     The  jig  is  of  the  full  box  pattern,  both  ends  of  the 


boring  bars  being  supported  in  the  jig.  The  boring  bais  are  con- 
nectcil  with  the  driving  s|)iiidle  of  the  machine  by  universal  or 
knuckle  joints;  two  cuts  are  taken,  the  rougliing  cut  leaving  but 
a  thin  film  of  metal  to  be  removed  by  the  Riiisliing  cut. 

In  Fig.  2  is  shown  a  boring  fixture  for  boring  and  reaming  the 
top  and  bottom  holes  in  a  rocker  arm.  These  must  be  carefully 
bored  at  right  angles  to  the  sliding  block  bearing.  It  will  be  seen 
from  the  illustration  that  the  rocker  when  finish  planed  is  located 
on  a  projection  of  the  jig,  which  is  carefully  planed  at  right  angles 
to  the  guide  ImiIcs  for  the  boring  bars.  Hy  this  means  it  is  possible 
to  obtain  bearings  in  the  arm  which  are  in  proper  relation  to  the 
sliding  surface. 

It  is  of  great  importance  in  the  manufacture  of  these  parte  of 
the  shaper,  that  the  tools  and  fixtures  employed  lill  the  require- 
ments for  high-grade  work,  as  otherwise  twisting  strains  will  be 
l)roiluced  in  the  finished  shaper,  which  are  liable  not  only  to  injure 
the  machine  it.self,  but  to  cause  inaccuracies  in  the  work  being 
performed  on  the  machine.  The  influence  of  rigiility  on  the  efli- 
cioiicy  of  a  machine  was  ably  demonstrated  by  the  interesting 
experiments  on  the  milling  machine,  undertaken  by  Mr.  A.  L. 
De  Leeuw,  and  described  in  a  paper  read  before  the  last  annual 
meeting  of  the  -American  Society  of  Mechanical  Engineers,  which 
paper  was  abstracted  in  the  December  issue  of  AL\c-iii.n'KKY  (engineer- 
ing edition).  These  experiments  were  undertaken  on  a  miUing 
macliine,  but  the  nece.s.sity  for  rigidity,  is,  if  anything,  even  greater 
on  a  shaper.  There  are  so  many  joints,  so  much  over-hang,  so 
many  parts  subjected  to  twisting  .stres.ses  that  it  is  absolutely 
ncce.ssury  in  the  machining  of  shapers,  to  use  jigs  and  fixtures  which 
will  insure  accurate  work  and  perfect  alignment,  if  the  best  results 

are  to  be  obtained. 

*  *     * 

PERSONAL. 

William  Lonsdale,  formerly  assistant  superintendent  of  the  Knox 
Auto  Co.,  assumed  the  superintendency  of  the  same  concern  on 
January  1. 

Frank  S.  Waters,  president  of  the  Lyon  Metallic  Mfg.  Co., 
Aurora,  111.,  maker  of  steel  racks  and  factory  equipment,  has 
been  spending  a  few  weeks  in  Texas  and  Cuba,  recuperating. 

George  H.  Baush,  sales  manager  of  Hill,  Clarke  &  Co.,  Inc., 
Philadelphia,  Pa.,  has  resigned  his  position,  to  take  effect  February 
1,  and  will  go  with  the  Fay  Machine  Tool  Co.  of  Philadelpliia  as 
general  sales  manager. 

Augustus  Brown,  for  the  past  six  years  superintendent  of  the 
Jlonarch  Emery  &  Corundum  Wheel  Co.,  Camden,  N.  J.,  is  now 
assistant  superintendent  of  the  American  Emery  Wheel  Works, 
Providence,  R.  I. 

Harry  H.  Mason,  recently  promoted  from  machine  foreman  to 
apprentice  instructor  in  the  A.  T.  &  S.  F.  Ry.  shops,  has  again 
been  promoted  to  the  position  of  bonus  demonstrator,  on  the 
Middle   and   Oklahoma  Di\isions,   with  headquarters  at   Newton, 

Ivansas. 

•  «     • 

OBITUARY. 
George  W.  Shotwell,  president  of  the  Diehl  Electrical  Mfg.  Co., 
Elizabethport,  N.  J.,  died   at   his  home  in  Bayonne,  N.  J.,  Janu- 
ary 22. 


Prof.  Benjamin  Franklin  Clarke,  Professor  Emeritus  of  me- 
chanical engineering  at  Brown  University,  died  December  2t) 
of  pneumonia  at  liis  home  in  Providence,  R.  I.  Prof.  Clarke 
was  born  in  Newport,  Me.,  in  1S31,  and  since  liis  graduation  from 
Brown  University  in  1S63  had  been  connected  with  the  faculty. 
He  was  twice  acting  president  of  the  university. 


Henry  Wallace  Caldwell,  president  of  H.  W.  Caldwell  &  Son 
Company,  Cliicago,  111.,  died  December  22  at  Redlands,  Cal. 
He  was  born  in  Kentucky  in  1S43.  After  creditable  ser\-ice  in  the 
civil  war,  he  engaged  in  business  in  Indianapohs  and  later  in  St. 
Louis,  becoming  particularly  interested  in  grain  elevator  manage- 
ment. This  led  to  the  invention  of  the  Caldwell  conveyor  and  the 
business  of  designing  and  erecting  elevators.  He  later  moved  to 
Chicago,  where  he  devoted  his  entire  attention  to  the  making  of 
screw  conveyors  and  other  macliinery  for  the  conveying  and  ele- 
vating of  materials  and  the  transmission  of  power. 
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CHARLES  H.  BESLY. 

Charles  Howard  Bosly,  head  of  tlie  firm  of  C.  H.  Besly  &  Co. 
of  Cliicago.  died  at  the  Ilenrotin  Memorial  Ilo.spital  in  that  city 
December  31  from  the  effects  of  an  operation.  Mr.  Besly  was  born 
in  Milwaukee  in  1S52,  educated  in  the  Chicago  public  schools, 
and  began  his  business  experience  with  Marshall  Field  &  Co. 
.Afterwards  he  went  with  S.  D.  Kimbark  &  Co.,  and  later  with 
tlie  prcdcccssore  of  Crerar,  Adams  &  Co.  In  1873  he  became 
manager  of  the  Bergen  Tool  Co.,  Batavia,  111.,  and  in  1875  started 
in  for  himself  as  a  broker  in  macWnists'  supplies.  The  firm  of 
C.  H.  Besly  &  Co.  was  established  in  ISSl,  and  comprised  Mr. 
C.  H.  Besly  and  Mr.  David  J.  Kennedy,  being  located  at  175  Lake 
St.  In  ISSG  Mr.  Kennedy  retired  from  the  business  and  since 
that  time  Mr.  Besly  has  been  the  sole  owner.  In  1891  he  removed 
to  10-12  North  Canal  St.,  continuing  there  until  he  built  the  present 
building  in  1903,  at  15-21  South  Clinton  St. 

In  ISSG  the  Beloit  factory  was  established  in  a  small  way  for 
the  manufacture  of  die-stocks,  and  was  gradually  increased  for  the 
l)roduction  of  various  specialties,  including  the  Besly  disk  grinders, 
"Helmet"  temper  taps,  etc.  This  branch  of  the  business  grew  as 
rapiilly  as  the  merchandise  end  and  nece.ssitated  the  erection 
of  new  and  extcn.^ive  buildings  in  1905.  Mr.  Besly  also  owned  the 
business  of  Brown  &  Besly,  estalilisheil  in  1SS4,  for  the  manu- 
facture of  letter  files,  filing  cabinets,  etc.  Tliis  business  has  in- 
creased in  like  proportions  with  the  others  and  now  occupies  a 
building  of  its  own  at  139  Besly  Court,  Chicago. 

Mr.  Besly  was  a  graduate  in  chemistry  of  the  Rush  Medical 
College  of  Cliicago,  and  also  spent  a  year  in  a  mechanical  school 
in  London.  He  was  a  member  of  many  societies  and  clubs,  in- 
cluding the  American  Geographical  Society  of  New  York,  and 
the  Engineers  and  Machinery  Clubs  of  the  same  city;  the  National 
Machine  Tool  Builders'  .\ssociation,  and  the  L^nion  League  and 
Athletic  Clubs  of  Chicago. 

Mr.  Besly  was  first  married  in  1884  to  Minnie  Zilpha  Welles, 
who  died  in  1893,  leaving  one  daughter.  In  1894  he  married 
Kathleen  M.  Healy,  daughter  of  G.  P.  A.  Hcaly,  the  celebrated 
portrait  painter.  Mrs.  Besly,  with  tlie  eldest  daughter  and  three 
younger  daughtere  sur\ive  liim 

Mr.  Besly  was  widely  known  among  Chicago  business  men  and 
to  the  macliinery  trade  all  over  the  country.  While  he  was  a 
shrewd  and  successful  business  nian,  he  gave  liberally  and  un- 
ostentatiously where  liis  sympathies  were  enlisted,  and  when  he 
thought  his  help  would  be  of  practical  benefit.  He  was  an  unusually 
well-read  man,  and  bis  keen  observation  enabled  him  to  present 
his  knowledge  in  an  attractive  way  which  is  not  often  found  with 
men  who  so  closely  apply  themselves  to  business.  These  traits 
and  his  jovial  disposition  made  him  many  warm  friends  to  whom 
his  death  was  a  hea^•J'  loss. 

Mr.  Beslys  large  interests  were  left  in  a  strong  financial  and 
physical  condition,  and  will  be  continued  as  heretofore  under  the 
general  management  of  Mr.  Edward  P.  \A'elles,  liis  nephew,  who 
has  been  connected  with  the  firm  of  C.  H.  Besly  &  Co.  for  the  past 
twenty-two  years,  and  as  general  manager  since  1896. 

*     *     • 
Next  to  gold,  silver  is  the  most  malleable  and  ductile  metal. 
It  may  be  hammered  into  toil  0.0001  iiuh  in  thickness,  and  a 
single  grain  can  be  drawn  iniD  wire  over  400   feet  long- 
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HILL,  CLARKE  &  CO.'S  "  PAMILy  PARTY." 

The  "family  party"  given  annually  by  Hill.  Clarke  &  Co. 
of  Chicago  to  the  mannfacti'rers  they  represent  and  to  their 
organization  in  the  West,  took  place  on  .lanuary  11th  at 
De  Jonghe's  restaurant  In  Chicago.  There  was  everything 
one  could  think  of  to  eat  and  drink,  speechifying  and  music 
— and  no  casualties.  Those  present  were:  Mr.  Bosch  of  the 
Western  Tool  Works,  Holland.  Mich.;  Mr.  ,1.  N.  LaPointe  of 
the  LaPointe  Machine  Tool  Co.,  Hudson,  Mass.;  Mr.  Ralph 
LaPointe  of  the  Universal  Boring  Machine  Co.,  Hudson,  Mass.; 
Mr.  Wood  of  the  Wood  Turret  Machine  Co.,  Terre  Haute,  Ind.; 
Messrs.  Adt  and  Case  of  the  Geometric  Tool  Co..  New  Haven, 
Conn.;  Mr.  H.  E.  Flather  of  Klather  &  Co.  and  Mr.  B.  J.  Fla- 
ther  of  the  E.  J.  Flather  Mfg.  Co.,  Nashua,  N.  H.;  Messrs. 
Kearney  and  Trecker  of  the  Kearney  &  Trecker  Co.,  Milwau- 
kee, Wis.;  Mr.  August  Marx  of  the  Gray  Planer  Co.,  Cincin- 
nati, Ohio;  Messrs.  Sibley  and  Workinger  of  the  Sibley  Ma- 
chine Tool  Co..  South  Rend,  Ind.;  Mr.  Thwing  of  the  Whit- 
(omb-Blaisdoll  Machine  Tool  Co.,  Worcester,  Mass.;  Mr.  Van 
Hyning  of  the  Pignall  &  Keeler  Mfg.  Co.,  Edwardsville.  111.; 
Mr.  Carlton  of  aie  Consolidated  Press  &  Tool  Co.,  Hastings, 
Mich.;  Mr.  O'Brien  ot  ilie  South  Bend  Machine  Tool  Co.,  South 
Bend,  Ind.;  Messrs.  Clarke,  Wigglesworth.  Rons,  Ditfurth, 
Hale,  Wendland,  Kimball  and  Brar.dcs  cf  Hill,  Clarke  &  Co., 
of  Chicago,  and  Mr.  Lucliars  of  Maciii.nisrv. 

*     *     « 

COMING  EVENTS. 

Fcbruan'  1-6— Second  Annual  H.trtforcl  Industrial  Shew  of  mach.neTy,  tools, 
accessories,  supplies,  etc..  will  be  h*']d  in  Foot  Guard  Hall.  Hartford,  Conn. 
R.  B.  Jacobs,  general  manager.  Hartford    Conn. 

February  9. — First  regular  meetjna  of  the  Yntional  G^s  and  Gasoline  Machine 
Trades  Association  at  the  Audit' »rium  Hotel.  Chicago.  HI. 

March  27-ApriI  .3. — Mechanical  and  Electrical  Exhibition,  under  the  auspices 
of  the  Worcester  County  Mechanics  Association,  in  Mechanics  Hall,  Worcester 
Mass.  TheVexhibition  will  include  machi"er\'  in  operation  manufacturing 
goods,  and  is  under  the  direction  of  Mr.  H.  F  Campbell,  superintendent,  room 
6,  Mechanics  Hall,  Worcester. 

May  18-20.  American  Found rymens'  Association  convention.  Cincinn.it i, 
Ohio,  Hotel  Sinton.  headquarters.     Richard  Moldenke,  sec'y.  Watchung.  N.  J. 

June  16-18. — Annual  convention  of  Railway  Master  Mechanics  Association 
on  Young's  Million  Dollar  Pier,  .\tlantic  City  N.  J.  Joseph  W.  Taylor,  Old 
Colony  Building.  Chicago,  111.,  secretarv. 

June  16-23. — An  exhibition  of  machinerv,  tools  and  supplies  for  the  railway 
supply  trade  will  be  held  under  the  auspices  of  the  Railway  Supply  Manu- 
facturers Association.  Membership  dues  in  the  association  are  $25.00  per  year 
and  carry  one  badge  only.  Additional  badges  may  be  obtained  by  members 
for  J5.00 'per  badge.  Contracts  have  been  let  for  the  erection  of  exhibition 
structures  covering  59.000  square  feet,  exclusive  of  aisles.  The  charge  to  ex- 
hibitors will  be  40  cents  per  square  foot,  to  cnvcr  the  cost  of  erection,  etc. 
The  association  has  prohibited  the  distribution  of  souvenirs.  Application 
for  space  should  be  made  immediately  to  Mr.  Earl  G.  F.  Smith,  secretary, 
345  Old  Colony  Building.  Chicago.  HI. 

June  21-23. — Annual  convention  of  the  Master  Car  Builders  Association 
on  Young's  Million  Dollar  Pier.  Atlantic  City.  N.  J.  Joseph  W.  Taylor.  Old 
Colony  Building.  Chicago,  111.,  secretary. 

NEW  BOOKS  AND  PAMPHLETS. 

Comparative  Tests  of  Run-of-Mine  and  Bkiquetted  Coal  on  Loco- 
motives. By  W.  F.  M.  Goss.  57  pages.  6x9  inches.  Published  by 
the  Department  of  Interior.  United  States  Geological  Sur\'ey,  Washing- 
ton, D.  C.  as  Bulletin  No.  363. 
The  report  includes  torpedo  boat  tests  and  some  foreign  specifications  for 
briquetted  fuel.  The  locomotive  testing  plant  of  the  Pennsylvania  R.R. 
at  Altoona,  Pa.,  was  the  scene  of  the  locomotive  tests  made  by  Professor 
Goss;  and  the  pamphlet  is  illustrated  with  halftone  and  line  drawings  show- 
ing the  characteristic  features  t»f  the  plant.  The  results  of  the  test  will  be 
studied  with  much  interest  by  those  interested  in  the  fuel  problem. 
Han'dbook  of  Small  Tools.  Bv  Erik  Oberg.  526  pages.  5^x8  inches. 
282  illustrations.  Published  bv  John  Wiley  &  Sons.  New  York.  Price 
?3.00. 
The  advent  of  this  work  on  threading  tools,  taps,  dies,  cutters,  drills, 
reamers,  counterbores,  hollow  mills  and  other  accessories  of  the  machine 
shop  and  metal-working  trades  emphasizes  the  specialization  which  marks 
American  mechanical  development,  and  the  genius  for  classification  that 
has  made  that  development  possible  The  old-school  mechanical  engineer 
considered  the  details  of  small  tools  a  matter  scarcely  worthy  of  his  dis- 
tinguished consideration,  being  something  that  could  safely  be  left  to  the 
whims,  vagaries,  ideas — good,  bad  and  indifferent — of  the  machinist,  tool- 
maker  ard  other  mechanics  usin^  them.  But  the  same  human  faculty  that 
enables  the  scientist  to  classify  all  animal  life,  from  bugs  to  elephants,  placing 
each  representative  of  type  in  its  respective  class,  can  be  profitably  employed 
to  organize  and  classify  every  detail  of  manufacture.  Nothing  is  too  small 
or  insignificant  to  be  overlooked.  The  surprising  fact  is  learned  in  such 
w^ork.  that  the  small  things  are  the  real  factors  that  make  for  success  or 
failure.  The  importance  of  small  tools  in  the  mechanical  trades  is  expressed 
by  a  word — indispensable;  the  eflTiciencv  of  production  depends  as  much  on 
them  as  on  the  machines  and  men.  The  author  has  treated  his  subject 
principally  from  the  manufacturing  point  of  view,  giving  the  details  of 
standard  manufacturing  practice  in  the  matter  of  pitch  lead,  diameter. 
angles,  rake,  clearance,  numbers  of  teeth,  shape  of  flutes,  sizes  of  squares, 
dimensions  of  shanks,  taper  per  foot,  and  the  thousand-and-one  other  details 
that  are  important  in  the  manufacture  of  small  tools.  The  book  contains 
134  tables  of  valuable  data,  most  of  which  are  for  the  first  time  published 
herein,  or  were  originally  published  by  the  author  in  Machinery.  The 
formulas  'for  obtaining  the  dimensions  of  tools  are  largely  of  the  au- 
thor's own  derivation.  The  following  table  of  contents  will  give  an  idea 
of  the  scope  and  value  of  the  work  to  manufacturers,  tool-makers  and  others 
concerned  with  the  making  and  maintenance  of  small  tool  equipment: 
Screw-thread  systems;  methods  and  principles  of  thread-cutting;  measur- 
ing threads;  threading  tools;  definitions  of  taps;  hand  taps;  tapper  taps 
and  machine  taps;  screw  machine  taps;  hobs  and  die  taps;  taper  taps; 
miscellaneous  taps;  threading  dies;  plain  and  side  milling  cutters;  miscel- 
laneous milling  cutters;  reamers;  drills;  counterbores;  hollow  mills;  lathe 
arbors.  The  work  is  nut  a  treatise  on  tool-making  practice,  but  rather  a 
collection  of  data,  elaborated  and  fully  explained.  It  tells  what  to  do 
rather  than  htnv  to  do  it. 
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I.-STEAM   PIPE    SIZES   FOR   HEATING   SYSTEMS. 


Table  I~  Florr  of  Sfeam  in  Pounds  per  /^inufe  fhrougrft  FHpefi  fOO  fee  fin  lengrf/t. 

Diamefer 

of 

Pipe 

Drop  i/y  Pressure  (Pounds)  in  /oo  feef  Lengffy  of  P/pe. 
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I  "Steam  Pipe  Siz«." 


Ill- STEAM   PIPE    SIZES   FOB   HEATING   SYSTEMS. 
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Tabfe  7. 

Tab/e  ZI. 

Table  m. 

1 
1 

1 
'1 

Direcf  Badiafion.    Based  on  an  eff/ciencc/ 
of  300  heaf  unifs  per  square  fyof  ofradiaf- 
ing  surface  per  hour,  and  a  dnop  in  press- 
ure of  k  pound  in  /oo  ff.  /engff?  ofp/pe. 

Square  ^ef  ofd/rect  rad/'afion. 

Indirect  Bad/'ation.   Based  on  an  effic- 
iencg  of  600  heaf  unifs  persauare  foof 
of  radiaf/on  per  hour  and  a  drop  in  press 
ure  of  'if  pound  in  /OO  ff  fengffi  ofp/pe. 

Square  feef  of  indirecf  radiaf/on. 

5/'ngr/e  Pipe  Bisers. 
Based  on  yelocifies  of  /O  and 
/S  feef  per  secdr/d. 

Befurn  P/'pes. 

Oiam. 

of 
Biser 

Square  feet  of 
direcf  radiation 

Square  feef  of 
direcf  radiaf/on 

Steam 
Pipe 

Org 
Befurn 
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lOfeefper^  sec, 
velocity 

IS  feef  per  sec, 
velocifg 
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ORGANIZATION  AND  EQUIPMENT  OP  AN  AUTOMOBILE  FACTORY. 


CONSTRUCTION  AND  DESIGN  OF  THE  PRODUCT. 

C.  B.  OWEN* 


THE  Lelaiul,  Faulooner  &  Norton  Co..  of  Detroit,  Mich., 
was  formed  In  1890  for  the  purpose  of  building  ma- 
chine tools  and  siieoial  machinery.  The  Incorporators 
were  H.  JI.  Leland'and  C.  H.  Norton  of  Worcester,  Mass. 
(both  of  whom  had  been  with  Brown  &  Sbarpe  for  many 
years),  and  R.  C.  Faulconer  and  C.  A.  Strelinger  of  Detroit. 
Special  milling  machines,  a  lathe  center  grinder,  a  well- 
known  wet  tool  grinder,  and  some  special  machinery  were 
built.  Later  the  manufacture  of  wood  trimmers  for  pattern 
shop  use  was  undertaken;   and  next,  during  the  development 


out,  17,000  of  which  were  single  cylinder  10  H.  P.  machlneB, 
and  the  rest  four  cylinder  cars,  rated  at  30  H.  P. 

The  first  automobile,  made  in  1902,  was  a  runabout  con- 
taining a  10  H.  P.,  single  cylinder,  four  cycle,  horizontal 
engine,  of  .'i-lnch  bore  by  5-inch  stroke.  This  engine  wa« 
found  to  be  so  satisfactory  that  it  has  been  retained  prac- 
tically unchanged  up  to  the  present  time,  and  its  general  fea- 
tures have  been  adopted,  so  far  as  possible,  for  the  vertical 
four  cylinder  engines  of  the  30  H.  P.  machine.  A  number  of 
original   features  were  employed  on   this  engine   which   have 


-*^// 


■Fig.  1.    Left  Side  of  Cadillac  30-hor3e-power  Engine 

period  of  the  bicycle  industry,  a  line 
of  machinery  for  making  hardened 
and  ground  bicycle  gears  was  de- 
veloped. As  the  bicycle  business  de- 
clined, the  company  began  building 
gas  engines  for  motorboats,  which 
were  then  rapidly  rising  in  popu- 
larity. Mr.  Norton  severed  his  con- 
nection with  the  company  in  1894, 
and  returned  to  Worcester,  where  he 
later  became  interested  in  the  Nor- 
ton Grinding  Co.  A  large  foundry 
was  completed  in  1S95,  which  has 
run  steadily  ever  since,  doing  a  large 
outside  business. 

The  natural  step  from  the  marine 
to  the  automobile  type  of  gas  engine 
was  made  in  1901  to  1902,  when  the 
motor  now  used  in  the  Cadillac  car 
was  produced.  The  firm's  previous 
experience  enabled  it  to  build  an 
engine  which  was  thoroughly  standardized  and  accessible  for 
adjustment  or  repairs  and  for  the  replacing  of  worn  parts.  A 
stock  company  formed  by  Detroit  business  men  about  this  time 
for  the  manufacture  of  automobiles,  made  arrangements  with 
the  Leland  &  Faulconer  Co.  to  build  the  engines.  The  car 
made  its  first  public  appearance  in  September,  1902,  at  the 
time  the  city  was  celebrating  its  bicentennial,  and  the  car 
was  called  the  "Cadillac"  in  honor  of  La  Mothe  Cadillac,  who 
founded  the  city  in  1702.  In  1904.  Mr.  Leland  was  made 
general  manager  of  the  Cadillac  Co.,  and  in  the  next  year  the 
stcck  of  the  Leland  &  Faulconer  Co.  was  absorbed  and  both 
plants  united  to  form  the  present  Cadillac  Motor  Car  Co.  From 
1902  until  the  present  time  about  21,000  cars  have  been  turned 

•  .\ddiess  :  SDT  Lincoln  Ave.,  Detroit,  Mich. 
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Fig.  3.    Front  View  of  the  Four-cylinder  Bnglne. 


Fig.  2.    Right  Side  of  the  Engine,  showing  Carburetor,  Commutator,  etc. 

proved  their  value  in  actual  prao 
tice.  One  of  the  most  interesting  of 
these  is  the  cylinder  construction, 
best  seen  in  Fig.  9.  This  cylinder, 
which  is  a  fine-grained  gray  iron 
casting,  has  a  flange  near  the  foi- 
ward  end,  which  enters  and  fits  a 
bored  and  faced  seat  in  the  frame. 
The  copper  water  jacket  slips  over 
the  cylinder,  and  is  flanged  to  match 
its  outer  face.  Both  it  and  the  cyl- 
inder are  held  in  place  by  a  ring 
which  passes  around  the  outside  of 
the  copper  jacket,  and  is  tightened 
down  by  the  studs  shown  screwed 
into  the  frame.  In  this  way  the  cop- 
per jacket  forms  its  own  gasket. 
The  cylinder  head  or  valve  chamber 
is  held  in  place  by  a  hollow  steel  nut 
tor  nipple,  rather)  which  is  thread- 
ed externally  right-  and  left-hand, 
and  screws  into  both  the  cylinder  and  the  valve  chamber. 
The  upper  end  of  the  copper  jacket  is  clamped  between  the 
two,  and  thus  serves  for  a  gasket  at  this  joint  also,  forming 
the  only  packing  needed.  Parts  are  kept  in  alignment  by  a 
dowel,  and  suitable  openings  connect  the  jacket  space  of  the 
cylinder  and  the  head.  Among  the  advantages  of  this  con- 
struction over  the  usual  cored  jacket  are  lighter  weight, 
greater  water  space,  more  uniform  thickness  of  cylinder  walls, 
facility  in  cleaning  the  jacket  space,  elimination  of  trouble 
from  freezing  the  cooling  water,  and  low  repair  cost  for 
broken  parts. 

The  exhaust  valve  is  placed  in  the  cylinder  head  with  its 
axis  vertical,  and  it  is  operated  from  the  cam  shaft  by  a 
push-rod  and  bell-crank.    The  inlet  valve  is  of  the  inverted 
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type,  located  directly  above  the  exhaust  valve.  U  is  operated 
by  a  lever  with  a  roller  on  Its  outer  end  which,  in  turn,  is 
actuated  by  a  push-rod  riding  on  a  roller  mounted  on  one  aiTO 
of  a  short  lever.  The  push-rod  is  connected  with  an  eccen- 
tric on  the  cam  shaft.  The  lever  on  which  it  rides  is  undtM- 
the  control  of  the  driver,  so  that  the  timing  of  tlie  valve  and 
the  amount  of  lift  may  be  varied  according  to  the  worli 
required.  The  throttling  is  thus  effected  by  the  inlet  valve 
gear.  The  carburetor  (shown  in  Fig.  10)  is  formed  In  one 
piece  with  the  inlet  valve  mechanism.  As  may  be  seen,  the 
inrush  of  air  lifts  valve  M  and  allows  the  escape  of  the  oil, 
which  falls  into  the  wire  mesh  basket  K.  where  It  is  vap- 
orized. The  lift  of  the  valve  may  be  regulated  to  give  the 
desired   richness   of   mixture. 

The  motor  frame  is  made  in  three  parts — the  frame  proper, 
and  the  top  and  bottom  plates.  The  main  shaft,  which  is  off- 
set, is  a  nickel  steel,  center-crank  forging,  finished  all  over 
by  grinding.  It  is  carried  in  babbitt  lined  bronze  bearings, 
fitted  in  bored  and  reamed  seats  in  the  motor  frame.  These 
are  held  in  place  by  cap  plates,  which  can  be  adjusted  with- 
out opening  the  motor.  The  cam  shaft  is  carried  in  bronze 
bushings  inserted  in  the  bottom  plate.  This  plate  and  the 
cam  shaft  may  be  removed  at  any  time  without  disturbing 
the  crank  shaft. 

The  transmission  of  the  10  H.  P.  machine  is  of  the  plane- 
tary type,  providing  for  two  speeds  forward  and  a  slow 
reverse.  As  shown  in  Fig.  11.  the  gearing  is  all  enclosed  in 
an  oil-tight  casing.  On  the  high-speed  forward  gear  the 
whole  transmission  revolves  as  a  unit.  The  driving  pinion 
is  of  40  point  carbon  steel  and  is  case-hardened,  as  are  also 


Railroad,  thus  giving  ample  shipping  facilities.  The  factory 
buildings  are  of  brick  and  reinforced  concrete  construction, 
lighted  by  large  windows.  Heat  is  supplied  by  a  live  steam 
system.  The  boiler-room  contains  three  water  tube  boilers, 
with  room  for  another  if  it  is  needed.  Light  and  power  are 
furnished  by  electric  current  sui)plied  by  the  Detroit  Edi- 
son Co.  Electric  driving  is  used  throughout  the  plant,  with 
motors  connected  with  each  line  shaft,  and  occasional  instal!a- 
tions  with  direct  connected  tools.  A  large  compressor  fur- 
nishes air  at  125  pounds  pressure  for  the  penumatic  ham- 
mers in  the  frame  department,  and  for  use  In  the  various 
assembling  departments,  for  cleaning  parts,  running  air 
drills,  etc.  Five  large  elevators  in  fire-proofed  brick  shalts 
convey  materials  and  parts  between  the  various  floors.  An 
automatic  sprinkler  system  is  installed,  supplied  by  four 
tanks  on  the  roof.  These  tanks  are  filled  by  a  large  fire 
pump  which  operates  whenever  the  level  of  water  in  the 
tanks  is  reduced.  This  same  system  supplies  water  for  lava- 
tory and  wash-room  use.  There  are  two  large  wash-rooms, 
each  having  GOO  bowls  and  1,000  lockers.  Soap  is  furnished 
by  the  factory. 

The  old  Leland  &  Faulconer  plant  comprises  a  foundry 
building  of  brick,  steel  and  glass,  supplied  with  cupolas  and 
a  hydraulic  jib  crane;  a  pattern  shop  and  pattern  storage 
building;  a  brass  foundry  building;  a  brick  building  for  the 
case-hardening  department;  and  a  large  three-story  brick 
building  for  the  power  plant  and  the  sheet  metal  and  brass 
working  departments.  The  building  is  lighted  by  both  gas 
and  electricity,  has  a  hot  air  heating  system,  and  is  provided 
with   large   wash-rooms  on   each   floor. 


Pig.  4.    Tbe  Cadillac  Steering  Gear.  Fig.  5.     Selective  Type  Sliding 

the  idler  pinions,  which  have  bronze  bushings  pressed  into 
them  after  hardening,  and  run  on  hardened  and  ground  pins 
pressed  into  the  gear  case.  Power  is  transmitted  to  the  rear 
axle  sprocket  by  a  Whitney  roller  chain.  An  assembled  view 
of  the  engine  is  shown  in  Fig.  8. 

The  later  vertical  four  cylinder  engine  for  the  30  H.  P. 
machine  is  shown  in  Figs.  1  to  7  Inclusive.  This  engine 
has  been  built,  as  far  as  practicable,  on  the  lines  of  the 
horizontal  machine.  As  may  be  seen  in  Fig.  6,  the  same 
arrangement  is  used  for  clamping  together  the  cylinder,  the 
copper  jacket  and  the  cylinder  head,  although  a  somewhat 
different  joint  is  used  at  the  lower  end  of  the  jacket.  In  this 
engine  also  the  crank-shaft  is  offset;  the  construction  of  the 
crank  case  and  base  is  different,  of  course,  as  shown  in 
Fig.  7.  A  leather-faced  cone  clutch  in  the  fly  wheel  trans- 
mits power  to  the  sliding  gear  transmission  (see  Fig.  5) 
which  gives  three  speeds  forward  and  one  reverse.  The  gears 
and  shafts  are  of  oil-treated  chrome-nickel  steel,  and  are 
carried  on  ball  bearings.  The  gear  case  is  oil-tight,  as  is 
also  the  universal  joint  housing  and  the  rear  axle  casing. 
The  rear  axle  carries  an  oil-treated  chrome-nickel  steel  bevel 
gear  and  pinion,  and  the  gear  mounts  are  adjustable  for  wear 
of  the  teeth.  The  steering  gear  (see  Fig.  4)  is  of  the  worm 
and  sector  type,  treated  in  the  same  ways  as  the  transmis- 
sion and  differential  gearing. 

The  Plant  and  its  Organization. 

The  main  or  Cadillac  plant  is  located  on  both  sides  of  Cass 
Ave.,  and  has  a  double  siding  connected  with  the  Belt  Line 


Gear  Transmission.  Fig.  6.    The  Cylinder  and  Piston. 

The  organization  of  the  plant  is  divided  into  the  follow- 
ing departments:  First,  the  general  manager;  secona,  the 
secretary;  third,  the  sales  department;  fourth,  the  advertis- 
ing department;  fifth,  the  purchasing  department;  sixth,  the 
time-keeping  and  cost-keeping  department;  seventh,  the  super- 
intendent and  his  assistants;  eighth,  the  engineering  and  de- 
signing departments,  who  produce  the  new  models,  tools  and 
fixtures,  and  in  conjunction  with  the  experimental  depart- 
ment, test  the  new  cars  before  placing  them  on  the  mar- 
ket; ninth,  the  foremen  and  their  assistants  in  the  forty- 
four  manufacturing  departments;  and  six  other  special  de- 
partments, some  of  which  will  be  mentioned  later.  While 
the  reader  will  be  most  interested  in  the  departments  devoted 
strictly  to  manufacturing,  the  work  of  the  engineering  and 
purchasing  departments  is  worthy  of  some  notice. 

The  designing-rccm  is  separate  from  the  general  drawing- 
room  and  is  used  by  the  chief  engineer  and  two  desigiers. 
Suggestions  for  new  designs  and  improvements  in  old  ones 
may  be  made  by  any  one  on  suitable  blanks.  They  are  all 
considered  and  passed  upon  by  a  mechanical  committee,  con- 
sisting of  the  general  manager,  the  chief  engineer,  and  the 
two  designers.  When  approved,  such  changes  are  made  im- 
mediately on  the  tracings,  and  new  blue-prints  are  made 
and  sent  to  the  departments  concerned  in  producing  those 
parts.  Tills  keeps  the  blue-prints  up-to-date,  and  avoids 
loss  in  the  carrying  through  of  parts  of  obsolete  design.  A 
well-organized  experimental  department  is  provided,  having 
the  necessary  apparatus  for  testing  new  designs.     The  work 


March,  I'JU!). 


MACHINERY. 


495 


of  the  general  (iiawiiig-room  liuludes  the  detailing  of  new 
designs,  and  the  ilral'ting  work  on  the  necessary  tools,  gages, 
jigs  and  fixtures  needed  to  prodiue  new  parts  or  models. 
Filing  cabinets  are  provided  for  current  drawings,  as  well 
.as  for  those  which  are  obsolete,  of  which  a  full  record  is  kept. 

The  Purchasing  Department,  the  Stock-rooms  and  the 
Uasollne  Storag-e. 

The  purchasing  agent  has  final  authority  on  all  matters 
concerning  the  actual  buying  of  material  used  in  the  cars, 
and  the  care  of  this  material  until  it  goes  to  the  machine 
or  assembling  departments.  Purchasing  orders  are  made  out 
in  quadruplicate.  One  copy  goes  to  the  seller,  one  to  the 
receiving  ofllce,  one  to  the  bookkeeping  department,  and  one 
to  the  file  in  the  purchasing  office.  Small  commercial  parts, 
such  as  nuts,   rivets,  etc.,  are  .stored   in   bins   in  the   general 


Fig.  7.    Top  View  of  Motor  Case  and  Crank-sliaft. 

Btock-room.  which  also  receives  the  finished  and  inspected 
parts  turned  out  by  the  manufacturing  departments.  The 
stock-room  record  is  kept  on  a  card  index  system,  and  ma- 
terial is  delivered  by  the  stock  Iveeper  only  on  presentation 
of  a  requisition  from  the  foreman  of  the  department  w-here 
it  is  to  be  used.  Bulky  parts  and  materials  are  kept  in  a 
large  warehouse,  which  is  also  under  the  care  of  the  pur- 
chasing department.  A  separate  stock-rooiji  is  required  for 
repair  parts.  These  are  kept  in  stocli  for  all  models,  clear 
back  for  the  first  one  placed  on  the  market,  and  they  are 
replaced  as  fast  as  sold   out. 

The  gasoline  used  in  testing  the  cars  is  also  considered 
as  stock,  and  a  very  carefully  planned  storage  system  is  pro- 
vided for  it.  Four  cylindrical  tanks  of  15,000  gallons  capac- 
ity each  are  buried  in  concrete  near  the  sluing,  with  the 
tops  of  the  tanks  about  five  feet  below  the  street  level.  They 
are  connected   at   top   and   bottom    by   separate   ci'oss   piping. 


Pig.  8.    The  ID  H.P.  Engine  of  the  Single-cylinder  Car. 

The  system  of  storage  is  such  that  these  tanks  are  always 
full  of  water  or  gasoline,  or  both,  so  that  air  is  always  ex- 
cluded, making  explosion  impossible.  The  upper  cross  pipe 
permits  the  free  passage  of  gasoline  between  the  tanks,  while 
the  lower  pipe  performs  the  same  function  for  the  water. 
A  suitable  arrangement  of  automatic  valves  lets  in  water 
as  fast  as  gasoline  is  removed,  or  permits  the  escape  of 
water  as  gasoline  is   introduced. 

A  notable  safety  provision  in  the  outlet  piping  for  the 
water,  positively  prevents  the  escape  of  gasoline  into  the 
sewer.  The  outlet  pipe  is  formed  into  a  iong  U-bend,  which 
extends  vertically  to  a  depth  of  70  feet,  inside  of  an  18-inch 
casing.  From  this  it  returns  and  discharges  tnrough  a  trap 
into  the  sewer.  The  depth  of  this  bend  is  such  that  the 
column  of  water  on  the  outlet  side  will  balance  a  column  of 


gasoline  having  a  height  corresponding  to  the  head  obtain- 
able from  a  tank  car  on  a  grade  5  feet  higher  than  the  pnu- 
ent  siding.  The  water  ttius  furnishes  a  permanent  seal 
against  the  discharge  of  gasoline. 

The  distribution  of  the  gasoline  is  also  carefully  safe- 
guarded. It  is  supplied  to  the  various  testing  rooms  and  to 
tiie  factory  garage  through  piping  from  the  storage  sys- 
tern.  It  is  retailed  by  Bowser  registering  pumps  which  are 
kept  locked  when  not  in  use.  As  a  further  safeguard,  all 
the  piping  is  enclosed  in  concrete,  and  the  whole  syeti  m 
is  BO  arranged  that  it  may  be  flooded  with  water  to  a  depth 
of  five  feet  in  case  of  Are  In  any  building  which  might  later 
be  built  over  it. 

Tool  and  Tool  Supply  Departments. 

The  tool  department  is  located  on  the  top  floor  and  at  the 
north  side  of  the  building,  where  the  best  light  is  obtain- 
able. It  is  devoted  to  the  manufacture  of  the  jigs  and  fix- 
tures and  many  of  the  gages  employed  in  the  factory.  The 
equipment  consists  largely  of  Reed  and  Hendey  &  .Norton 
lathes,  Hendey  shaptrs.  Brown  &  Sharpe  milling  machines, 
and  Brown  &  Sharpe  universal  and  surface  grinders.  The 
high  degree  of  interchangcability  required  in  the  produit 
demands  a  high  standard  of  workmanship  in  this  depait- 
ment.  At  the  time  Fig.  12  was  taken,  some  manufacturing 
was  being  done  here.  A  wire  enclosure  at  the  right  con- 
tains the  tool  inspecting  department.  The  tool  steel  stock 
and  tool  grinding  rooms  are  at  the  further  end  of  the  pic- 
ture. 

The  tool  supply  department  is  closely  allied  with  the  tool- 
room. Its  work  is  principally  that  of  caring  for,  sharpen- 
ing and  recording  the  various  jigs,  fixtures  and  cutting  tools. 
All  these  tools  are   looked  out  for  by  a  card   index   system, 


Fig.  9.     Section  through  Cylinder  eho^ving  the  Water  Jacket  Construction. 

which  Shows  where  they  are  used,  and  what  repairs  if  any 
have  been  necessary.  This  department  orders  all  the  small 
commercial  tools,  and  keeps  a  debit  account  with  each  branch 
tool-room  for  the  supplies  furnished  it,  giving  credit  for 
all  tools  worn  out  in  legitimate  use  or  broken  in  unavoidable 
accidents.  A  perpetual  inventory  is  thus  kept  of  all  the 
special  and  commercial  tools  kept  on  hand.  A  card  index 
inventory  of  the  machine  tools  is  kept  in  the  purchasing 
department. 

Forge,  Foundry  and  Sheet  Metal  Departments. 

It  will  not  be  possible  to  more  than  briefly  mention  that 
part  of  the  equipment  of  the  forty-four  manufacturing  de- 
partments, which  Is  concerned  with  the  actual  work  on  the 
parts.  The  blacksmith  shop  is  small,  owing  to  the  exten- 
sive use  of  drop  forgings,  but  it  is  finely  fitted  up  with  Buf- 
falo down-draft  forges,  a  tool  forge  with  a  coke  magazine, 
gas  furnaces,  water  jacketed  dipping  tanks,  and  an  electric 
welding  machine.  The  bulk  of  the  work  consists  of  tool 
dressing,  and  the  making  of  forgings  for  jigs  and  fixtures 
and  for  special  car  equipment.  The  case-hardening  depart- 
ment has  ten  large  Frankfort  gas  furnaces  equipped  with 
pyrometers,  connected  by  a  switch-board  with  a  galvanometer 
reading  to  degrees  Fahrenheit.  Oil  and  water  dipping  tanks 
with  steam  and  cooling  water  jackets  are  provided.  These 
are  piped  to  a  steam  pump  to  give  positive  circulation. 
Square  and  oblong  pots  are  used  for  small  machine  parts, 
while  round  pots  with  central  holes,  to  insure  uniform  heat, 
are  used  for  the  large  rear  axle  bevel  gear. 

The  iron  foundry  is  provided  with  a  large  and  a  small 
cupola.     The   latter    is   used    largely   for   heats   of   a  special 


49G 


MACHINERY. 


March,  1909. 


nature.  The  most  approved  methods  for  testing  and  chemi- 
cal analysis  are  employed  to  keep  track  of  the  output.  This 
Is  necessitated  from  the  fact  that  the  foundry  furnishes  cast- 
ings for  other  motor  car  builders  besides  the  Cadillac  Co. 
The  brass  foundry  furnishes  the  necessary  castings  for  the 
bronze  bushings,  carburetor  and  lubricator  parts,  small 
valves  and  fittings,  etc.  These  are  finished  in  the  brass  nia- 
oliine  shop,  which  is  equipped  with  forty  Warner  &  Swasey 
screw  machines,  besides  several  Fox  lathes,  drill  pressts,  mill- 
ing machines  and  several  special  lathes.  All  the  lubricators, 
gasoline  valves,  carburetors  and  bearings  used  are  produced 
here. 

In  the  sheet  metal  department  are  made  the  vertical  tubu- 
lar  radiators,    gasoline   tanks,   dashes,    fenders,   etc.,   as    well 


Pig.  lO.    The  CadUlac  Carburetor. 

as  small  punchlngs,  such  as  washers,  clips,  etc.  The  press- 
room has  a  complete  equipment,  ranging  from  foot  presses  up 
to  20  ton  power  presses,  capable  of  cutting  and  forming  parts 
up  to  36  by  48  inches.  Gas  furnaces  are  used  for  heating 
the  soldering  irons  and  work  when  assembling  the  radiators. 
The  radiators  and  tanks  are  tested  by  compressed  air  while 
submerged  in  water.  The  frame  department  is  equipped 
with  gas  furnaces  and  pneumatic  hammers  for  riveting  and 
heading. 

Equipment  of  the  Machine  Departments. 

For  convenience  in  handling  the  work,  all  the  engine  parts 
are  drilled  and  milled  in  two  separate  departments  in  one 
large  room,  w-hile  the  similar  operations  on  the  chassis  parts 
are  performed  in  another  room,  which  is  shown  in  part  in 
Fig.  13.  The  equipment  of  this  department  includes  a  large 
number  of  Cincinnati  drill  presses,  Cincinnati  and  Brown 
&  Sharpe  milling  machines,  and  a  Beaman  &  Smith  cylinder 
boring  machine,  arranged  for  handling  transmission  cases  and 
axle  housings.  The  engraving  shows  the  large  use  of  multi- 
ple spindle  drills,  quick  change  drill  sockets  and  jigs. 

The  equipment  of  the  motor  drilling  department  is  some- 
what similar,  ranging  from  a  sensitive  bench  drill  to  a  24 
spindle  motor-driven  Baush  machine.  This  is  used  in  drill- 
ing the  24  holes  for  studs,,  cap  screws,  etc.,  in  the  lower  half 
of  the  motor  frame.  These  holes  are  all  drilled  at  one  time, 
and  have  to  accurately  match  similar  holes  in  the  upper 
half.  This,  it  will  be  seen,  requires  a  high  grade  of  work- 
manship. The  milling  department  for  motor  parts  employs 
several  Whitney  hand  millers.  Brown  &  Sharpe  horizontal 
millers  of  various  sizes,  several  vertical  machines  of  the 
same  make,  and  six  heavy  motor-driven  Cincinnati  machines. 
There  are  also  to  be  found  here  two  milling  machines  built 
by  Leland  &  Faulconer,  which  are  unusual  in  that  the  table 
has  longitudinal  and  cross  feeds  only,  the  vertical  adjust- 
ment being  applied  to  the  spindle.  High-speed  steel  inserted 
tooth  cutters  are  in  general  use. 

The  screw  machine  department  is  one  of  the  largest  in 
the  factory,  occupying  a  floor  space  of  80  by  200  feet,  and 
containing  62  machines,  exclusive  of  the  tool  grinders. 
Brown  &  Sharpe,  National,  Acme,  Davenport  and  Cleveland 
machines  are  used  for  making  cap  screws,  nuts,  studs  and 
other  parts  up  to  one  Inch  in  diameter.  Gridley  machines 
are  employed  for  larger  work.  Jones  &  Lamson  flat  turret 
lathes  are  used  for  shafts,  spindles  and  some  gear  blanks. 
The  Potter  &  .Johnston  automatic  machine  is  employed   for 


much  of  the  chucking  work  in  combination  with  the  Gisholt 
and  Steinle  machines,  which  are  used  mostly  for  machining 
clutch  and  gear  mounts.  A  group  of  Bardons  &  Oliver  ma- 
chines are  used  on  certain  engine  parts,  which  have  to  be 
held  in  face-])late  fixtures  and  finished  largely  by  hand  labor. 
The   larger    Acme    machines   are   direct   connected. 

While  most  of  the  round  parts  are  finished  complete  on  the 
screw  machine,  a  lathe  department  is  necessary  tor  some  work 
which  has  to  be  turned  on  arbors.  Fly-wheels  and  some  long 
axle  shafts  are  also  linished  here.  The  equipment  includes 
Reed  lathes,  a  Bullard  boring  machine  for  finishing  Hy-wheels, 
and  two  Beaman  &  Smith  double-spindle  horizontal  boring 
machines  for  roughing  out  the  cylinders.  The  latter  are  simi- 
lar in  design  to  that  described  in  the  department  of  New  Ma- 
chinery and  Tools  of  the  October,  lUilS,  issue  of  Maciiim;hy, 
being  provided  with  turntable  fixtures,  so  that  two  cylinders 
may  be  set  up  while  two  others  are  being  bored.  After  the 
cylinders  are  roughed  out,  they  are  tested  under  hydraulic 
pressure  and  sent  to  the  grinding  department. 

The  grinding  department  finishes  practically  every  round 
part  on  the  car  except  the  crank-shaft,  which  comes  finished 
from  a  firm  making  a  specialty  of  that  work.  Heavy  Norton 
and  Brown  &  Sharpe  grinders  are  used  for  finishing  long 
parts.  Medium  sized  Landis  and  Brown  &  Sharpe  grinders 
take  care  of  work  up  to  3  inches  in  diameter  and  8  inches 
long.  Special  Brown  &  Sharpe  and  Heald  grinders  are  used 
for  finishing  the  cylinders,  which  are  held  exactly  as  they 
will  be  on  the  assembled  engine,  so  that  clamping  strains  are 
duplicated.  The  pistons  are  finished  in  one  of  the  heavy  Nor- 
ton machines.  The  group  of  Heald  machines  is  used  exclu- 
sively on  internal  work,  and  an  equipment  of  face  grinders 
finishes  the  washers  and  fiat  disks  used  in  the  cars.  The 
square  shafts  which  carry  the  sliding  members  of  the  trans- 
mission are  ground  to  size  on  a  group  of  Brown  &  Sharpe 
surface  machines,  fitted  with  suitable  index  fixtures.  In  con- 
trast to  the  heavy  Norton  grinders  with  their  24-inch  wheels, 
is  a  bench  grinder  purchased  from  the  Waltham  Watch  Tool 
Co.,  for  finishing  internal  ball  races.  This  little  machine  uses 
a  wheel  about  the  size  of  a  five-cent  piece,  and  may  be  set  to 
grind  to  a  radius  of  %  inch.  Careful  attention  is  given  to 
providing  suitable  racks  for  ground  work  to  avoid  injury  in 
handling. 

In  Fig.  14  is  seen  a  partial  view  of  the  gear-cutting  depart- 
ment.   A  Gleason  bevel  gear  generating  machine  is  here  shown 


Fig.  11.    Planetary  Transmission  used  on  the  Single-cylinder  Engine. 

at  work  cutting  a  rear  axle  gear.  The  complete  equipment 
includes  thirty  standard  machines,  and  four  others  of  special 
design,  besides  four  testing  machines.  The  list  includes  fifteen 
Brown  &  Sharpe  automatic  gear  cutters,  one  large  Gould  & 
Eberhardt  machine,  two  Fellows  gear  shapers  for  internal 
gears,  one  Bilgram  and  three  Gleason  bevel  gear  planers,  two 
imported  French  machines  for  special  pinion  work,  and  a 
Pratt  &  Wliitney  worm  milling  machine.  One  of  the  testing 
machines,  that  for  bevel  gears,  is  seen  at  the  extreme  right  of 
Fig.  14.  The  testing  machine  for  spur  gears  is  provided  with 
a  vernier  scale  for  reading  center  distances  to  thousandths 
of  an  inch. 

Inspection  and  Assemblinir  Departments. 
The  inspection  department  consists  of  a  chief  inspector  and 
his  foremen,  and  the  men  under  them,  who  together  form  a 
corps  of  over  one  hundred  men.  These  men  inspect  commer- 
cial parts  as  they  go  through  the  receiving  department,  the 
output  of  each  manufacturing  department  as  it  goes  to   the 
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assembling,  tUe  lliial  assembling  of  the  parts  In  the  chaBBis, 
and  the  nnish  of  the  completed  machine  on  both  the  mecha- 
nism and  the  body.  The  inspectors  are  furnished  with  all 
necessary  appliances  for  doing  this  work  accurately.  Drop 
forgings  are  examined  for  visible  flaws,  and  sounded  for  invis- 
ible ones.  Springs  are  tested  on  machines  especially  built  for 
the  purpose.  Kvery  machine  department  has  its  inspection 
bench,  provided  with  the  necessary  plug  and  snap  gages  tor 
the  entire  range  of  its  output.  Micrometer  calipers  up  to  the 
6-lnch  size  are  in  general  use.  Thread  micrometers  are  used 
In  place  of  ring  thread  gages  wherever  possible.  For  testing 
turned  and  bored  parts  for  concentricity,  Brown  &  Sluirpe  test- 
ing centers  and  indicators  are  used.  Suitable  surface  plates, 
V-blocks  and  height  gages  are  provided.  The  inspectors  in 
the  grinding  department  are  furnished  with  strong  reading 
glasses  for  use  on  certain  work.  These  inspectors  are  outside 
the  jurisdiction  of  the  other  department-heads,  and  have  full 
authority  to  throw  out  all  parts  and  materials  not  up  to  the 
standard. 


Fig.  12.    A  Partial  View  of  the  Tool-making  Department. 
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Fig.  14.    A  Comer  of  the  Gear-cutting  Room. 

The  work  of  assembling  is  divided  between  several  gangs, 
each  of  which  does  its  own  particular  work.  One  group  of 
assemblers  scrapes  the  crank-shaft  bearings  to  fit,  and  "runs 
them  in"  by  a  belt  on  the  fly-wheel.  Another  assembles  the 
cam-shaft  members.  Still  another  assembles  the  piston,  its 
rings,  pins,  connecting  rod  and  bearings,  while  the  "cylinder 
gang"  assembles  the  cylinder  and  cylinder  head  and  copper 
water  jacket.  The  final  assembling  is  then  done  on  stands  as 
shown  in  Fig.  15.  This  consists  merely  in  bolting  the  various 
parts  together,  setting  the  cam  gears  (which  are  marked  in 
a  jig),  timing  the  valves,  adjusting  the  bearings,  and  testing 
the  water  connections.  The  points  of  valve  opening  and  clos- 
ing are  marked  on  the  rim  of  the  fly-wheel,  and  a  fixed  pointer 
shows  the  central  position. 

The  Testing  Department  and  its  Equipment. 

From  the  assembling  room  tlie  engines  are  taken  to  the 
testing  department,  where  they  are  placed  on  iron  stands  and 
connected  with  the  gasoline  and  water  supplies,  and  to  the 
electrical  connections  for  the  ignition,  which  are  shown  plainly 
in  Fig.  16.  The  engines  are  run  at  moderate  speed  until  they 
get  down   to  work,  when  the  speed  is  gradually   brought  up 


to  the  maximum.  A  brake-horsepower  test  of  each  engine  ie 
made,  and  those  which  fail  to  come  up  to  the  requirementB 
are  returned  to  the  asstmbllng  department  for  reconstruction. 
As  a  check  on  this  test,  stock  engines  are  sent  to  the  experi- 
mental department  at  regular  Intervals,  and  tested  there  by 
connection  with  a  dynamo  fitted  with  suitable  electrical  meas- 
uring Instruments.  After  the  testing  the  engines  go  Into 
stock,  or  to  tlie  chassis  assembling  department. 

All  the  parts  necessary  for  the  completed  chasals  are 
brought  to  this  assembling  department.  The  order  of  assem- 
bling Is  as  follows:  The  frames  are  first  laid  on  horses  and 
the  mechanism  dust  shield  Is  put  on.  The  springs  and  axles 
are  next  attached,  and  then  the  engine  and  transmission  gear- 
ing are  set  and  lined  up.  The  engine  is  supported  at  three 
points,  and  is  connected  by  a  universal  sliding  joint  with  the 
transmission  gearing,  thus  permitting  weaving  of  the  frame 
without  danger  of  disalignment.  The  universal  joint  between 
the  transmission  and  the  differential  gearing  is  practically 
straight  when   the  car  is  loaded,  and   runs  at  a   very  slight 


Fig.  13.    The  Chassis  Drilling  and  Milling  Departments. 


Pig.  15.    The  Four-cylinder  Engine  Assembling  Department. 

angle  when  the  car  is  light.  The  exhaust  pipe  and  muffler 
are  next  connected,  and  then  the  controlling  and  brake  levers 
and  the  pedals.  The  radiator  and  water  connections  come 
next,  followed  by  the  steering  gear.  The  placing  of  the  ma- 
hogany dash  in  position  permits  the  mounting  of  the  electrical 
apparatus;  and  the  bolting  on  of  the  gasoline  tank  and  its 
connections  completes  the  chassis,  except  for  the  wheels  and 
tires.  An  old  set  of  these  are  put  on  the  car  in  the  assembling 
department,  to  be  used  for  the  road  test.  The  method  of 
assembling  is  practically  the  same  for  the  single  cylinder  car. 
Two  separate  testing  departments  are  provided — one  for  the 
single  cylinder  cars,  and  the  other  for  the  four-cylinder  cars. 
The  former  were  given  road  tests  for  the  first  two  years  of 
their  manufacture,  until  all  the  w-eak  points  in  the  construc- 
tion had  been  eliminated.  The  testing-room  shown  in  Fig.  17 
was  then  built,  and  the  cars  have  since  been  tested  here. 
Fifteen  stands  are  provided.  The  rear  wheels  rest  on  a  pair 
of  48-inch  pulleys,  mounted  on  a  shaft  which  carries  a  fan 
about  72  inches  in  diameter  by  36  inches  wide,  projecting 
through  the  floor  in  the  sheet  iron  casing  shown.  In  addition 
to  the  resistance  thus  offered  by  the  fan,  a  brake  is  mounted 
on  the  shaft  between  the  pulleys,  controlled  by  the  hand-w  heel 
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on  the  stand  shown  projecting  through  the  noor  at  the  rear 
of  each  machine,  lly  this  means  It  is  possible  to  work  the 
engine  against  any  desired  resistance,  even  to  the  extent  of 
stalling  It.  The  chassis  are  held  hy  padded  hocks,  fastened 
by  ropes  or  chains  to  the  brake  wheel  stands.  The  blast  of 
air  produced  by  each  fan  Is  led  through  a  sheet  metal  conduit 
and  directed  against  the  radiator  of  the  engine,  thus  giving 
the  same  cooling  effect  that  would  be  experienced  at  corre- 
sponding speeds  on  the  road  on  a  still  day.  The  speed  In 
miles  per  hour  is  read  ficni  Schaffer  &  Budenburg  tachometers. 
Tlie  four-cylinder  testing  stands  are  similar  in  principle, 
though  somewhat  differently  arranged,  as  the  fans  are  placed 
beneath  the  front  of  the  machine,  being  connected  with  the 
driving  shafts  by  sprockets  and  chains.  After  being  run  here 
a  sufficient  time  to  make  sure  of  their  adjustment  and  running 
condition,  temporary  bodies  are  placed  on  the  chassis  and 
each  car  given  a  thorough  test  by  reliable  men  on  the  country 
reads  outside  the  city.     After  this  has  been  done  to  the  satis- 


of  body,  etc.    This  record  has  been  found  of  the  greatest  assist- 
ance to  the  repair  order  department  in  filling  poorly  written 

orders. 

InterchangreablUty. 

In  connection  with  this  subject  of  repair  orders,  mention 
should  he  made  of  the  high  degree  of  interchangeability  at 
tained  by  the  Cadillac  Co.  This  was  Illustrated  by  a  test  made 
last  March  by  a  committee  of  the  Royal  Auto  Club  of  England, 
who  selected  by  lot  three  Cadillac  cars  of  the  same  10-horse- 
power  model,  disassembled  them  under  the  eyes  of  an  Inspec- 
tor of  their  own  appointment,  placed  the  disassembled  parts 
(721  from  each  car)  in  a  pile,  and  mixed  them  up  indiscrim- 
inately, 81  parts  were  then  taken  out  and  replaced  by  81  repair 
parts  from  stock.  The  cars  were  thereupon  reassembled  from 
this  mixed  pile  by  the  use  of  wrenches,  screw-drivers,  etc.,  but 
without  the  use  of  scrapers,  flies  or  even  emery  cloth.  Only 
one  part,  a  cotter  pin,  was  injured  in  reassembling.  These 
three    heterogeneously    reassembled    cars   were    each    given    a 


Fig.  16.     Testing  the  Four  Cylinder  Engines. 


Fig.   17.     The   Single   C\  Imii.  r    i  lia.^sis  Testing  Stand,   arranged  for 
Fan  and  Blake  Resistance. 


Fig.  18.     The  Body  Trimming  Department. 

faction  of  the  foreman  of  the  department,  the  testing  body  is 
removed  and  the  chassis  is  washed  successively  In  water  and 
gasoline,  and  dried  by  an  air  jet. 

Finishing. 

The  painting  and  finishing  of  the  chassis,  bodies  and  wheels 
Is  done  in  separate  departments.  The  bodies  receive  one  coat 
of  rough  filler,  and  fifteen  more  coats  of  filler  color  and  var- 
nish, before  completion.  A  view  of  the  trimming  departments 
for  the  bodies  is  shown  in  Fig.  18.  Fenders,  hoods,  brackets, 
etc.,  are  enameled  and  baked.  Fig.  19  shows  some  of  the  pipe 
frame  trucks  used  to  hold  these  sheet  metal  parts  during  the 
baking. 

The  chassis,  bodies,  hoods,  fenders,  etc.,  finally  go  to  the 
large  finishing-room  on  the  ground  floor,  where  the  final 
assembling  and  testing  of  the  complete  car  is  done.  Each 
complete  car  is  driven  out  by  a  flnal  inspector  to  make  sure 
that  all  adjustments  are  correct.  Before  shipping,  a  detailed 
record  is  made  of  each  car,  beginning  with  the  motor  number, 
and  giving  the  dates  of  motor  assembling,  motor  testing,  all 
the  various  painting,  finishing  and  shipping  dates,  together 
with  any  information  of  a  special  kind,  such  as  size  and  color 


Fig    19.     Storage  ol  Knamelled  Parts,  showing  Wheeled  Stands 
used  in  the  Baking  Ovens. 

500  mile  reliability  run  on  the  Brooklands  track,  at  an  average 
speed  of  33  to  34  miles  per  hour,  without  developing  the 
slightest  defect.  This  test  speaks  well  for  the  organization 
of  the  factory. 

The  whole  Cadillac  plant  is  now  devoted  to  the  production 
of  the  four-cylinder.  30-horse-power  car,  the  "Model  30"  as  it 
is  called.  The  machine  departments  are  run  twenty-two  hours 
a  day,  employing  a  total  of  3,000  men  in  all  departments. 
Thirty-six  complete  cars  a  day  are  produced. 

*     *     * 

So-called  black  oil  finish  on  steel  may  be  produced  in  sev- 
eral ways,  but  the  Brass  World  states  that  the  following 
method  is  one  of  the  best.  The  article  to  be  finished  is  heated 
in  a  furnace  to  a  cherry  red  heat,  and  is  then  plunged  into 
lard  oil.  It  is  immediately  removed,  and  the  oil  is  burned 
oft  In  the  furnace.  When  this  has  been  done,  the  object  Is 
immersed  in  water.  After  the  imraersicn  in  water,  the  sur- 
face of  the  steel  will  be  black  and  will  not  rust.  In  order  to 
bring  out  the  best  surface,  a  light  film  of  linseed  oil  may  be 
applied  to  the  article  after  it  has  been  removed  from  the 
water. 
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GEOMETRICAL  PROGRESSION  FOR  SPINDLE 
SPEEDS. 

PRANCIS   W    HHAW  • 

The  utility  of  the  data  sheet  table  of  geometrical  progres- 
sions for  spindle  speeds,  published  in  the  November,  1908,  num- 
ber of  the  engineering  edition,  is  unquestionable,  but  In  the 
writer's  opinion,  it  is  not  conflned  to  the  use  suggested  by  the 
author.  I  have  now  had  several  years'  experience  in  the  use 
of  a  similar  table,  and  have  designed  many  gear  systems, 
but  I  have  never  yet  been  able  to  make  use  of  its  labor  sav- 
ing properties  in  getting  out  a  series  of  speeds  in  geometrical 
progression,  except  as  will  be  described  herewith.  The  re- 
<]uired  speeds  have  never  happened  to  correspond  in  their 
percentage  of  decrease  with  any  of  those  given  in  the  table. 

The  chief  use  I  have  made  of  the  table  is  to  find  roughly 
the  percentage  of  decrease,  whicli  is  done  as  follows:  A  pair 
of  dividers  is  set  so  that  tlie  points  span  a  distance  from  1 
in  the  "Number  of  Speed  Changes  Required"  column  to  the 
number  corresponding  to  the  number  of  speed  changes  required 
— say,  for  example,  16.  Having  decided  upon  the  maximum 
and  minimum  speeds,  the  dividers  as  previously  set  are  used 
to  find  In  the  percentage  column,  by  trial,  two  speeds  16 
spaces  apart,  which  most  nearly  correspond  with  those  re- 
quired. The  tables,  from  my  point  of  view,  would  have  been 
much  more  useful  had  the  differences  between  the  adjacent 
columns  been  smaller,  say  %  per  cent. 

In  designing  a  speed-varying  mechanism  for  a  machine 
tool  drive,  it  is  usual  to  consider  first  what  limit  speeds  are 
necessary  to  meet  the  requirements  of  the  work,  then  the 
number  of  speeds.  As  a  matter  of  fact,  however,  the  latter 
point  is  usually  governed  by  some  set  design  already  applied, 
it  may  be,  to  other  sizes  of  the  same  class  of  machine.  Often- 
times, the  productions  of  our  competitors  cause  us  to  draw 
the  lines  a  little  wider,  as  we  must  have  as  many  talking 
points  as  possible. 

Having  decided  the  points  enumerated  and  chosen  the  limit 
speeds,  there  appears  to  the  writer  no  good  reason  why  they 
should  not  be  adhered  to;  why  be  content  with  an  approxi- 
mation when  to  secure  the  ideal  is  so  simple?  The  difficulty 
of  applying  the  table  has  been  admirably  obscured  by  the 
author  in  the  example  quoted,  by  taking  250,  ah  aliquot  part 
-of  1,000.  as  one  of  the  limit  speeds.  Had  he  chosen,  say  346, 
as  the  highest  speed,  he  would  have  been  under  the  necessity 
of  multiplying  each  number  by  0.346.  To  do  this  operation 
■for,  say  16  speeds,  would  involve  practically  as  much  labor 
as  to  arrive  at  the  result  by  the  logarithmic  process.  A 
method  by  which  any  reasonably  simple  geometrical  progres- 
sion can  be  found  in  less  than  half  an  hour,  is  shown  in  the 
following  working  of  a  suppositious  example.  The  require- 
ment is  16  speeds  varying  from  6.5  to  270  R.  P.  M..  To  find 
the  common  ratio,  i.  e.,  the  number  by  which  6.5  must  be  mul- 
tiplied to  produce  the  second  speed,  and  by  which  the  second 
or  any  other  speed  must  be  multiplied  to  produce  the  next 
higher  speed,  it  is  necessary  to  use  the  well-known  formula, 
modified  a  little  to  suit  the  method  of  working,  viz.: 


the  value  of  which  expression  may  be  found  logarithmically 
log  270  -  log  6.5      a.48U  -  O.Hr.>S» 


thus:  log 
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in  which 

r^  common  ratio, 

7  =  last  term. 

•a  =  first  term, 

n  =  number  of  terms  (not  means') . 

For  the  benefit  of  the  beginner, 
proof  may  be  followed  with  profit, 
series  in  geometrical  progression:  2, 
gression  the  common  ratio  obviously  is  4/3=  2,  32  is  the  fifth 
term  (1),  and  2  the  first  term  (a).  If  these  terms  only  are 
known,  the  common  ratio  is  found  by  extracting  the  fourth 
root  of  32  -^  2  which  equals  2.  The  root,  it  will  be  noted,  (4) 
is  tlie  number  of  terms  n  —  I.     In  our  suppositious  case 


the  following  graphical 
Examine  the  following 
4,  8,  16,  32.     In  this  pro- 
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=  lQg  r.  Continued  addition  of  log  r  (or  0.1079)  to  log  6.5 
(or  0.8129)  gives  the  log  of  subsequent  terms  In  the  speed 
progression. 

Speed. 


Speed. 

1 

l.ot,'. 
.8129 

.1079 

Number. 
6.5 

8.333 

10.69 

13.70 

17.56 

22.51 

28.86 

37.00 

2 

.9208 
.1079 

3 

1.0287 
.1079 

4 

1.1366 
.1079 

5 

1.2445 
.1079 

6 

1.3524 
.1079 

t 

1.4603 
.1079 

8 

1.5682 

10 


11 


12 


13 


14 


15 


16 


Log 

Number. 

1.5682 

.1079 

1.6761 

47.43 

.1079 

1.7840 

60.81 

.1079 

1.8919 

77.96 

.1079 

1.9998 

99.98 

.1079 

2.1077 

121.1 

.1079 

2.2156 

164.3 

.1079 

2.3235 

210.6 

.1079 

2.4314 


270.1 


B 

C 

D 

8.3 

10.7 

13.7 

22.5 

29 

37 

61 

78 

100 

64 

211 

270 

.\ddi-ess  :    40  Greshan  St.,  Coventr.v.  Eng. 


It  will  be  noted  that  although  four  figure  logarithms  have 
been  used,  the  error  after  15  successive  additions  is  practi- 
cally negligible.  The  original  number,  obtained  at  the  fif- 
teenth step,  is  a  certain  check  upon  the  accuracy  of  the  cal- 
culation. 

When  the  numbers  have  been  obtained,  they  are  set  out  in 
tabular  form  (useless  decimal  places  being  omitted)  to  suit 
the  particular  gear  system.     For  example: 

SPINDLE  SPEEDS. 

Hand  Wheel  at 
Levers  at  A 

1  and  3 6.5 

1  and  4 17.6 

2  and  3 47 

2  and  4 128 

These  figures  will  no  doubt  require  some  modification  after 
calculation  of  the  gearing  to  the  nearest  tooth,  but  care  in 
arrangement  of  center  distances  of  gears  always  gives  an  ap- 
proximation within  about  2  per  cent. 

ai         »         « 

MALLEABLE  VS.  STEEL  HAMMERS. 

In  the  discussion  of  the  paper  by  Mr.  Rafte  Emerson,  pre- 
sented before  the  New  York  Railroad  Club  last  fall,  the 
assertion  was  made  that  it  is  nonsensical  to  supply  englnemen 
with  good  cast  steel  hammers.  It  appears  that  the  New  York 
Central  experimented  some  years  ago  in  this  direction  to 
save  expenses.  First,  a  hammer  made  of  a  steel  casting  was 
used  with  satisfaction,  and  finally  one  was  made  still  cheaper 
by  using  ordinary  malleable  iron. 

We  do  not  know  what  the  feelings  of  the  average  engine- 
man  are  when  required  to  use  a  malleable  hammer,  but  we 
think  that  if  he  has  had  the  mechanical  training  proper  for 
the  position  that  he  would  regard  it  as  an  insult.  In  the 
first  place  a  malleable  hammer  is  likely  to  be  a  dangerous 
tool;  chips  are  liable  to  fly  from  the  face  when  struck  against 
a  steel  surface,  which  may  injure  the  sight,  and  in  the  second 
place  the  cheapness  and  crudity  of  such  a  tool  would  tend  to 
destroy  the  pride  an  engineman  should  have  in  keeping  up  his 
tool  equipment.  The  importance  of  this  depends  largely  on 
the  personal  equation,  but  the  point  is  that  there  are  wasteful 
economies,  and  we  believe  that  the  malleable  hammer  is  a 
horrible  example.  The  amount  that  a  railroad  corporation 
can  save  in  one  year  by  using  such  hammers  in  place  of 
good  steel  hammers  is  so  inconsequential  that  it  can  hardly 
afford  to  offend  the  sensibilities  of  its  employes  by  such  sub- 
stitution. 
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SIZES  OF  WORKING  DRAWINGS.* 


WUUam  L.  Breatht 


WII.MAM  L.  BRBATH.t 

Miinufacturors  do  not  have  any 
universal  stanilanl  of  Bizea  for 
working  drawinss.  From  time 
to  time  there  liave  been  recom- 
mendations made  by  various  soci- 
eties regarding  standard  sizes, 
but  these  recommendations  have 
had  little  effect  In  bringing  about 
any  generally  accepted  standard 
in  drafting-room  practice.  Many 
firms  use  large  and  unwieldy 
drawings,  which  are  as  difficult 
for  the  draftsmen  to  work  on, 
as  they  are  cumbersome  to  handle  by  those  -who  are  to  use 
them.  Of  course,  most  drafting-rooms  have  their  own  stand- 
ard sizes  for  the  sheets.  There  is  usually  a  small  sheet  for 
sketches  and  details  and  then  larger  sizes  which  are  multi- 
ples of  the  detail  size.  These  larger  sizes  are  used  for  the 
assembly  drawings  and  for  detailing  large  pieces.  It  is,  how- 
ever, difficult  to  take  care  of  all  these  various  sizes  of  draw- 
ings, a  difficulty  which  can  be  avoided  by  having  only  one 
size  sheet  of  a  convenient  size  for  both  the  draftsmen  and 
the  shop. 

The  size  of  the  sheet  to  be  adopted  should  be  chosen  first 
of  all  with  regard  to  economy  In  cutting  the  sheets  from 
commercial  sizes  of  paper  and  tracing  cloth.  Tracing  cloth 
comes  in  rolls  30,  36,  42,  or  48  inches  wide,  and  there  is 
thus  a  wide  range  to  choose  from.     The  standard  sheet  used 
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Fig.  1-    Master  Drawing  of  Simple  Machine  Bed. 

by  the  U.  S.  Navy  department,  and,  the  writer  believes,  also 
by  other  departments  of  the  government,  is  21  by  27  inches. 
All  manufacturers  working  on  orders  for  the  Navy  must 
send  tracings  of  their  work  on  this  size  sheet,  and  some 
manufacturers,  therefore,  have  adopted  this  size  as  their  own 
standard.  It  can  be  cut  without  waste  from  a  roll  42  inches 
wide,  but  it  is,  however,  too  large  to  be  convenient  for  the 
draftsman,  as  it  makes  his  work  much  more  tiresome  than 
a  small  sheet  where  all  corners  can  be  readily  reached  from 
one  position.  Besides,  this  sheet  gives  more  room  than  is 
necessary  for  detailing  one  piece  of  ordinary  size,  and  there- 
fore, as  many  as  twenty  pieces  are  often  detailed  on  one 
sheet.  This  is  an  inconvenient  system,  as  it  often  happens 
in  the  shop  that  two  or  more  men  must  refer  to  different 
details  on  the  same  drawing,  and  often  the  blue-print  will  be 
cut  in  pieces  so  that  each  man  gets  the  part  on  which  he  is 
W'Orking.  This  is  a  common-sense  way  of  avoiding  the  incon- 
venience of  having  two  men  working  on  the  same  blue-print, 
and  also  is  a  hint  to  the  drafting-room  to  have  but  one  detail 
on  each  sheet.  A  convenient  size  sheet  could  be  obtained 
by  cutting  the  size  mentioned  in  two,  making  a  size  IZy^  by 


*  For  additional  information  on  standard  dratting-room  methods,  and 
kindred  subjects,  see  Machinery.  February,  1908  :  Standard  Drawlng- 
Uoom  Methods,  and  also  the  articles  there  referred  to. 

t  .Address  :  258  Lefferts  Ave..  Brooklyn,  N.  Y. 

:  William  I,.  Breath  was  bom  ]8.j!).  He  has  been  a  draftsman, 
working  for  the  .\tlas  Engine  Works.  Indianapolis.  Ind. :  .\merican 
Tobacco  ("o..  New  York ;  Standard  Motor  Construction  Co.,  Jersey 
City,  X.  J. :  Power  and  Mining  Machinery  Co..  Cudahy.  Wis. :  rneu- 
matic  Torpedo  Construction  Co.  His  specialty  is  gas  power  and  fine 
machinery. 


21    Inches.     Even   a   somewhat   smaller   sheet,   say    IS    by    12 
inches  would  be  better. 

To  use  a  small  size  sheet  for  all  assembly  drawiuLis  and 
for  detailing  of  large  pieces,  requires  a  method  somewhat 
different  from  those  ordinarily  in  use  in  drafting-rooms,  but 
it  does  not  add  to  the  complication  of  the  work  of  the  draft- 
ing-room. Fig.  1  shows  a  13VJ  by  21-inch  sheet,  and  on  it 
is  drawn  a  bed  of  simple  design.  The  bed  is  drawn  only  in 
outline,  and  shows  a  plan,  elevation  and  end  view.  The  main 
center  lines  are  also  drawn,  as  well  as  the  main  faces.  The 
drawing  is  numbered  according  to  the  regular  system  of 
the   drafting-room.     The   center   lines  are   lettered   A-A.  B-B, 
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Fig.  2.    Detail  Section  of  Bed  In  Fig.  1. 

C-C.  D-D:  A  refers  to  a  second  sheet  of  the  same  size  on 
which  is  drawn  to  a  larger  scale  the  section  A-A  of  the  bed. 
On  this  sheet  are  put  all  dimensions,  notes  and  instructions 
necessary.  In  the  same  way  sheets  B.  C  and  D  are  drawn 
until  the  bed  is  fully  detailed.  The  master  sheet.  Fig.  1,  has 
in  the  title  corner  the  letters  A,  B,  C  and  D,  showing  at  a 
glance  how  many  sheets  there  are  in  the  complete  set.  The 
next  piece  in  the  construction  would  be  detailed  in  a  similar 
way,  the  master  sheet  taking  the  number  27-35,  and  having 
as  many  supplementary  sheets.  A,  B  and  C  as  necessary. 

In  case  there  is  room  on  one  sheet  for  more  than  one 
detailed  section,  these  sections  will  be  "noted  on  the  master 
drawing  by  the  letters  A-A,  A-B.  A-C.  etc.,  the  letter  A  being 
used  for  each  section  on  sheet  A.  If  the  piece  to  be  detailed 
is  too  large  or  complicated  to  have  the  three  views  clearly 
outlined  on  the  master  sheet,  then  each  view  will  be  made 
on  a  separate  sheet,  and  the  plan  view  will  be  considered  the 
master  drawing:  the  other  master  drawings  have  the  same 
serial  number,  with  a  number  added,  as  for  instance,  27-34-1, 


31achfiteri/,X.y. 
Fig,  3.     Convenient  Arrangement  of  Drafting-room. 

and  27-34-2.  In  this  way  every  part  of  the  machine  will  be 
fully  shown,  as  well  in  its  relation  to  the  other  parts  as  in 
detail.  In  fact,  the  main  purpose  of  the  master  drawing  is 
to  show  the  relation  of  the  different  parts  of  the  machine 
to  each  other.  When  the  master  and  detail  drawings  of  a 
machine  are  fully  completed,  they  can  be  bound  together  by 
any  suitable  loose-leaf  method,  and  if  desired  for  reference, 
an  index  of  the  pieces  can  be  made  on  a  standard  sheet,  and 
bound   with   them. 

Fig.  3  shows  a  convenient  arrangement  of  a  part  of  a  draft- 
ing-room, where  the  small  sheet  system  has  been  adopted. 
The  designing  draftsman's  board  is  not  shown.    He,  of  course. 
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must  have  a  board  as  large  as  Is  convenient  for  the  actual 
designing  work.  Running  around  the  room,  and  under  llie 
window  sills,  is  a  shelf  16  inches  wide,  with  drawers  under 
large  enough  for  the  standard  size  drawing.  The  draftsman's 
tools  and  books  cnn  also  be  kept  in  drawers  under  the  shelves. 
Uoing  at  the  left  hand  of  the  draftsman,  the  shelf  is  a  con- 
venient place  for  reference  drawings,  books,  etc.  The  work- 
ing table  need  be  but  very  small,  as  a  board  20  by  26  Inches 
will  be  amply  large  enough.  The  board  should  be  mounted 
on  a  east  stand,  and  pivoted  so  that  it  can  revolve,  as  a 
swinging  board    is  much  easier  to   work  on. 

The  system  of  small  sheets  outlined  can  also  be  used  for 
drawings  of  buildings,  power  plants,  and  structual  designs. 
One  drawing  gives  a  general  outline  of  the  construction,  and 
then  the  various  detail  drawings  show  successively  the  details 
of  different  portions  of  the  construction. 


SOME  OLD-TIME  PUZZLES  IN  WOOD. 

Among  the  many  changes  Incident  to  the  introduction  of 
machinery  and  the  consequent  passing  of  the  old-time  hand- 
worker, is  one  that,  while  of  no  economic  Importance,  is  inter- 
esting as  marking  a  difference  between  the  old  leisurely  habits 
of  the  shops  of  a  generation  or  two  ago,  and  those  of  to-day. 

In  the  old  days  the  greenhorn  apprentice  was  subjected  to  a 
variety  of  tests  which  taxed  his  temper,  and  also  his  inge- 
nuity and  gumption,  and  a  number  of  these,  all  of  which  are 
interesting  and  ingenious,  were  recently  described  and  illus- 
trated in  Wood  Craft,  and  are  herewith  reproduced. 
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Pigs.  1  and  2.  Finished  DovetaU  Joint  and  the  Way  in  which  the  Joint  is 
made.  Pigs.  3  and  4,  Finished  Joint  with  Two  Dovetails,  and  the  Method 
of  making  the  Joint,  which  is  the  same  as  for  Fig.  1. 

The  tests  of  the  learner's  skill  and  ingenuity  were  of  a 
useful  nature,  and  generally  in  the  direction  of  some  little 
problems  in  tool-work  lying  outside  the  everyday  tasks  of  the 
shops.  Very  often  these  toolf  the  form  of  a  puzzle  joint,  one 
of  the  first  to  be  shown  to  the  budding  craftsman  being  the 
mystifying  dovetailed  splice  shown  in  Fig.  1.  When  formed 
of  two  different  kinds  of  wood  having  a  sharp  contrast  in 
their  colors,  this  joint  presents  a  very  puzzling  appearance, 
especially  if  glued  up  so  that  it  may  not  be  taken  apart.  If 
left  loose,  however,  the  mystery  vanishes,  for  it  is  then  readily 
seen  that  the  joint  is  a  simple  dovetail  running  diagonally 
through  the  pieces.  The  fitting  of  such  a  joint  would  be  a 
difficult  matter  if  the  dovetail  pin  and  socket  were  cut  diag- 
onally, as  shown  in  the  finished  joint,  but  is  an  exceedingly 
simple  thing  if  done  as  illustrated  in  Fig.  2,  across  the  square 
way  of  the  pieces.  The  joint  is  fitted  thus,  and  after  being 
put  togetlier,  the  corners  of  the  square  block  are  planed 
down  to  the  center  lines  as  indicated  by  the  lines  on  top  of 
the  piece,  thus  giving  the  completed  joint  the  appearance  so 
puzzling  in  Fig.  1. 

Fig.  3,  which  shows  a  complete  dovetail  on  each  face  of  the 
finished  joint,  is  a  more  difficult-looking  puzzle,  though  made 
in  a  manner  precisely  similar  to  the  joint  illustrated  in  Fig. 
1.  This  joint  is  made  by  fitting  a  pair  of  dovetails  side  by 
side  as  in  Fig.  4,  the  corners  being  afterwards  planed  off  as 
in  the  case  of  the  first  joint.    Care  must  be  taken  to  lay  out 


the  dovetails  evenly  on  each  Bide  of  the  central  lino  of  the 
blocks.  Of  course.  It  should  scarcely  be  necessary  to  add  that 
a  good  fit  throughout  Is  required,  or  yawning  joints  will  give 
the  trick  away  when  the  piece  is  planed  off  at  angles  of  45 
degrees  to  the  original  fa<<  s  of  the  block. 

Another  dovetail  puzzle  is  shown  In  Fig.  5,  which  is  a 
T-joInt  apparently  put  togetlier  In  an  Impossible  way.  Fig.  6 
reveals  the  secret  of  its  construction,  which  needs  no  further 
description.  Sometimes  this  T-jolnt  has  a  tenon  In  addition 
to  the  dovetail,  and  appears  as  in  Fig.  7,  the  details  being 
made  plain  by  Fig.  8. 
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Flg:s.  5  and  6.  A  Deceptive  Dove- 
tail and  the  Way  In  which  it  is 
made. 


Fig.e 
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Pigs.  7  and  8.  A  Joint  Similar  to 
the  One  shown  in  Fig.  6,  with  the 
Addition  of  a  Tenon. 


Some  years  ago  an  enterprising  firm  of  soap  manufacturers 
whose  name  is  a  household  word  on  several  continents,  gave 
away  as  an  advertisement  some  millions  of  another  wood 
puzzle  that  was  a  favorite  among  the  old  hand-workers  in  days 
gone  by.  A  sketch  of  it  js  shown  in  Fig.  9,  and  it  will  be 
seen  to  consist  of  a  hammer-headed  key-piece  inserted  through 
another  piece,  both  being  absolutely  solid,  and  without  joints. 
The  apparently  impossible  task  of  passing  the  large  hammer- 
head through  the  narrow  mortise,  is  accomplished  by  selecting 
a  piece  of  soft  white  pine  for  the  key,  and  thoroughly  boiling 
or  steaming  one  end  of  it  until  it  is  quite  soft.  It  is  then 
squeezed  in  the  jaws  of  a  powerful  vise,  and  slipped  quickly 
through  the  mortise,  when  it  immediately  begins  to  swell  and 
with  a  little  soaking  will  resume  its  former  size  and  shape. 

The  concluding  example  is  notable  because  of  the  fact  that 
it  has  found  its  way  from  the  workshop  to  the  pages  of  more 
than  one  treatise  on  de- 
scriptive  geometry. 
The  puzzle,  as  usually 
stated,  says  that  three 
holes  are  to  be  cut  in 
a  piece  of  wood — one 
round,  one  square,  and 
one  triangular,  and  an- 
other piece  of  wood  is 
to  be  cut  so  that  it  will 
fit  each  hole.  A  piece 
about  %  inch  in  thick- 
ness is  selected,  and 
the  holes,  a,  6,  c,  cut  in 
it  as  in  Fig.  10.  The 
circle  a  is  equal  in  di- 
ameter to  the  side  of 
the  square  6.  which  is 
equal  to  the  base  and  altitude  of  the  triangle  c.  A  cylindri- 
cal block  is  then  turned  or  planed  to  fit  the  circular  hole.  By 
cutting  this  cylinder  d.  Fig.  11,  to  the  same  length  as  its 
diameter,  it  will  just  fill  the  square  hole  6.  and  by  paring  off 
on  opposite  sides  until  it  is  triangular  in  section  in  one  of  its 
dimensions  as  at  c,  the  third  condition  is  fullfllled,  and  a 
piece  is  formed  which  will  fit  each  hole.  Fig.  11  shows  the 
required  block  for  the  purpose,  o  being  the  cylinder  to  fit  the 
circle  at  a,  Fig.  10,  6  the  square  plug,  and  c  the  triangular 
piece. 


Fig.  9.    A  Combination  which  seetus 
Impossible. 
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THE  ENGINEER  AND  THE  PEOPLE.* 

In  a  paper  read  bcfori'  tlic  Ameriran  Society  of  Mc<luinical 
Engineers,  entitled  "The  Engineer  and  the  People,"  the  autlior, 
Mr.  M.  L.  Coolie,  proposed  a  plan  for  obtaining  a  larger  meas- 
ure of  cooperation  between  the  society  and  the  general  public, 
which  should  receive  the  endorsement  and  aid  of  every  mem- 
ber. The  present-day  conditions  which  seem  to  demand  a 
broadening  of  the  lines  of  professional  activity,  were  pointed 
out,  and  specific  recommendations  made  which,  if  adoiitcd, 
would  doubtless  greatly  e.xtend  the  engineers'  field  of  useful- 
ness and  make  him  a  "special  conservator  of  the  public's  inter- 
est in  matters  involving  engineering."  Said  the  author,  in 
speaking  of  the  object  of  the  society:  "The  distinguished 
authors  of  the  constitution  of  the  A.  S.  M.  E.  stated  its  object 
in  a  way  to  permit  of  an  almost  indefinite  expansion  of  func- 
tion. "The  object  of  the  society  is  to  promote  the  arts  and 
sciences  connected  with  engineering  and  mechanical  con- 
struction." "That  the  constitution,  however,  imposes  no  duties 
on  the  membership,  e.xcept  those  of  a  inirely  professional 
interest,   witness   as    follows":      'The   proper   means   for   this 
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Figs.  10  and  11.    Piece  \Fith  Round,  Square,  and  Triangular  Holes, 
and  Plug  whicb  fits  them  all. 

purpose  shall  be  the  holding  of  meetings  for  the  reading  and 
discussion  of  professional  papers  and  for  social  intercourse; 
the  publication  and  distribution  of  its  papers  and  discussions; 
and  the  maintenance  of  an  engineering  library.'  "The  library 
may  be  made  in  the  future  to  minister  to  the  requirements  of 
the  laymen  interested  in  technical  matters,  but  up  to  this 
time  its  direct  influence  on  the  interests  of  the  people  is  almost 
negligible.  A  radical  and  in  every  way  salutary  change  can 
be  brought  about  in  the  society's  relations  with  the  general 
public  by  the  appointment  of  a  committee  to  be  known  as  the 
"Committee  on  Relations  with  the  Public."  The  work  of  this 
committee  would,  of  course,  have  to  be  done  within  carefully 
thought  out  and  definitely  prescribed  limits.  It  would  doubt- 
less seek  to  establish  such  relations  w-ith  the  lay  press  as 
would  make  its  device  and  help  sought  when  engineering 
matters  are  up  for  public  discussion.  It  would  also  doubtless 
seek  to  give  publicity  to  the  fact  that  the  society  stands  ready 
to  offer  disinterested  advice  through  its  council  to  govern- 
ment officials — municipal,  state  or  national.  In  most  cases, 
of  course,  this  assistance  would  not  be  so  much  to  answer 
engineering  questions  as  to  counsel  with  government  officials 
to  the  proper  procedure  to  obtain  answers.  This  committee 
might  also  provide  for  a  course  of  lectures  for  the  general 
public,  to  be  given  under  its  supervision  in  the  Engineering 
Societies'  Building  in  New  York,  or  under  the  auspices  of 
local  engineering  societies  at  other  places.  Another  impor- 
tant part  of  the  work  of  such  a  committee  would  be  to  arrange 
that  a  fair  proportion  of  professional  papers  presented  at  the 
various  meetings  of  the  society  should  be  of  direct  use  and 
value  to  the  public  as  well  as  to  the  mechanical  engineer. 
Tlie  cumulative  effect  of  these,  and  of  such  other  lines  of 
work  as  would  soon  suggest  themselves,  would  be  very  marked. 
"The  matter  of  the  conservation  of  our  natural  resources 
will  afford,  probably  for  years,  a  practically  limitless  field 
for  investigation  and  earnest  discussion.  The  questions  in- 
volved are  so  momentous  as  to  w-arrant  the  engineer  in  seek- 
ing ways  of  cooperation  with  the  national  and  state  govern- 
ments for  their  solution.  No  better  way  could  be  found  for 
our  society  to  assist  in  this  work  than  to  provide  in  its  meet- 
ings and  publications  a  forum  for  the  discussion  of  those 
phases  of  the  general  problem  in  which  the  mechanical  engi- 
neer is  especially  qualified  to  speak.  The  records  of  engi- 
neering in  the  early  days  of  the  last  century  show  that  engi- 

•  Extracts  from  a  papor  by  Mr.  Morris  Llpwollvn  Cookp.  rpad  hpfnrp 
thp  noppmlwr,  lOOS,  mcotins  of  the  American  Society  of  Mechanical 
Engineers, 


neers  had  not  then  learned  how  to  cooperate  with  one  another. 
Up  to  a  comparatively  recent  date  the  professional  knowledge 
of  the  engineer  was  his  own  property,  and  he  felt  that  in  Ira- 
parting  any  of  this  knowledge  to  another  engineer  that  he 
was  doing  himself  a  decided  injury.  The  large  number  of 
engineering  societies,  with  the  fundamental  object  of  the  free 
exchange  of  engineering  data  between  their  members,  shows 
how  thoroughly  engineers  have  learned  that  the  general  pol- 
icy of  giving  freely  of  their  knowledge  to  their  fellow  prac- 
titioners, increases  rather  than  diminishes  'their  effectiveness 
and,  in  proportion,  their  earning  power.  In  proposing  the 
appointment  of  this  new  standing  committee,  the  writer  sug- 
gests only  the  extension  of  this  cooperation  to  include  the 
public.  There  is  good  reason  to  believe  that  engineers  have 
as  iiiucli  to  gain  from  cooperation  with  the  public  as  they 
have  undoubtedly  gained  from  the  cooperation  with  one  an- 
other. It  is  no  longer  jiossible  for  any  profession  or  craft 
to  corner  information  and  hold  it  for  its  own  use.  Broadly 
speaking,  those  who  seek  information  in  any  field  can  obtain 
it,  or  at  least  enough  to  answer  their  immediate  purposes, 
and  therein  lies  a  danger.  This  danger  would  not  in  itself 
constitute  a  sufficient  reason  for  the  engineer  to  take  the 
public  into  his  confidence,  for,  after  all,  it  is  public  opinion 
and  not  the  dictum  of  the  engineering  fraternity  which  finally 
decides  the  large  questions  of  engineering  practice.  How 
much  better  It  would  be  to  join  forces  with  the  people  to 
work  out  with  them  their  problems  and  to  build  up  in  the 
lay  mind  such  a  confidence  in  our  devotion  to  the  people's 
cause  that  they  will  be  willing  to  let  us  lead  In  matters  where 
our  training  especially  qualifies  us  to  lead.  Only  by  educat- 
ing the  public  to  understand  and  appreciate  the  work  of  the 
engineer,  can  the  public  be  made  to  demand  the  best  that 
<an  be  devised  and  executed  by  trained  and  skillful  men. 
This  will  have  a  twofold  beneficial  effect  on  the  profession, 
in  that  it  will  make  more  work  for  the  engineer,  and  will 
give  the  public  that  general  acquaintance  with  engineering 
matters  which  will  make  it  suspicious  of  short  cuts. 

*     *     * 

MULTIPLE  SPINDLE  SHAFTING  LATHE. 
In  the  December  2:Ah  issue  of  Engineering  (London)  is  de- 
scribed a  multiple  turning  and  grinding  lathe  for  finishing 
shafting,  built  by  Messrs.  Mac  Donald.  Swinb\une  &  Co..  Barr- 
head near  Glasgow.  The  peculiarity  of  the  machine,  as  shown 
by  the  accompanying  diagram,  is  that  it  holds  four  shafts 
simultaneously.  One  of  these,  at  A,  is  in  position  for  inser- 
tion or  removal.  The  indexing  of  the  revolving  head-  and 
tail-stocks   next  brings   the  shaft   to   position  B,   where   it   is 


Multiple  Turning  and  Grinding  Lathe. 

turned.  The  third  position,  C.  is  an  idle  position.  At  D  it  is 
being  ground  by  a  traversing  emery  wheel.  When  it  arrives 
at  A  again,  it  is  removed.  The  shafting  enters  the  end  of  the 
bed  of  the  machine,  below  the  tail-stock,  being  carried  in  by 
a  rolled  conveyor;  a  mechanical  lifting  arrangement  then 
raises  it  to  position  A.  where  it  is  clamped  in  place.  The  same 
rolled  conveyor  removes  the  work  after  it  has  been  completed. 
Suitable  arrangements  tor  steady  rests  for  both  turning  and 
grinding  operations  are  provided  so  that  these  operations 
may  be  simultaneously  performed  in  accordance  with  the  best 
practice,  both  as  to  speed  and  accuracy.  The  machine  will 
take  solid  or  hollow  shafting  up  to  4  inches  in  diameter  and 
22  feet  long,  and  will  finish  within  a  limit  of  0.00025  inch. 
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DESIGN    AND    CONSTRUCTION    OF    ELEC- 
TRIC  OVERHEAD   CRANES     3. 

GEARING. 
R.  B.  BROWN. 

Tlie  geaiiiiK  may  be  regar<l('(l  as  one  of  the  moat  iinportaiit 
details  of  iraiU'  design,  since  on  its  nieiits  rest  tlie  eflicieni'y 
and  safety  of  tlie  crane.  A  few  years  ago  all  lifting  niarliiu- 
ery  was  worked  by  wheels  having  cast  teeth,  but  with  the 
Introduction  of  electric  driving,  and  higher  speeds,  machine- 
cut  gearing  became  necessary.  The  adoption  of  cut  gears  has 
grown  to  such  an  extent  that  a  largo  (juantity  of  cranes  are 
now  suppliid  with  machine-cut  gears  throughout.  In  deciding 
how  many  of  the  gears  of  a  crane  ought  to  liave  the  teeth, 
machine  cut,  some  consideration  sliould  bo  given  to  the  work 
the  crane  is  likely  to  liave  to  do.  If  the  speeds  are  high,  or 
the  crane  is  going  to  be  in  continual  use,  it  will  pay  to  have 
as  many  of  the  gears  machine  cut  as  possible,  because  th(! 
subsequent  saving  in  electric  current  will  soon  pay  for  the 
extra  first  cost. 

For  constantly-working  high-speed  crams  up  to  seven-tons 
load,  it  will  be  fo\ind  the  most  satisfactory  to  have  machine- 
cut  gears  throughout,  including  the  barrel  wlieel  and  pinion. 
For  all  sizes  above  seven  tons  it  is  not  advisable  to  machine 
cut  the  barrel  gear  and  pinion  even  for  the  best  class  of 
work,  partly  owing  to  the  fact  that  it  is  desirable  to  shroud 
the  pinion  of  this  pair  of  wheels;  and  as  the  speed  is  low. 
the  loss  in  jiower  due  to  friction  is  not  wortli  consideration. 
For  cheap  cranes,  and  those  required  for  intermittent  work- 
ing, as  in  engine  rooms  for  instance,  it  is  only  necessary 
to  have  the  first  reduction  for  each  motion  machine  cut. 

Raw  hide  or  buffoline  motor  pinions  have  been  found  suit- 
able, and  are  to  be  recommended  for  the  first  reduction  for 
cranes  up  to  twenty-tons  load.  The  gear  with  which  tliis 
pinion  meshes  should  he  of  cast  iron,  since  it  has  been  found 
that  the  strength  of  raw  hide  and  cast  iron  teeth  are  about 
the  same.  The  principal  advantages  of  raw  hide  pinions  are 
that  they  run  almost  noiselessly  and  do  not  require  any  lubri- 
cant. A  gear  case  need  not  be  provided  for  this  reduction 
unless  the  crane  is  working  in  a  very  damp  location.  For 
cranes  above  twenty  tons  the  motor  pinion  ought  to  be  of 
machine  steel,  running  with  a  cast  iron  or  steel  gear,  prefer- 
ably in  an  oil  bath,  the  latter  taking  the  form  of  a  cast  iron 
gear  case. 

It  is  generally  found  advisable  to  make  small  machine-cut 
pinions  of  machine  steel,  the  blanks  usually  being  cut  from 
ordinary  rolled  bar,  or  forged  to  size.  When  this  is  done,  the 
pinion  teeth  are  considerably  stronger  than  those  of  the 
gear,  if  this  is  made  of  cast  iron,  and  about  equal  in  strength 
to  those  of  a  cast  steel  gear. 

For  cranes  up  to  twenty  tons  the  barrel  gear  and  pinion 
can  be  of  cast  iron;  above  this  size  cast  steel  is  preferable, 
and  in  all  cases  above  seven  tons  the  pinion  should  be  full 
shrouded,  thereby  making  the  teeth  about  equal  in  strength 
to  those  of  the  gear.  For  cranes  above  twenty  tons  it  is  con- 
sidered good  practice  to  make  all  pinions  of  steel,  whether 
they  are  machine  cut  or  not;  while  for  cranes  which  are 
very  severely  handled  and  constantly  on  full  load,  as  for  in- 
stance steel  works  and  forge  cranes,  the  purchaser  will  prob- 
ably find  it  most  satisfactory  in  the  end  to  have  steel  gears 
throughout  for  all  motions.  It  will  be  foiind  satisfactory  for 
ordinary  work  to  have  cast  iron  gears  for  cranes  up  to  twenty 
tons,  and  above  this  size  and  up  to  forty  tons  to  have  all 
pinions  and  the  barrel  gear  of  steel  and  the  remainder  cast 
iron.  Cranes  above  forty  tons  should  preferably  have  steel 
gears  throughout. 

In  order  to  keep  down  the  size  of  the  crab  in  every  way, 
the  pinions  should  be  kept  as  small  as  possible  consistent 
with  smooth  running,  but  at  the  same  time  no  pinion  should 
ever  have  less  than  twelve  teeth,  since  below  this  size  pin- 
ions run  badly  and  are  very  weak,  and  cutters  for  a  smaller 
number  of  teeth   are   not   usually  on   hand. 

Strength  of  Teeth  in  the  Gears. 
The  most   important   question   concerning   the   gearing  lies 
in  the  strength  of  the  teeth,  .and  a  great  variation  is  found  in 


luactlce  in  the  stress  to  which  the  material  is  Biihjofted, 
Upon  examining  the  practice  of  various  firms,  one  HikIb  tliat 
while  some  slrcBs  the  cast  Iron  barrel  gear  teeth  to  one  ton 
per  square  inch,  and  the  steel  gear  teeth  to  three  tons  per 
square  Inch,  others  work  to  as  much  as  three  and  six  tons 
per  square  huh,  respectively.  Now  the  average  ultimate 
strength  of  cast  Iron  and  cast  steel  subject  to  bending  as  in 
a  tooth  is  eighteen  and  thirty  tons,  respectively,  but  It  Is 
possible  for  either  of  these  values,  and  particularly  that  of 
cast  Iron,  to  be  considerably  reduced  by  a  lack  of  homoge- 
neity in  the  metal,  which  nuiy  never  be  detected  even  If  It 
is  not  wholly  internal.  With  due  consideration  to  the  above 
fact,  one  is  juslilled  in  allowing  a  factor  of  safety  of  8  for 
cast  iron,  and  6  for  steel  for  slow   running. 

Several  convenient  tables  have  been  compiled  for  rapidly 
arriving  at  the  pitch  and  width  of  the  teeth,  but  before 
referring  to  these  it  is  advisable  to  calculate  the  strength. 
The  teeth  of  gearing  used  for  crane  work  are  of  the  involute 
pattern  with  radial  flanks  which  gives  a  fairly  short  tooth 
with  a  bread  root,  and  are  consequently  of  the  greatest 
strength. 

Prof.  Unwin  states  that  the  load  which  falls  upon  one  tooth 
lies  between  one-half  the  full  load  and  the  total  load,  and  is 
generally  taken  at  two-thirds  the  full  load,  but  if  the  pinion 
is  small,  it  is  common  practice  to  consider  the  full  load  as 
taken  by  one  tooth.  When  the  pinion  is  of  steel  and  the  gear 
of  cast  iron,  or  the  pinion  is  full  shrouded,  the  gear  teeth 
can  be  considered  weaker  or  equal  to  those  of  the  jjinion,  and 
the  strength  calculated  accordingly  to  suit  the  shape  of  the 
teeth  in  the  gear.  Prof.  Unwin  also  states  that  the  agreed 
percentage  of  the  full  load  will  act,  at  one  particular  period, 
on  the  full  length  of  the  tooth,  and  this  should  be  allowed 
for. 

In  calculating  the  strength  cf  a  tooth,  it  must  be  regarded 
as  a  cantilever,  and  made  strong  enough  to  resist  the  conse- 
quent bending  moment.  As  an  example,  find  the  stress  in  the 
teeth  of  a  steel  barrel  gear  having  108  teeth  of  l-'i  inch  cir- 
cular pitch  by  ,')  inches  wide,  and  keyed  onto  the  barrel  of 
a  30-ton  crane;  diameter  of  barrel,  two  feet,  fifteen  tons  load 
on  the  barrel.  The  diameter  of  the  gear  is  approximately 
o  feet. 

15  X  2 

Load  on  tooths ^  =  6  tons. 


Maximum  load  at  full  length  of  tooth  =  —  x  6  =  4  tons. 

3 
Full  length  of  tooth  =  1.09  inch. 
Bending  moment  =  4  X  1.09  =  4.36  inch-tons. 
Modulus  of  tooth  at  root  =  1.03. 
4.36 

Stress  =: =:  4  2   tons  per  square  inch,  which   is  a  suit- 

1.03 
able  working  stress  for  slow  running  cast  steel  gears. 

Some  makers  shroud  the  barrel  gear  and  pinion  to  the 
pitch  line,  but  if  the  strength  has  been  calculated  as  shown 
above,  this  form   of  shrouding  does  not  add   to  the  strength 

TABLE  VI.    ALLOWABLE  FIBER  STRESS  IN  OEAR  TEETH. 


Speed  at  Pitch  Line  in  Feet  per  Minute. 

lOfl 

200 

SOD 

600 

900      laoo 

1800      MOO 

Cast  iron 

Cast  steel 

Gun-metal 

Machine  steel  . . . 

4800 
12000 

7200 
19200 

4200 
10500 

6300 
14410 

3800 

9600 

5760 

11200 

.3200 
8000 
4800 
9600 

2400   1920 
6000   4800 
360O   2880 
7200   5760 

1600    1360 
4000   3400 
2400   2040 
4800   4080 

1 

required  to  resist  bending,  because  if  the  bending  moment 
and  modulus  are  taken  at  the  pitch  line,  they  will  be  in  simi- 
lar pi-oportion  to  those  found  at  the  root.  The  principal  value 
of  half  shrouding  is  in  minimizing  the  tendency  the  teeth 
have  to  break  across  the  corner,  especially  with  cast  gears 
where  the  teeth  may  not  bear  evenly  together,  or  may  not 
be  parallel  to  each  other. 

For  heavy  cranes,  say  30  tons  and  upwards,  double  helical 
gears  for  the  barrel  gear  and  pinion  have  been  used  with  ad- 
vantage, since  they  insure  a  freedom  from  shock.  That  heli- 
cal gearing  is  much  stronger  than  spur  gearing  there  is  no 
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doubt,  but  there  are  many  opinions  as  to  their  relative  val- 
ues. Since  tile  points  of  contact  on  a  well  made  tooth  ot  this 
type  at  any  moment  are  distributed  over  the  wiioie  of  the 
worlting  face,  from  root  to  point,  tlie  average  leverage  of  the 
whole  load  is  only  half  that  of  ordinary  spur  gears.  Then, 
again,  the  developed  width  of  these  teeth  is  more  for  a  cer- 
tain width  of  wheel,  and  in  calculating  the  strength,  this 
can  be  taken  into  account.  It  is  not  safe,  however,  to  allow 
In  full  for  all  these  advantages  over  ordinary  spur  gears,  ow- 
ing to  the  fact  that  in  practice  it  has  been  found  difficult  to 
make  the  apeces  of  each  pair  of  teeth  run  in  the  sume  plane, 
and  hence  the  load  may  be  thrown  on  one  side  of  the  gear 
only.  This  difficulty  may  be  avoided  to  some  extent  by  allow- 
ing a  little  lateral  play  on  the  pinion  shaft  whereby  the  pinion 
will  adjust  its  position  to  suit  the  gear,  and  consequently 
equalize  the  stresses  somewhat.'     In  the  absence  of  any  reliable 

TABLE  Vlt.     DIMENSIONS  OP  GEAR  RIMS  AND  ARMS. 
F  —  circular  pitch  ;  b  —  bore. 


h.--A A 


Form  of  Arm. 

A 

B 

c 

D 

E 

F     1     G 

H 
(at  rim) 

T  section 

3P 
3P 
3P 
3P 

lib 

fP 
fP 
\P 
\P 

AP 
AP 
-hP 
AP 

\P 
\P 

iP 

IP 

*P      iP 
\P     *P 

4P    iP 
\G  ^P 

1 

2iP 

I-section 

+-section 

Oval  section 

Sip 
2JP 

data  on  the  strength  of  these  gears,  they  are  seldom  consid- 
ered as  more  than  one  and  one-half  times  as  strong  as  ordi- 
nary spur  gears.  ' 

In  calculating  the  pressure  on  the  teeth  of  any  pair  of 
gears,  it  is,  with  the  exception  of  the  barrel  gear  and  pinion, 
more  correct  to  allow  for  the  load  due  to  the  maximum  torque 
of  the  motor,  than  to  take  the  reaction  from  the  load,  since 
this  latter  does  not  allow  for  the  resistance  due  to  the  friction 
of  the  intermediate  gearing. 

The  stresses  to  which  gear  teeth  may  be  subjected  depend 
principally  on  the  pitch  line  speed,  and  the  nature  of  the 
work  to  be  done;  i.  e.,  whether  running  under  a  steady  load 
in  one  direction,  or  subject  to  varying  loads  and  quick  re- 
versal, as  in  cranes. 

The  most  convenient  way  for  calculating  the  strength  of 
gear  teeth  is  by  the  Lewis  formula.     This  formula  is: 

W  =  8PFT, 
in  which 
W  =  force  at  pitch  line  in  pounds, 
/*  =  circular  pitch, 
S  =  allowable  fiber  stress  for  the  material  used,  in  pounds 

per  square  inch  (see  Table  VI), 
F  =  width  of  face  of  gear, 

y:=the  factor  known  as  the  Lewis   outline  factor  which 
varies  with  the  number  of  teeth  and  tlie  form  of  gear 
tooth.* 
Applying  this  formula  to  the  previous  example,   we  have: 

•  A  table  of  the  outline  factors  used  in  the  I^ewis  formula  may  he 
fotind  In  Kent's  "Mechanical  Engineers'  Pocket-hook."  page  001,  and 
also  In  Machinery's  Reference  Series,  No.  Ifi,  Spur  Gearing,  page 
45,  and  In  Maciiixery's  Data  Sheet  No.  22,  July,  1903. 


.s  =  12,000   (from  Table  VI);  P  =  1.75;   F  =  5;   and  y  =  0.118 
for  108  teeth  and  15  degree  involute  gearing.    Consequently, 
W  =  12,000  X  1.75   X  5  X  0.118  =  12,390  pounds. 
Dimensions  of  Arms,  Rim  and  Hub. 

The  proportions  of  the  arms,  rim  and  boss  of  a  gear  are 
often  determined  by  practical  considerations  of  casting,  but  at 
the  same  time  the  strength  of  the  arms  may  be  calculated  and 
it  is  well  to  do  this  for  large  wheels  transmitting  heavy  loads. 
There  are  several  different  kinds  of  sections  of  arms  in  use. 
The  I-section  is  probably  the  most  extensively  used  for  ma- 
chine molded  gears  in  England,  but  it  is  not  as  commonly 
used  in  the  United  States;  it  is  very  strong  but  it  is  the  most 
expensive,  since  the  space  between  the  arms  must  be  cored. 
The  T-section  and  -f-section  are  often  used,  but  are  not  as 
strong  as  the  I-section.  Oval  and  rectangular  sections  are 
coming  more  into  use,  and  possess  the  advantages  ot  strength, 
cheapness  in  patterns,  and  simplicity  in  molding — an  advan- 
tage which,  in  turn,  gives  good   castings. 

To  calculate  the  strength  of  the  arms  it  is  necessary  to  find 
the  bending  moment  at  the  root;  it  is  generally  agreed  that 
each  arm  takes  its  share  of  the  peripheral  load,  therefore,  the 
bending  moment  in  each  arm  equals  the  load  at  the  pitch  line 
in  tons  multiplied  by  the  distance  from  the  pitch  line  to  the 
root  of  the  arm  in  inches,  and  divided  by  the  number  of  arms. 
This  quantity  divided  by  a  maximum  ot  2  tons  for  cast  iron 
and  4  tons  for  cast  steel  gives  the  modulus  required  by  each 
arm  at  the  root,  which  can  be  found  from  the  usual  formulas 
for  each  section.  For  small  gears  it  is  hardly  necessary  to 
make  this  calculation,  but  proportion  each  part  of  the  arms, 
rim,  or  boss  to  some  function  of  the  pitch.  There  are  several 
tables  of  these  proportions  used  in  practice,  and  Table  VII 
may  be  taken  to  represent  a  fair  average. 

The  number  of  arms  generally  adopted  in  crane  practice  is: 

Four  for  gears  up  to  3  feet  diameter. 

Six  for  gears  from  3  feet  to  6  feet  diameter. 

Eight  for  gears  above  6  feet  diameter. 

Gears  below  one  foot  diameter  are  generally  made  with  a 
solid  plate  web,  possibly  relieved  with  some  holes.  The  thick- 
ness of  this  web  should  be  about  one-half  the  pitch,  and  the 
proportion  of  rim  and  boss  should  remain  practically  the 
same  as  for  the  armed  wheels. 

*     *     « 

Several  months  ago  we  received  a  letter  from  an  educator 
stating  that  a  man  was  wanted  to  take  charge  of  the  school 
work  of  his  institution,  in  machine  design,  and  that  the  sal- 
ary would  be  from  $1,400  to  $1,600.  A  man  was  required  who 
was  competent  as  a  machine  designer,  being  one  who  had  had 
charge  as  chief  draftsman,  or  in  similar  capacity,  of  all  the 
designing  for  some  concern  manufacturing  engines,  pumps, 
machine  tools,  etc.  In  short,  this  man  must  be  one  who  is 
able  to  design  good-looking  machines  by  the  instinctive  pro- 
cess as  well  as  by  the  cut-and-dried  rules  of  design. 

It  is  hardly  necessary  to  say  that  a  first-class  machine  de- 
signer who  not  only  has  the  qualifications  gained  by  long 
experience,  but  also  the  analytical  mind,  the  clearness  of 
expression  and  magnetic  quality  that  would  fit  him  for  a 
teacher,  probably  would  be  difficult  to  secure  at  double  the 
salary  offered.  The  low  salaries  offered  by  many  leading 
engineering  schools  for  important  positions  tend  to  fill  the 
instructor  ranks  with  men  of  only  average  ability,  whereas 
such  men  should,  in  our  opinion,  be  superior  in  education 
and  mental  force.  It  is  little  wonder  that  students  graduating 
from  some  of  our  famous  institutions  are  poorly  fitted  for 
engineering  work  until  they  have  passed  through  a  trying-out 
process.  They  have  not  felt  the  mental  stimulus  of  a  master 
mind.  *     *     « 

Some  experiments  which  will  prove  valuable  in  aeronautics 
have  been  carried  out  by  Professor  Albert  Frank  ot  the  Han- 
over Technological  Institute  in  Germany.  The  report,  as 
given  in  the  Zeitschrift  des  Yei-eincs  deutscher  Ingenieure 
states  that  236  square  feet  of  side  surface  develop  no  more 
resistance  to  the  air  than  does  one  square  foot  of  front  sur- 
face placed  perpendicular  to  the  direction  of  motion.  This 
indicates  that  comparatively  small  propeller  surfaces  are  re- 
quired as  compared  with  the  surfaces  of  the  planes  themselves 
in  an  aeroplane,  to  force  the  machine  through  the  air. 
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SOCIETE    FRANCAISE    DE    MACHINES-OUTILS 
SINGLE-PULLEY-DRIVE  LATHE. 

As  our  readers  know,  a  machine  tool  building  concern  has 
recently  been  organized  in  France  for  the  manufacture  of 
machine  tools  of  tlie  most  advanced  t.vpe,  particularly  those 
applicable  to  automobile  worli.  It  will  be  remembered  that 
Mr.  Kylin,  in  his  letter  in  the  July  issue  of  Maciiinkuy,  stated 
that  tliey  were  building  a  geared  head  and  a  cone-head  lathe, 
a  turret  lathe  of  the  Potter  &  Johnston  type,  an  automatic 
dowel  pin  machine  and  a  spur  gear  planer  designed  by  Mon- 
sieur Mardin,  the  manager;  and  that  they  Intended  to  take 
up  the  making  of  planers  and  vertical  boring  and  turning 
mills.  We  show  herewith  an  illustration  of  the  geared  head 
lathe  manutacturod  by  this  firm.  It  appears  to  be  of  original 
design,  and  presents  a  number  of  features  of  interest. 

The  first  noticeable  departure  from  American  practice  to 
strike  the  eye,  is  the  use  of  rectangular  ways  in  place  of  the 
V-slidlng  surfaces  to  which  we  are  accustomed.  The  carriage, 
steady-rest  and  tail-center,  are  supported  by  the  same  flat  sur- 
faces, the  carriage  being  guided  by  the  outer  edge  of  the 
ways,   while   the   two   heads   are   confined   between   the   inner 


Single-puUey  Lathe  with  Motor  Drive,  trtanufactured  by  Societe  Francaise 

edges.  This  is  in  accordance  with  approved  European  usage. 
Tie  bed  is  of  heavy  and  rigid  section,  mounted  on  a  cabinet 
base  at  the  head-stock  end. 

The  head-stock  is  of  the  single  pulley  type,  and  is  provided 
with  an  unusually  convenient  arrangement  for  changing  the 
speeds.  The  hand-wheel  at  the  front  of  the  enclosed  head- 
stock  gives  eight  changes  of  speed  in  geometrical  progression, 
with  no  other  movement  than  turning  it  from  one  position 
to  another,  as  indicated  by  the  large  dial  attached  to  its 
hub.  The  back  gear  arrangement  doubles  this  number  of 
speeds.  It  is  controlled  by  the  lever  seen  projecting  forward 
over  the  rear  spindle  bearing.  This  may  be  used  for  starting 
and  stopping  the  machine  as  well  as  for  changing  the  speed. 
The  single  pulley  drive  has  all  the  well-known  advantages  of 
this  arrangement  in  avoiding  the  necessity  for  a  complicated 
counter-shaft,  allowing  flexibility  in  the  placing  of  tools,  and 
making  the  matter  of  driving  the  topi  by  an  electric  motor 
a  very  simple  one.  In  the  case  shown,  the  motor  is  mounted 
at  the  rear  of  the  cabinet  base,  and  is  belted  to  the  driving 
pulley.  An  ingenious  and  convenient  feature  is  the  mounting 
of  the  starting  bo.\  on  a  support  at  the  rear  of  the  carriage. 
On  long  beds  this  is  more  convenient  than  mounting  it  in  a 
fixed  position  on  the  machine. 

The  spindle  is  of  high  carbon  steel  and  ground  to  size.  The 
boxes  are  of  hard  bronze  with  cylindrical  bearings  and  con- 
ical exterior  surfaces,  and  are  adjusted  to  fit  the  spindle  by 
being  shifted  axially  in  their  conical  seats  in  the  head-stock. 
A  ball  thrust  bearing  running  in  oil  takes  the  axial  pressure 
on  the  spindle. 


A  geared  feed  Is  provided,  through  the  quick  change  box 
shown.  This  provides  for  six  changes.  The  gears  connecting 
It  with  the  head-stock  stud  provide  four  more  combinations, 
which  give  24  changes  of  feed  In  all.  This  number,  of  course, 
may  be  multiplied  indefinitely  by  using  special  gears.  A 
splined  feed  rod  and  a  lead  screw  are  provided  as  In  approved 
modern  practice.  It  not  being  necessary  to  use  the  lead  screw 
for  turning,  as  Is  the  case  on  many  European  makes  of  lathes. 
Tlie  feed  rod  has  an  endwise  movement  which  operates  a  dis- 
engaging clutch,  providing  an  automatic  stop  for  the  car- 
riage. This  Is  operated  by  the  striking  of  the  carriage 
against  the  adjustable  stop  collar  shown  on  the  feed  rod.  The 
disengaging  clutch,  thus  controlled,  is  operated  by  the  handle 
shown  Just  at  the  right  of  the  quick  change  handle.  This 
serves  also  to  connect  the  feed  screw,  it  being  Impossible  to 
throw  the  feed  rod  and  the  lead  screw  Into  action  at  the  same 
time.  The  apron  has  double  walls,  giving  firm  support  to 
all  the  mechanism  which  It  contains.  It  provides  for  cross 
and  longitudinal  feed  and  for  thread  cutting.  It  is  Impossible 
to  engage  either  of  these  three  movements  until  the  other 
two  are  disengaged,  thus  obviating  all  possibility  of  accident 
on  this  score.  The  use  of  the  positive  geared  feed  permits 
also,  through  the  positive  power  cross- 
feed,  the  cutting  of  spirals  on  face-plate 
work. 

The  tool-post  is  four-sided,  and  may 
be  swung  like  a  turret  to  any  one  of 
four  positions,  in  either  of  which  it  is 
positively  locked  by  a  bolt.  This  is  espe- 
cially useful  in  repetition  work,  as  it 
permits  the  continuous  changing  of 
tools,  and  bringing  them  back  exactly 
to  their  former  position.  As  is  common 
in  foreign  lathes,  the  compound  rest  is 
regularly  provided,  and  is  usually  used 
for  plain  straight  turning;  when,  set 
parallel  with  the  ways  of  the  lathe,  as 
shown,  the  workmen  employ  it  for  the 
fine  longitudinal  adjustments  of  the 
tool.  The  tail-stock  is  cut  away  to  allow 
this,  as  is  common  nowadays  in  Ameri- 
can practice.  The  tail-stock  is  so  ar- 
ranged as  to  permit  Its  being  released 
from  the  bed  for  a  new  longitudinal  ad- 
justment without  disturbing  its  cross- 
wise adjustment. 

The  machine  is  provided  with  small 
and  large  face-plates  (the  latter  being  provided  with  holes 
instead  of  slots),  the  necessary  gears  and  wrenches,  a  cen- 
ter rest,  and  follow  rest.  A  reversing  counter-shaft  is  pro- 
vided for  belt-driven  machines,  and  an  attachment  plate  for 
electric  motors  when  the  machine  is  to  be  electrically  driven. 
A  device  for  truing  the  centers  is  also  furnished. 

«     *     * 

In  the  quarrying  of  granite,  large  laminations  or  sheets  of 
granite  are  separated  from  the  main  rock  by  an  interesting 
operation  called  the  "lifting"  process.  A  groove  is  cut  to 
the  required  depth  all  around  the  section  of  stone  to  be 
separated  from  the  main  body  of  the  rock.  In  the  center  of 
the  area  to  be  lifted  a  drill  hole  two  or  three  inches  in 
diameter  is  sunk  six  or  eight  feet  in  depth,  according  to  the 
required  thickness  of  the  stone.  At  the  bottom,  the  drill 
hole  is  enlarged  into  a  pocket,  by  exploding  a  charge  of 
dynamite.  Then  some  powder  is  exploded  In  the  pocket  thus 
formed.  This  will  start  a  horizontal  crack  or  cleavage,  and 
as  new  charges  of  powder,  increasing  in  size,  are  exploded 
in  the  cavity,  the  drill  hole  being  plugged  at  every  blast  to 
confine  the  gases  and  cause  constant  force  to  act  upon  the 
stone,  the  crack  will  extend  say  from  75  to  100  feet  in  all 
directions  from  the  lift  hole.  A  pipe  connecting  with  air 
compressors  is  then  cemented  into  the  hole,  and  air,  of  a 
pressure  from  70  to  SO  pounds,  is  pumped  until  the  crack 
or  cleavage  extends  to  the  edge  of  the  rock.  Sheets  of  stone 
of  large  size  can  be  thus  lifted,  thereby  affording  the  quarry- 
men  a  plane  to  work  to,  so  that  the  stone  can  be  drilled  and 
split  to  proper  sizes  for  the  purposes  required. 
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CLEARANCE  OP  MILLING  CUTTERS.* 

HARRY  A    S    HOWARTH  t 

The  object  of  (his  article  is  to  show  graphically  the  factors 
that  cletcriuiiie  the  clearance  whicli  should  be  Krouiul  on 
milling  cutters.  This  will  be  done  by  drawing  the  c\itting 
curves  for  a  given  cutter  working  undei'  an  exaggerated  feed 
per  revolution.    The  discussion  will  cover  the  following  points: 

1.     A  cutting  edge  leaves  behind  it.  in  the  work,  a  curved 


Fig.  1.     Principle  of  Action  of  Milling  Cutter. 

path  which  lies  w'ithin  the  circumference  of  tlie  cutter.  The 
angle  between  this  curve  and  the  circumference  determines  the 
clearance  required. 

2.  This  angle  depends  npon  the  feed,  depth  of  cut,  cutter 
diameter,  and  spindle  speed. 

3.  Cutters  with  radial  faces  cut  with  a  top  rake  equal  to 
the  clearance  angle. 

4.  A  coarse  tooth  cutter  can  mill  a  flat  surface  if  it  runs 
true. 

5.  Chattering  is  peculiarly  dependent  upon  clearance,  rela- 
tion of  tooth  pitch  to  depth  of  cut,  and  combinations  of  pitch 
and  spindle  speed. 

6.  The  pitch  of  cutter  teeth  depends  upon  the  degree  of 
finish  wanted,  depth  of  cut,  amount  of  metal  removed,  and 
properties  of  the  material  being  cut. 

7.  The  diameter  of  a  cutter  should  not  be  larger  than  that 
necessary  to  insure  rigidity  under  the  working  conditions. 

8.  Repeated  grinding  necessitates  an  increase,  each  time, 
of  the  apparent  clearance,  it  being  gaged  by  the  depth  of  the 
heel  of  the  cutting  edge  below  the  cutter  circumference.  Ex- 
cessive grinding  necessitates  slower  feeds  and   speeds. 

Clearance  Ang-le. 
In  Fig.  1  is  shown  a  cutter  assumed  to  be  G\(,  inches  in 
diameter.  It  has  twelve  teeth,  and  is  represented  cutting 
its  way  through  a  solid  block  of  metal  so  that  the  teeth  are 
cutting  during  one-half  of  a  revolution  of  the  spindle.  The 
work  W  is  fed  against  the  cutter  at  the  rate  of  four  inches 
per  revolution  of  the  spindle,  i.  e.,  1/3  inch  per  1/12  revolu- 
tion of  the  cutter. 


•The  following  articlos  on  milling;  riiftors  have  previously  appeared 
in  Macmi.\i;uy:  A  Millins  Cutter  Working  on  a  New  rrineipl<>.  Mareh. 
IJili  :  The  Shaping.  Grinding  and  Hardening  ot  Milling  Cutters,  De- 
eembcr,  i:)04.  engineering  edition:  Tool  .Mailing:  Milling  Maehine  Cut- 
ters, .Tatuiary  and  l-'eliruary.  1!)05:  Milling  Cutters,  April,  VMii :  Cut- 
ters of  Cold-rolleti  Steel.  .Inlv,  1006:  Milling  Machine  Output.  Oetohi<r. 
1007.  engineering  edition:  Setting  Angles  for  Milling  Angular  Cutters, 
Noveuiljcr,  I'.IOS.  engiiierlng  edition  :  New  Type  of  Milling  Cutter.  De- 
cember. :;)0S;  Development  ot  a  High-Speed  Milling  Cutter  with  In 
serted  Blades.  December.  lilOS,  engineering  edition:  lOflicieniv  Tests  ot 
.Milln-.g  Machines  and  Milling  Cutters,  December.  lOO.S.  engineering 
edition. 

t  Address.  P.  O.  Box  174,  So.  Bethlehem,  Pa. 


Let  us  examine  tooth  No.  7.  Its  point  A,  while  turning 
from  H  to  A  has  cut  the  path  C  J)  E  F  A  in  the  work  W.  When 
A  was  at  /?,  the  point  C  on  the  work  was  also  at  B.  To  make 
this  clear,  imagine  the  cutter  to  revolve  backward  and  the 
feed  to  be  reversed.  As  .1  turns  to  ./,  which  is  one-quarter 
the  distance  to  U  on  the  circumference,  the  point  /''  in  the 
work  recedes  to  ./.  The  distance  J  F  \s  1/4X1/3  =  1/12  inch. 
Similarly,  if  A  moves  to  //.  the  point  E  recedes  to  H.  The 
distance  Ell  is  1/2X1/3  =  1/6  inch.  Following  up  this 
method,  we  have  /)  O  =  1/4  inch,  and  C/i=:  1/3  inch.  These 
distances  are  measured  jiarallel  to  the  direction  of  the  feed, 
and  the  curve  A  C  is  part  of  a  cycloid. 

As  the  work  feeds  against  the  cutter  each  tooth  thus  leaves 
heliind  it  a  iiuvcil  parlh  which  lies  widiiii  the  circumference 
of  the  cutter. 

At  the  point  K  in  Fig,  1  draw  a  tangent  to  cutting  curve 
L  K.  Tills  represents  the  direction  of  motion  of  the  cutting 
edge  A'  with  respect  to  the  work  at  this  instant.  Draw  also 
a  tangent  to  the  circumference  of  the  cutter  at  K.  This  repre- 
sents the  direction  of  motion  of  the  cutting  edge  A'  with 
respect  to  the  spindle.  The  angle  betw-een  these  two  tangents 
represents  the  minimum  angle  of  clearance  at  K  which  will 
allow  the  work  to  advance  toward  the  cutter  at  the  rate  of 
feed  assumed,  i.  c.  4  inches  per  revolution  of  the  spindle. 
Factors  Determiningr  the  Clearance  Angle. 

It  is  evident  from  the  cutting  curves  drawn  that  the  angle 
between  the  two  tangents  will  not  be  the  same  at  M.  B,  A,  K, 
P  and  R.  It  also  appears  that  the  angle  is  maximum  at  a 
point,  above  the  center  line  A  0,  and  in  tlie  neighborhood  of 
K.  It  seems  clear  that  tooth  No.  8  requires  more  clearance 
to  cut  at  K  than  tocth  No.  6  requires  to  cut  at  B.  Yet  these 
teeth  are  symmetrically  opposite  with  respect  to  the  center 
line  of  the  cut.  This  fact  has  a  significance  which  will  be 
noted   later. 

It  is  theoretically  impossible  to  feed  work  at  a  given  rate 
against  a  cutter  unless  the  shapes  of  all  the  teeth  back  of 
the  cutting  edges  conform  to  that  cutting  curve  which  makes, 
with  the  circumference  of  the  cutter,  the  maximum  angle  cor- 
responding to  the  given  feed. 

In  order  to  find  graphically  the  exact  point  which  under 
the  given  conditions  requires  the  greatest  clearance,  the 
single  curve  shown  in  Fig.  2  may  be  drawn.  This  represents 
the  path  that  would  be  cut  by  a  single  tooth  making  a  com- 
plete revolution  whale  the  work  moves  a  distance  equal  to 
Z  R  or  U  V.     Suppose  the  center  of  the  arbor  is  at  V  and  the 


Pig.  S.    Path  of  Milling  Cutter  Tooth,  vrhen  Feed  is  less  than 
Circumference  of  Cutter. 

single  tooth  is  at  R.  Consider  the  cutter  as  advancing  toward 
the  work.  When  V  moves  to  X  and  the  cutting  edge  moves 
to  Q  directly  ahead  of  X,  the  cutter  has  made  a  quarter  turn. 
If  the  feed  is  4  inches  per  turn,  the  distance  VX  =  1  inch. 
As  V  advances  from  X  to  Y,  R  moves  from  Q  to  iS  directly 
above  1',  and  XY^2  inches.  In  this  manner  the  tooth 
describes  the  path  of  the  cycloid  R  S  Z  while  the  spindle 
advances  4  inches  or  from  V  to  17  and  makes  one  complete 
revolution. 

Assume  the  cutting  edge  to  be  at  some  point  A.    The  corre- 
sponding position  of  the  spindle  is  B.     Construct  the  two  tan- 
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Rents  at  .1;  ('.1  is  tanRiMit  to  the  cycloid;  .17)  Is  perpendicu- 
lar to  the  radius  .1  li.  Allele  ('  A  I)  Is  the  clearance  angle  re- 
quired at  A.  A  few  similar  constructions  at  points  V,  E  and 
<b'.  etc.,  show  by  comparing  the  angles  that  the  position  of 
greatest  required  clearance  for  this  case  is  at  some  point  K. 

The  position  of  greatest  clearance  E  varies  with  the  ratio 
of  the  feed  to  the  diameter  of  the  cutter.  If  the  diameter  Is 
kept  constant  and  the  feed  reduced,  point  H  will  approach 
Q.  It  reaches  V  when  the  feed  is  zero.  Thus  the  limiting 
position  of  clearance  A'  is  at  the  center  line  Q  V  when  the 
cutting  curve  becomes  a  circle  and  r  ami  V  coincide.  At  this 
limit  the  clearance  angle  becomes  zero. 

When  the  feed  per  revolution  is  increased  so  as  to  equal  the 
circumference  of  the  cutter,  the  cutting  curve  becomes  as 
shown  in  Fig.  3.     Here  the  limiting  positicn  of  greatest  dear- 


feed.  This  analogy  is  nearly  true  for  slirw  feeds;  but  If 
we  examine  in  Kig.  2  the  angle  which  the  face  of  the  tooth 
makes  at  A'  with  the  tangent  Ell  to  the  cutting  curve,  we 
see  that  for  this  coarse  feed  the  tooth  baa  couslderable  top 
rake  as  indicated  by  the  angle  a.  This  fact  throws  some 
light  onto  the  reason  why  course  feeds  are  more  efficient  than 
fine  ones  for  removing  metal.  By  efficiency  we  mean  the 
capacity  for  rtmoving  metal,  as  measured  in  such  terms  as 
pounds  of  metal  per  horsepower  per  hour.  On  all  tools, 
where  practicable,  rake  is  used  because  of  its  distinct  advan- 
tage as  a  power  saver.  Consideration  will  be  given  later  to 
the  relation  of  coarse  feed  to  the  number  of  teeth  In  a  cutter. 
Milling  cutters  whether  with  One  or  coarse  teeth  will  pro- 
duce a  very  flat  surface  no  matter  whether  the  feed  be  fast 
or  slow.     This  is  evident  by  examining  the  cutting  curves  in 


Fl^.  3.    Path  of  Milliag  Cutter  Tooth,  \ritb  an  Ima^nary  Feed  equal  to  the  Cutter  Circumference. 


ance  is  &\  at  the  apex  of  the  curve.  At  this  pomt  the  clear- 
ance becomes  90  degrees..  This  is  shown  by  drawing  the 
series  of  clearance  angles  as  before  mentioned. 

Of  course,  these  two  extremes  are  impossible  cases  prac- 
tically, but  under  certain  conditions  they  are  approached, 
as  when  a  cutter  with  no  clearance  whatever  is  put  to  work; 
and  when  a  cutter  is  started  in  the  wrong  direction  over  a 
piece  of  work  and  draws  the  work  under  it  at  a  speed  equal 
to   its  circumferential   speed. 

The  conclusions  resulting  from  the  previous  discussion  are 
as  follows: 

(o).  The  point  of  greatest  clearance  rises  from  Q  to  S 
(see  Fig.  2)  as  the  rate  of  feed  is  increased  from  zero  to  the 
cutter  circumference  per  revolution  of  the  cutter. 

(!)).  The  greater  the  ratio  of  the  feed  per  revolution  to 
the  diameter  of  the  cutter,  the  greater  is  the  clearance  re- 
quired. This  clearance  does  not  depend  on  the  number  of 
teeth  in  the  cutter. 

(c).  The  cutting  curves  shown  represent  the  minimum 
limit  of  the  clearance  which  must  be  ground  on  cutters  run- 
ning under  the  conditions  assumed.  Practically  more  clear- 
ance must  be  used  in  order  to  avoid  rubbing  the  heel  of  the 
tooth  when  cutting. 

(d).  The  discussion  so  far  has  assumed  the  cutter  to  be 
milling  a  slot  of  a  wddth  equal  to  its  diameter.  This  is  not 
always  the  case.  The  cut  may  vary  from  the  diameter  of 
the  cutter  down  to  practically  nothing.  The  less  the  depth 
of  cut  below  the  point  K,  Fig.  1,  the  less  is  the  clearance 
required  on  the  cutter  for  a  given  ratio  of  feed  per  revolu- 
tion to  cutter  diameter.  For  light  finishing  cuts  very  little 
clearance  is  therefore  necessary. 

(e).  Hence  it  is  evident  that  a  cutter  ground  for  a  light 
surface  cut  will  not  work  properly  on  a  deep  cut  unless  the 
feed  is  correspondingly  reduced.  Conversely,  a  cutter  ground 
for  a  deep  cut  can  be  fed  much  faster  on  a  light  cut. 

Positive  Rake  of  Milling  Cutter  Teeth. 
Since  milling  cutters  for  steel  and  iron  are  almost  all 
made  with  radial  faces,  the  idea  is  prevalent  that  the  cutting 
action  of  the  teeth  is  much  the  same  as  that  of  a  planer  tool 
which  has  no  top  or  side  rake,  cutting  as  shown  in  Fig.  4, 
with  the  face  of  the  tool  at  right  angles  to  the  direction  of 


Figs.  2  and  3  at  the  point  /'.  X.  ^,  and  .SV.  They  are  nearly 
flat.  In  Fig.  3,  as  the  tooth  S,  moves  to  T,  the  tooth  Q  moves 
to  [/  in  a  path  similar  to  the  end  of  the  cycloid  at  MS,.  The 
tw'o  curves  would  cross  midway  between  U  and  Sj  at  a  point 
N.  The  height  of  N  is  very  little  above  the  line  SJJ.  For 
fine  feeds  this  height  would  become  infinitely  small. 

The  ridges  so  often  thought  to  be  due  to  coarse  feed  are 
due  to  the  cutter  Ijeing.run  out  of  true,  t.  e.,  eccentric.  This 
action  is  caused  by  a  number  of  things  such  as  untrue  spin- 
dles, sprung  arbors,  and  cutters  with  holes  too  large  for  the 
arbor,  or  even  by  cutters  ground  on  sprung  arbors,  etc.  The 
common  effect  of  all  these  causes  is  that  the  cutter  mills 
deeper  at  one  part  of  the  revolution  than  another.  The  num- 
ber of  turns  it  makes  in  crossing  a  piece  of  work  may  be 
found  by  counting  the  ridges  produced. 

It    is    thought    by 


many  that  a  spiral 
tooth  cutter  will  mill  a 
flatter  surface  theoret- 
ically than  a  straight 
tooth  cutter.  This  is 
only  true  practically, 
because  the  spiral  ac- 
tion prevents  vibration. 
Theoretically,  the  only 
difference  would  be 
that  the  ridges  produced  by  one  would  be  parallel  to  the 
spindle  while  the  other  would  be  diagonal. 

Chattering-. 
Chattering  is  due  to  variations  of  pressure  between  the 
cutter  and  the  work.  When  a  corner  of  the  work  advances 
toward  a  cutter,  as  in  Fig.  5,  point  A.  the  first  tooth  to  strike 
it  springs  back  as  it  cuts.  As  it  passes  the  corner  it  jumps 
forward.  This  action  is  repeated  by  each  tooth  and  it  sets 
up  a  vibration  of  the  cutter  and  arbor  which  continues  until 
the  cut  is  well  under  way,  as  at  C.  Fig.  5.  If  the  cutter  has 
excessive  clearance,  the  vibration  will  cause  it  to  feed  deeper 
than  necssary  at  the  instant  when  the  cutter  vibrates  toward 
the  work.  This  action  causes  the  formation  of  notches. 
These  notches  or  grooves  once  formed  are  apt  to  follow  clear 
through   the  cut  and   keep   up  the  chattering. 


Fig.  4.     Planer  Tool  without  Front  Rake. 


508 


MACHINERY. 


March,  1909. 


The  vlbraiinii  is  begun  by  the  intermittent  action  ot  one 
tootli.  Soon  two  tcetii  begin  to  cut  part  of  the  time  (see 
position  li  in  Fig.  5).  Here  the  pressure  variation  becomes 
due  to  the  difference  between  one  tooth  and  two  teeth.  As 
soon  as  three  teeth  begin  cutting  part  ot  the  time,  the  pres- 
sure variation  is  between  two  and  three  teeth,  and  so  on. 
The  more  teeth  bearing  on  the  worl<  at  one  time,  the  less  is 
the  pressure  variation. 

We  have  assumed  above  the  use  of  straight  face  cutters; 
but  they  are  not  always  used.  The  best  practice  recommends 
cutters  with  a  slight  spiral.  Then  the  initial  shock  is  reduced 
and  tlie  first  tooth  talies  an  appreciable  time  to  perform  it.s 
cut.  On  wide  cuts  it  is  practical  to  have  the  second  tooth 
begin  cutting  before  the  first  finishes  its  cut.  Still  there 
exists  a  variable  pressure  which  can  cause  vibration,  though 
It  is  not  so  great  as  with  a  straight  face  cutter. 

A  given  combination  of  cutter  and  arbor  will  have  a  defi- 
nite period  of  vibration,  just  as  a  violin  string  of  given  length, 
thickness  and  tension  will  vibrate  at  a  definite  rate  and  pro- 
duce a  certain  sound.  Sometimes  the  spindle  speed  and  cut- 
ter pitch  are  such  that  they  cause  chattering  that  matches 
closely  to  the  period  of  vibration  of  the  cutter  and  arbor. 
They  may  be  said  to  be  in  tune,  though  the  noise  that  results 
is  frequently  anything  but  music.  This  can  happen  with 
spiral  cutters  as  well  as  with  straight  tooth  cutters,  though 
the  action  will  not  be  so  pronounced. 

The  remedy  is  twofold:  Reduce  the  clearance,  if  excessive; 
change  the  spindle  speed.  A  change  of  feed  will  have  little 
effect  except  as  it  tends  to  make  use  of  excessive  clearance. 
Using  a  cutter  of  different  diameter  will  frequently  help, 
beause  it  breaks  up  the  noisy  combination. 

Number  of  Teeth. 

The  considerations  that  govern  the  number  of  teeth  in  a 
cutter  are  as  follows: 

(o).     Degree  of  finish  required. 

(6).     Depth  of  cut. 

(c).     Amount  of  metal  removed  per  revolution. 

(d).     Kind  of  material  being  cut. 

There  are  other  considerations  that  depend  more  or  less  on 
these,  and  these  four  depend  a  great  deal  on  each  other. 

(o).  A  fine  tooth  cutter  will  produce  a  better  finish  for  a 
given  speed  and  feed  than  a  coarse  tooth  cutter.  Since  finish- 
ing cuts   are  light,   the   use  of  a   coarse  tooth   cutter   would 


g  C  Machinerij,X.  Y, 

Pig.  5.    Action  of  Cutter,  just  Startingf  to  Cut. 

cause  chattering  because  of  the  variation  of  pressure  due  to 
the  probable  action  of  one  or  two  teeth  intermittently,  as 
before  noted;  hence  finer  tooth  cutters  are  better  for  finishing. 

(6).  The  deeper  the  cut  the  more  teeth  of  a  given  cutter 
will  be  in  action  at  one  time.  There  is  no  object  in  having 
this  number  too  large.  In  fact,  it  is  a  distinct  disadvantage, 
because  the  feed  has  to  force  all  the  teeth  fnto  the  work. 

(c).  The  amount  of  metal  removed  per  revolution  depends 
on  the  rigidty  of  the  work,  i.  e.,  the  method  of  holding  it, 
and  its  capacity  to  withstand  the  pressure  of  the  cut.  Tbe 
space  between  two  cutter  teeth  has  to  carry  the  metal  removed 
by  one  tooth  during  its  cut.  The  area  of  this  space  varies 
as  the  square  of  the  pitch  of  the  teeth.  Hence  the  relative 
ability  of  the  space  to  carry  away  metal  becomes  greater  as 
the  pitch  Increases.    Coarse  teeth  are  therefore  best  fitted  for 


rapid  cutting.  It  might  seem  that  coarse  feeds  require  extra 
power  In  proportion  as  they  are  increased.  This  is  not  so, 
because  the  top  rake  or  wedge-like  action  of  the  toeth  makes 
it  easier  for  them  to  enter  the  work.  As  the  feed  is  increased 
the  top  rake  is  Increased,  hence  the  resistance  increases  at  a 
slower  rate.  It  might  be  mentioned  that  the  top  rake  is 
equal  to  the  theofelical  clearance  required  at  the  point  under 
consideration.  This  is  true  when  the  face  of  the  tooth  is 
radial. 

(d).  Tho  kind  of  material  to  be  milled  affects  the  pitch 
of  the  teeth  in  general,  as  follows:  The  harder  the  metal, 
tho  fewer  the  teeth  or  coarser  the  pitch;  tlic  softer  the  metal, 
the  finer  the  pitch,  because  the  cutter  must  have  some  sup- 
port at  its  cutting  edges  or  it  will  enter  the  work  too  eagerly. 
For  soft  metals,  such  as  brass,  the  additional  precaution  is 
taken  of  making  the  teeth  faces  slant  ahead  of  the  axis  of 


Fig.  6.    ElTect  on  Clearance  caused  by  repeated  Grinding  of  Cutter  Teeth. 

the  cutter  instead  of  radial.  This  reduces  the  top  rake.  The 
spiral  of  cutters  is  more  rapid  on  cutters  for  soft  metals, 
because  of  the  greater  danger  from  chatter. 

Diameter  of  Cutter. 
For  a  given  feed  per  tooth  and  a  given  pitch,  a  reduction 
of  the  diameter  of  the  cutter  has  the  effect  of  increasing  the 
necessary  clearance  and  the  resulting  top  rake.  It  also 
decreases  the  torsional  strain  on  the  arbor,  the  shearing  stress 
in  the  cutter  key,  and  the  frictional  force  in  the  spindle 
taper.  It  reduces  also  the  strain  thrown  on  the  driving 
gears  of  the  spindle,  and  a  saving  of  metal  in  the  cutter  is 
affected,  but  since  the  number  of  teeth  are  fewer,  they  are 
used  oftener  and  wear  out  more  quickly.  Experience  seems 
to  prove  the  advisability  of  using  cutters  as  small  as  possible 
without  reducing  too  much  the  rigidity,  or  the  reasonable 
allowance  for  recutting. 

Grinding  Cutters. 

Consider  a  given  cutter  running  always  at  the  same  feed 
per  tooth.  In  Fig.  6  two  teeth  are  drawn  with  the  cutting 
curve  C FO  between  them.  The  arc  A  B  represents  the  posi- 
tion of  the  grinding  wheel  when  grinding  the  clearance  which 
was  necessary  when  the  cutter  was  new.  The  dotted  lines  D 
and  E  represent  the  flank  of  the  tooth  at  two  stages  ot  its 
life  before  recutting.  When  regrinding  has  brought  the  flank 
to  E,  the  heel  of  the  tooth  F  will  lie  on  the  cutting  curve. 
To  lower  this  point  below  the  cutting  curve  requires  a  smaller 
wheel.  But  this  has  the  effect  of  weakening  the  cutting  edge 
at  C  by  reducing  the  angle  of  the  point.  This  makes  over- 
heating more  likely  to   occur. 

Cutters  should  seldom  be  ground  away  so  much  as  shown 
here  because  the  space  between  the  teeth  is  reduced  so  much 
that  it  will  not  carry  the  chips  away  properly.  When  the 
distance  F  C  becomes  half  the  pitch,  the  chip  space  becomes 
nearly  one-fourth  what  it  was  originally. 

The  previous  discussion  seems  to  suggest  the  necessity  of 
having  some  means  ot  modifying  the  clearance  ground  on  a 
cutter  so  that  its  performance  will  be  uniform  after  succes- 
sive grindings.  In  this  way  the  maximum  results  would 
become  more  nearly  possible,  because  another  of  the  uncer- 
tainties in  the  use  of  milling  cutters  would  be  eliminated. 


"Alas!"  confessed  the  penitent  man,  "in  a  moment  of  weak- 
ness I  stole  a  carload   ot  brass  fittings." 

"In  a  moment  of  weakness!"  exclaimed  the  Judge.  "Good- 
ness, man!  what  would  you  have  taken  if  you  had  yielded  i3 
a  moment  when  you  felt  strong?" — Exchange. 
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Owing  to  the  fact  that  many  of  the  machines  used  In  saw 
manufacturInK  are  designed  and  made  hy  each  Arm  for  Its 
own  use,  and  also  to  the  fact  that  many  of  the  proci  sscb  in 
saw  making  liave  been  developed  along  Independent  lines, 
there  are  many  things  in  a  saw  factory  which  are  not  gen- 
erally known,  and  the  processes  are  often  regarded  as  trade 
secrets.  However  fallacious  this  policy  of  secrecy  may  be,  It 
is  followed  by  nearly  all  saw  manufacturers;  yet  It  is  safe 
to  siiy  that  not  one  firm  is  In  ignorance  of  the  important  pro- 
cesses and  methods  used  by  Its  competitors. 

E.  C.  Atkins  &  Co.,  of  Indianapolis,  Ind.,  is  one  of  the 
few  saw  manufacturers  realizing  the  futility  of  trying  to  keep 
their  machines  and  processes  secret.  This  firm,  which  is  one 
of  the  larKCSt  and  oldest  manufacturers  of  saws  in  the 
United  Stales,  through  the  courtesy  of  Mr.  Atkins,  the  superin- 


Fig.  3.    Hammeriii£f  and  Tensioning  a  Circular  Saw. 

tendent,  gave  the  writer  the  opportunity  of  taking  a  number  of 
photographs,  and  obtaining  the  information  necessary  to  give 
the  readers  of  Maciii.nery  an  idea  of  how  the  Atkins  saws  are 
made.  This  company  turns  out  thousands  of  hand  saws,  but 
the  main  product  is  large  circular  and  large  band  saws.  The 
circular  saws  are  of  two  general  types,  the  solid  and  the 
inserted  tooth. 

The  steel  for  the  saws,  which  is  made  especially  for  the 
firm,  comes  in  circular  disks  or  in  long  strips  or  bands  of  the 
proper  size  and  standard  gage  for  the  various  standard  circu- 
lar and  band  saws  made.  A  number  of  the  .steel  disks  from 
which  the  circular  saws  are  made,  are  shown  in  Fig.  1.  Sev- 
eral center  hole  and  tooth  forming  punches  and  dies  are  also 
shown  in  this  engraving. 

In  woiking  up  the  steel  disks  into  saws,  the  center  hole  is 
first  punched  in  a  punching  press,  and  in  the  next  operation 
the  teeth  are  cut.    The  operator  selects  a  tooth-forming  punch 

•  Associate  Editor  ot  Machineet. 


and  die  corresponding  to  the  number  of  teeth  required.  These 
are  set  up  In  tho  press  and  an  Indexing  disk  of  the  same 
number  of  teeth  as  required  In  the  saw  is  placed  on  u  stud, 
as  shown  at  A  in  Fig.  5.  The  saw  blank  Is  then  placed  over 
this  indexing  disk  and  securely  clamped,  by  means  of  a  nut 
on  the  stud.  The  carriage  holding  the  blank  Is  then  moved 
In  or  out,  and  the  entire  fixture  moved  to  the  right  or  left, 
until  the  disk  is  in  the  correct  position  for  the  punch  to  cut 
the  teeth  at  the  proper  angle  and  depth.  The  teeth  are  then 
rapidly  cut,  the  spacing  being  obtained,  by  the  Indexing  plate. 
All  of  the  circular  and  inserted  tooth  sawa  are  cut  out  by 
using  this  kind  of  punch  press  jig. 

When  hardening  the  saws,  they  are  laid  flat  In  a  special  gas 
furnace,  and  heated  slowly.  When  evenly  heated,  the  saw  is 
drawn  out  and  placed  on  the  lower  plate  of  a  grated  clamp, 
as  large  or  larger  than  the  saw,  and  a  similar  grated  plate 
is  lowered  from  above.  The  saw  is  thus  kept  fiat,  and  pre- 
vented from  warping,  and  Is  quickly  lowered  into  a  large  tank 
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Pig.  2.     Machine  for  Grinding  the  Sides  of  Circular  Saws 
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Fig.  4.    Special  Three-wheel  Grinder  for  Grinding  the  Teeth  of 
Inserted  Tooth  Saws. 

of  oil.  When  the  saws  are  taken  out  of  the  hardening  bath, 
they  are  placed  in  the  machine  shown  in  Fig.  2,  where  the 
sides  are  ground.  This  machine  is  provided  with  a  large 
grindstone,  which  is  fed  in  or  out  by  means  of  a  hand-wheel, 
shown  just  back  of  the  operator.  The  saw  is  placed  on  an 
arbor  mounted  on  a  carriage  which  automatically  feeds  it 
across  the  face  of  the  grindstone.  The  grinding  begins  at  the 
outer  edge  of  the  saw,  and  as  the  operation  proceeds,  and  the 
grindstone  is  gradually  fed  in  toward  the  center,  the  saw  Is 
made  thinner  in  the  center  than  at  the  edge.  This  method 
provides  a  free-cutting  saw  with  little  tendency  to  bind. 

While  grinding,  the  saw  revolves  in  the  same  direction  as 
the  grindstone,  but  more  slowly,  as  belt-driven  rolls,  one  on 
each  side  of  the  saw,  act  as  brakes,  and  thus  make  grinding 
possible.  TTie  practice  of  running  the  saw  in  an  opposite 
direction  from  that  of  the  wheel,  usually  followed  in  grind- 
ing small  milling  saws,  would  be  practically  impossible  in 
this  case,   owing  to   the   leverage  caused   by   the   size   of  the 


510 


MACHINERY. 


March,  1909. 


saw  and  the  width  of  the  grinding  wheel.  Besides,  it  is 
doubtful  it  there  be  any  advantage  in  running  the  saw  and 
wheel    in   opposite   direotlons. 

During  the  grinding  process,  water  pours  down  between  the 
saw  and  the  stone,  and  only  a  few  minutes  are  required  to 
grind  the  sides  of  the  largest  saws,  with  no  danger  of  draw- 
ing   the   temper.     After    grinding   the    sides    of    the    saw,    it 


it  looks  so— and  it  takes  long  practice  to  become  an  expert. 
Twenty-five  or  thirty  men  are  employed  in  this  department, 
and  a  large  majority  of  them  are  well  past  middle  age,  and 
have  been  doing  this  work  for  years.  Fig.  3  shows  the  shape 
of  hammers  and  the  anvil  used  for  hammering  the  large  circu- 
lai-  saws.  As  few^  mechanics  outside  of  saw-mill  men  know 
\vli;it  -tensioning  the  saw"  means,  the  following  is  quoted  from 


Fig.  5.    Indexing  Jig  used  V7hen  Punching 
Circular  Saw  Teeth. 


Fig.  6.     Polishing  Circular  Saws. 


Fig.  7.     Grinding  Machine  for  Touching  up  the 
Teeth  of  Circular  Saws  after  Hardening. 


Figs.  8.  9  and  lO.    Testing  the  Sides  of  a  Circular  Saw  to  Determine  the  need  of  Hammering  and  Tensioning. 


Fig.  H.    Barrel  Saws. 

is  placed  on  an  arbor  in  another  machine,  and  while  revolv- 
ing rapidly.  Is  polished  by  holding  a  polishing  pad  with  a 
wooden  handle  against  the  side  and  feeding  it  back  and  forth 
on  the  top  of  the  rest,  as  shown  in  Fig.  6.  Flour  of  emery 
is  used  on  the  pad  for  polishing.  Then  the  teeth  are  touched 
up  on  a  special  grinding  machine,  as  shown  in  Fig.  7. 

One  of   the   most   important   operations   on   the   saw    is   the 
hammering  and  tensioning.     This  wcrk  is  tedious — or  at  least 


Fig.  12.     Punching  the  Teeth  m  Baud  Saw 


a    pamphlet    of    ijistructions    issued    by    E.    C.    Atkins    &    Co. 
for  their  customers. 

"For  the  benefit  of  our  patrons  and  sawyers  using  our  saws, 
we  take  pleasure  In  explaining  the  general  principles  involved 
in  the  hammering  and  tensioning  of  circular  saws.  The  prac- 
tice taught  by  masters  of  the  art  thirty  years  ago.  w^hen  only 
saws  of  small  diameter  were  used,  was  that  a  circular  saw,  to 
do  proper  wcrk.  should  be  left  firm  between  the  center  and  tne 
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1  iiu.  and  open  as  to  its  wliolu  (Uanieler,  whereas  exparience 
has  sliown  that  it  is  best  to  open  out  the  body  of  the  saw 
between  the  center  and  the  rim  to  tlie  extent  riMjnlri'd  for  tlie 
speed  tlie  saw  is  to  run. 

"Very  liiuli  speed  and  tliin  saws  re(iuire  lliat  tlie  saw  be 
opened  out  until  it  talies  a  strouK  push  or  pull  to  throw  the 
center  eitlier  way  wiien  tlie  saw  is  staiuiinn  upon  llie  lloor. 
When   the  saw   is  in   proper  tension  and    is  shaken,  tlie  body 

only  of  the  saw 
should  vibrate, 
while  t  h  e  r  1  in 
sliould  be  nearly 
or  (luite   steady. 

"(iuniniinK  a  cir- 
cular saw,  or  alter- 
nate heating  and 
cooling  of  the  rim. 
will  permanently 
expand  a  saw  at 
the  rim.  and  in 
consequence  it  will 
liecome  too  stiff  in 
the  center  or  body, 
and  run  'snal<y.'  A 
few  strokes  of  a 
round  -  faced  ham- 
mer on  both  sides 
of  the  saw  at  the 
proper  place  will 
restore  the  tension. 
In  Fig.  17.  the  por- 
tion of  the  saw  to 
be  hammered  is  in- 
dicated by  the  dot- 


Fig.  13. 


Forging  for  Tooth  and  Holder  for 
Inserted  Tooth  Saws. 


ted  lines.  The  same  treatment  is  required  if  the  saw  is  put 
up  for  too  low  speed.  The  rule  is  that  it  must  be  more  open 
or  'limber'  in  the  body  of  the  saw  for  fast  speed  than  for 
slow;  for  hard  than  for  soft  wood. 

"When  the  saw  is  standing  on  the  floor  and  shaken  with 
the  hand  and  the  center  and  rim  both  vibrate,  it  requires 
more  hammering  on  the  line  next  to  the  rim.  When  opening 
out  the  body  of  the  saw,  do  not  hammer  within  6  inches  to  10 
Inches  of  the  center. 

"Observe  the  motion  of  the  saw  when  on  the  mandrel  and 
running  up  to  full  speed;  if  it  runs  wavy  on  the  rim,  it  needs 
opening  out  on  the  dotted  lines.  If  it  runs  steady  and  true 
out  of  the  log,  it  is  the  fault  of  the  hanging,  lining,  fitting  or 
management  if  it  does  not  run  steady  and  true  in  the  log. 


"To  equalize  the  tension,  the  parts  that  drop  least  require 
hammering  until  the  tension  Is  even  and  all  parts  indicated 
by  the  dotted  lines  drop  equally  all  around  the  saw,  the  center 
line  dropping  a  little  more  than   the  others. 

"Haninicriug  to  take  out  lumps  should  always  be  done  en 
tlie  liigli  side  or  on  that  side  which  touches  the  straiKhl-edge. 
Lumps  or  ridges  upon  or  near  the  rim  may  be  found  with 
the  straight-edge  by  examining  that  part  of  the  saw,  with 
the  center  of  tlie 
saw  resting  on  tlie 
anvil,  but  lumps  or 
ridges  in  the  body 
should  be  found 
with  the  saw  stairl- 
ing  perfectly  per- 
pendicular upon 
the  floor,  Figs.  9 
and  10.  Mark  the 
high  s  ])  o  t  s  with 
chalk,  a  n  d  ham- 
mer where  marked, 
on  an  anvil. 

"Allow-ance  must 
be  made  for  change 
in  tension  pro- 
duced by  the  bio  v 
of  the  h  a  m  m  e  r, 
as  every  blow 
stretches  and  opens 
the  saw  at  the 
point    struck. 

"Lumps  usually 
run  in  ridges  and 
should  be  ham- 
mered out  with  a  cross  peen  hammer,  the  peen  following  the 
ridge  in  the  direction  in  which  it  runs  as  discovered  by  the 
straight-edge.  Round  lumps  may  be  hammered  down  with 
the  round  face  hammer,  or  with  a  cross  peen  hammer,  by 
changing  the  position  of  each  blow  so  that  the  strokes  cross 
each  other.  The  strokes  should  be  directly  on  the  lump  or 
ridge." 

The  foregoing  extract  will  not  only  give  a  good  idea  of 
what  hammering  and  tensioning  means,  but  it  will  also  give 
a  fair  idea  of  how  it  is  done. 

In  the  inserted  tooth  circular  saws,  the  cutting  teeth  are 
forged  in  pairs,  as  shown  in  Fig.  13,  where  A  is  the  forging 
untrimmed,  B  the  part  trimmed  off.  and  C  the  tooth.  At 
D  is  shown  the  tooth  and  holder  ready  to  be  put  into  the  saw. 


Fig.  15.     Inserting  the  Teeth. 


Fig.  14.    Large  Grinding  Machine  for  Band  Saws. 

"Fig.  S  illustrates  the  examination  of  the  saw  with  the 
straight-edge  in  adjusting  tension:  the  center  of  the  saw 
resting  on  the  anvil,  the  rim  back  of  the  anvil  supported  on 
a  narrow  bench  extending  from  the  anvil  to  the  wall,  and  the 
opposite  point  raised  with  the  hand,  the  straight-edge  extend- 
ing from  the  center  toward  the  rim  of  the  saw.  If  the  saw 
is  properly  opened  in  the  body,  the  portions  indicated  by  the 
dotted  lines  in  Fig.  17  will  drop  aw-ay  from  the  straight-edge 
equally  all  around  the  saw. 


Fig.  16.    Tensioning  a  Band  Saw  by  RoIUng. 

The  teeth  are  ground  on  both  sides  and  on  the  cutting  edge 
at  one  operation,  on  a  special  three-wheel  grinder,  shown  in 
Fig.  4.  The  manner  in  which  the  tooth-holder  or  "shank"  is 
inserted  is  shown  in  Fig.  15.  one  tooth  being  already  in  place 
at  E  and  another  just  being  put  in  with  a  wrench  at  F.  The 
saw  is  held  in  position  by  a  stud  which  passes  through  the 
center  hole  and  by  a  damp,  operated  by  a  hand-wheel,  which 
grips  the  rim. 
A  special  fcrm  of  saw  called  the  barrel  saw.  which  is  used 
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for  sawing  out  barrel  staves,  Is  shown  in  Kig.  11.  In  these 
saws  only  a  narrow  strip  at  the  edge  Is  niaile  of  saw  steel, 
the  body  being  made  of  a  cheaper  material,  to  which  the  saws 
are  brazed.  The  cutting  blades  are  made  in  the  same  way  as 
a  band  saw.  with  the  ends  lapped  and  brazed. 

In  making  band  saws,  the  teeth  are  cut  in  a  punch  press, 
as  shown  In  Kig.  12.  the  teeth  being  set  against  a  stop  the 
right  distance  from  the  punch,  and  the  fteding  being  done  by 
hand.  These  saws  are  hardened  by  fastening  them  to  a  "dum- 
my" strip,  which  is  slowly  drawn  through  a  gas  furnace  and 
into  an  oil  tank.  The  whole  operalicn  is  continuous  and 
practically  automatic.  After  hardening,  the  band  saws  are 
ground  by  feeding  them  under  a  large  grindstone.  The  table 
is  tilted  so  as  to  grind  the  saws  thinner  at  the  back. 
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Fig.  17.    Dia^atn  Indicating  the  Ldnes  along  which  a 
Circular  Saw  is  Tensioned. 

An  automatic  band  saw  tooth  grinder  is  shown  in  Fig,  14. 
This  grinder  will  take  saws  of  any  size  and  length;  for  small 
saws  of  similar  type,  smaller  machines  of  the  same  design  are 
used.  These  smaller  machines  are  common  in  wood-working 
shops. 

The  manner  in  which  band  saws  are  rolled  to  give  them 
the  proper  tension  is  shown  in  Fig.  16.  To  run  properly,  a 
band  saw  must  be  open  in  the  middle,  and  it  is  rolled  as  shown 
by  the  lines  in  Fig.  IS.  If  it  is  too  open,  it  is  rolled  as  shown 
in  Fig.  19. 

Hand  saws  and  cross-cut  saws  are  both  ground  thin  on  the 
back,  the  same  as  the  band  saws,  and  in  the  same  way.    They 
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Figs.  18  and  19.    Lanes  along  which  a  Band  Saw  is  Tensioned. 

are  heated  and  held  in  long  clamps  while  being  dipped  in  the 
hardening  oil  bath.  The  teeth  on  the  hand  saws  are  set  with 
a  light  hammer.  The  men  engaged  in  this  work,  the  setters, 
use  their  hammers  as  steady  as  the  ticks  of  the  clock  and 
never  miss  a  tooth. 

*     »     * 

The  length  of  new  railways  opened  in  the  United  States  last 
year  was  3,214  miles,  showing  a  decrease  of  1,998  miles,  or  38 
per  cent,  as  compared  with  1907.  The  largest  new  construction 
on  the  part  of  any  one  company  was  790  miles  of  track  in- 
volved in  the  Chicago,  Milwaukee  and  St.  Paul  Railroad's 
Pacific  Coast  extension.  The  railway  network  of  Canada  was 
increased  last  year  by  1,250  miles,  and  that  of  Mexico  435 
miles. 


JIGS  AND  FIXTURES— 12. 


BORING,  REAMING  AND  FACING  TOOLS. 

EINAR  MORIN.* 

More  or  less  elaborate  tools  or  sets  of  tools  are  required  for 
the  various  boring  operations  performed  with  or  without  bor- 
ing jigs.  These  tools  comprise  boring,  reaming  and  facing 
bars,  boring  and  facing  cutters,  solid  or  shell  reamers,  boring 
and  facing  heads,  bushings,  stops,  drills,  collets,  and  knuckle 
or  universal  joints. 

Boring-  Bars. 

The  general  requirements  of  a  boring  bar  are  that  it  must 
be  as  heavy  and  rigid  as  possible,  straight,  and  ground  con- 
centric, and  a  good  running  fit  in  the  bushings.  When  the 
bar  has  been  turned  and  once  ground  to  the  right  size,  it 
should  never  be  put  in  a  lathe  and  filed,  or  emery  cloth  used 
on  it.  Boring  bars  are  made  from  machine  steel  and  are  not 
hardened.  Sometimes  small  bars  are  made  from  tool  steel  and 
hardened,  in  order  to  give  them  additional  stiffness.  Shanks 
for  reamers,  and  facing  bars,  should  be  made  in  the  same 
way  as  boring  bars,   but   if  possible,   should   be   even  stiffer. 

The  most  common  type  of  boring  bar  is  shown  in  Fig.  137, 
the  cutter  A   being  located   at  about  the  middle  of  the  bar. 
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Figs.  137-144.    Boring  Bars  of  Different  Types. 

and  the  bar  being  guided  at  both  ends  by  bushings  B  and  C. 
The  bar  is  provided  with  a  taper  shank  at  D.  fitting  the 
spindle  of  the  machine  or  a  collet  connected  with  a  knuckle 
joint.  It  is  quite  common  practice  to  turn  down  the  end  of 
the  bar,  as  shown  in  Fig.  138,  to  fit  the  knuckle  joint  or  col- 
let shown  in  Fig.  141.  Sometimes,  of  course,  the  bar  can  be 
left  full  size,  as  shown  in  Fig.  139,  and  sometimes  the  end  is 
even  made  larger  than  the  bar,  by  forcing  on  a  collar,  as 
shown  in  Fig.  140,  in  order  that  the  end  may  fit  the  driving 
collet.  A  key  is  passed  through  the  end  of  the  bar  for  driv- 
ing it;  this  key  fits  in  the  slot  A  in  the  collet  shown  in  Fig. 
141. 

The  bar  shown  in  Fig.  137  can  also  be  used  for  facing  pur- 
poses, the  cutter  A  being  taken  out,  and  a  facing  cutter  in- 
serted. The  same  bar  can  also  be  used  for  a  special  shell 
reamer,  when  this  has  a  straight  hole,  the  reamer  being  held 
to  the  bar  by  a  taper  pin,  as  shown  in  Fig.  142.  Standard 
shell  reamers  have  a  taper  hole,  and  for  these,  the  bar  must 
be  turned  with  a  taper  part,  as  shown  in  Fig.  143,  where 
the  part  A  is  turned  up  to  the  largest  size  possible  (generally 
1/32  or  1/16  inch  under  the  diameter  of  the  reamer);  part  B, 
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being  turned  to  fit  the  taper  hole  In  the  shell  reamer,  is  loft 
long  enough  to  permit  the  reamer  beiiig  presBoil  up  tishtly 
without  touching  the  shoulder  D.  As  a  rule,  the  taper  part 
is  so  dimensioned  that  'i  inrh  will  be  left  at  E.  between  tho 
shoulder  of  the  bar  and  the  back  of  the  shell  reamer,  when 
this  Is  forced  up  as  far  as  possible.  The  reamer  is  driven  by 
keys  or  pins  entering  In  a  slot  cut  across  the  end  of  the 
reamer.  The  part  ('  of  the  bar  is  turned  down  to  some  stand- 
ard size,  just  below  the  size  of  the  small  end  of  the  taper 
hole  in  the  reamer.  The  bushings  F  and  G  may  be  made  with 
the  same  outside  diameter,  fitting  the  same  size  lining  hiish- 
Ings  in  the  jig.  their  inside  bearings  being  made  to  lit  the 
large  and  small  diameters  of  the  bar. 
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Figs.  145-150.    Other  Designs  of  Boring  Bars. 

A  boring  bar  used  for  boring  out  two  holes  of  different 
size  may  be  made  as  shown  in  Fig.  144;  A  and  B  are  the  cut- 
ters for  the  two  holes,  and  part  of  the  bar  C  is  turned  down 
for  a  length,  D,  to  suit  the  small  hole.  The  part  J-J  can  then 
be  made  of  as  large  diameter  as  permissible  for  boring  out 
the  hole  for  -which  the  tool  A  is  used.  By  making  the  bar 
in  this  way,  a  more  rigid  construction  is'  possible  than  if 
the  part  E  were  turned  down  to  the  smaller  diameter  re- 
quired by  the  hole  bored  by  cutter  B.  There  may  be  more 
than  two  holes  of  different  sizes  in  succession,  and  then  the 
bars  may  have  a  greater  number  of  steps;  it  there  is  but  a 
slight  difference  in  the  sizes  of  the  holes  to  be  bored  out, 
it  hardly  pays  to  turn  down  steps  on  the  bar.  The  stepped 
bar  may  also  be  used  for  facing  bars.  While  these  small 
matters  may  seem  unimportant  and  elementary,  they  must 
be  taken  into  consideration  -when  designing  a  set  of  expen- 
sive tools  for   boring  jigs  which  are  to  be  in  constant   use. 

Reamer  bars  used  for  reaming  out  two  or  more  holes  simul- 
taneously may  be  made  as  shown  in  Fig.  145,  providing  the 
diameter  A  is  large  enough  for  turning  the  taper  portion  for 
another  shell  reamer  of  smaller  size.  Should  the  diameter 
be  too  small  to  permit  this,  an  extension  can  be  provided, 
or  a  separate  bar  used  for-the  smaller  reamer.  The  principle 
of  stepped  bars  can  be  applied  also  where  the  cutters  are 
placed  as  illustrated  in  Fig.  146,  -where  one  boring  cutter  or 
facing  tool  is  placed  at  one  end,  the  bar  still  being  guided 
by    two   bushings. 

A  boring,  facing,  and  reamer  bar  used  almost  as  commonly 
as  the  one  already  described,  is  illustrated  in  Fig.  147.  The 
principal  features  of  this  bar  are  that  the  cutting  tool  is 
always  located  at  the  end  of  the  bar,  opposite  to  where  it  is 
driven,  and  that  there  is  but  one  bushing  for  guiding.  This 
bushing  should  be  as  long  as  possible  to  give  a  good  bearing, 


and  prevent  the  bar  from  wobbling.  Sometlnies,  as  Illustrated 
in  Fig.  121,  January  issue,  the  Jig  is  made  with  two  bearings 
which,  however,  are  on  the  same  side  of  the  cutter,  and  a 
comparatively  short  distance  apart. 

Sometimes  a  bar  must  be  made  In  two  parts.  The  reason 
may  be  that  one  solid  bar  would  be  too  long  to  permit  of  its 
being  pushed  into  the  Jig  from  one  side.  Another  reason  may 
be  that  the  cutting  tools  are  too  large  to  pass  through  some 
Intermediate  hole.  The  two  parts  of  the  bar  may  be  con- 
nected with  a  taper  pin,  as  shown  In  Fig.  148,  the  end  of 
bar  A  being  a  sliding  or  driving  flt  in  the  hole  in  section  B. 
This  bar  should  be  ground  after  the  two  parts  are  aJBSfm- 
bled,  so  that  they  will  run  exactly  true  with  each  other. 
A  stepped  bar  made  up  of  two  sections  as  shown  is 
Fig.  149.  In  Fig.  150,  another  method  of  connecting  the 
two  sections  is  shown;  when  this  method  is  used  the  two 
bars  can  be  put  together  and  taken  apart  very  rapidly.  This 
method  can  also  be  used  to  connect  two  bars  by  a  separate 
piece,  as  shown  in  Fig.  151,  the  two  sections  being  bored  out 
to  fit  the  intermediate  piece,  which  has  two  pins  A  and  B, 
driven  into  it,  and  transmitting  the  motion  from  one  section 
of  the  bar  to  the  other,  as  indicated.  It  is  evident  tnat  two 
bearings  would  hardly  be  sufficient  for  this  class  of  boring 
bars.  When  these  bars  are  used,  three  or  more  bearings 
should  be  provided.  This  type  of  bar,  however,  is  not  used 
to  a  very  great  extent. 

Cutters  for  Boring  Bare. 

The  cutters  used  in  boring  bars  vary  widely.  The  cutter  A, 
Fig.  152,  is  commonly  used.  It  cuts  with  bo.th  ends,  and  is 
centered  by  the  two  flats  B,  milled  or  filed  on  the  bar;  a  slot 
is  provided  in  the  cutter,  which  fits  these  flats  of  the  bar. 
After  the  cutter  has  been  put  in  place,  it  is  tightened  by  the 
key  C,  and  is  turned  to  the  correct  diameter  required,  and 
then  hardened.  A  more  modern  arrangement  is  shown  in 
Fig.  153.  The  cutter  here  is  a  plain  rectangular  piece  of 
steel,  cutting  with  both  ends.  It  is  centered  by  the  pin  A. 
which  is  driven  into  a  hole  drilled  so  that  one-half  of  it  passes 
through  the  slot  In  the  cutter.  As  in  the  former  case,  the 
cutter  is  turned  down  to  the  right  diameter  when  in  place. 
Ii  is  tightened  down  by  the  key  B.  This  way  of  locating  the 
cutter  centrally  has  proved  very  satisfactory.  In  Table  X 
are  given  dimensions  of  cutters  for  different   bar  diameters. 

TABI.E  X.    BORING  AND  FACINQ  CUTTERS. 
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Facing  cutters  may  be  located-  and  held  in  place  in  the 
same  way.  They  are  longer  than  boring  cutters,  being  in- 
tended to  finish  a  boss  or  seat  around  a  hole,  but  otherwise 
they  are  made  to  about  the  same  dimensions. 

Single-ended  boring  gutters,  as  shown  in  Fig.  154.  are 
used  to  a  great  extent,  and  it  is  claimed  that  they  give  a 
more  perfect  hole.  The  illustration  shows  a  common  way 
of  securing  the  tool;  the  cutter  A.  which  is  made  of  drill 
rod  or  other  round  tool  steel  stock,  fits  a  hole  bored  at 
an  angle  of  sixty  degrees  with  the  axis  of  the  bar,  and  is 
adjusted  by  the  headless  set-screw  B.  When  adjusted,  the 
cutter  is  held  rigidly  in  place  by  the  pin  C  provided  on  one 
side  with  a  flat  tapering  portion,  which  fits  against  the  flat- 
ted side  of  the  cutter,  as  shown  in  the  engraving.  This  cut- 
ter  is  very   easily   set    by   taking  a  measurement   D   with   a 
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micrometer.  Subtrnrt  from  the  dimension  D  the  diameter 
of  the  bar.  thereb.v  obtaining  dimension  K.  Now  add  K  to 
D.  thereby  obtaining  tlie  diameter  of  the  hole  wliich  will  be 
cut.  The  screw  ma.v  have  to  be  adjusted  a  few  times,  to 
obtain  the  desired  result.  Table  XI  gives  dimension  for  this 
kind  of  cutter,  and  also  for  screws  and  pins  used  with  them. 
The  two  kinds  cf  cutters  referred  to  may  also  be  used  on 
the  ends  of  the  bars,  as  shown  in  Figs.  1.').')  and  I'lB.     The  cut- 
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Figs.  151-159.    Different  Types  of  Cutters  and  Methods  of  Fastening. 

ter  of  the  type  shown  in  Fig.  15.3  may  be  held  in  either  of 
the  two  ways  shown  in  Fig.  1.3.5  and  Fig.  157.  In  the  latter 
case,  the  cutter  is  spotted  at  A.  and  held  by  a  pointed  screw 
B.  This  method,  however,  does  not  alw-ays  insure  very  accu- 
rate results.  The  simplest  kind  of  single-ended  cutter,  and 
the  manner  in  which  it  is  held  is  shown  in  Fig.  158.  It  may 
be  used  in  any  kind  of  bar,  and,  with  ordinary  care,  good 
results  may  be  obtained  even  with  this  simple  tool.  The 
variations  possible  are  many,  and  the  examples  shown  sim- 
ply indicate  the  most  common  practice. 

Facing  cutters  may  he  made  similar  to  boring  tools,  or  they 
may  he  made  with  teeth,  like  end  milling  cutters,  as  illus- 
trated In  Fig.  161.  In  this  engraving,  one  of  the  cutters  A 
cuts  with  both  sides,  while  the  cutter  B  cuts  with  one  side 
only.  The  bar  is  provided  with  a  slot  and  with  notches  for 
locating  and  holding  in  place  the  various  cutters,  as  shown 
at  C.  A  pin  D  is  driven  into  the  cutter,  and  enters  the  notch. 
thus  driving  the  tool.  The  cutters  can  also  be  held  on  the 
bar  by  taper  pins,  but  the  putting  in  place  and  the  removal 
of  the  cutters  would  then  be  much  slower. 

Different  cutters  are  commonly  used  for  roughing  and  fin- 
ishing. To  make  it  easier  to  remove  the  metal  with  the 
roughing  cutter,  it  may  be  made  with  every  other  tooth  bev- 
eled in  opposite  directions,  as  shown  in  Fig.  160,  where  A 
is  one  tooth  beveled  towards  the  center,  and  B  the  next  tooth 
beveled  outwards.     Using  a  cutter  of  this  kind  will  produce 


a  surface  as  indicated  at  C,  which  must  be  faced  square  by  a 
Unishiiig  cutter. 

In  order  to  face  the  work  to  correct  dimensions,  stops  are 
sometimes  provided  which  strike  against  some  finished  sur- 
face on  the  jig  which  stands  in  a  given  relation  to  the  fin- 
ished surface  on  the  work  and  the  cutting  edge  of  the  fac- 
ing cutter.  Such  a  stop  may  be  made  as  shown  at  E  in  Fig. 
161,  and  be  held  and  located  in  the  same  way  as  the  facing 
cutter.  The  stops  are  made  of  machine  steel,  case-hard- 
ened, and  ground  on  the  bearing  surface.  When  facing  up 
a  wide  surface  with  an  inserted  blade  facing  tool,  it  is  often 
the  practice  to  cut  small  notches  in  the  blade,  as  shown  in 
Fig.  159,  the  cutting  edges  on  the  one  end  overlapping  the 
notches  on  the  other.  Very  often  the  holes  to  be  bored  are 
too  large  to  permit  of  cutters,  such  as  previously  described, 
being  used,  and  then  it  is  necessary  to  provide  the  boring 
bars  with  a  boring  head.     A  simple  boring  head  is  illustrated 

TABLE  XI.    BORING  BAR  CUTTEBB. 
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In  Fig.  162,  where  A  is  the  head  held  on  the  bar  by  a  taper 
pin;  B  is  a  boring  tool  which  fits  in  a  slot  in  the  head,  and 
which  can  be  adjusted  out  and  in  by  the  screw  C,  which 
passes  through  the  shoe  D.  which  also  fits  the  slot,  and 
against  which  the  cutter  is  located,  as  illustrated.  The  cut- 
ter and  shoe  are  held  by  the  bolt  E.  The  bolt  is  milled  ilat 
on  one  side  so  that  a  hook  is  formed  for  binding  the  cutter 
and  shoe.  Two  or  more  cutters  may  be  used  in  these  boring 
heads.  At  F,  in  Fig.  ]ri2  is  shown  a  facing  tool  used  in  the 
same  head  as  thie  boring  tool.  Xo  adjusting  shoe  is  necessary 
in  this  case,  as  the  facing  cutter  bears  directly  against  the 
bottom  of  the  slot  in  the  head,  and  against  the  boring  bar, 
and  is  held  by  a  bolt  G.  milled  with  a  tapering  flat  on  one 
side,  which  wedges  the  cutter  into  its  seat.  More  compli- 
cated boring  heads  are  provided  with  a  small  slide  for  adjust- 
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Ing   the   tools,   and   some  are   made   similar   to   llie   box   tools 
used   in  turret  lathes. 

The  reamers  most  commonly  used  in  connection  with  the 
boring  jigs  are  shell  reamers  of  standard  make.  Many  con- 
cerns have  been  in  the  habit  dl'  maUiiig  their  own  shell  ream- 
ers    w  i  t  h     inserted 


prevents  the  bushing  from  turning, 
are  Bometlmes  provided  to  permit 
through. 

In  places  where  it  is  impossible  to 
the  bar     is  put   in,  or  over  the  end  of 


blades,  designed 
about  as  shown  in 
Fig.  163;  A  is  a  ma- 
chine steel  body, 
and  li  a  tool  steel 
blade,  w  h  i  c  h  is 
made  tapered  as 
shown,  and  driven 
into  jiiace.  When 
the  blades  are  in- 
serted in  the  body, 
the  reamer  is 
ground.  The  reamer 
can  be  re-ground 
when  dull,  and  kept 
to   standard   size,   by 


TABLE  xn,    BORING  BAB  OOUPUNOa. 


Slots,   a8   shown   at    H 
cutting    tools    to    pass 

put  in  bUBbings  before 
the  bar  after  it  is  put 
in,  a  bushing  made 
In  two  halves  can 
be  used,  as  illus- 
trated In  Fig.  165. 
The  writer  has  seen 
this  kind  of  a  bush- 
ing in  use  in  the 
Pratt  &  Whitney 
Co. '8  shops,  where 
it  probably  was 
originated,  and  it 
uorl<ed  very  well. 
The  two  halves  are 
held  together  by  a 
wire  passing  through 
the  head  flanges  at 
one     side     as     indi- 
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forcing  up  the  blades  along  the  taper.     The  bodies  of  very 
large   inserted-blade  reamers  are   made  of  cast   iron. 

Bushing  for  Boring-  Jig. 
Lining  bushings  for  boring  jigs  are  made  of  machine  steel, 
case-hardened  and  ground,  and  the  loose  bushings  are  often 
also  made  of  machine  steel.  TTiey  may,  however,  be  made 
with  equal  success  from  cast  iron,  which  wears  well,  and 
has  less  tendency  to  stick  to  the  steel  bar.  The  bushings 
for  boring  jigs  may  be  made  with  facilities  for  removal,  simi- 
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Figs.  160-166.     Facing  Tools.  Boring  Heads,  Boring  Jig  Bushings,  and 
Universal  Joints  for  Driving  Boring  Bars. 

lar  to  these  described  in  the  May,  190S.  installment  of  this 
series.  In  Fig.  164  is  shown  a  bushing  having  two  pins 
driven  into  the  head,  to  facilitate  removal,  and  the  pin  A 
over  which  the  half-round  slot  in  the  edge  of  the  head  fits, 


cated.     A  bushing  of  this  type  can  be  put  right  over  the  bar 
at  any  place,  and  pushed  into  the  lining  bushing. 

Knuckle  Joints. 

When  boring  bars  are  provided  with  a  standard  taper  shank, 
this  may  be  put  directly  into  the  spindle  of  the  machine, 
but  in  that  case  the  jig  must  be  lined  up  very  accurately 
with  the  spindle,  and  this  sometimes  takes  more  time  than  Is 
permissible.  It  is  better  to  use  knuckle  or  universal  joints  for 
connecting  the  live  spindle  with  the  boring  bar.  These  are 
constructed  as  indicated  in  Fig.  16(5,  and  are  made  in  differ- 
ent sizes,  for  the  different  sized  bars  for  which  they  are  used. 
The  shank  A  fits  into  the  machine  spindle.  The  end  of  the 
knuckle  joint  B  is  provided  with  a  hole  D  into  which  fits  the 
end  of  the  collet  C.  which,  in  turn,  takes  the  shank  of  the  bor- 
ing bar.  The  hole  D  may  also  take  the  end  of  the  boring  bars 
directly.  The  method  of  driving  the  bar  from  the  knuckle 
joint  may  be  either  by  a  taper  pin  as  shown  in  P^ig.  166,  cr 
by  the  means  shown  in  the  engraving  in  Table  XII.  where 
dimensions  are  given  for  a  coupling  of  good  construction,  con- 
necting boring  bar  and  knuckle  joint, 

«     «     * 

Constant  improvements  are  being  made  in  machines  us3d 
for  aerial  navigation.  Wilbur  Wright,  since  the  breaking  cf 
the  driving  chain  of  one  of  his  propellers  while  in  flight,  has 
made  an  arrangement  by  which  both  propellers  are  connected 
by  a  chain  so  that  if  either  of  the  driving  chains  should  break 
both  propellers  will  still  continue,  to  revolve,  and  there  will 
be  no  danger  of  accident  from  the  gyroscopic  action.  The 
supeiiority  of  the  Wright  brothers'  machines  is  attributed  by 
Sir  Hiram  Maxim,  whose  pioneer  work  in  aeronautics  has 
attracted  wide  attention,  to  the  fact  that  the  Wright  machine 
uses  two  propellers  turning  in  opposite  directions,  whereas 
Faiman's  and  Delagrange's  machines  are  equipped  with  a 
single  propeller  run  at  a  very  high  speed.  When  these  latter 
machines  are  turned  sideways  the  gyroscopic  action  tends 
to  make  the  machine  turn  over  about  a  transverse  axis.  This 
accounts  for  the  difficulties  which  these  inventors  have  had 
in  properly  navigating  in  circles  and  curves.  It  is  reported 
that  the  Russian  government  is  negotiating  with  the  Wright 
brothers  for  the  purchase  of  some  of  their  aeroplanes.  The 
Russian  government  requires  a  three  hours  test  flight,  but 
the  inventors  consider  this  unnecessary,  as  a  one-hour  test 
flight  would  demonstrate  the  practicability  of  the  machine 
equally  well,  provided  sufficient  fuel  was  carried  for  the  ma- 
chine to  remain  in  the  air  for  three  hours. 
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SHOP  SCRAPS. 

PEACEMAKER 

"Scrap"  is  a  very  general  and  common  term  around  tiie 
sliop.  but  \isiiall.v  the  sense  in  wliicli  it  is  used  malvus  its 
meaning  dear.  Everyone  familiar  with  sliop  worlv  is  more  or 
less  familiar  with  the  shop  -scrap."  as  it  is  commonly  called, 
and  can,  no  doubt,  recall  instances  of  such  "monkey  work," 
or  may  even  remember  of  having  themselves  taken  part  in 
one  of  these  star  performances.  It  was,  of  course,  the  other 
fellow's  fault,  but  it  is  poor  business,  at  best,  as  experience 
has  proven  a  great  many  times.  The  scrap  habit  is  not 
prevalent  in  every  shop,  but  there  are  some  shops  in  which 
it  is  continually  prevalent  among  a  certain  class  of  men, 
when  the  foreman's  back  is  turned.  This  foolishness  not 
only  takes  the  time  of  the  parties  engaged  in  the  scrap,  but 
It  distracts  the  attention  of  other  workmen,  and  as  a  conse- 
quence much  time  is  lost,  which,  as  we  know,  is  not  to  the 
advantage  of  the  company. 

Discipline  in  a  shop  usually  depends  as  much  on  the  man 
in  charge  as  it  does  on  the  men  themselves.  It  is  not  neces- 
sary for  a  foreman  or  superintendent  to  knock  a  man  down 
with  a  piece  of  two-inch  pipe  in  order  to  assert  his  author- 
ity, as  1  have  seen  done  in  a  large  tube  mill.  The  best  dis- 
ciplined shop  that  I  have  ever  seen,  and  in  which  a  shop 
scrap  of  any  kind  was  almost  unknown,  was  one  in  which 
the  "boss"  made  himself  one  of  the  boys,  yet  he  had  very  lit- 
tle to  say  except  on  business.  He  never  tried  to  appear  in 
the  least  way  above  his  workmen,  and  he  had  always  the 
respect  and   admiration  of  every  man  and   boy   in   the  shop. 


"Help  I  Help!  Pull,  Gus.  pull  I" 

Although  shop  scraps  are  not  at  all  necessary,  we  have 
them  nevertheless,  but  they  do  not  all  come  to  and  end  so 
suddenly  or  in  such  Sunday-school  story-book  fashion  as  did 
a  shop  scrap  which  recently  caused  considerable  amusement 
as  well  as  a  little  excitement.  Pat  Hagerty,  who  ran  the 
big  driving-wheel  lathe,  never  had  much  love  for  his  shop 
neighbor.  Gus  Goodheinz.  since  the  time  he  was  accused  of 
setting  an  alarm  clock  behind  Gus  w^hen  the  latter  had  fallen 
asleep  over  his  job  on  the  boring-mill.  If  tnese  men  were  on 
speaking  terms  at  all,  they  were  usually  engaged  in  a  wordy 
scrap  whenever  the  foreman's  back  was  turned,  and  this  of 
course  furnished  much  amusement  for  some  of  the  boys  in 
the  immediate  neighborhood.  Occasionally  Gus  or  Pat  would 
get  an  apple  core  on  the  head,  or  possibly  a  rotten  tomato 
in  the  back  of  the  neck,  which  had  no  other  effect  than  to 
make  the  surrounding  air  blue  for  a  while  and  to  renew  the 
scrap  with  more  vigor  than  ever.  It  happened  that  these 
scraps  had  never  come  to  blows  as  it  seemed  that  Providence 
had  moved  in  a  mysterious  way  His  wonders  to  perform,  and 
the  foreman  always  put  in  an  appearance  just  as  the  boys  ex- 
pected to  see  one  or  the  other  ready  for  the  hospital. 

Not  only  did  Gus  and  Pat  differ  in  opinion  as  to  what  a 
man's  nationality  should  be,  but  they  also  disagreed  on  politi- 
cal matters.  Although  these  men  had  not  been  on  speaking 
terms  for  some  time,  each  had  been  making  sarcastic  and 
slurring  remarks  within  hearing  of  the  other  about  the  chief 
candidate  he  was  supporting  for  the  fall  election.  This  of 
<;ourse  caused  considerable  ill  feeling,  but  nothing  had  been 


said  strong  enough  to  cause  them  to  break  their  long  spell 
of  silence  until  the  morning  after  election.  The  dark  gray 
dawn  of  the  morning  after  found  Pat  in  an  irritable  mood. 
as  he  had  lost  the  greater  part  of  his  night's  sleep  watching 
election  returns  only  to  see  his  hero  defeated.  On  the  other 
hand.  Gus  was  in  the  best  of  spirits  and  was  on  the  job 
fifteen  minutes  early  with  his  overalls  on,  his  sleeves  rolled 
up  and  all  ready  for  business.  In  order  to  avoid  as  much 
"kidding"  as  possible,  Pat  did  not  care  to  put  in  an  appear- 
ance at  the  shop  that  morning  until  it  was  absolutely  neces- 
sary, and  entered  the  shop  door  just  as  the  whistle  blew. 
Neither  looking  to  the  right  nor  the  left,  he  made  a  bee-line 
for  his  machine,  and  giving  it  a  few  hurried  glances  to  see 
that  tilings  were  all  right,  grabbed  the  starting  lever  and 
threw  it  over  with  a  bang.  Gus,  who  was  standing  nearby 
with  a  broad  smile  on  his  moon  face,  could  hold  in  no  longer. 
Calling  across  to  Joe  on  the  10-foot  planer,  he  shouted  "Hey, 
.Toe!  It  'pears  to  me  that  it  is  about  time  some  of  these  fel- 
lers around  here  were  startin'  on  their  journey  up  Salt  River 
this  mornin'  after  gettin'  walloped  the  way  they  did  yester- 
day." 

This  was  too  much  for  I'at,  who,  of  course,  overheard  the 
remark.  He  looked  about  and  the  foreman  was  not  in  sight. 
Turning  on  Gus  like  a  shot  out  of  a  gun,  he  "ripped"  ofl 
some  remarks  that  would  not  look  well  in  print,  and  in  an 
instant  Gus's  happy  smile  had  faded.  There  was  all  indi- 
cations of  a  lively  scrap  as  lie  stepped  over  in  front  of  Pat 
at  the  end  of  the  latter's  lathe,  but  Providence  again  seemed 
to  interfere  and  in  an  instant  Pat  felt  a  tug  at  his  rear, 
and  before  he  realized  what  was  going  on,  he  was  being  pulled 
into  the  gears  of  his  lathe.  With  a  wild  and  desperate  effort 
he  threw  his  arms  about  his  opponent's  neck,  and  Gus  wak- 
ing up  to  the  situation  at  the  same  time,  threw  his  arms 
abput  Pat  and  began  pulling  like  a  bull-dog  with- a  death 
grip,  while  Pat  was  yelling  at  the  top  of  his  voice,  "Help! 
Help!!  Full,  Gus,  pull!!"  After  a  frantic  struggle  Gus  suc- 
ceeded in  pulling  his  victim  from  the  tenacious  grip  of  the 
gears  in  such  a  condition  that  he  was  hardly  presentable  to 
the  large  audience  which  was  rapidly  gathering  to  see  what 
all  the  noise  was  about. 

It  is  needless  to  say  that  this  ended  the  scrap  and  that 
the  boys  gave  Pat  the  laugh  when  they  had  learned  the 
trouble  and  saw  that  he  was  not  seriously  hurt.  Pat,  with 
a  sickly  grin  on  his  face,  was  backed  up  against  a  post  for 
self-protection,  and  was  so  badly  scared  that  he  could  hardly 
speak,  while  Gus  in  an  excited  and  gesticulating  manner  was 
trying  to  tell  the  curious  crowd  how  it  all  came  about  and 
how  he  saved  his  victim  from  an  "awful   death." 

Pat  was  badly  in  need  of  a  few  "glad  rags,"  and  would 
probably  have  had  the  disgrace  of  going  home  in  a  barrel 
had  it  not  been  for  kind-hearted  Gus,  wlio  willingly  consented 
to  loan  his  unfortunate  neighbor  a  pair  of  overalls  which  he 
happened  to  have  in  his  tool-box. 

The  foreman  who  was  on  the  scene  shortly  thought  the 
whole  thing  a  good  joke,  and  when  he  explained  the  cause  and 
effect  to  the  superintendent  he  said  he  guessed  their  expe- 
rience was  reprimand  enough,  and  a  mild  lecture  would  not 
only  be  unnecessary  but  would  be  entirely  out  of  place  after 
the   practical   lesson   the   boys   had   had. 

Tliat  night  after  work,  for  the  first  time  in  a  year,  Gus 
and  Pat  walked  home  together.  No  one  has  yet  learned  what 
was  said  in  the  confidential  talk  that  took  place  that  evening, 
but  Pat  and  Gus  are  now  good  friends,  and  every  evening 
they  are  seen  strolling  peacefully  home  together. 

«     «     * 

An  example  of  the  effect  of  superheated  steam  on  cast  iron 
pipe  fitting  is  mentioned  in  the  Engineering  Record.  A 
twenty-inch  tee  recently  removed  from  a  main  steam  line  in 
an  electric  railway  plant  in  Baltimore,  which  had  been  in 
service  three  years  carrying  steam  of  160"  pounds  pressure, 
with  a  superheat  of  about  500  degrees  F.,  was  found  to  have 
grown  nearly  three-fourths  inch  in  length,  and  was  fully 
one  inch  larger  in  diameter  than  when  installed.  The  outer 
surface  of  the  fitting  was  covered  with  fine  cracks,  some  of 
which  had  opened  up  in  places  to  one-eighth  inch,  and  steam 
had  begun  to  leak  through  the  larger  of  these  cracks. 
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METHOD  OF  MAKING  MASTER  TOOLS  FOR 
EYELET  SETS. 

WARRBN  B.  THOMPSON.* 

The  manufacture  of  tools  or  "seta"  used  In  special  machines 
called  •(  yeletters"  for  putting  eyelets  in  shoes,  corsets,  pocket- 
books,  and  other  like  products,  is.  In  a  way,  a  business  In 
itself,  as  special  machines  and  fixtures,  as  well  as  men  who 
are  specialists,  are  required.  The  method  is  one  of  the  master 
tool  methods  of  making  forming  tools  and  manufacturing 
tools  that  may  be  duplicated  at  any  time.  The  processes  de- 
scribed may  be  applied  to  the  making  of  formed  cutters  by 
designing  machines  for  the  work  embodying  some  of  the 
principles  shown. 


BOTTOM  SET 


TOP  SET  FORMING  TOOL 
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Fig.  1.    Tools  or  Sets  for  Round  Eyeleta.  and  Forming  Tools  b3- 
which  they  are  Formed. 

Eyelets  are  made  by  special  machinery  in  an  endless  vari- 
ety of  sizes  and  styles.  The  round  eyelet  is  the  most  com- 
mon and  the  oval  is  used  to  a  much  smaller  extent,  but 
enough  to  make  it  important  as  far  as  the  manufacture  of 
the  tools  is  concerned. 

Stock  used  for  Sets. 

Tool  steel  drill  rod  is  used  in  most  cases  to  make  all  sets 
except  the  oval  bottom  set;  drill  rod  is  used  because  it  needs 
no  sizing  and  stands  severe  usage.  The  oval  bottom  sets  are 
made  of  both  tool  and  low  carbon  steel;  35-point  carbon 
steel,  pack-hardened  in  new  bone,  is  used  to  the  largest  ex- 
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of  the  eyelet  on  its  largest  diameter;  thla  enables  It  to  take 
an  eyelet  from  the  raceway  used  on  the  eyeletter  and  bold 
it  until  the  work  Is  slipped  Into  position.  When  the  machine 
is  In  operation,  the  spring  pilot  Is  pushed  back  Into  the  set 
and  on  the  return  leaves  the  work  on  the  bottom  set.  Both 
sets  must  be  made  to  couforni  to  the  eyelet  used,  and  a  slight 
change  from  the  forms  found  correct  will  produce  defective 
work. 

Usually  the  tool-maker  is  furnished  with  a  number  of  eye- 
lets from  which  it  is  easy  to  select  one  that  is  perfect.  This 
eyelet  is  mounted  in  an  arbor  as  shown  in  Fig.  2.  If  neces- 
sary, beeswax  may  be  used  to  hold  it  firmly  In  place,  but  In 
all  cases  the  eyelet  must  be  central  with  the  arbor.  This 
arbor  fits  a  jig  as  shown,  and  its  axis  is  exactly  central  with 
the  slot  or  groove  guiding  the  tool.  The  tool  Is  then  filed, 
as  shown,  to  fit  the  head  of  the  eyelet.  This  fit  is  made  as 
close  as  possible,  using  a  double  eye  glass  to  test  with.  The 
tool  is  then  hardened  and  the  face  ground  smooth,  after 
which  the  form  is  stoned  if  necessary  to  a  fine  fit  on  the 
eyelet. 

Often  the  top  set  for  an  eyelet  is  furnished  to  the  tool- 
maker,  and  in  this  case  a  templet  is  made  first.  The  same 
jig  is  used,  and  the  templet  made  a  perfect  fit  to  the  set. 
Templet  stock  of  the  same  thickness  as  the  tool  stock  should 
be  kept  at  hand.  It  is  milled  away  so  as  to  leave  only  1/32 
Inch  to  file. 

The  masterttool  for  the  bottom  set  is  filed  in  a  jig.  Fig.  2,  in 
the  same  way  as  the  top  set.    The  making  of  the  first  bottom 
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Fig.  2.    Filing  Jig  for  Templets  and  Master  Tools,  with  Arbor  for 
Holding  the  Eyelet.        Fig.  3.     Filing  Jig  for  Master  Tools. 

tent,  as  the  dies  are  not  damaged  or  worn  as  fast  as  when 
using  tool  steel,  and  the  sets  thus  made  have  given  satisfac- 
tion wherever  used.  All  stock  is  cut  off  and  finished  on  the 
screw  machine,  ready  to  have  the  end  formed. 

Master  Tools  for  Round  Sets. 

In  Fig.  1.  A  is  a  section  of  a  pair  of  sets  for  rolling  the 

round   eyelet.     The  top   set  is  threaded   at  the  back    end   to 

take  a  spring  tension  screw  and  to   hold  it  in  the  machine. 

The  pilot  is  made  a  few  thousandths  larger  than  the  inside 
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Pig.  4.    Vise  for  Holding  Templets  and  Master  Tools  when  Filing. 

set  requires  considerable  experience.  A  blank  is  prepared  and 
turned  to  what  is  judged  to  be  about  the  correct  form.  It  is 
then  tested  in  a  bench  machine  and  the  roll  it  makes  on  the 
eyelet  is  noted.  The  form  is  corrected  until  a  perfect  roll 
is  obtained,  and  the  master  set  is  then  hardened  and  pol- 
ished. 

In  case  a  templet  for  the  top  set  has  been  made,  the  jig 
shown  in  Fig.  3  is  used  to  produce  a  master  tool.  This  jig 
is  simply  a  block  of  steel  having  two  slots  or  grooves  in  line 
and  in  such  relation  to  each  other  that  the  bottom  of  the 
top  slot  is  about  0.005  inch  below  the  face  of  a  tool  in  the 
lower  slot.  The  tool  is  filed  and  stoned  to  a  perfect  fit,  and 
a  tool  having  the  same  contour  as  the  required  set  is  thus 
produced.  All  tools  are  drilled  in  a  plain  jig  with  a  stand- 
ard hole. 

The  bench  fixture  or  vise,  Fig.  4,  is  provided  for  the  conven- 
ience of  the  tool-maker  when  filing.  It  is  made  of  hard  wood 
and  swivels  in  any  position  on  a  steel  rod  which  is  driven 
into  the  vise,  and  which  rolls  in  a  steel  bushing  having  a 
thumb-screw  for  locking  purposes. 

Circular  Forming  Tools. 

A  top  set  forming  tool  is  illustrated  in  Fig.  1,  at  B.  The 
stock  for  these  tools  is  first  cut  oft  and  milled  and  a  small 
hole  drilled  in  the  front  end.  The  machine  for  making  the 
tools  is  shown  in  Fig.  5.     This  machine  consists  of  a  cast 
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iron  base  planed  and  bored  to  take  a  tool  slide  and  spindle. 
A  8|irin(i-ihnck  with  draw-bar  is  fitted  into  the  spindle,  and 
a  cani  is  held  to  it  by  screws.  This  cam  is  held  against  Its 
mate  by  the  spring  shown,  and  the  hand  wheel  is  keyed  and 
held  by  a  lock  nut.  The  cam  nsed  has  a  rise  of  5/:{2  inch. 
The  tool  in  the  tool  slide  is  quickly  adjusted  by  loosening 
a  lock  nut.  and  is  then  slowly  fed  into  the  work  by  the 
feed  screw.  The  tool  set  in  position  has  its  face  in  a  line 
with  the  axis  of  the  spindle,  and  hence  produces  a  form 
exactly  the  same  as  that  of  the  eyelet.  The  first  circular 
tool  produced  with  each  master  is  used  to  produce  another 
circular  tool  of  the  same  ccntour  as  the  master,  and  this  cir- 
cular master  is  then  used  to  produce  all  manufacturing  tools. 
A  cam  having  a  throw  of  3/32  inch  is  used  in  the  duplication 
of  the  master  in  another  machine  of  the  same  type. 

Flat  Forming  Tools. 

On  account  of  the  teat  on  the  bottom  set  and  the  conse- 
quent difficulties  encountered  in  making  circular  tools,  flat 
tools  are  used.  These  tools  are  planed  in  the  machine  illus- 
trated by  Kig.  G.  This  machine  has  a  cast  iron  base  planed 
and  bored  to  take  two  tool  slides  and  the  spindle.     The  spin- 
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Pig.  5.    Machine  for  Making  Circular  Tools  Formed  on  the  End. 

die  carries  two  cams,  one  of  which  operates  the  planing 
head  and  the  other  the  tool  relief.  The  tool  slots  are  in  align- 
ment and  the  stationary  tool  is  moved  by  the  feed  screw. 
The  ram  has  a  uniform  downward  motion  for  three-quarters 
of  a  revolution,  and  the  other  quarter 
returns  it  to  the  starting  point.  The 
two  cams  are  so  arranged  that  the 
tools  are  separated  just  before  the  re- 
turn and  are  in  position  again  before 
the  down-stroke  commences.  The 
tools  have  20  degrees  end  clearance 
and  4  degrees  side  clearance  and  the 
slots  are  planed  at  these  angles. 

The  master  tool  previously  fitted  to 
the  set  is  bolted  to  the  ram,  and  a 
blank,   roughed   near  to  shape,   bolted 

into  the  carrier.  After  the  form  is  planed  smooth  all  over,  it 
is  hardened  and  stoned.  This  tool  is  then  used  as  a  master 
for  making  the  manufacturing  tools,  the  first  master  being 
used  but  once,  except  in  case  of  breakage. 

The  master  tools  should  be  kept  in  covered  trays  carefully 
separated,  as  the  slightest  nick  or  imperfection  on  the  cutting 
edge  destroys  their  value.  The  manufacturing  tools  are  used 
in  small  bench  lathes  in  special  holders. 


Oval  Sets. 

Oval  sets,  on  account  of  their  shape,  are  'much  more  expen- 
sive to  make  than  the  round  ones,  and  it  requires  consider- 
able experience   to   construct   the   tools   properly. 

Oval  top  and  bottom  sets  are  shown  in  Fig.  7.  As  the  oval 
eyelets  do  not  break  as  evenly  as  the  round  eyelets  when 
rolling,  the  bottom  set  has  six  or  eight  cutting  edges  in  the 
form.  These  sets  are  stamped  under  a  100-pound  drop  ham- 
mer. The  top  sets  have  the  form  milled  and  the  pilot  liole 
broached. 

The  machine  illustrated  in  Fig.  9  is  used  for  making  all  of 
the  plain  oval  forms  in  llie  top  sets,  trial  bottom  sets,   ■hubs," 
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Pig.  6.    Machine  for  Planing  Flat  Formed  Tools. 

and  other  trial  tools.  It  consists  of  a  cast  iron  bed  planed  to 
take  two  slides,  one  for  the  cutter  bushing  carrier  and  the 
other  for  the  work  and  feed  mechanism.  The  work  is  driven 
by  a  worm  and  worm-wheel,  and  its  position  is  regulated  by 
a  cam  working  on  a  roll  set  into  the  bed.  This  cam  is  held 
against  the  roll  by  a  helical  spring.  The  position  of  the 
cutter  guiding  bushing  may  be  regulated  by  the  set-screws 
shown,  and  its  position  determines  the  size  of  the  oval  form 
produced.  The  cutter  is  held  in  a  drill  press. 
Oval  Master  Dies. 

A  cam  is  first  made  of  the  same  outline  as  the  eyelet.  This 
is  placed  in  the  machine  and  a  cutter  of  about  the  correct 
form  for  the  bottom  set  put  in  the  drill  press.  A  trial  set 
is  then  milled  and  tested,  using  the  device  in  Fig.  9.  The 
cutter  and  setting  of  the  bushing  is  corrected  until  a  satis- 
faetorj'  set  is  produced.  A  piece  of  tool  steel  is  now  put  in 
the  machine  and  milled.  It  is  of  the  same  form  as  the  trial 
set.  and  is  hardened.  This  piece  is  called  a  "hub,"  and  is  used 
to  produce  a  master  form.  The  teat  of  the  hub  is  made  1/16 
inch  longer  than  the  set  to  provide  clearance  in  the  die.  The 
ends  of  the  stamped  sets  are  finished  after  stamping. 

The  master  form  is  made  of  I'i  inch  tool  steel.  This  is 
held  in  a  block  by  set-screws  and  the  block  is  held  in  the 
stamp  with  the  master  blank  aligned  with  the  center  of  the 
"hub"  holder.  After  setting,  the  master  blank  is  heated  to  a 
good  red  heat  en  the  formed  end.  It  is  then  quickly  clamped 
in  a  fixture  and  struck  one  good  blow  with  the  hub.  This 
is  usually  sufficient  to  get  a  perfect  impression,  but  in  cases 


.VticAiiK 

.■!,..V.l. 

Fig,  7.    Top  and  Bottom  Set  for  Oval  Eyelets. 

where  it  is  not,  the  master  has  1/64  inch  turned  from  the 
face  and  is  struck  another  blow  cold.  This  impression  must 
now  be  polished  and  the  requisite  number  of  grooves  cut  in 
it  to  form  the  splitting  edges  on  the  set.  The  divisions  are 
made  with  dividers,  as  accurately  as  possible,  and  the  cuts 
made  with  fine  files.  The  master  is  then  hardened  and  pol- 
ished. Another  hub  is  struck  from  this  master  and  the  man- 
ufacturing dies  made  from  this  hub. 
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The  fixture  shown  at  Fig.  10  Is  used  In  stamping  the  sets. 
The  rack  and  pinion  are  made  8  pitch  with  a  long  hand  lever 
for  operating.  The  hole  and  counterbcre  are  ground  and 
afterward  lapped  large  on  the  top  end.  The  die  is  lield  In 
a  cast  iron  body  by  large  case-liardened  taper  pins.  IMeiity 
of  oil  is  used  when  stamping  as  this  prevents  excessive  stick- 
ing of  the  set  after  stamping. 

A  cutter  for  use  in  making  a  hub  is 
shown  at  Fig.  8.  The  cutter  for  blanks 
to  go  under  the  stamp  Is  inadf  nearly 
flat  at  the  point. 

Oval  Top  Sets. 
The  jig  shown  in  Fig.  11  is  used  for 
nuiking  the  oval  pilot  holes.  The  work 
is  held  between  V-blocks.  one  of  which 
is  movable  in  the  leaf  and  tightened  on 
the  work  by  a  screw.  Three  bushings 
are  used,  one  with  an  eccentric  hole,  one 
central,  and  one  for  the  broaches.  The 
holes  are  first  drilled  with  the  eccentric 
bushing  guided  by  the  keys  in  opposite 
slots  in  the  bushing  head.  The  center  is  then  cut  out  with 
a  small  end  mill  using  the  concentric  bushing.  The  hole  is 
then  broached  with  the  broach  shown,  using  oil.  After  the 
hole  is  finished,  the  groove  is  milled  in  the  machine  Fig.  9. 
The  depth  of  the  groove  is  governed  by  the  collar  on  the 
cutter.  The  spring  pilots  are  turned  and  milled  close  to  size 
and  file  finished. 

The  sets,  after  hardening,  are  polished  with  a  lap  run- 
ning at  high  speed,  using  fine  emery.     A  templet  is  made  for 


spinning.  The  uneconomical  use  of  labor  is  a  trait  which 
distinguishes  a  primitive,  unprogressive  race  from  people 
who,  through  economical  use  of  labor,  increase  and  develop 
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Fig.  8.     Cover  for  Oval 
Eyelet  Tools. 
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Fig.  lO.     Fixture  used  in  Stamping  Oval  Bottom  Seta. 

productive  capacity.  If  two  persons  are  required  to  spin,  it  is 
only  by  unceasing  labor  for  weeks  that  the  family  is  able  to 
produce  clothing  enough  to  clothe  it  for  a  year,  because  the 
other   members   must   produce   food   to   support   the   spinners 
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Fig.  9.    Device  for  Making  Plain  Oval  Top  Set  Forms. 

every   correct   cutter   for   purposes    of   duplication.     All   tools 
should  be  stamped  with  the  necessary   data   regarding  their 

use  and  purpose. 

*     #     * 

A  painting  by  Max  Lievermann  pictures  a  group  of  peasant 
spinners  at  work  and  incidentally  shows  one  of  the  great 
fundamental  differences  between  a  primitive  people  and  Amer- 
ican and  other  peoples  that  have  risen  to  commanding  posi- 
tions in  the  industrial  world.  It  appears  that  the  type  of 
spinning  wheel  shown  requires  two  people  to  operate  it — one 
to  turn  the  wheel  and  the  other  to  spin.  Our  American  grand- 
mothers were  not  so  prodigal  with  labor,  their  wheels  being 
so  made  that  the  spinner  both  drove  the  wheel   and  did  the 
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Fig.  11.    Fixture  for  Making  Oval  Pilot  Boles. 

while  at  work.  The  American  spinning  wheel,  driven  by  one 
person,  was  only  one  step  in  the  great  advance  that  we  have 
made  in  productive  capacity.  The  prodigality  of  the  primi- 
tive people  in  the  employment  of  labor  means  everlasting 
poverty,  while  on  the  other  hand,  the  increase  of  productive 
capacity  through  the  development  of  modern  machinery  means 
that  wealth  is  constantly  accumulated,  inasmuch  as  each 
worker  produces  much  more  than  he  consumes.  In  the  primi- 
tive life  the  family  is  barely  able  to  produce  what  the  mem- 
bers require  for  a  poor  living,  with  all  members  of  the  family 
working  who  are  able.  Such  a  people  will  never  develop  a 
commerce  of  importance,  neither  will  literature,  art.  or  the 
other  evidences  of  civilization  become  highly  developed. 
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NOTES  ON  THE  ECONOMICAL  WORKING  OP 
THE  BLACKSMITH  SHOP.* 

JAMES  CKAN.1 

In  selecting  machinery  for  tlie  blacksmith  shop,  a  practical 
blacksmith  who  has  had  experience  on  the  class  of  work  for 
which  the  machines  are  intended,  should  bo  consulted,  so 
that  the  equipment  selected  would  be  In  proportion  to  the 
work  to  be  done.  It  is  not  uncommon  to  find  blacksmith 
shops  equipped  with  hanniiers  out  of  proportion  to  the  work 
to  be  don*,  cither  too  small  or  too  large.  In  either  case,  it  rs 
evident  that  the  working  of  the  blacksmith  shop  is  unc<ononii- 
cal.  It  is  poor  economy,  in  equipping  a  blacksmith  shop,  to 
provide  it  with  too  few  steam  hammers  in  proportion  to  the 
number  of  forges,  as  it  requires  the  smiths  to  wait  tor  their 
turn,  and  the  time  thus  wasted  will  in  the  long  run  be  worth 
a  great  deal  more  than  the  interest  on  the  original  investment 
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Pig.  1.     Special  Dies  used  for  Economical  Forging  in  the  Steam  Hammer. 

in  one  or  more  additional  steam  hammers.  Not  only  is  this 
waiting  for  the  use  of  tools  uneconomical  in  regard  to  the 
time  wasted,  but  the  steel  is,  in  many  cases.  Injured  by  hav- 
ing to  wait  too  long  in  the  fire  after  it  is  hot  enough  for  work- 
ing. If  steel  is  thus  left  in  the  fire,  it  may  get  a  pltty  and 
rough  appearance  when  the  forging  is  completed,  and  in  the 
case  of  tool  steel,  the  surface  will  be  decarbonized  to  a  certain 
extent,  and  the  tool  will  not  give  as  good  service  when  used 
for  a  cutting  tool. 

The  economy  of  the  blacksmith  shop  is  also  largely  affected 
by  the  condition  of  the  material  supplied  to  the  shop.  If  the 
blacksmith  shop  is  supplied  with  material  in  long  bars,  these 
can  be  cut  into  the  right  lengths  for  the  required  forgings. 
and  there  will  not  be  any  waste,  excepting,  perhaps  a  small 
piece  on  the  end  of  each  bar.  If,  on  the  other  hand,  the  ma- 
terial is  supplied  to  the  smith  in  short  lengths  or  in  odd 
pieces,  there  will  most  likely  be  a  small  portion  of  each  of 
these  pieces  wasted,  and  weight  for  weight,  a  great  deal 
more  material  will  apparently  be  used  for  completing  the 
same  number  of  forgings,  when  using  short  stock  than  when 
using  long  bars. 

It  should  not  be  forgotten  that  in  most  cases  forging  to 
shape  is  cheaper  than  machining  to  shape.  Since  high-sp?ed 
steel  became  commonly  used,  the  forging  of  spindles  and  simi- 
lar work  has  been  largely  done  away  with,  except  in  cases 
where  large  collars  are  formed  on  the  spindle,  for  the  reason 
that,  using  high-speed  steel  tools,  the  excess  material  can  be 
removed  so  quickly  that  it  is  supposed  to  be  simpler  to  turn 
these  parts  directly  from  the  bar.  However,  even  when  using 
high-speed  steel  tools,  it  is  sefdom  that  work  of  this  character 
can  be  machined  from  the  bar  as  quickly  and  economically  as 
it  can  be  forged  to  the  approximate  shape,  providing  the  black- 
smith shop  equipment  is  up  to  date.  Not  only  is  there  a  great 
deal  of  material  wasted  when  turning  off  a  large  amount  from 
the  bar  in  order  to  form  a  shoulder  or  a  collar,  but  the  wear 
and  tear  on  the  machines  where  the  work  is  performed  and 
the  time  consumed  outbalance,  in  many  cases,  the  cost  of 
rough-forging.  Often  a  single  blow  from  a  steam  hammer, 
when  an  inexpensive  former  or  die  is  used,  will  do  more  to 
put  the  piece  of  Iron  or  steel  in  the  approximate  shape  re- 
quired than  could  be  none  by  an  hour  of  machining. 

If  the  blacksmith  shop  equipment  is  adapted  to  carrying 
out  the  forging  of  more  or  less  complicated  shapes,  the  scrap 

*  For  previous  articles  on  thl5  subject,  see  "Welding,"  December, 
1908,  and  articles  there  referred  to. 
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pile  can  generally  be  turned  to  good  use,  and  considerable 
economy  can  be  exercised  in  the  use  of  new  stock.  Old  pieces 
of  machinery,  which  may  be  useless  for  the  purpose  for  which 
they  were  originally  made,  may  still  contain  good  material, 
which  can  be  used  to  make  other  forgings.  of  smaller  dimen- 
sions, and  may  even  save  considerable  work  in  the  re-working 
as  compared  with  the  use  of  new  stock.  Lathe  and  planer 
tools,  when  too  short  for  service,  are  quite  Often  consigned 
to  the  scrap  pile,  when  they  could  just  as  well  be  turned  over 
to  the  blacksmith  to  be  drawn  down  to  smaller  sizes  and  used 
for  smaller  work.  Even  the  smallest  sizes  of  tools,  when 
worn  down  too  short,  can  be  drawn  out  and  used  in  tool- 
holders  or  for  boring  bar  cutters.  Considering  that  high-, 
speed  steel  costs  anywhere  from  60  to  80  cents  a  pound,  and 
that  a  blacksmith  can  draw  down  to  smaller  sizes  from  150 
pounds  to  300  pounds  in  a  day,  this  would  indicate  a  consider- 
able saving  in  the  steel  tools.  Of  course,  the  scrap  is  always 
worth  money,  but  the  difference  between  the  price  of  scrap 
and  of  new  steel  is  too  great  to  permit  disregarding  economy 
of  this  kind. 

In  order  to  help  increase  the  efficiency,  and  to  improve  the 
quality  and  reduce  the  cost  of  work  done  in  shops  that  are 
provided  with  only  one  steam  hammer,  the  writer  designed 
the  steam  hammer  attachment  shown  in  Fig.  1,  which  can  be 
used  for  drop  forging,  swaging,  forming  collars,  etc.  This 
tool  can  also  be  fitted  with  shear  jaws  and  used  for  cutting 
up  material  for  forgings;  or  punches  and  dies  can  be  fitted 
to  it,  and  the  tool  used  as  a  punch  press.  Being  attached  to 
the  die  chair  of  the  hammer  with  jointed  straps  H,  it  can  be 
used  without  removing  the  ordinary  plain  dies  which  can  be 
used  at  any  time  by  folding  the  attachment  back  in  the  open 
space  between  the  hammer  frame  and  the  dies.  This  attach- 
ment can  be  used  for  all  purposes  that  spring  swages  and 
other  spring  tools  are  used  for,  and  will  do  superior  work, 
because  its  being  attached  to  the  hammer  prevents  it  from 
W'obbling  around  while  being  used,  as  spring  tools  do.  In 
making  quantities  of  duplicate  forgings,  the  attachment  is  a 
decided  advantage  over  ordinary  methods,  both  in  the  amount 
and  quality  of  the  work  done.  The  blacksmiths'  helper,  not 
being  required  around  the  hammer  to  hold  tools,  can  devote 
the  most  of  his  time  to  heating  and  handing  the  hot  pieces  to 
the  smith.     Should  another  smith   want   to   use   the  hammer 
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while  the  attachment  is  in  position  it  can  be  folded  back  out 
of  the  way  until  he  has  worked  his  heat,  and  be  placed  in 
position  again  immediately  after  he  has  left  the  hammer.  In 
the  device  shown.  A  represents  the  top  die  and  B  the  lower  die 
of  the  hammer.  The  parts  C  are  holders  for  the  dies  D;  E  is 
the  die  chair,  and  at  F  are  shown  guide  pins  keeping  the 
holders  C  in  alignment.  The  springs  G  hold  the  dies  open 
when  no  pressure  is  applied  on  the  top,  and  7  is  a  handle  by 
which  the  attachment  can  be  turned  back  out  of  the  way  when 
the  plain  dies  are  to  be  used. 

The  die  holders  C  can  be  made  either  from  steel  castings 
or  forged  from  machine  steel.  The  lower  dies  D  should  be 
made  from  steel  from  0.60  to  0.75  carbon  and  hardened.  If 
the  attachment  is  mad^  so  that  the  spiral  springs  G  will  keep 
the  dies  a  couple  of  inches  apart,  a  jet  of  compressed  air  or 
a  small  pipe  connected  with  the  air  supply  from  the  blower 
could  be  used  to  keep  the  impressions  of  the  dies  free  from 
scale  and  would  Improve  the  appearance  of  the  forgings. 
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Forgings  of  the  style  shown  In  Fig.  2  can  be  made  In  open 
dies,  as  shown  in  Fig.  3,  whicli  do  not  form  any  flash  or  fin. 
the  only  parts  whicli  need  triniiiiing  being  the  ends  of  the 
forgings.  The  impressions  are  made  wider  than  the  forgings 
they  are  to  sliape,  so  tliut  when  a  blow  is  strucM;  l)y  the  ham- 
mer, the  metal  has  room  to  spread.  One  impression  shapes 
the  forging  edgewise,  and  the  other  brings  it  to  the  right 
thickness.  When  work  of  this  kind  is  changed  from  one  Im- 
pression to  the  other  at  each  alternate  blow  of  the  hammer. 
It  can  bo  completed  in  a  very  short  time,  and  very  close  to 
size. 

For  forgings  of  the  kind  shown  in  Fig.  4  only  one  die  or 
tool,  as  shown  in  Fig.  J,  is  necessary,  the  top  die  of  the  ham- 
mer being  all  that  is  required  to  form  the  top  side  of  the 
forging. 

The  simple  tools  shown  are  used  as  examples  to  indicate 
how  worlv  can  be  done  economically  in  the  blacksmith  shop. 
The  economy  of  the  blacksmith  shop  depends  largely  upon 
the  tools  and  the  general  equipment,  but,  of  course,  it  is  also 
required  that  the  tools  be  handled  intelligently,  and  the  eco- 
ncmical  working  depends  in  the  last  instance  upon  the  class 
of  men  employed.  Any  department  in  the  shop,  and  not  least 
the  blacksmith  shop,  requires  men  who  understand  how  to 
use  the  appliances  furnished  to  the  best  advantage.  It  is  a 
mistake  to  think  that  the  cheapest  help  procurable  is  good 
enough  for  the  blacksmith  shop.  On  the  contrary,  the  eco- 
nomical   working  of   the   blacksmith   shop    requires   the   very 

best  class  of  men. 

*     *     * 

ARBORS  FOR  HOLDING  WORK  IN  THE 
MILLING  MACHINE. 

A. 

The  arbors  regularly  used  in  milling  machines  for  holding 
worlc  between  centers  are  invariably  too  long  for  certain 
classes  of  work,  or  in  other  words,  they  permit  of  too  many 
pieces  being  held  between  the  collar  at  one  end  and  the  nut 
on  the  other.  The  longer  the  arbor,  the  more  It  will  spring 
when  the  nut  on  the  end  is  tightened,  and  when  under  the 
pressure  of  the  cut.  No  matter  how  true  each  separate  piece 
placed  on  the  arbor  may  be,  if  several  of  them  are  put  to- 
gether, they  will  invariably  be  "out  of  true."  and  the  amount 
of  "out  of  true"  will  increase  with  the  number  of  pieces  held. 
This  spring  in  the  arbors  is  very  serious  in  some  cases,  espe- 
cially when  the  pieces  milled  are  to  be  finish-turned  or  ground 
after  milling. 

An  example  which  may  be  cited  is  that  of  screw  slotting 
cutters.    The  teeth  are  generally  very  fine  and  of  very  shallow 
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Fig.  1.    Effect  of  MUling:  Screw  Slotting  Cutters  on  Arbors  which  are  sprung 
out  of  true,  owning  to  Excessive  Length. 

depth.  Suppose  that  a  number  of  these  had  been  milled  on 
an  arbor  which  springs  out  of  true  when  the  cutters  are  tight- 
ened in  place.  When  we  now  come  to  grind  the  outside  of 
thtse  cutters  true  with  the  hole,  we  will  find  that  when  the 
teeth  are  properly  ground  on  one  side.  they,  are  almost  entirely 
ground  away  on  the  other  side,  or,  in  ether  words,  the  width 
of  the  land  on  the  one  side  is  out  of  all  proportion  to  the 
width  of  the  land  on  the  other  side,  as  shown  exaggerated  in 
Fig.  1.  In  this  illustration  the  dimension  A  indicates  the 
diameter  of  the  blank,  turned  true  before  milling.  B  shows 
the  condition  of  the  cutter  after  having  been  milled  on  the 
arbor  sprung  out  of  true.  As  it  is  milled  so  that  the  top  of 
the  teeth  present  a  sharp  edge,  the  teeth  will  all  appear  of 
the  same  depth,  but  the  cutter  runs  out  of  true  a  dimension 
equal  to  E.    When  grinding  the  cutter  true  with  the  hole  after 


hardening,  the  lowest  teeth  are,  of  course.  Just  cleared,  an 
shown  at  O,  getting  the  proper  shape,  but  on  the  other  side 
an  amount  equal  to  tlie  amount  that  the  sa'w  runs  out  must 
be  ground  away,  leaving  liardly  any  teeth  at  all,  as  shown  at 
//.  The  loss  In  diameter,  equal  to  two  times  the  amount  E, 
which  the  cutter  runs  out  in  the  first  place,  should  also  be 
noted. 

In  order  to  avoid  the  difflculthes  mentioned,  arbors  should 
be  made  rather  short  and  stiff.  The  accompanying  table  gives 
well  proportioned  arbors  for  accurate  work.  These  arbors  may 
be  considered  too  short,  where  work  simply  "good  enough"  is 
produced,  but  for  the  purpose  for  which  they  are  Intended, 
they  will  be  found  superior  to  arbors  of  ordinary  length.  On 
the  other  hand,  the  length  has  been  made  great  enough,  so  as 
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to  answer  all  reasonable  practical  manufacturing  require- 
ments. They  are  more  especially  designed  for  turning  and 
milling  screw  slotting  cutters.  This  will  account  for  the  large 
diameter  of  the  collai,  or  shoulder  B,  at  the  end  of  the  arbor, 
as  well  as  the  large  diameter  of  the  collar  on  the  nut.  These 
diameters  are,  of  course,  arbitrarily  selected,  and  may  be  made 
to  suit  any  requirements,  but  screw  slotting  cutters,  being  very 
thin,  require  all  the  support  that  can  be  provided  sidewise. 
These  arbors  should  be  made  of  tool  steel,  hardened,  and 
ground  as  indicated  in  the  illustration  accompanying  the 
table.  The  nuts  may  be  properly  made  of  machine  steel,  case- 
hardened,  and  ground  on  the  face  coming  next  to  the  work. 


In  a  consular  report.  Consul  Albert  Halstead  of  Birming- 
ham, refers  to  the  primitive  methods  of  chain  manufacture 
still  in  vogue  in  the  so-called  "black  district"  in  England'. 
The  chains  are  forged  by  individuals  in  or  at  their  own 
homes.  Those  engaged  in  the  trade  are  not  organized  in  any 
unions,  but  each  works  for  himself  individually.  They  pur- 
chase iron  rods  of  the  required  size,  from  the  iron  merchants, 
bring  them  home  on  a  wheelbarrow  or  carry  them  home 
on  their  shoulders;  and  on  a  little  forge  at  the  back  of  the 
house,  the  links  of  the  chains  are  made  from  these  rods.  The 
forged  chain  is  then  carried,  thrown  across  the  shoulders,  to 
the  merchants,  who  pay  for  it  by  weight.  The  makers  of  the 
chains  are  entirely  at  the  mercy  of  these  middle-men  mer-. 
chants.  Tlie  tools  used  in  making  the  chain  are  not  many. 
The  chain  is  made  wholly  by  hammer  and  without  finishing 
tools.  Of  course,  the  chain  is  not  high  grade,  the  links  vary 
in  shape,  the  weld  is  apt  to  be  imperfect,  and  the  chain  is 
not  tested.  Small-sized  chain  from  3/16  to  1  inch  in  diam- 
eter is  made  chiefly  by  women,  girls  and  boys,  and  by  old 
men  whose  vigor  is  so  much  lessened  that  they  are  unable  to 
do  the  heavier  work.  The  women  working  on  chain  malving 
earn  from  thirty  to  forty  per  cent  of  what  the  men  earn  mak- 
ing the  same  sizes.  In  some  cases,  the  percentage  is  as  low- 
as  twenty-five  per  cent. 
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THE  NEW  YORK  CENTRAL  LINES  APPREN- 
TICESHIP SYSTEM. 

It  is  Kiatifying  to  note  that  the  leading  j-ailroads  of  the 
country  have  realized  the  necessity  of  apprentice  systems  in 
the  railroad  shops.  The  New  York  Central  Lines  have  a  well- 
organized  system  for  ediicatinR  apprentices,  and  in  an  address 
before  the  Pittsburg  Hailroad  Club,  the  superintendent  of 
the  apprentice  school  of  this  road,  Mr.  C.  W.  Cross,  gave  an 
interesting  account  of  the  results  obtained,  and  the  effect  of 
the  training  ot  apprentices  la  the  company's. shops. 

The  one  most  noticeable  from  the  installation  of  the  new 
apprentice  system  has  been  the  increased  efficiency  of  the 
apprentices.  This  is  largely  due  to  the  addition  of  the  shop 
instructor,  although  the  benefit  of  the  class-room  work  is  also 
apparent.  Under  the  old  system  the  foreman  was  expected  to 
see  that  the  boys  received  proper  instruction  concerning  their 
work,  and  that  they  performed  it  properly.  Ordinarily  the 
foreman  is  too  busy  to  give  the  boy  anything  like  the  required 
amount  of  attention.  With  the  addition  of  the  shop  instructor, 
who  has  the  duty  of  looking  after  the  boys,  the  efficiency  of 
the  apprentice  has  very  greatly  increased,  with  a  resulting 
improvement  both  in  the  amount  of  output  and  the  quality 
of  the  work  done.  There  is  no  question  but  that  the  work 
accomplished  by  the  shop  instructors  has  more  than  paid  for 
their  salaries.  The  shop  foremen,  relieved  of  the  care  of 
the  boys,  can  give  their  time  to  the  more  important  details 
of  the  work.  Reports  from  the  ten  shops  where  apprentice 
schools  have  been  established  show  that  In  every  case  the 
boys  are  not  only  turning  out  a  better  grade  of  work  than 
ever  before,  but  that  they  are  working  on  machines,  or  doing 
bench  work,  that  formerly  it  was  not  thought  possible  to  en- 
trust to  apprentice  boys. 

Another  important  advance  is  that  the  apprentice,  after 
he  has  had  a  few  months  of  class-room  instruction,  can 
read  simple  working  drawings,  and  the  third  and  fourth 
year  apprentices  are  able  to  read  the  most  difficult  draw- 
ings. When  one  stops  to  consider  the  comparatively  small 
number  of  so-called  mechanics  in  the  average  railway  shop 
who  can  read  working  drawings  readily,  and  the  necessity 
of  being  able  to  do  this,  its  importance  can  be  realized. 
Not  only  this,  but  the  boys  are  able  to  make  sketches,  or 
drawings,  of  shop  devices  or  of  broken  parts,  which  it  is 
oftentimes  advisable  to  have  for  record  at  the  local  shop  or 
for  transmission  to  the  mechanical  engineer's  office.  During 
the  past  year  the  apprentices  of  the  New  York  Central  Lines 
made  1,344  drawings,  which  have  been  placed  in  fhe  files  of 
the  New  York  Central  Lines  drawing  rooms  for  use  and  record. 

The  criticism  may  be  made  that  this  work  will  unfit  the 
boys  for  remaining  in  the  shop.  A  certain  percentage  ot  the 
boys  will,  of  course,  wish  to  be  transferred  to  the  drawing 
room,  but  anyone  who  is  familiar  with  the  difficulty  of  secur- 
ing satisfactory  draftsmen  for  a  railroad  drafting  room,  who 
have  had  the  necessary  shop  experience  to  handle  the  work 
required  of  them  to  advantage,  will  realize  that  it  is  very 
desirable  to  have  a  few  of  the  boys  graduate  from  the  shop 
to  the  drawing  room. 

It  is  often  desirable  to  conduct  tests  of  tools  or  devices,  or 
to  determine  the  efficiency  of  various  Ivinds  of  machines  or 
other  apparatus.  The  training  whicli  the  boys  have  received 
in  the  class  room  has  enabled  a  number  of  them  to  be  used  to 
great  advantage  during  the  past  year  in  assisting  on  or  ccn- 
ducting  such  tests.  The  benefit  to  the  apprentice  and  the 
company  is  mutual.  Another  effect  of  the  new  system  is  the 
better  discipline  over  the  boys  and  the  effect  which  this  has 
had  on  the  shop  as  a  whole.  At  several  of  the  shops  the  boys 
have  organized  apprentice  or  debating  clubs.  It  is  the  prac- 
tice to  prepare  papers  on  different  topics  and  to  discuss  them. 
The  class-room  training  helps  the  boys  to  take  part  in  these 
meetings  and  has  been  the  means  of  developing  them  to  a 
considerable  extent. 

At  several  shops  where  it  was  formerly  hard  to  obtain 
enough  apprentices  or  to  get  a  good  grade  of  boys,  little  diffi- 
culty is  now  experienced,  as  the  boys  are  assured  of  being 
given  a  thorough  training  in  the  trade  and  of  having  greater 
opportunities  of  advancement  than  fonnerly.  It  has  been  the 
practice  for  apprentices  to  occasionally  make  visits  to  neigh- 


boring shops  of  other  roads  or  to  some  of  the  other  shops  on 
the  system.  Several  of  the  boys  obtained  ideas  which  thty 
put  into  use  at  once.  One  boy  who  was  working  on  a  bor- 
ing mill  changed  to  the  method  of  fastening  the  tires  on  the 
table  to  correspond  to  the  method  he  had  seen  at  Schenectai'y. 
He  did  this  without  waiting  for  definite  directions  from  the 
instructor,  and  soon  found  that  he  wiis  able  to  gaia  one  tire 
in  his  day's  work.  The  impression  made  on  the  minds  of  the 
boys  by  observing  the  .  methods  of  experienced  workmen 
prove  much  more  lasting  than  when  these  same  methods  are 
explained  ever  so  clearly  by  their  instructors.  It  is  a  pay- 
ing proposition  to  the  comiiany  to  allow  either  boys  or  men 
to  visit  other  shops  where  work  of  a  similar  kind  is  being 
carried  on.  The  boys,  after  the  above-mentioned  trips,  were 
asived  to  write  letters  to  the  shop  foreman  as  to  their  obser- 
vations and  what  they  had  learned.  These  demonstrated  the 
benefits  which   were  gained. 

*  If:  * 

PLANER  "WITH  ELABORATE  ORNAMENTATION. 

H.  P    F..\IRFIELD. 

Highly  ornamented  machinery  has.  of  course,  gone  out  of 
style,  but  at  one  time  there  must  have  been  considerable 
rivalry  between  the  builders  of  machines,  as  to  who  could 
get  out  the  most  artistic  machine  patterns.  The  accompany- 
ing illustration,  which  shows  an  old  planer  that  has  been  in 
service  since  about  185.5  and  is  yet  a  "planer,"  is  an  excellent 
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Example  of  Artistic  Pattern  Worlc  as  practiced  in  the  Early  Days 
of  the  Machine  Tool  Industry. 

example  of  the  vast  amount  ot  unnecessary  artistic  pattern 
work  formerly  done  by  some  machine  tool  builders.  As  will 
be  seen,  the  ornamentation  of  the  sides  of  the  housings  is 
after  the  pointed  or  Gothic  style  of  arcliitecture,  while  the 
ends  of  the  elaborately  carved  tie-piece  across  the  top,  repre- 
sent gargoyles.  This  planer  was  built  by  the  Thayer-Hough- 
ton Co.  of  Worcester,  Mass.,  afterward  the  New  York  Engine 

Co. 

*     «     * 

The  utilization  of  the  water  power  available  in  Switzer- 
land has  now  been  placed  under  the  direct  supervision  of 
the  state,  which  will  take  the  necessary  steps  to  safe-guard 
the  interests  of  the  public.  The  transmission  to  foreign  coun- 
tries ot  power  generated  in  Switzerland  is  subject  to  the 
approval  of  the  state,  and  the  royalties  will  be  paid  by  pri- 
vate users  of  water  power,  to  the  Government.  This  develop- 
ment is  one  more  step  towards  the  recognition  of  the  right 
of  the  whole  people  to  natural  resources  e.xploited  by  private 
enterprise. 
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ITEMS  OF  MECHANICAL  INTEREST. 


INTERESTING  FEATURES  OF  AN  ELECTRIC  COAL- 
PUNCHER. 

One  of  the  difficulties  eiicoiiiiteri'd  in  producinK  iiii  electric 
coal-puiipher,  except  in  the  solenoid  t.vpe8,  has  been  in  the 
conversion  of  the  rotation  of  the  motor  Into  reciprocating 
motion  for  the  drill.  Where  the  blow  is  directl.v  dependent 
on  the  motor,  the  latter  gives  trouble  because  it  is  not  able 
to  stand  the  vibrations  and  strains  incident  to  the  powerful 
blow  of  the  pick,  and  if  springs  play  an  important  part  in 
obtaining  this  blow,  there  ai'e  other  troubles  because  of  break- 


Fig. 


General  View  of  the  Mechanism  Ulustrated  In  Tig.  3. 


age  and  unreliability.  Types  with  separate  motors  and  flexi- 
ble shaft  connections  have  also  been  tried  in  order  to  obviate 
some  of  these  difficulties,  but  complications  were  introduced 
which  at  least  partially  off-set  the  benefits  derived.  A  recip- 
rocating drill  or  coal-puncher  is  made  by  the  Pnuemelectric 
Machine  Co.,  Syracuse.  N.  Y..  which  uses  both  compressed 
air  and  electricity.  Tlie  latter  is  the  actuating  power  and 
the  compressed  air  gives  the  blow.  As  the  connection  between 
the  driving  motor  and  the  striking  pick  is  not  a  rigid  one, 
the  vibrations  are  cushioned.  The  mechanical  means  by 
which  the  rotation  of  the  motor  armature  is  changed  to  a 
reciprocating  motion  to  drive  the  air  compressing  piston, 
and  the  way  in  which  a  single  air  cylinder,  with  practically 
no  valves,  compresses  the  air  which  impels  the  pick-carrying 
piston,  will  be  explained  in  the  following: 

The  small  pinion  A  (Fig.  1)  is  attached  to  the  shaft  of 
the  motor  armature,  and  engages  the  main  driving  gear  B. 
which  has  a  solid  web  carrying  the  stud  D.  which,  in  turn, 
carries   a  crank   pinion  E  having  33  teeth.     Internal   gear  F 
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Pig.  2.    Air  Cylinder  in  ^vhich  the  Air  is  compressed  and  used  to 
impel  the  Pick-carrying  Piston, 

(Figs.  1  and  3).  which  is  rigidly  fastened  to  the  frame  of 
the  machine,  is  concentric  with  the  main  driving  gear  B.  and 
the  crank  pinion  E  engages  with  this  gear  as  shown  in  the 
illustrations.  The  pitch  diameter  of  this  crank  pinion  is  just 
one-half  that  of  the  internal  gear  which  has  66  teeth.  The 
crank-pin  G  which  is  attached  to  the  pinion  E  engages  with 
the  cross-head  H  to  which  the  rear  piston-rod  /  (see  Figs.  2 
and  3)  is  attached.  When  the  main  driving  gear  B  is 
revolved  by  the  armature  pinion,  the  cranlv  pinion  stud  D 
describes  a  circle  in  the  direction  indicated  by  the  arrow,  and 
the  pinion  E  revolves  on  the  stud  and  around  the  internal 
sear.     When  the   pin  D  has  moved   one-quarter   of  a  revolu- 


tion, it  will  be  in  the  poaltlon  shown  at  b,  and  the  pin  O. 
attached  to  the  cross-head  H.  will  be  In  the  center  of  the 
Internal  gear.  At  the  completion  of  one-half  a  revolution, 
the  pin  O  will  have  moved  rectillnearly  a  distance  equal  to 
the  pitch  diameter  of  the  Internal  gear  and  will  be  In  the 
position  shown  at  c.  Similarly,  at  three-quarlerB  of  a  revolu- 
tion, the  pin  will  be  again  In  the  center  of  the  Internal  gear 
as  shown  at  d.  and  at  the  completion  of  a  full  revolution.  It 
will  be  at  the  point  of  starting  as  at  n.  In  this  w|y  the 
crank  pinion,  as  it  revolves  around  the  internal  gear,  gives 
the  pin  and  attached  cross-head  //  a  rectilinear  forward  and 
backward  movement.    ' 

The  way  In  which  the  air  is  compressed  and  utilized  to 
impel  the  pick-carrying  piston  forward,  all  In  one  cylinder, 
constitutes  the  most  interesting  and  novel  feature  of  the 
machine.  Fig.  2  shows  the  lylinder,  front  head,  and  the  two 
pistons  and  rods.  The  rear  piston  J  is  attached  to  the  cross- 
head  H  in  Fig.  3.  The  front  piston  A'  has  no  connection 
with  J,  but  it  is  connected  with  the  drill  or  pick  socket  by 
the  rod  L.  The  first  stroke  of  the  pick  is  purely  mechanical. 
The  rear  piston  J  moves  forward,  pushing  the  front  piston  K. 
During  this  stroke,  air  is  drawn  into  the  cylinder  behind  the 
piston  ./,  through  the  main  inlet  valve  O.  On  the  return 
stroke,  this  air  is  compressed  and  at  the  same  time  the  front 
piston  K  is  drawn  back  by  the  partial  vacuum  created  by  the 
piston  J.  air  being  admitted  in  front  of  K  through  a  port  P. 
When  the  return  stroke  is  completed,  the  rear  piston  has 
passed  the  by-pass  opening  Q  in  the  cylinder,  which  opening 
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Fig.  3.    Method  of  changing  the  Rotary  Motion  of  the  Motor  to  a 
Reciprocating  Movement. 

is  between  the  two  pistons  at  the  time.  This  allows  the 
compressed  air  to  force  the  front  piston  forward,  exactly  as 
in  any  compressed  air  drill.  In  this  way  the  first  real  stroke 
of  the  machine  is  made:  that  is.  the  mechanical  stroke  men- 
tioned above  is  made  only  once  or  when  starting  from  rest. 
On  the  forward  stroke  of  the  piston  K  the  air  in  front  escapes 
through  the  port  P,  but  after  the  piston  has  passed  and  there- 
fore closed  this  port,  a  sufficient  amount  of  air  remains  to 
cushion  the  blow  and  prevent  damage  to  the  front  cylinder 
head.  This  cushion  air  may  leak  somewhat,  and  to  prevent 
an  insufficient  supply  remaining  which  would  have  the  effect 
of  creating  a  partial  vacuum  in  this  space  and  holding  the 
piston  on  the  return  stroke,  a  small  inlet  valve  R  is  placed 
in  the  forward  part  of  the  cylinder.  This  allows  air  to  flow 
in  under  these  conditions  before  the  open  port  is  passed. 
When  the  front  piston  A"  has  made  its  forward  stroke,  the 
rear  piston  follows,  mechanically  driven  as  before,  and  would 
compress  the  air  which  has  just  made  the  stroke  of  the  front 
piston,  were  it  not  for  the  so-called  vacuum  valve  S.  which 
allows  all  air  between  the  pistons  above  a  certain  pressure  to 
escape  to  the  atmosphere.  The  action  of  this  prevents  the 
two  piston  faces  from   coming  together. 
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SOME  DEFECTS  IN  OUR  TAilIPP  REGULATIONS. 

The  practical  workings  of  some  of  the  tariff  regulations 
applying  to  the  return  of  American  machinery  to  this  country 
for  repairs,  and  the  importation  of  gages,  samples  and  other 
parts  which  are  of  no  value  to  the  American  manufacturer 
except  for  purposes  of  measurement  and  comparison,  were 
brought  out  at  the  recent  hearings  before  the  Committee  on 
•Ways-and-Means. 

The  Gisholt  Machine  Co.  of  Madison,  Wisconsin,  in  a  com- 
munication to  the  committee,  stated  that  it  received  from  a 
foreign  customer  a  number  of  gages  which  were  to  be  used 
for  testing  the  tools  being  made  for  him,  on  which  he  had 
placed  a  value  of  $450,  doubtless  for  insurance  purposes. 
These  gages,  of  course,  were  of  no  value  to  the  Gisholt 
Machine  Co.  and  it  refused  to  pay  the  $200  duty  demanded 
by  the  Custom  House,  as  there  was  no  possibility  of  the 
amount  being  refunded  when  the  gages  were  returned  to 
the  owner,  and  the  Gisholt  Co.  preferred  to  take  its  chances 
on  getting  the  standards  correct  from  drawings  furnished  by 
the  customer.  Another  well-known  tool  builder,  in  a  letter 
to  Maciii.\ery.  calls  attention  to  a  Custom  House  regulation. 
of  a  peculiarly  aggravating  character,  applying  to  the  return 
of  broken  parts  sent  for  repairs.  Our  correspondent  states 
that  if  a  machine  is  broken  in  transit  abroad,  and  the  buyer 
asks  to  have  the  part  repaired,  the  American  manufacturer 
cannot  have  the  broken  parts  returned  to  him  without  paying 
4.5  per  cent  duty  on  them,  although  they  are  necessarily  a 
part  of  the  original  machine  and  are  of  no  value  until  the 
repairs  are  made.  Another  manufacturer  also  calls  atten- 
tion to  the  custom  of  charging  duty  on  gages  and  tools,  re- 
ferred to  by  the  Gisholt  Machine  Co.,  stating  that  he  was 
obliged  to  pay  $25  on  a  reamer  sent  by  a  foreign  customer 
for  finishing  certain  holes  to  the  required  standard.  The 
reamer  was  of  no  use  to  any  one  except  the  owner,  as  it 
could  only  be  used  for  finishing  certain  holes  on  special  ma- 
chines to  an  odd  shape  and  size,  and,  consequently,  it  was 
returned  with  the  shipment. 

In  the  general  revision  of  the  tariff  which  is  now  taking 
place,   the  attention   of  our  law   makers  should   be  called  to 


unnecessary  and  irritating  regulations  of  this  character, 
which  serve  no  purpose  except  to  delay  and  increase  the  cost 
of  repairs  and  construction  of  machines  for  foreign  shipment. 

*  •     • 

"WHEN  A  TRUST  MADE  GOOD, 

We  have  all  been  taught  that  the  unwieUly  organizatioa 
and  the  enormous  capitalization  prevents  the  average  trust 
from  manufacturing  as  cheaply  as  can  a  concern  having  all 
its  activities  directed  by  one  concentrated  management.  We 
are  prone  to  believe  that  trusts  are  bad,  and  that  their  capi- 
talization of  wind  and  water  places  a  burden  on  labor  and 
on  the  public  out  of  all  proportion  to  the  benefits  derived. 
Granted  that  these  statements  are  true,  in  general,  there  is 
nevertheless  another  side  to  the  shield,  surprising  in  aspect 
in  one  case  at  least. 

Some  years  ago  an  important  manufacturing  industry  was 
"trustified,"  with  the  exception  of  one  large  concern  having 
an  annual  productive  capacity  nearly  equal  to  all  the  plants 
that  went  into  the  trust.  The  capitalization  of  the  latter  con- 
sisted of  the  usual  amount  of  water,  while  that  of  its  com- 
lietitor  represented  actual  values.  For  a  number  of  years 
both  the  trust  and  the  independent  concern  did  a  big  business, 
but  the  common  belief  was  that  the  trust  would  not  make 
as  good  a  showing  as  the  single  plant  when  hard  times  came. 
The  independent  plant  is  highly  concentrated  and  organized 
in  an  old-fashioned  way,  while  the  trust  comprises  a  large 
number  of  individual  plants  scattered  over  the  eastern  part 
of  the  United  States;  the  equipment  of  many  of  which  was 
very  indifferent.  However,  the  men  responsible  for  results 
early  in  the  game  began  a  reorganization  which  utilized  the 
great  improvements  in  machine  tools,  methods,  and  steels, 
that  have  been  developed  in  recent  years;  and  the  trust  is 
producing  machines  today  with  a  labor  cost  of  approximately 
two-thirds  that  of  the  independent  concern,  being  able  to 
build  machines  for  $1,000  apiece  less  than  its  competitor,  aniJ 
still  make  a  good  profit. 

It  is  needless  to  say  that  the  independent  company  referred 
to  is  a  horrible  example  of  misapplied  methods.  New  ma- 
chines, new  steels,  handling  appliances,  efc,  are  used;  but 
the  plant  as  a  whole  has  not  been  reorganized  systematically, 
nor  the  advanced  modern  methods  made  an  integral  part 
thereof.  Present  day  improvements  have  been  grafted  onto 
old  methods  in  a  way  that  has  resulted  in  no  marked  increase 
of  productive  capacity  per  unit  of  labor  employed,  and  the 
modern  engineering  ideas  which  have  been  usually  so  potent 
a  force  in  cost  reduction  have  not  been  advantageously  em- 
ployed by  the  independent  concern. 

This  seems  to  be  a  case  where  the  necessity  for  earning 
dividends  on  watered  stock  has  resulted  in  reducing  the  cost 
of  a  product  to  the  user;  but  it  should  be  understood  that  the- 
machines  referred  to  are  not  protected  by  patents  and  that 
the  industry  is  one  that  cannot  be  monopolized. 

*  *     * 

As  has  been  previously  stated  in  these  columns,  the  new- 
British  Patents  Act  requires  that  all  patents  gi-anted  in  Great 
Britain  be  worked  in  that  country.  If  they  are  not  worked 
in  Great  Britain,  the  patents  may  be  revoked  upon  appli- 
cation of  parties  who  would  themselves  enter  upon  the  manu- 
facturing of  the  patented  products.  Ten  applications  for 
revocation  of  patents  have  so  far  been  filed  with  the  Patent 
Office,  and  two  revocations  have  already  resulted.  These,  of 
course,  are  subject  to  appeal  before  the  courts.  It  appears 
that  a  great  many  manufacturers  of  patented  articles  both  in 
the  United  States  and  on  the  European  continent  do  not  intend 
to  manufacture  their  goods  in  the  United  Kingdom,  but  will 
depend  upon  their  manufacturing  facilities  in  the  home  coun- 
tries to  make  it  possible  for  them  to  compete  with  English 
manufacturers  who  would  eventually  take  up  the  manufacture 
of  their  goods  in  Great  Britain.  Except  in  some  special  in- 
stances, it  is  evident  that  the  British  manufacturer  who  under- 
takes to  manufacture  foreign  patented  articles  would  place 
himself  in  an  untenable  position,  because  he  would  have  to 
depend  upon  the  British  home  market  entirely  for  his  sales; 
it  would  not  be  possible  for  him  to  obtain  any  foreign  markets 
as  long  as  the  article  is  patented  in  other  countries. 
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A  CHANGE  IN  RED  TAPE  DESIRABLE. 

Our  reference  last  month  to  the  lack  of  mechanical  expe- 
rience which  frcfiuently  impairs  the  purchasing  agent's  value, 
Is  emphasized  hy  a  recent  letter  from  a  mechanic  imployed 
in  one  of  the  government  departments,  in  which  he  spealis  in 
strong  terms  of  the  difficulty  of  turning  out  work  with  the 
files  supplied  by  Uncle  Sam,  which  he  says  are  "crooked, 
warped,  not  cut  to  edges,  corners  or  ends.  They  glaze  over, 
and  in  many  cases  are  re-cut  flies,  some  of  them  having 
broken  tangs.  Xo  doubt  they  are  files  rejected  by  the  mak- 
er's inspector,  but  are  good  enough  to  unload  on  Uncli"  Sam." 

A  certain  amount  of  departmental  red  tap  Is  always  neces- 
sary in  connection  with  government  purchases;  but  why  not 
let  it  be  applied  by  the  operating  instead  of  the  purchasing 
department,  in  the  case  of  small  tools  as  well  as  large  ones? 
If  all  bids  for  small  tools  were  accompanied  by  samples  to 
be  tested,  and  the  contracts  awarded  with  due  regard  to 
quality  as  well  as  price,  the  government  would  undoubtedly 
be  the  gainer,  and  the  industry  represented  would  be  bene- 
fited instead  of  being  injured  by  the  award  of  contracts  to 
the  lowest  biddej  for  the  lowest  quality  of  goods;  for  that 
is  what  it  virtually  amounts  to  in  many  cases  when  the 
purchasing  agent   has   absolute    control. 

«     *     * 

A  PROFIT  SHARING  EXPERIMENT. 

In  the  December  number,  engineering  edition,  we  referred 
to  the  interesting  offer  to  employes  of  the  Middletown  Ship- 
bul'ding  Yard,  England,  made  by  Sir  Christopher  Furness  of 
that  company.  The  company  sustained  heavy  losses  during 
the  past  year,  largely  due  to  labor  troubles,  and  Sir  Chris- 
topher offered  the  men  preferred  stock,  payable  in  install- 
ments of  5  per  cent  of  their  wages,  to  be  deducted  weekly; 
these  shares  carrying  a  fixed  interest  rate  of  4  per  cent,  and 
to  participate  equally  with  the  common  stock  in  a  pro  rata 
distribution  of  any  surplus  profits  over  5  per  cent  for  the 
common.  The  various  trade  unions  concerned  have  agreed 
to  the  arrangement,  which  is  to  be  given  a  year's  trial  before 
final  determination. 

This  proposition  has  been  described  as  a  profit  sharing 
scheme,  which  is  hardly  accurate.  The  men  pay  full  value 
for  their  stock,  in  weekly  installments,  receiving  only  4  per 
cent  on  their  investment  until,  as  stated,  the  regular  stock- 
holders are  paid  .5  per  cent.  As  a  matter  of  fact,  they  share 
in  the  profits  as  the  investors  or  shareholders  in  any  com- 
pany share  in  its  dividends.  Xevertheless,  this  arrangement 
will  benefit  the  men  indirectly,  as  it  benefits  the  firm  directly. 
Each  employe  will  now  have  a  stockholder's  interest  in  the 
welfare  of  the  enterprise  with  his  desire  for  profits  undimin- 
ished by  losses  incurred  in  labor  disputes.  This  should  ensure 
peace  to  the  company  and  greater  permanency  of  employment 
to  its  employes;  and  the  habit  of  saving  to  which  the  men 
are  committed  under  this  arrangement  will  be  of  permanent 
benefit  to  a  great  manj',  who  will  learn,  perhaps  for  the 
first  time,  that  a  small  amount  regularly  laid  by  provides  in 
due  time  a  substantial  savings  account.  The  exercise  of  self- 
control  and  self-denial,  the  building  up  of  character,  the  culti- 
vation of  thrifty  habits  in  the  individual  are  possibilities  of 
the  greatest  importance  inherent  in  this  English  experiment. 
It  is  necessary  to  regard  the  proposition  from  this  point  of 
view  in  order  to  appreciate  it,  for  as  a  case  of  actual  sharing 
In  the  profits  resulting  from  their  own  productiveness,  the 
proposition  is  rather  weak  from  the  standpoint  of  the  worker. 

^     *     * 
THAT  INDUSTRIAL  DEMOCRACY. 

Referring  to  the  editorial  in  the  January  issue  of  Machin- 
ery, entitled  "An  Industrial  Democracy,"  the  writer  feels 
prompted  to  say  that  not  everyone  who  has  studied  indus- 
trial conditions  in  Germany  agrees  with  Captain  Garden  as 
to  the  competition  of  Germany  with  America  in  the  manu- 
facture of  machine  tools.  "The  man  behind  the  gun"  is  not 
here.  Both  general  and  industrial  education  here,  compared 
w'ith  that  in  America,  bear  the  same  relation  to  each  other 
that  the  savage's  ceremonial  suit  of  a  silk  hat  and  a  breech- 
clout  does  to  a  "derby"  and  a  plain  business  suit.  The  superior 
education  of  the   employers   and   managers   is   here;    but   the 


workman  is  repressed  industrially  and  socially;  be  has  no 
inducement,  no  opportunity  to  come  forward.  Few  or  none 
start  at  the  ash-pit  and  reach  the  manager's  office. 

The  writer's  first  visit  to  Germany  was  in  1878-9;  and  since 
then,  while  the  percentage  of  Improvement  In  methods  and 
finish  is  greater  here  than  in  America,  because  the  basis  of 
calculation  is  smaller,  the  actual  progress  in  America  is 
much  greater;  and  at  the  present  percentage  rate  of  progrtss 
in  the  two  cases  it  will  take  more  than  one  generation  before 
the  two  nations  come  together.  Since  January,  1804,  the 
writer  has  lived,  with  the  exception  of  one  year  In  America 
and  one  in  France,  continuously  In  Germany;  and  has  beeo 
uninterruptedly  In  communication  with  German  engineers 
and  manufacturers;  has  visited  considerably  more  shops  than 
the  average  American  has,  reorganized  some,  and  ordered 
work  from  several;  to  say  nothing  of  countless  orders  from 
individual  workmen: — carpenters,  locksmiths,  model  makers, 
blacksmiths,  tinsmiths,  plumbers,  masons,  etc.  With  the  ex- 
ception of  about  twenty  shops,  where  the  work  is  done  on 
American  machines,  or  on  German  imitations  or  modifica- 
tions thereof,  the  German  establishment  is  not  on  a  level  with 
ours  in  design  or  execution.  In  many  of  these  twenty  there 
are  American  or  English  foremen,  or  German  foremen  In- 
structed by  them.  In  one  of  the  three  very  best  German 
shops  the  leading  spirit  spent  months  in  an  American  shop 
and  brought  back  American  machines  as  models.  The  work 
is  now  good  enough,  and  original  enough,  for  anybody;  but 
after  bringing  over  one  special  American  machine  he  was 
obliged  to  send  over  for  the  foremen  of  the  Philadelphia  shop 
that  built  it,  before  he  could  make  it  work,  after  which  he 
built  others  like  it.  What  is  considered  the  model  German 
machine  shop  in  amount,  range,  and  quality  of  work,  was 
built  after  an  expert  had  visited  over  sixty  American  shops 
and  culled  the  best  features  from  each;  and  at  first  it  had 
seven   American   foremen. 

As  regards  the  average  German  workman  who  is  not  a 
machine-tender — he  has  too  many  thumbs.  The  writer  has 
never  seen  so  much  inexact  work  as  is  turned  out  by  him. 
Captain  Garden  evidently  never  stepped  into  a  German  hard- 
ware store  and  compared,  piece  by  piece,  American  and  Ger- 
man tools,  locks,  etc. 
# 

Where  Germany  has  the  advantage  of  America  is.  among 
other  points:  1.  In  low  wages.  2.  In  granting  long  time 
on  sales.  Try  to  sell  a  machine  tool  in  Germany  under  three 
months,  in  Austria  under  six,  in  Russia  under  twelve,  and 
see  "where  you  are  at."  Germans  do  it  on  the  long-time 
basis.  3.  In  government  ownership  of  railways,  etc.,  shut- 
ting out  American  and  other  foreign  competition  in  the  mat- 
ter of  locomotives,  cars,  rails,  etc.  4.  In  the  difference  of 
the  banking  institutions.  Here  the  banks,  as  such,  are  directly 
stock-holders  in  machine  shops,  and  indirectly  interested  in 
other  manufacturing  establishments;  so  that  the  latter  get 
food  credits  from  the  banks,  conditional  on  their  buying  their 
machinery,  etc.,  from  the  bank-owned  shops.  These  banks 
have  branches  in  foreign  countries,  making  collections  more 
sure,  and  also  discounting  notes  on  condition  of  purchases 
being  made  where  they  indicate.  5.  In  short  hauls  of  freight. 
6.  In  an  immense  fleet  of  merchant  vessels,  sailing  directly 
to  all  important  foreign  ports.  7.  In  reduced  railway  freights 
on  exported  goods.  8.  In  the  love  of  work,  as  such,  inherent 
in  the  German.  9.  In  the  knowledge  and  use  of  foreign  lan- 
guages and  business  methods,  enabling  direct  dealing  with 
many  nations.  10.  In  the  willingness  to  make  what  the  cus- 
tomer demands,  instead  of  what  the  manufacturer  thinks  he 
ought  to  call  for.  11.  In  the  use  of  the  metric  system,  en- 
abling him  to  work  in  the  standards  of  a  great  part  of  his 
customers,  without  extra  trouble  and  expense.  12.  In  the 
neglect  of  Americans  to  patent  their  inventions  in  Germany. 
The  writer  has  been  offered,  for  example,  "Trimo"  wrenches 
bearing  either  the  name  of  the  German  manufacturer,  or  the 
customer's,  or  the  American  trade-mark.  Further  willing- 
ness to  oblige  would  be  superfluous.  13.  In  packing  goods 
decently  for  export.  14.  In  the  absolute  necessity  to  get  trade 
abroad.  The  German  is  in  the  condition  of  the  boy  who  was 
digging  in  a  bank  for  a  gopher.  "Think  you'll  get  him?" 
asked  a  passer-by.  "Git  'im?  Bound  to  git  'im.  We're  out 
o'  meat!"  X. 
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NOTES  AND  COMMENT. 

A  consular  report  from  Germany  states  that  the  Siemens- 
Schuckert  Electrical  Company  contemplates  the  erection'  of  a 
separate  plant  for  the  manufacturing  of  airships  and  aero- 
planes. 

It  has  been  stated  officially  by  President  McCrea  that  the 
Manhattan  terminal  of  the  Pennsylvania  Railroad  will  be  able 
to  handle  traffic  by  May  1,  I'.iin),  and  that  one  thousand  trains 
a  day  will  then  be  taken  care  of.  The  tubes  under  the  rivers 
are  practically  finished  with  the  exception  of  track-laying. 


According  to  a  German  source  the  number  of  locomotives 
provided  with  superheaters  in  October,  1908,  was  3,455.  The 
Prussian  State  railways  lead  in  the  use  of  superheated  steam 
locomotives,  there  being  1,789  locomotives  of  this  type  in  use 
or  in  process  of  construction  on  the  Prussian  government  rail- 
roads. 


O.NE  of  the  speakers  at  the  recent  Conference  on  Natural 
Resources  stated  that  the  total  power  at  present  produced 
by  prime  movers  in  the  United  States  is  nearly  .^0,000,000 
horse-power,  of  which  26,000.000  horse-power  is  produced  by 
steam  engines,  3,000,000  horse-power  by  water  motors,  and 
800,000  horse-power  by  gas  and  oil  engines. 


The  subway  and  elevated  lines  of  the  Interborough  Rapid 
Transit  Co.,  New  York  City,  on  Monday,  December  21,  carried 
1,800.000  passengers,  which  is  about  200,000  more  than  the 
maximum  number  for  a  single  day  last  year.  There  was  a 
slight  diminution  in  the  trafiac  on  the  Elevated  lines  for  190S, 
but  in  the  Subway  the  volume  of  traflSc  increased  30  per  cent. 


A  section  6,110  feet  long  of  Boston's  subway  system  was 
opened  November  23.  This  section  together  with  that  pre- 
viously constructed  makes  a  total  of  20,196  feet  or  nearly 
four  miles.  The  section  just  completed  cost  $10,000,000  with 
its  approaches  and  equipment,  and  has  been  leased  to  the 
Boston  Elevated  Railway  Co.  for  a  term  of  twenty-five  years. 


In  a  report  made  by  Senator  Flint  of  California  to  the 
National  Conservation  Commission  It  was  stated  that  half 
the  natural  gas  now  coming  out  of  the  earth,  equal  to  about 
1,000,000,000  cubic  feet  per  day,  or  more  than  enough  to  light 
all  the  cities  of  the  United  States  having  more  than  100,000 
population,  is  wasted  by  being  allowed  to  escape  into  the 
atmosphere. 


Prof.  Charnock  in  a  lecture,  "Invention  as  a  Science,"  de- 
livered before  the  Bradford  Technical  College,  England,  called 
attention  to  the  interesting  difference  between  men  and  ani- 
mals as  regards  mechanical  instinct.  Animals  have  no  rotative 
movement,  the  very  essential  for  mechanism.  The  fact  that 
man  can  turn  a  crank  and  thus  produce  a  rotary  motion  may 
be  one  reason  for  his  ability  to  conceive  and  build  mechanism. 


The  report  of  the  Bureau  of  Railway  Statistics  states  that 
the  gross  earnings  for  the  fiscal  year  ending  June  30,  1908, 
decreased  $139,000,000.  The  gross  earnings  were  $2,450,000,000 
or  $10,652  per  mile,  as  against  $11,383  a  mile  for  the  previous 
year.  The  operating  expenses  for  1908  will  approximate 
$1,729,000,000  which  is  about  $20,000,000  below  those  of  1907, 
so  that  the  official  returns  for  the  year  show  a  loss  of  $120,- 
000,000  in  net  earnings,  as  compared  with  1907. 


The  number  of  patents  applied  for  in  Great  Britain  de- 
creased somewhat  during  1908,  as  compared  with  the  figures 
for  1907.  This  is  ascribed  to  the  fact  that  the  new  British 
Patent  Act  has  discouraged  foreign  inventors  from  patenting 
their  inventions  in  Great  Britain,  if  they  be  not  in  a  position 
to  manufacture  in  that  country.  Of  the  patents  issued,  1,100 
relate  to  gas  engines,  between  800  and  900  to  bicycles,  800  to 
the  automobile  industries,  and  350  to  aerial  navigation.  The 
total  number  of  inventors  was  3,5S6,  of  which  40  were  women. 
It  is  a  curious  fact  that  a  patent  obtained  by  a  woman,  related 
to  the  cyanide  process  of  treating  ores,  and  apparatus  for  this 
purpose. 


A  subway  system  for  transporting  the  mails  between  the 
various  post-offices  is  to  be  established  in  Berlin.  Two  lines 
are  projected,  one  of  which  will  form  a  belt  line  in  the  central 
part  of  the  city  and  will  connect  the  main  post-offices  with  the 
principal  railroad  stations.  The  second  line  will  run  betweeu 
the  various  offices.  The  subways  will  be  of  small  section, 
only  0  feet  wide  and  3  feet  high,  double  tracked,  the  traffic 
being  maintained  by  small  electric  cars  run  by  an  automatic 
system  without  a  motorman.  Between  the  two  tracks  in  the 
subway  there  will  be  a  depression  which  will  serve  as  a  foot- 
path for  these  who  need  to  pass  through  the  tunnel  for  In- 
spection and  repair  purposes.  The  speed  of  the  cars  will  be- 
twenty-five  miles  an  hour. 


The  galvanized  wire  suspender  ropes  which  are  to  support 
the  main  span  of  the  new  Manhattan  bridge,  were  recently 
tested  under  the  direction  of  the  bridge  department  of  the 
city  of  New  York  at  the  works  of  John  A.  Roebling's  Sons  Co., 
where  these  ropes  were  made.  The  suspended  span  will  be 
attached  to  the  ropes,  which  are  1%  inch  in  diameter,  by 
means  of  steel  castings  socketed  to  the  rope  ends  and  threaded 
on  the  outside  for  514  inch  nuts.  Three  pieces  of  the  rope 
were  broken  during  the  test,  and  in  each  instance  the  socket 
proved  stronger  than  the  ropes,  which  broke  at  287,000,  288,600, 
and  290,000  pounds  respectively.  The  greatest  load  to  which 
one  of  the  suspender  ropes  can  be  subjected  is  50,000  pounds, 
so  there  is  a  factor  of  safety  of  over  5  for  the  suspenders  and 
sockets. 


In  more  than  one  instance  In  American  railroad  history  can 
be  found  records  of  fatal  wrecks  caused  by  the  burning  of  a 
bridge  in  a  wild  or  lonely  district  where  such  a  conflagration 
would  rarely  be  discovered  in  time.  The  Canadian  Pacific 
Railroad  has  provided  against  the  possibility  of  such  acci- 
dents by  the  adoption  of  automatic  alarms  designed  to  stop 
trains  in  case  a  bridge  should  burn.  Semaphore  signals  are 
fixed  about  3,500  feet  from  the  bridges,  each  way,  and  at  each 
signal  is  attached  a  wire  which  runs  to  a  pulley  on  the  bridge. 
These  wires  are  connected  with  a  rope  which  extends  beneath 
the  bridge  for  its  entire  length.  The  semaphore  arms  are 
heavily  weighted  so  that  if  the  rope  should  part,  as  would  be 
the  case  if  the  bridge  should  burn  or  be  destroyed  by  a  flood, 
the  signals  would  fly  to  the  danger  position. 


The  development  of  the  underground  rapid  transit  system 
of  London  has  been  very  rapid.  There  is  in  that  city,  at 
the  present  time,  eightly  miles  of  subway  built  like  the  rapid 
transit  system  in  New  York,  just  below  the  street  surface,  and 
in  addition  to  this,  there  is  about  one  hundred  miles  of 
underground  tube  railways  which  are  built  at  a  depth  of 
from  50  to  180  feet  under  the  surface.  During  the  rush 
hours,  trains  are  run  in  some  of  these  underground  railways 
at  an  interval  of  a  minute  and  a  half;  in  the  New  York  sub- 
way, due  to  the  fact  of  impractical  construction  of  the  cars, 
it  is  not  possible  to  run  trains  at  closer  intervals  than  about 
two  minutes.  As  regards  the  handling  of  the  passenger  traf- 
fic with  rapidity  on  both  urban  and  regular  railroads,  there 
is  no  question  but  that  England  sets  a  pace  well  worth  fol- 
lowing. 


A  bulletin  on  comparative  tests  of  briquetted  and  ordinary 
coal  on  locomotives  has  recently  been  issued  by  the  Tech- 
nologic Branch  of  the  United  States  Geological  Survey.  The 
results  of  the  test  are  summarized  in  the  following  conchi- 
sions:  The  evaporation  per  pound  of  fuel  is  greater  fOB 
briquetted  coal  than  for  the  same  coal  in  its  natural  state; 
the  capacity  of  tlie  boiler  is  increased  by  the  use  of  briquetted 
coal;  briquettes  have  little  effect  in  reducing  the  quantity  of 
cinders  and  sparks,  but  the  calorific  value  of  these  is  not  as 
high  in  the  briquettes  as  In  the  natural  fuel;  the  density  of 
smoke  is  much  less  than  with  natural  coal;  the  expense  of 
briquetting,  under  the  conditions  of  the  experiments,  added 
about  $1  per  ton  to  the  present  price  of  the  fuel,  an  amount 
which  does  not  seem  to  be  warranted  by  the  resulting  increase 
in  evaporative  efficiency.  In  terminals,  however,  the  briquettes 
can  be  used  to  considerably  decrease  the  amount  of  smoke. 
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The  Forest  Service  of  the  United  States  Department  of 
Agriculture  has  of  late  Issued  several  statements  regarding 
the  waste  of  our  lumber  resources,  and  it  has  appeared  from 
many  of  them  as  If  the  lumber  supply  of  the  country  could 
not  possibly  be  expected  In  the  future  to  meet  the  demand. 
Recently,  however,  a  report  has  been  issued  on  the  present 
condition  of  the  country's  forest  resources  which  Indicates 
that,  under  proper  management,  our  forests  may  be  made  to 
yield  all  the  lumber  required  in  our  industries  and  trades, 
and  that  sUII  the  forests  cover  one-fourth  of  the  area  of  the 
whole  country.  Methods  of  saving,  which  are,  in  particular, 
emphasized  are  the  reduction  of  waste  in  the  woods  during 
lumbering,  and  in  the  mills,  preventative  treatment  of  wood 
exposed  to  water  and  dampness,  steps  for  preventing  forest 
flres,  and  especially  proper  legislative  enactments,  looliing 
towards  continual  replanting  of  the  forests. 


In  a  recent  issue  of  the  Iron  Trade  Review,  some  applica- 
tions of  vanadium  steel  are  indicated.'  It  is  stated  that  loco- 
motive springs  have  been  made  from  this  material  with  ex- 
cellent results.  In  ship-building  work,  the  duty  of  the  rivet- 
ing dies  of  pneumatic  hammers  is  very  severe,  and  the  aver- 
age life  of  such  dies  is  only  about  ten  hours.  Expensive 
brands  of  steel  were  tried  by  the  New  York  Ship  Building 
Co.,  but  the  results  were  not  satisfactory  until  vanadium  steel 
was  used.  The  first  cost  of  this  steel  was  not  only  less,  but  it 
is  inferred  from  the  article  mentioned  that  the  dies  can  be 
used  for  months  without  breakage.  It  is  also  mentioned  that 
in  the  yards  of  the  same  company,  three  hundred  sleeves  enter- 
ing in  the  design  of  certain  pneumatic  machines  had  been 
broken  in  two  or  three  months.  In  March,  190S,  vanadium 
steel  sleeves  were  adopted,  and  no  breakages  have  since 
occurred. 


In  the  ZentralMatt  der  Bauverwaltung  an  interesting  ref- 
erence is  made  to  the  wear  of  bridge  pins.  An  early  German 
pin-connected  railway  bridge,  built  in  1863,  was  taken  apart 
recently  for  the  purpose  of  replacing  it  with  a  bridge  of  larger 
capacity.  The  bridge  was  of  the  Pratt  truss  construction, 
102-ioot  span,  and  12  feet  7  inches  depth  of  truss  at  center. 
The  pins  were  two  inches  in  diameter  and  made  of  carbon 
steel.  They  were  measured  at  the  center  of  the  seat  In 
the  cnord  eye-bars,  and  the  wear  was  found  to  be  surprisingly 
small;  only  three  pins  in  the  entire  bridge  showed  greater 
wear  than  0.004  inch,  and  in  the  three  cases  where  the  wear 
was  greater  than  this,  it  did  not  exceed  0.040.  This  is  a  good 
indication  of  the  permanency  of  a  steel  bridge  properly  de- 
signed and  erected  and  constructed  of  good  material.  Being 
still  in  good  shape,  this  bridge  will  be  re-erected  as  a  foot- 
bridge. 


The  Cunard  liner  Mauretania  has  recently  undergone  ex- 
tensive repairs,  and  the  propellers  have  been  re-arranged,  so 
that  it  is  expected  to  be  able  to  increase  the  speed  at  least 
one-half  knot,  and  at  the  same  time  reduce  the  vibration  of 
the  vessel.  The  change  consists  in  fitting  four-bladed  solid 
propellers,  each  weighing  18  tons,  to  the  two  forward  shafts, 
while  the  propellers  on  the  two  after  shafts  still  retain  three 
blades.  What  it  means  to  overhaul  a  large  ocean  vessel  may 
perhaps  be  best  understood  by  reference  to  the  fact  that  the 
Mauretania  was  in  dry  dock  for  about  nine  weeks,  during 
which  time  nearly  2,000  men  were  employed  in  the  work  of 
overhauling  and  repairing  the  ship.  The  damaged  shaft, 
which  was  broken  some  time  ago  during  a  trip  across  the 
ocean,  has  been  renewed,  and  the  forward  port  bracket^a  forg- 
ing weighing  twenty-six  tons — has  been  replaced.  It  is  stated 
that  the  cost  of  this  work  amounted  to  $250,000,  a  rather  large 
sum  considering  that  the  vessel  is  practically  only  one  year 
old. 


It  is  stated  in  the  Scientific  American  that  the  question  of 
supplying  ties  for  American  railroads  has  become  so  serious 
that  the  Santa  F6  system  recently  sent  its  manager  of  the 
timber  and  tie  department  to  Europe  and  the  Orient  to  make 
a  study  of  conditions.  Among  other  things  learned  dur- 
ing this  trip  of  investigation,  was  the  fact  that  the  Japanese 


government  began  to  conserve  its  forests  three  hundred  years 
ago,  and  that  as  a  result  of  this  foresight,  Japan  is  now  in 
a  position  to  sell  ties  to  railroads  in  this  country.  There  is 
a  duty  of  20  per  cent  of  the  value  on  ties  imported  to  the 
United  States.  The  working  of  the  higher  political  mind  Is 
certainly  wonderful;  on  the  one  hand  there  is  an  outcry 
about  the  excessive  use  of  our  forests,  and  on  the  other  hand, 
an  attempt  is  made  to  prevent  the  importation  of  lumber 
from  other  countries  by  a  restrictive  tariff,  although  such 
importation  undoubtedly  would  tend  to  save  some  of  the 
timber  supply  in  this  country. 


At  the  structural  shops  of  Milliken  Bros.,  Inc.,  on  Staten 
Island,  New  York  City,  in  the  latter  part  of  December,  1908, 
143  tons  of  plates  were  punched  in  one  day  (8  hours,  47  min- 
utes) on  one  machine.  The  plates  were  13-inch  flange  plates 
for  girders,  %  inch  and  11/16  inch  thick,  and  averaged  about 
32  feet  in  length.  The  average  number  of  15/16-lnch  holes  was 
about  96  to  each  plate,  staggered  except  at  the  ends.  There 
were  three  sizes  of  plates  and  varieties  of  spacing;  52  of 
one  kind,  168  of  the  second  and  96  of  the  third.  The  total 
length  of  plate  handled  was  10,036  feet;  weight  285,850 
pounds,  and  total  number  of  holes  30,384.  This  work  was 
done  on  a  multiple  punch,  four  plates  being  passed  through 
at  a  time.  A  few  days  previous  to  this,  one  man  punched 
12,740  9/16-inch  holes,  one  at  a  time,  in  10  hours.  This  was 
on  light  transmission  line  tower  angles,  on  a  light  single 
stroke,  quick-acting  punch.  These  performances  are  believed 
to  be  records  in  the  line  of  rapid  punching  in  the  bridge 
shop. 


"There  are  other  ways  of  killing  a  cat  besides  choking  it  to 
death  with  butter,"  and  the  conventional  drill  press  and  twist 
drill  of  the  machine  shop  are  not  the  only  "pebbles  on  the 
beach"  when  it  comes  to  the  matter  of  putting  a  hole  through 
iron.  The  Western  plainsman  uses  his  Winchester  to  per- 
forate the  wagon  tire  for  a  new  bolt  hole,  and  the  blacksmith 
heats  it  and  drives  a  punch  through  with  three  or  four  vigor- 
ous blows  w  ith  his  hammer.  The  boiler-maker  scorns  a  ratchet 
and  drill  when  he  needs  to  set  a  stud  in  a  boiler  shell — if  he 
is  in  a  hurry.  A  hammer,  cape  chisel  and  drift  in  his  hands 
are  made  to  perforate  a  %-inch  shell  and  produce  a  smooth 
round  hole  in  the  time  that  a  machinist  would  take  to  set  up 
an  "old  man"  and  ratchet  drill.  The  up-to-date  engineer 
might  use  the  oxy-acetylene  torch  if  he  had  to  perforate  an 
armor  plate  quickly  and  without  annealing.  There  are  other 
ways  too  but  none  perhaps  quite  as  novel  as  that  proposed 
in  the  Youth's  Companion:  "Shape  a  stick  of  sulphur  to  the 
required  dimensions  of  the  hole,  then  heat  the  i»on  white-hot 
at  the  place  where  it  is  to  be  bored,  and  press  the  sulphur 
against  it:  sulphuret  of  iron  is  formed,  and  the  stick  passes 
through  the  metal." 


Several  times  we  have  alluded  in  this  column  to  the  im- 
portance of  the  moving  picture  industry  in  America  and 
Europe.  Not  only  is  it  important  as  an  amusement  enter- 
prise but  it  is  acquiring  much  educational  value  and  undoubt- 
edly will  become  a  very  useful  factor  for  improving  industrial 
education  as  well  as  imparting  general  knowledge  of  processes 
difficult  to  describe  without  the  visual  expression.  As  a  mat- 
ter of  amusement,  for  example,  the  people  in  Northern  cities 
are  acquainted  with  the  life  and  local  color  of  Southern  cities, 
and  vice  versa.  One  series  of  pictures  shown  to  a  Northern 
audience  recently  illustrates  the  gathering,  preparation  and 
marketing  of  cotton.  The  field  hands  are  shown  on  the  scene 
gathering  the  snowy  white  product  from  the  dark  green 
plants.  Then  follows  the  loading  of  the  cotton  onto  wagons. 
its  transfer  to  the  cotton  gins  and  pressing  into  bales.  From 
the  gin  the  transfer  to  the  wharves  and  loading  into  steam- 
ers follows,  and  then  the  scene  changes  to  the  cotton  mill, 
the  picking,  carding,  spinning,  winding  and  weaving  machines 
being  illustrated  in  full  operation.  Thus  in  an  interval  of. 
say,  fifteen  minutes,  an  audience  of  ordinary  individuals  is 
shown  as  much  and  is  taught  as  much  of  the  cotton  industry 
as  an  individual  might  acquire  in  a  week  or  two  of  traveling — 
and  all  for  the  sum  of  five  cents. 
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MODERN  SWEDISH  MACHINE  TOOLS. 

OSKAR  KYLIN." 

In  tlie  writPi-s  letter  from  Sweden  in  the  September.  1908, 
issue  of  Machinery,  reference  was  made  to  some  of  the  more 
prominent  Swedish  machine  tool  works,  and  a  general  review 


only  when  the  lathe  is  used  for  thread  cutting.    Tlie  power 
feed  is  stopped,  reversed  and  varied  In  amount  by  means  of 
a  knob  conveniently  placed  for  the  operator.     The  action  of 
the  lead-screw   Is  controlled  by  means  of  a  handln  placed  on 
the  apron,   and   a  quick   return   is  provided   for   the  carriage 
when  cutting  screws,  which  saves  considerable  time  when  cut- 
ting long  threads.     The  feed  rack,  as  well 
as  all  gearing   in  the  apron,  is  made  of 
steel. 

A  motor-driven  vertical  turning  and  bor- 
ing mill  of  neat  design  is  shown  in  Fig.  2. 
This  machine  is  provided  with  a  speed- 
changing  mechanism  furnishing  sixteen 
changes  of  speed  for  tlie  revolving  table, 
and  controlled  by  conveniently  placed  lev- 
ers. The  feed  is  friction  driven,  as  shown 
on  the  right  side  of  the  machine  and 
changes  in  feed  can  be  made  without  stop- 
ping. The  cross-rail  of  the  machine  is 
raised  and  lowered  by  means  of  an  inde- 

ng.  1.    Oeared-head  Lathe  built  by  Udkopings  Mekanlska  Verkstad,  Lldkoping.  Sweden.  pendent    mOtOr    placed     On    the    top    Of    the 

given  of  the  present  state  of  the  machine  tool  industry  in  machine  as  shown  in  the  engraving.  The  vertical  slides 
that  country.  It  is  the  -writer's  intention  In  the  present  are  balanced  according  to  modern  practice  with  two  inde- 
article  to  describe  and  show  a  few  representative  types  of  pendent  counterweights  and  can  be  set  at  any  angle  with 
modern  Swedish  machine  tool  design.  the     cross-rail     required.     The     toclholders     are     of     special 

Figs.  1,  2,  and  4  illustrate  machines  de- 
signed and  manufactured  by  Aktiebolaget 
Lidkopings  Mekanlska  Verkstad,  Lidkop- 
ing.  This  firm  has  been  established  for 
move  than  thirty  years,  but  did  not  take 
up  the  building  of  machine  tools  until 
about  ten  years  ago;  at  the  present  time, 
however,  the  works  specialize  on  a  general 
line  of  machine  tools,  lathes  being  the  most 
promineni  feature. 

In  Fig.  1  is  shown  a  twenty-four-inch 
geared-head  lathe  manufactured  by  this 
company.  The  design  is  along  powerful 
lines,  in  order  to  permit  advantage  to  be 
taken  of  the  full  capacity  of  high-speed 
steel.  The  single  pulley  geared  head-stock 
is  designed  with  twelve  spindle  speeds,  the 
largest  change  gears  being  placed  on  the 
front    side    in    order    to    obtain    a    steady 

drive.    The   bed    is    made   according   to   the    American   prac-      interest,  as  they  permit  of  very  accurate  adjustment, 
tice    -with    V-slides,    the    shape    of    the    slides    thus    differing 


Fig.  3.     Geared-head  Liithe  built  by  Kopings  Mekaniska  Verkstad,  Koping,  Sweden. 


from  the   common  German  practice  which  employs  perfectly 


Fig.  2.    Vertical  Turning  and  Boring  Mill  of  Swedish  Manufacture 

flat  ways.     The  power  feed  of  the  machine  is  friction  driven 
and  the  lead-screw  together  with  its  driving  gears  is  running 
t  Address:    Homsgatan  45,  Stockholm,  Sweden. 


They 
can  be  swiveled  around  a  stud  in  the  center,  and  have  also  a 
longitudinal  slide  adjustment.  The  machine  is  of  very  power- 
ful design,  intended  to  be  able  to  stand  heavy 
strains,  and  practically  all  gears  are  made  of 
steel.  This  machine  is  also  provided  with  cone 
pulley  belt  drive  when  required.  In  this  case 
the  cross-rail  is  operated  from  an  independent 
counter-shaft  and  pulleys  are  placed  on  the 
top  of  the  machine  where  now  a  motor  is  lo- 
cated. 

In  Fig.  4  is  shown  a  high-speed  radial  drill 
built  by  the  same  company.  This  machine  is 
provided  with  a  single  pulley  drive  and  a  gear 
box;  ten  spindle  speeds  are  obtained  partly  by 
changes  in  the  speed  box  and  partly  by  the 
oack  gearing  in  the  spindle  head.  As  indicated 
by  the  arrangement  of  the  pulleys  in  the  illus- 
ti-ation,  the  power  is  transferred  ti'om  the  gear 
box  to  the  spindle  by  means  of  belts.  The  drill 
spindle  can  be  swung  to  any  angle  within  an 
arc  of  slightly  more  than  one-hundred-eighty 
degrees,  and  the  auxiliary  table  shown  mounted 
on  the  main  part  of  the  machine  can  be  tilted 
to  angular  positions  for  drilling  holes  at  angles 
w'ith  the  base  of  the  work. 

Figs.  3  and  5  to  9  illustrate  a  number  of  ma- 
chines built  by  Kopings  Mekaniska  Verkstad. 
Koping,    the    foremost    machine    tool    building 
firm  in  Sweden.    The  reputation  of  this  firm  is 
due  fully  as  much  to  the  high  class  of  workmanship  exhibited 
in  its  machines  as  to  the  modern  and  up-to-date  design.     It 
may  be  said  in  general  as  regards  design  of  Swedish  machine 
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tools  that  they  do  not  embody  all  the  special  labor-BavlnR 
features  of  Aineriian  machines,  which  may  be  of  great  Im- 
portance  In  certain   special   lines  of  manufacture,   but   which 


Fig.  4.     Lidkoping  High-speed  Radial  Drill. 

are  often  of  small  value  for  general  lines  of  work;  and  the 
aim  sought  by  leading  Swedish  firms  is  to  design  machine 
tools  without  too  many  complicated  fea- 
tures, making  them  easy  to  operate  and 
of  a  rigid  design  and  good  workmanship. 
Kiipings  Mekaniska  Verkstad  is  largely 
specializing  in  the  lathe  line,  but  as  will 
be  seen  In  the  accompanying  illustrations, 
the  firm  is  also  making  several  other  kinds 
of  machine  tools  mainly  in  order  to  keep 
fully  employed  even  when  the  demand  In 
the  lathe  business  Is  less  heavy. 

Fig.  3  shows  a  high-speed  geared-head 
lathe  provided  with  all  the  ordinary  fea- 
tures of  up-to-date  lathe  designs.  The 
number  of  spindle  speeds  obtainable 
through  the  change  gears  in  the  head  is 
nine.  The  longitudinal  and  cross  power 
feeds  for  the  carriage  and  tool  slide  are 
obtained  through  a  friction  clutch  arrangement.  The  feed  i.s 
positive  and  gear-driven  and  can  be  easily  changed  while  the 


A  large,  heavy  duty  engine  lathe  is  shown  In  Fig.  6.  Fig. 
5  shows  a  back  view  of  the  same  machine  with  the  guards 
over  the  gearedhead  mechanlBm  removed  so  as  to  show  the 
arrangement  of  the  gears  very  plainly.  In  regard  to  guards 
for  gearing  and  moving  parts  on  machine  tools,  It  may  be  re- 
marked here  that  the  careful  covering  of  all  gearing  which 
is  so  plainly  in  evidence  In  all  German  machine  tools  Is  not 
quite  so  prominent  in  Swedish  tcols.  In  this  respect  the 
Swedish  tools  possess  practically  the  saine  features  as  did, 
until  lately,  the  general  run  of  American  machines,  where 
only  the  most  important  and  more  dangerous  combinations 
of  gearing  were  covered.  It  is  to  be  hoped,  however,  that  the 
German  practice  of  covering  all  gearing  with  guards  form- 
ing as  nearly  as  possible  an  integral,  or  at  least  a  homo- 
geneous, part  of  the  mapblne  will  become  a  common  practice 
everywhere.  The  geared  head  in  the  machine  illustrated 
permits  fifteen  speed  changes  for  the  spindle,  the  arrange- 
ment of  gears  through  which  these  changes  are  obtained 
being  plainly  Indicated.  The  feed  Is  gear  driven  and  conse- 
quently Is  positive.  A  novel  arrangement  for  obtaining  four 
different  feed  changes  at  the  apron  in  addition  to  the  usual 
changes,  is  introduced.  This  makes  the  changing  of  the  feed 
while  the  machine  is  running  very  convenient  to  the  operator. 
The  kind  of  tool-post  employed  on  the  Koping  lathes  differs 
from  the  usual  form,  and  is  especially  adapted  for  heavy, 
square  lathe  tools. 

A  machine  embodying  some  rather  Interesting  features  Is 
shown  in  Fig.  7.  This  side  planing  machine,  also  known  as 
the  Richard  planer,  is  particularly  valuable  In  cases  where 
large  castings  are  handled,  which  are  often  difficult  to  plane 
on  the  ordinary  types  of  planers.  The  carriage  which  is  pro- 
vided with  an  exceptionally  long  slide  is  driven  by  a  square- 
threaded  screw  er.gaging  two  adjustable  nuts.     The  screw  is 


Pigr.  5.    Geared  Head  of  Lathe  in  Fig.  6.  seen  from  the  back 
of  the  Machine. 

machine  is  running.  The  lead-screw  is  independent  of  the 
teed  for  ordinary  turning,  the  same  as  in  all  modern  lathe 
designs,  thus  preventing  unnecessary  wear  of  the  threads 
when  not  used  for  thread  cutting. 


Fig.  6.     Koping   iitu,., -liuli    !,;.(!. .^o    ^.,-..,^. 

driven  by  means  of  a  belt  on  a  tight  and  loose  pulley.  The 
reversing  mechanism  is  provided  with  a  bevel  gear  clutch 
reversing  arrangement,  a  feature  which  has  been  introduced 
recently,  and  replaces  the  old  method  of  reversing  by  means  of 
shifting  the  belt  from  the  forward  to  the  return  pulley.  The 
small  sizes  of  these  side  planers  are  provided  with  one  work- 
table  placed  on  a  slide  on  the  side  of  the  machine,  and  the 
larger  sizes  are  provided  with  two  or  more  of  these  as  shown 
in  the  illustration.  This  table  can  be  easily  removed  when 
it  is  required  to  plane  very  large  castings.  A  large  pit  is 
usually  provided  in  the  front  of  the  machine  so  as  to  give 
ample  space  for  large  pieces  to  be  machined.  An  extension 
for  the  tool-carrying  arm  is  also  provided  in  order  to  make  it 
possible  to  plane  surfaces  which  are  out  of  reach  of  the  ordi- 
nary arm.  While  the  machine  is  substantially  constructed, 
it  is  evident  that  on  account  of  its  peculiar  design  it  does  not 
permit  of  very  heavy  chips  to  be  taken,  as  compared  with  the 
possibilities  of  the  ordinary  planer. 

The  universal  milling  machine  shown  in  Fig.  8  is  an  inter- 
esting example  of  a  high-class  machine  tool  embodying  in  its 
design  a  combination  of  American,  German  and  Swedish 
features,  the  first  mentioned  being  most  prominent.  The 
machine  is  provided  with  power  feed  in  three  directions,  the 
number  of  different  feeds  obtainable  in  each  direction  being 
twelve.  The  speed-changing  mechanism  permits  of  sixteen 
different   spindle   speeds.     Automatic   stops   are   provided    for 
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the  feeds  in  all  diirctions.  It  will  be  noticed  that  the  tele- 
scopic feed-driving  shaft  commonly  used  on  American  designs 
is  not  employed. 

In  Fig.  0  is  shown  a  high-speed  upright  drill  press.     In  this 
machine  six  different  spindle  speeds  are  obtainable;  of  these 
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Fig.  7.     Richard  Type  of  Side  Planing  Machine. 

three  are  obtained  by  means  of  a  gear  box  and  these  are  mul- 
tiplied by  two  by  the  back  gears.  The  feed  is  positive,  three 
speed  changes  being  provided  for  each  spindle  speed.  The 
circular  work-table  can  be  swung  out  of  the  way  whenever  it 
is  required  to  use  the  base  plate  for  large  work. 

The  accompanying  examples  of  Swedish  machine  tools  indi- 
cate in  a  general  manner  the  present  state  of  the  art  in  that 
country,  and  indicate  the  present  development.  While  it  is 
evident  from  the  illustrations  that  the  designs  largely  follow 
along  the  lines  of  American  and  German  built  machines,  the 
high  class  of  workmanship  put  into  these  machines  should 
be  emphasized.     This  has  been   one  of  the  strong  claims  of 


STEAM  PIPE  SIZES.* 

CHARLES  L.  HUBBARD  t 

The  problem  of  determining  the  size  required  for  steam 
pipes  under  varying  conditions  Is  one  which  often  confronts 
the  engineer,  and  the  difficulty  of  obtaining 
reliable  data  is  well  known.  In  order  to 
facilitate  work  of  this  character,  the  tables 
given  in  the  current  Supplement  have  been 
computed.  Tables  I,  II  and  III  (Plates  I  and 
II)  are  computed  from  D'Arcy's  formulas  tor 
flow  of  steam  in  pipes,  which  are  given  in  the 
Supplement  in  connection  with  Table  IV, 
which  gives  the  value  of  constants  used  in 
these  formulas  for  various  diameters  of  pipe. 

Table  I  gives  the  flow  of  steam  in  pounds 
per  minute  through  pipes  100  feet  in  length, 
for  initial  pressures  of  14  to  5  pounds,  assum- 
ing that  the  pressure  in  each  case  drops  to 
zero.  That  is,  the  drop  in  pressure  equals  the 
initial  pressure.  It  is  seen  from  the  table,  for 
txample.  that  a  _2-inch  pipe  will  discharge  -.9 
pounds  of  steam  per  minute  under  a  pressure 
of  14  pound  per  square  inch,  or  14.9  pounds 
under  a  pressure  of  5  pounds,  the  terminal 
pressure  dropping  to  zero  In  each  case.  The 
table  is  sufficiently  accurate  for  any  initial 
pressure  less  than  10  pounds  for  the  drops  in 
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Mining  Machine,  combining  in  its  design  American,  Swedish 
and  German  Features. 


the  Swedish  machine  tools  in  the  past  and  has  enabled  the 
Swedish  machine  tool  builders  to  hold  their  own  in  competi- 
tion with  foreign-made  tools. 


The  lawyer   reasons  by   precedent; 
and  effect. — Common  Sense. 


the  engineer  by  cause 


Fig.  9.    Hoping  High-speed  Upright  DrlU. 

pressure  noted  at  the  heads  of  the  columns,  regardless  of 
whether  the  pressure  falls  to  zero  or  not.  For  example,  a 
4-inch  pipe,  100  feet  long,  will  discharge  approximately  IS.l 
pounds  of  steam  per  minute  with  a  drop  in  pressure  of  V4 
pound,  or  91.9  pounds  with  a  drop  of  5  pounds,  for  any 
initial  pressure  up  to  10  pounds. 

As  the  initial  pressure  increases,  the  quantity  of  steam  dis- 
charged for  a  given  drop  in  pressure  becomes  greater  than 
given  in  Table  I.  Table  II  gives  correction  factors  for  higher 
initial  pressures.  For  example:  The  factor  for  a  drop  of  5 
pounds   at  an   initial   pressure   of  80  pounds  is   2.09,  so  that 
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under  these  conditions  a  4-inih  pipe  will  discharge  D1.9  X2.09 
=  192  pounds  of  steam  per  minute,  the  value  91.9  having  been 
obtained  from  Table  I. 

The  flfiures  given  In  Table  I  arc  for  pipe  runs  of  100  feet 
only.  For  different  lengths,  the  results  should  be  corrected 
by  the  faotors  given  In  Table  111.  Kor  example:  A  4-inch  pipe, 
100  feet  in  length,  will  discharge  91.9  pounds  of  steam  per 
minute  with  a  drop  In  pressure  of  5  pounds  at  the  discharge 
end;  if  the  pipe  Is  only  DO  feet  in  length,  it  will  discharge 
91.9  X  1.41  =  129.5  pounds,  or  It  It  Is  500  feet  In  length,  it 
will  discharge  91.9X0.45  =  41.4  pounds. 

Examples  in  the  Use  of  Tables. 
What    weight    of    steam    will    be    discharged    per    minute 
through  a  Sv.j-inch  pipe,  100  feet  long,  with  an  initial  pressure 
of  40  pounds,  and  a  drop  of  3  pounds? 

47.8X1.70  =  81.3  pounds. 
What  size  of  pipe  will  be  required  to  deliver  51.3  pounds 
of  steam  a  distance  of  100  feet,  with  an  initial  pressure  of  60 
pounds,  and  a  drop  of  2  pounds? 
The  factor  for  60  pounds  initial  pressure  and  2  pounds  drop 
51.3 

Is  2.02,  and  =  25.4,  which  In  Table  I  corresponds  to  a  3- 

2.02 
Inch  pipe. 

What  weight  of  steam  will  be  discharged  per  minute  through 
a  5-inch  pipe,  600  feet  long,  with  an  initial  pressure  of  5 
pounds,  and  a  drop  of  ^i  pound? 

45.7X0.40  =  18.3   pounds. 
The  tables  given  may  be  applied  to  either  power  or  heating 
work,  or  to  any  conditions  where  the  quantity  of  steam  used 
can  be  reduced  to  pounds  per  minute. 

Engine  Connections. 
Steam  pipes  for  engine  connections  are  commonly  based  on 
a  velocity  of  6,000  and  8.000  feet  per  minute  for  the  steam 
and  exhaust  pipes  respectively,  assuming  the  entire  cylinder 
to  be  filled  with  steam  at  each  stroke.  This  gives  approxi- 
mately 0.14  square  inches  internal  area  per  H.  P.  for  the 
steam  pipe  and  0.20  square  inches  for  the  exhaust.  For  ex- 
ample, a  100  H.  P.  engine  would  require 

100  X  0.14  =  14  square  inches,  or  a  4-inch  steam  pipe. 
100  X  0.20=:  20  square  inches,  or  a  5-inch  exhaust  pipe. 
Tables  V,  VI,  and  VII,  finally,  give  the  diameters  of  pipe  re- 
quired for  heating  purposes. 

*     *     * 

THE  DISTURBING  EFFECT  OF  CENTRIFUGAL  FORCE   ON 
HIGH-SPEED  CUTTERS. 

The  manufacturers  of  wood-working  machinery  have  found 
the  effect  of  centrifugal  force  a  very  troublesome  factor  in 
high  grade  wood  planers.  It  has  been  found  practically  im- 
possible to  build  a  planer  cutter  head  that  will  stay  so  well 
balanced  that  it  will  not  run  out  at  speeds  of  say  4,000  revo- 
lutions per  minute  sufficiently  to  leave  distinct  cutter  marks 
on  the  lumber  planed.  The  slight  eccentricity  due  to  lack 
of  perfect  balance  causes  one  knife  to  cut  deeper  than  the 
other  three.  The  result  is  irregular  work  that  will  not  pass 
inspection  where  the  product  is  employed  for  fine  furniture. 
A  circular  issued  by  the  S.  A.  Woods  Machine  Co.  of  Boston, 
Mass.,  is  devoted  to  this  matter,  and  describes  an  attachment 
for  truing  up  planer  cutter  heads  at  full  speed.  The  circular 
in  pointing  out  the  nature  of  the  difficulty,  states  that  the 
effect  of  centrifugal  force  Is  far  greater  than  is  ordinarily 
supposed.  One  pound  of  metal  revolving  at  4,000  revolutions 
per  minute,  in  a  circle  of  six  inches  diameter,  exerts  a  radial 
force  of  over  1,700  pounds.  On  the  same  basis  a  7-inch  cut- 
ter head,  which  is  an  ounce  out  of  balance,  would  have  to 
stand  a  strain  of  125  pounds,  tending  to  throw  a  knife  edge 
out  of  perfect  concentricity  with  the  others.  So  it  follows 
that  even  if  cutter  heads  were  in  perfect  balance  when  built, 
they  could  not  remain  so  because  of  slight  inequalities  devel- 
oped by  grinding  and  wear;  hence  the  practical  necessity 
for  truing  these  knives  up  when  running  at  speed  and  thus 
elminating  the  effect  of  the  disturbing  influence.  The  truing 
device  is  in  the  nature  of  a  lathe  turning  tool,  guided  by  a 
straight  bar.  an  emery  stick  held  in  a  suitable  holder  and 
traversing  along  the  cutter  head  when  at  speed  being  em- 
ployed to  remove  a  small  amount  of  metal  from  the  blade 
projecting  beyond  the  others. 


APPROXIMATE  FORMULAS  FOR  SIZES  OF 
BEAMS  AND  GIRDERS. 

C.   K.   WHmiEK  • 

In  determining  the  size  of  a  beam  to  carry  a  uniformly  dis- 
tributed load,  it  is  customary  to  use  the  tables  in  the  various 
steel  companies  band-books  as  follows:  The  total  load  and 
span  are  given.  The  size  is  tentatively  found  by  selection 
from  the  load  tables;  the  weight  of  the  b<;ani  thus  provision- 
ally determined  is  calculated  and  added  to  the  load;  and 
then  a  second  reference  is  made  to  the  tables  to  see  that 
the  total  capacity  is  not  exceeded. 

A  more  rapid,  and  closely  approximate  method  for  deter- 
mination without  tables  is  developed  below.  It  is  founded 
on  the  well-known  fact  that  I-beams  and  plate  girders  resem- 
ble open  beams  or  trusses.  In  the  ordinary  truss  with  uni- 
formly distributed  load,  the  horizontal  stress  at  the  center 
of  either  chord  is  approximately  the  total  weight  times  the 
span,  divided  by  8  times  the  height — all  in  inch  pounds. 
Applying  this  to  an  I-beam  flange,  we  have  for  16,000  poundB 

fiber  stress: 

Wl 

=  16,000  X  area  of  flange. 

8?i 

As  the  area  of  the  flange  is  practically  one-third  the  area  of 

the  cross-section  of  tlie  beam: 

Wl       A 

=  — X  16,000  ft. 

8  3 

Transforming  the  left-hand  member  of  this  equation  to^ 
inch-pounds,  we  have: 

2,000  TV  X  12;        AX  16,000  ft 


[The  assumption  that  the  area  of  the  flange  is  one-third 
the  area  of  the  cross-section  of  the  beam  is  only  approximately 
correct.  The  area  of  the  flange  varies  in  proportion  to  the 
total  area  of  the  beam  from  0.26  for  the  larger  sizes  of  stand- 
ard I-beams  to  0.37  for  the  smaller  sizes.  It  should  also  be 
remarlied  at  the  outset  that  the  approximate  formulas  in  the 
following  apply  only  to  the  minimum  or  standard  sizes  of 
I-beams.^EoiTOR.] 

In  I-beams  it  is  found,  closely  enough  for  our  present  calcu- 
lations, that  A  =  h  —  2. 

[More  accurately  A  varies  between  h  —  0.68  and  ft  —  2.74 
for  different  sizes  of  I-beams. — Editor.] 

Introducing  this  value  of  A.  reducing,  and  solving  for  ft, 
we  have: 

h  =  s/  0.56  Wl  +  1  +  1 

The  quantity  1  under  the  vinculum  is  so  small  as  to  be 
negligible. 

The  coefficient  0.56  needs  further  modification  to  allow  for 
the  average  weight  of  the  beam  itself,  which  value  is  taken 
as  equivalent  to  3.5ft  — 10  per  foot;  also  a  correction  for 
using  ft  as  the  distance  between  extreme  fibers  instead  of  the 
distance  between  the  center  of  gravity  of  the  flanges,  and  an 
allowance  for  the  strength  of  the  web.  This  changes  the  co- 
efficient to  0.6,  giving  as  a  final  formula: 

h  =  s/  o:gwi  -f- 1 

This  is  so  simple  that  it  can  be  solved  mentally.  Thus  ft 
may  be  determined  without  reference  to  the  tables  for  all  pre- 
liminary work.  A  trial  in  comparison  with  the  tables  will 
be  convincing  proof  of  its  accuracy.  It  applies  only  to  the 
minimum  sections,  as  these  are  always  used  if  possible. 

Similar  formulas  have  been  deduced  for  minimum  sections 
of  channels,  Z-bars,  angles  with  equal  legs,  and  tees  with 
stem  and  flange  equal;  also  for  plate  girders  of  the  ordinary 
dimensions  tabulated  in  Carnegie  Steel  Co.'s  hand-book,  as 
shown  on  the  following  page. 

The  formulas  reduce  to  this  simple  form  because  the  rela- 
tion between  weights  and  areas  of  beams,  if  plotted,  closely 
approximates  a  straight  line. 

Incidentally,  it  may  be  stated  that  a  closer  approximation 
is  given  by  the  following  formulas: 

Weight  per  fcot  of  I-beams,  minimum  section  =  0.07  ft- -f- 
1.7  ft  pounds. 
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Area  of  I-beanis.  minimum  section  =  1.1  h  —  3  square  Inches. 

The  average  weight  per  foot  of  plate  girders  of  standard 
dimensions   (Carnegie  Steel  Co.)   In  pounds,  is 
weight  =  0.1/1' +  2/1. 

Memorizing  the  formulas  which  are  most  useful  to  the  work 
In  hand  enables  one  to  make  mental  calculations  without  ref- 
erence to  tables. 

Another  handy  approximate  rule,  good  for  all  standard 
weights  of  I-beams,  and  depending  on  /  in  feet,  W  in  tons, 
and  ic  (weight  of  beam  per  foot)  in  pounds  being  known, 
conus  from  the  following  well-known  relation:     When  depth 

BEAMS  OF  MINIMUM  SECTION. 
Ji  =  height  in  inches,'/  =  span  in  feet,  IV  —  load  in  tons. 


Shape. 


IMaximum 
Fiber      1 
Stress.     1 


For  Uniformly 

Distributed 

Load. 


For  Center  Load. 


I-beam Ki.OOO 

Channel lO.OnO 

Z-bar Hi.OOO 

L  (equallegs)....  Ki.OOO 

T  (e(iual  legs) ....  Ki.OOO 

Plate  girdei-s \  15,000 


h  =  >J0^6llV+  1 
h=s/  IW 

h  =  Vl^  +  i-s 
;i  =  s/o.5/w 


;j  =  v'2jrt'-+-i 
h=s/'lW 


of  beam  in  inches  equals  span  in  feet,  then,  weight  of  beam 
per  foot  in  pounds  equals  load  in  thousands  of  pounds;  other 
loads  vary  Inversely  as  their  lengths. 

Then,  changing  the  lead  from  pounds  to  tons,  it  follows  that 

it  h 

=  IV.  and 

2  J 
h  w  =  2l  W 
As   to  depends   on    li,   a   value   of   h   must   be    selected   by 
trial  to  balance  the  equation. 


contraction  and  expansion  of  the  balls  is  invisible  to  the  eye. 
As  water  is  practically  incompressible.  Prof.  Korn  thus  ob- 
tains the  conditions  lie  needs— he  has  two  elastic  bodies  vibrat- 
ing in  an  inelastic  medium.  Then  the  phenomenon  looked 
for  occurs.  When  the  vibrations  attain  a  certain  speed,  the 
smaller  ball,  impelled  by  a  mysterious  force,  begins  slowly 
to  move  through  the  water  to  the  larger  ball,  and  gradually 
increases  its  speed,  exactly  as  the  apple  observed  by  Newton 
increased  its  speed  as  it  fell  nearer  and  nearer  to  the  ground. 

So  far,  this  was  merely  a  puzzling  phenomenon;  but  that 
it  was  gravitation,  and  no  other  force,  which  drew  the  balls 
together  was  soon  proved.  Measurements  showed  that  the 
bigger  ball  attracted  the  smaller  exactly  in  accordance  with 
Newton's  law,  or  in  inverse  ratio  to  the  square  of  the  dis- 
tances between  them.  It  became,  therefore,  possible  to  con- 
struct an  exact  working  model  of  the  solar  system  in  water, 
in  which  the  planets  should  all  move  in  their  appointed  paths 
without  any  visible  support  or  externally-applied  power. 

Prof.  Korn's  researches  do  not  end  here.  He  had  shown 
why  matter  attracts  matter,  but  he  had  to  solve  the  problem 
why  matter  .also  repels  matter.  Why  is  it,  for  instance,  that 
comets,  after  rushing  directly  towards  the  sun  from  the 
depths  of  infinite  space,  never  collide  with  it,  and  invariably 
return  whence  they  came?  To  this  problem  the  professor 
again  applies  the  musical-vibration  theory.  Just  as  there  are 
over-tones  in  the  violin  string,  so  in  the  vibrations  of  matter 
there  are  over-vibrations.  These  over-vibrations  ccme  into 
play  when  the  attracted  bodies  come  too  near,  and  their  effect 
is  immediately  repulsive.  They  are  counter-gravitational  in 
their  effect,  and  operate  in  this  way  also  only  in  an  inelastic 
medium  like  water.  In  an  elastic  medium  the  vibrations  of 
matter  would  have  no  attractive  or  repulsive  effect;  hence  it 
follows  that  gravitation  depends  entirely  upon  the  fact  that 
all  the  heavenly  bodies  are  surrounded  by  inelastic  ether. 


MECHANICAL  IMITATION  OP  GRA VITAL 
FORCE. 

An  interesting  account  of  experiments  conducted  by  Prof. 
Arthur  Korn  in  gravitation  was  recently  published  in  the 
Westminster  Gazette.  Prof.  Korn  lias  constructed  a  machine 
which  mechanically  imitates  the  action  of  gravital  force  in  a 
way  visible  to  the  eye.  He  apparently  demonstrates  that 
gravitation  is  a  mode  of  motion,  inasmuch  as  by  rapid  vibra- 
tion he  causes  bodies  to  attract  one  another  w^hich  are  under 
the  influence  of  the  vibratory  force  with  a  force  propor- 
tional to  their  mass. 

Prof.  Korn  started  with  the  assumption  that  gravitation  is 
the  result  of  the  vibration  of  elastic  bodies  in  an  inelastic 
medium.  All  matter  is  in  a  state  of  eternal  vibration.  The 
vibration  according  to  the  professor,  is  analogous  to  the 
vibration  of  a  violin  string.  The  third  string  of  a  violin, 
for  instance,  rightly  tuned,  emits  an  A.  In  addition,  however, 
to  the  ground  tone  A,  there  are  the  so-called  over-tones  in 
the  relation  of  1  to  2,  2  to  4,  and  so  on.  Of  complex  charac- 
ter are  the  vibrations  of  all  particles  of  matter,  and  it  is 
these  vibrations  which  lead  respectively  not  only  to  the 
attractive  force  of  gravitation,  but  also  to  the  repulsive  force 
which,  in  the  case  of  the  heavenly  bodies,  is  observed  at  the 
same  time. 

The  machine  constructed  by  the  professor  to  produce  this 
"artificial  gravitation"  is  extremely  simple.  A  metallic  globe, 
fitted  with  a  window  for  observation  of  what  is  going  on 
inside  it,  is  united  by  tubes  with  a  cylinder,  one  end  of 
which  is  closed  only  by  a  membrane.  To  this  membrane  is 
attached  an  elettro-motor,  which,  by  pushing  and  pulling  the 
membrane  alternately,  makes  rapid  pulsations.  The  metal 
globe  contains  two  air-filled  india-rubber  balls  of  different 
sizes.  The  larger  one  is  fixed  firmly  to  the  inside  wall  of 
the  globe;  the  smaller  is  free  to  move  whither  it  likes.  The 
whole  apparatus  is  then  filled  with  water,  and  the  motor 
set  to  work.  Each  time  the  membrane  is  pressed  in,  the 
increased  water  pressure  causes  the  rubber  balls  to  contract, 
and  each  time  the  membrane  returns  to  its  original  position 
,  the  relaxed  pressure  of  the  water  causes  the  two  balls  to 
expand.  The  motor  is  set  working  so  quickly  that  these 
pulsations    become    inconceivably    rapid    vibrations,    and    the 


NEW  COOPERATIVE  TRADE  SCHOOL. 

A  cooperative  plan  of  shop  and  school  instruction  for  boys 
has,  according  to  the  Iro?i  Age,  been  instituted  in  Chicago, 
along  lines  similar  to  those  in  operation  at  the  University  of 
Cincinnati,  and  at  the  high  school  in  Fitchburg,  Mass.  In 
Chicago,  the  manufacturers  send  their  apprentices  to  the  Lewis 
Institute  one-half  of  the  time,  one  week  being  spent  in  the 
shop,  and  the  next  week  in  the  school.  The  course  extends 
over  two  years,  but  it  is  not  the  intention  either  of  the  manu- 
facturers or  the  instructors  of  the  Lewis  Institute  to  turn  out 
a  skilled  workman  in  this  time.  The  idea  is  simply  that  the 
boy  will  be  able  to  develop  intellectually,  and  grasp  the  prin- 
ciples of  his  trade  more  quickly,  than  ne  otherwise  could. 
Each  manufacturer  is  represented  in  the  school  by  units  of 
two  boys,  one  boy  working  In  the  shop,  while  the  other  is  in 
the  school.  The  employer  pays  a  tuition  fee  of  $50  a  year 
for  each  apprentice  sent  to  the  Institute,  and  pays  the  boy 
?.5.00  a  week  for  each  week  he^works  in  the  shop.  Two  weeks' 
vacation  from  the  school  instruction  is  given  in  the  summer, 
but  twenty-six  weeks  are  spent  in  the  shop. 

The  school  instruction  comprises  eight  hours  a  day  for  five 
days  in  the  week.  Instruction  is  given  in  the  physical  sciences 
and  the  principles  of  mechanics,  mechanical  drawing,  mathe- 
matics, English  and  history,  and  in  shop  work,  supplement- 
ing the  productive  work  done  by  the  boys  in  the  metal  working 
shops.  A  boy  who  has  taken  this  course  at  the  Institute  and 
in  the  shop  will  still  have  to  continue  his  apprenticeship  in 
the  shop,  but  it  is  expected  that  it  may  be  possible  to  reduce 
the  time  of  the  apprenticeship  as  a  result  of  the  better  educa- 
tion of  the  boy.  The  Lewis  Institute  has  equipment  for  the 
instruction  of  sixty  boys  in  this  course. 

«     *     * 

Bbitish  Machixe  Tool  Trade. — In  a  note  published  in  the 
November  issue  on  the  English  machine  tool  trade  in  the 
London  district,  it  was  mentioned  that  the  firm  of  Henry  Pels 
&  Co.  had  enough  work  on  hand  to  keep  several  shifts  busy 
for  several  months,  and  that  it  was  contemplating  consid- 
.  erable  extensions.  The  idea  conveyed  was  that  the  company 
has  a  plant  in  Great  Britain,  which  is  incorrect.  All  the 
tools  sold  by  the  company  in  Great  Britain  are  imported 
from  the  Continent. 


March,  1909. 


JIACIIINEUY. 


53:5 


MANUFACTURING  AIR-COOLED  CYLINDERS. 

F.  J.  HAYNES.' 

The  process  of  manufacturing  air-cooled  cylinders  of  the 
type  used  by  the  H.  H.  Franklin  Mfg.  Co..  Syracuse,  N.  Y., 
on  the  FraiiUliii  automobiles,  differs  radically  from  the  opera- 
tions used  in  luanufactiiring  water-cooled  motor  cylinders. 
The  operations  are  of  considerable  general  interest  from  the 
manufacturing  standpoint,  and  in  the  following  article  a  few 
processes  are  illustrated  and  briefly  describi'd. 

The  motor  cylinder  of  the  Franklin  car  Is  m.ide  from  east 
Iron,  and  cast  in  a  separate  piece.  On  the  exterior  of  the 
cylinder  are  mounted  phosphor-bronze  rings,  which  increase 
the  radiating  surface.  After  the  casting  has  been  made,  it  is 
first  inspected;  the  things  to  be  noted  at  this  time  are  that 
the  casting  is  sound  In  all  respects,  having  no.  blow  holes  or 
other  defects;  that  the  cores  are  located  centrally,  and  the 
dimensions  of  the  core  holes  correct  and  that  the  bosses  are 
in  proper  position.  Then  the  casting  is  sand  blasted  to  re- 
move all  core  sand;  this  saves  the  cutting  edges  of  the  bor- 
ing tools. 

The  cylinder  is  bored  on  a  Gisholt  turret  lathe.  The  bor- 
ing bar  is  giiidod  in  the  spindle  by  a  bushing,  and  the  cylinder 


Pig.  1.    DriUing  the  Cylinders,  and  Jigs  for  this  Operation. 

is  bored  within  O.Olo  inch  of  the  finished  dimension.  The 
dome  head  is  machined  simultaneously  with  the  boring  of  the 
cylinder,  and  the  base  is  faced  off  at  right  angles  to  the  bore. 
the  proper  distance  from  the  base  to  the  center  of  the  auxi- 
liary exhaust  port  being  made  the  right  dimension  at  the 
Bame  time.  In  machining  the  dome  head,  considerable  care 
must  be  taken  to  avoid  forcing  the  forming  tool  to  one  side, 
as  this  would  result  in  throwing  the  dome  head  off  center. 
These  operations  are  very  severe  on  the  tools;  carbon  steel 
cutters  will  last  only  a  short  time,  and  even  high-speed  steel 
tools  must  be  carefully  watched.  Tlie  boring  and  the  facing 
operations  are  illustrated  in  Fig.  3. 

The  cylinder  is  now  submerged  in  water,  and  tested  witli 
compressed  air  of  eighty  pounds  pressure.  Any  porous  or 
unsound  places  will  be  revealed  by  the  leakage  of  the  air.  Of 
course,  if  the  cylinder  shows  leakage  in  this  test,  it  is 
"scrapped"  before  any  further  operations  on  it  are  per- 
formed. If  it  passes  the  test,  it  goes  to  the  next  operation, 
consisting  of  rough  turning  and  grinding.  During  the  grind- 
ing operation,  and  also  during  the  later  operation  of  grind- 


ing the  bore  of  the  cylinder.  It  Is  flooded  with  water,  and  kept 
at  a  temperature  of  70  degrees  F.  It  Is  neceseary  to  kei'p  the 
water  at  this  temperature,  by  adding  either  cold  or  warm 
water,  otherwise  the  micrometer  measureraentB  taken  by  the 
operator,  and  those  taken  by  the  Inspector,  will  not  agree. 
If  the  water  is  too  cold,  the  dimension  of  the  cylinder  will 
be  loo  large  when  the  cylinder  has  acquired  the  temperature 
of  the  room;  If  the  water  is  too  hot,  the  cylinder  will  be  too 
small  when  cooling  down.  When  the  cylinder  has  been  ac- 
curately ground  to  the  exact  size  outside,  It  Is  again  tested 
by    compressed    air    under    water.     If    no    leaks    develop.    It 


Fig.  2.     Grinding  the  CyUnder  IntemaUy. 

passes  to  the  inspection  room  for  checking  of  the  outside 
diameter.  When  this  is  done,  the  phosphor-bronze  rings  are 
applied. 

These  rings  are  punched  in  a  combination  die  which  pro- 
duces a  complete  ring  for  every  stroke  of  the  press.  Before 
being  applied  to  the  cylinder,  they  must  be  accurately  bored 
for  a  shrink  fit.  The  allowance  for  the  shrink  fit  is  care- 
fully calculated,  so  as  to  be  within  the  elastic  limit  of  phos- 
phor-bronze when  the  rings  are  shrunk  in  place.  On  the 
other  hand,  due  consideration  should  be  given  to  the  fact 
that  the  rings  must  not  work  loose,  due  to  their  expansion 
caused  by  the  heat  of  the  cylinder  when  in  use.  After  bor- 
ing, the  rings  are  heated  in  an  oil  bath  to  the  exact  tempera- 
ture required,  and  are  placed  on  the  cylinder  with  split  steel 
washers  between  the  rings. 


*  .\ddress  :  Superintendent,  H.  H.  Franklin  Mfg.  Co.,  Syracuse,  N.  Y. 


Fig.  3.    Boring  and  Facing  the  CyUnder. 

The  remaining  work  on  the  cylinder,  such  as  facing  the 
bosses,  drilling  and  tapping  the  holes,  etc.,  is  now  carried 
out  with  the  exception  that  the  concentric  valve  seat  in  the 
dome  head  is  only  roughed  out  to  within  a  few  thousandths 
of  the  correct  size.  The  drilling  and  the  tapping  of  the  holes 
is  done  in  Jigs,  as  shown  in  Fig.  1.  When  these  operations 
are  performed,  the  cylinder  is  again  inspected,  and  if  found 
correct,  it  passes  again  into  the  grinding  room  to  have  the 
bore  ground.  The  cylinder  is  placed  in  a  cylinder  grinder, 
by  fastening  it  to  a  large  angle  plate  provided  with  a  hole 
of   the   same   size   as   the   bore.     The   grinding   wheel    enters 
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through  this  hole,  as  shown  in  Fig.  2.  The  giiiuliiig  machine 
is  of  the  type  where  the  grinding  wheel  has  a  planetary  mo- 
tion, besides  its  regular  revolving  motion,  so  that  the  work 
itself  does  not  revolve.  The  finish  grinding  of  the  bore  is 
performed  last,  in  order  that  the  pressure  due  to  the  shrink- 
ing on  of  the  phosphor-bronze  rings  may  have  no  effect  on 
the  final  dimension  of  the  bore. 

When  the  grinding  operation  is  completed,  the  cylinder 
passes  to  a  large  heavy  lathe,  fitted  with  a  special  face-plate 
and  compound  rest,  as  shown  in  Fig.  4,  which  is  used  only 
for  finishing  the  concentric  valve  seat.  As  a  roughing  cut 
has  already  been  taken  on  the  valve  seat  the  finishing  cut 
merely  insures  that  the  angle  of  the  valve  seat  is  correct, 
and  the  surface  round  and  true.  The  valve  seat  is  tested 
for  its  accuracy  with  a  hardened  taper  plug,  ground  to  the 
exact  shapi     up!   ^i/.e  of  the  finished  seat,  and  smeared  with 
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Fig.  4.     Finishing  Valve  Seat  Hole  in  Top  of  Cylinder. 

Prussian  blue.  When  this  operation  is  finished,  the  cylinder 
passes  through  the  final  inspection,  and  is  then  delivered  to 
the  stock-room  for  finished  work. 

The  cylinder,  some  stages  of  the  finishing  of  which  are 
shown  in  the  accompanying  illustrations,  is  of  4ii-inch  bore, 
and  is  11  9/32  inches  long  over  all,  and  weighs  16%  pounds 
when  fitted  with  the  phosphor-bronze  rings.  The  wall  of 
the  finished  cylinder  is  3/16  inch  thick.  All  of  the  inner 
surface  and  one-half  of  the  outside  surface  is  machined;  thus 
there  are  no  uneven  thicknesses  of  metal,  and  the  design 
enables  a  very  light  cylinder  to  be  produced.  It  is  interest- 
ing to  note  that,  in  all.  the  cylinder  passes  through  thirty-two 
operations  before  completion. 

*  *     * 

Mr.  Bethel,  foreman  of  the  manufacturing  department  of  the 
Taft-Peirce  Co.,  Woonsocket,  R.  I.,  has  a  blueprinted  placard 
tacked  on  the  shipper  rod  of  each  of  his  lathes.  This  placard 
reads  as  follows: 

LATHEMEN— ATTENTION. 

Be  sure 

That  lathe  is  well  oiled. 

That  lathe  and  work  are  kept  orderly. 

That  live  center  runs  true. 

That  tail  center  is  smooth. 

That  tail  center  is  hard. 

That  both  centers  are  60  degrees. 

That  center  holes  in  work  are  clean. 

That  center  holes  in  arbor  are  clean. 

That  arbor  runs  true. 

That  arbor  is  smooth  and  does  not  rough  hole  in  work. 

That  wrenches  are  kept  with  lathe. 

That  you  take  your  work  to  be  inspected  every  two  hours. 

That  you  work  to  figures. 

That  at  least  one  hour  before  your  job  is  completed  you 
notify  your  foreman. 
This  list  of  instructions,  which  somewhat  resembles  in 
positive  form  the  "don'ts"  we  published  some  time  ago,  com- 
bines a  number  of  points  which  are  commonly  understood, 
but  are  as  commonly  neglected.  By  placing  this  list  where  it 
Is  before  the  men  constantly,  and  holding  them  responsible 
for  following  it,  a  noticeable  improvement  in  the  quality  of 

the  work  was  effected. 

*  *     * 

With  an  engineering  education   you  know   the   relation   of 
knoW'ledge  with  its  rse. — Common  Sense. 


MACHINING  A  THREE-THROW  BUILT-UP   CRANK-SHAFT. 

W.  BUBNS.t 

As  the  machining  and  building-up  operations  on  a  crank- 
shaft of  the  built-up  type,  are  usually  done  by  the  same  men 
in  the  shop,  one  may  be  employed  for  considerable  time  with- 
out having  the  opportunity  of  obtaining  experience  on  work 
of  this  class;  and  should  one  chance  to  be  called  upon  to  do 
such  work  when  starting  in  a  new  shop,  he  might  be  quite  at 
a  loss  to  know  how  to  proceed.  A  short  description,  therefore, 
covering  some  of  the  salient  points  in  connection  with  this 
work,  may  be  of  interest. 

The  largest  sizes  of  the  three-throw  shafts  are  usually  made 
up  of  three  separate  cranks,  each  machined  and  built  up 
separately,  and  then  all  connected  in  their  relative  positions 
to  one  another  by  means  of  solid  forged  couplings  on  each 
shaft.  There  are,  however,  a  very  large  number  of  three-throw 
crank-shafts  shrunk  together  into  one  solid  shaft  and  then 
turned  after  the  buikling-up  operation.  As  it  is  a  much  easier 
proposition  to  machine  a  single  crank  and  then  connect  it  to 
other  cranks  by  means  of  coupling  bolts,  than  to  machine, 
shrink  together,  and  then  turn  a  three-throw  shaft,  a  brief 
description  of  the  work  involved  in  the  latter  will  be  given. 
Illustrations  showing  the  construction  of  a  built-up  shaft  will 
be  found  on  the  Shop  Operation  Sheet  accompanying  this 
issue.  • 

The  forgings  for  the  different  parts  of  the  shaft  and  the 
crank-pins,  should  first  be  roughed  out  to  within  3/16  or  1,4 
inch  of  the  finished  size.  It  is  not  necessary  to  face  the  ends 
to  the  correct  length  and  center  anew,  as  it  is  not  essential 
that  the  centers  be  left  in  the  finished  work,  in  this  case,  as  is 
desirable  for  some  shafts.     When  the  different  parts  of  the 
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Tool  for  Setting  Lines  Concentric  with,  or  Surfaces  at  Right  Angles  to,  the 
Axis  of  a  Horizontal  Boring  Mill  Spindle. 

shaft  are  being  roughed  out,  they  should  all  be  turned  to  the 
same  diameter,  as  this  uniformity  makes  it  much  easier  for 
the  erector  to  produce  a  true  shaft  when  shrinking  the  parts 
together.  This,  however,  does  not  apply  to  the  crank-pins,  as 
they  are  finished  to  fit  the  holes  in  the  webs  and  turned  to 
finish  size  on  the  body  before  being  shrunk  in  place.  When 
turning  the  coupling  end,  the  inside  face  and  the  fillet  should 
be  roughed  out  first,  as  the  forging  is  sometimes  defective  in 
this  part,  and  should  it  chance  to  be  condemned  because  of 
any  defect,  little  machine  work  will  be  lost.  Occasionally,  a 
fiaw  in  the  metal  may  be  discovered  near  the  center  of  the 
shaft  when  facing  the  outside  of  the  coupling.  If  such  a 
defect  appears,  it  should  be  examined  carefully  to  determine, 
if  possible,  the  distance  it  penetrates  into  the  shaft. 

Before  any  of  the  cylindrical  parts  are  machined,  however, 
the  webs  are  first  finished  as  the  crank-pins  and  the  ends  of 
the  shaft  proper  are  turned  to  a  shrink  fit  tor  the  holes  in  the 
web.  These  webs  are  usually  forged  solid,  which  means  that 
a  large  amount  of  metal  has  to  be  removed  in  boring  the  shaft 
and  crank-pin  holes.  Sometimes,  however,  small  holes  are 
punched  for  the  crank-pins  and  shaft  so  as  to  reduce  the  time 
required  for  the  boring  operation.  When  machining  the  webs, 
the  thickness  and  the  distance  between  the  shaft  and  crank-pin 
holes  are  the  most  important  dimensions.  It  is  also  essen- 
tial that  the  holes  be  bored  out  very  true  to  the  face  of 
the  webs,  that  is,  at  right  angles,  as  no  machining  is  done  on 
them  after  the  crank  is  shrunk  together.  The  method  of  set- 
ting the  angle-plates,  described  on  the  Shop  Operation  Sheet, 
will,  as  will  be  understood  by  referring  to  the  Supplement, 
bring  the  faces  of  the  angle-plates  in  line  with  the  cress  travel 
of  the  table.  In  a  well-built  machine  this  cross  travel  will  be 
at  right  angles  with  the  axis  of  the  spindle,  and,  in  that  case, 


♦  With  Shop  Operation  Sheet  Supplement. 
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the  angle-plates  will  be  correctly  set.  By  the  use  of  a  special 
tool,  such  as  the  one  here  Illustrated,  the  setting  of  the  plates 
may  be  tested  directly  from  the  spindle,  which  is  a  desirable 
thing  to  do,  as  then  any  error  In  the  machine  table  will  not 
be  reproduced  in  the  work.  This  tool  consists  of  a  shank  A 
which  fits  in  the  spindle,  and  has  passing  through  its  outer 
end  a  gage  wire  B  which  is  adjusted  in  and  out  and  held  In 
position  by  a  knurled  thunib-scrow  C.  The  faces  of  the  two 
angle-plates  D  and  E  may  be  tested  by  bringing  this  gage  point 
into  contact  with  one,  and  then  revolving  the  spindle  one-half 
of  a  revolution.  This  moves  the  gage  to  the  position  indicated 
by  the  dotted  lines  in  the  illustration,  and  obviously,  it  the 
plane  in  which  the  two  faces  of  D  and  E  lie,  is  at  right  angles 
with  the  axis  ot  the  spindle,  the  point  of  the  gage  will  just 
touch  the  face  of  each  plate.  By  the  insertion  of  a  wire  B 
having  a  sharpened  point,  circles  scribed  on  the  work  may 
also  be  accurately  set  concentric  with  the  spindle,  by  revolv- 
ing the  spindle  and  gage  and  adjusting  the  work  until  the 
pointer  follows  the  line  on  it. 

The  outside  edges  of  the  webs  are  machined  after  the  sides 
have  been  planed  and  the  holes  bored.  These  edges  are  occa- 
sionally painted  when  in  place  on  the  engine,  and,  in  that 
case,  often  they  are  only  rough  machined.  When  all  cylin- 
drical parts  are  turned  to  fit  the  webs,  the  shaft  is  ready  to 
be  shrunk  together.  This  might  seem  lilce  a  rather  compli- 
cated job,  especially  when  doing  it  for  the  first  time,  but  it 
one  keeps  cool  (which  is  not  an  easy  thing  to  do  when  two 
big  bunsen  burners  are  playing  on  the  web)  no  trouble  will 
be  experienced.  When  the  shaft  is  shrunk  together  it  is  placed 
in  the  lathe  for  the  final  turning  operation  and  all  the  parts 
ct  the  shaft  proper,  or  the  journals,  are  finished  as  described 
on  Shop  Operation  Sheet  No.  93,  thus  bringing  them  into 
alignment.  Considerable  care  has  to  be  exercised  when  per- 
forming this  last  operation  to  obtain  a  shaft  which  is  round 
and  not  sprung  to  any  appreciable  extent.  It  is  hardly  prac- 
ticable, however,  to  finish  a  large  three-throw  crank-shaft 
which  will  not  show  slightly  out  of  true  when  being  bedded 
in  place  in  the  bushings  in  the  sole-plate. 

*     •     * 

TESTS  ON  CRANK  SHAPERS. 

Some  interesting  tests  on  crank  shapers  were  recently 
■undertaken  by  the  Queen  City  Machine  Tool  Co.,  Cincinnati, 
Ohio,  with  the  purpose  of  ascertaining  the  horse-power  re- 
quired for  taking  ordinary  cuts  on  motor-driven  crank  shap- 
ers. The  tests  were  made  on  the  16-inch  and  the  24-inch 
back-geared  crank  shapers  manufactured  by  the  company. 
A  5-horse-power   constant-speed  motor   was   used   for   driving 

TESTS  ON  16- INCH  CRANK  SHAPEB. 
Depth  of  cut,  ^-inch. 


Feed. 

Net 
Amperes. 

Net 
Horse- 
power. 

Feed. 

Net 
Amperes. 

Net 
Horse- 
power. 

0  0125 

0.025 

0.0375 

0.050 

0.0625 

2.5 
4.5 
6.5 

8.5 
11.5 

0.75 

1.33 

1.93 

2.5 

3.4 

0.075 
0.0875 
0.100 
0.125 

14. 
16.5 
17.5 
21,5 

4.1 
4.87 
5.16 
6.33 

the  smaller  machine,  and  a  20-horse-power  motor  for  the  24- 
inch  shaper;  220-volt  current  was  used.  A  regular  cone  pulley 
drive  was  employed,  the  counter-shaft  being  driven  by  the 
motor.  The  required  revolutions  per  minute  of  the  counter- 
shaft were  obtained  by  reduction  through  pulleys,  so  that  the 
counter-shaft  for  the  16-inch  shaper  was  running  at  300  revo- 
lutions per  minute,  and  the  24-inch  shaper  counter-shaft  at 
330  revolutions.  The  length  of  the  stroke  in  the  tests  on 
both  machines  was  16  inches,  which  is  the  rated  capacity  of 
the  smaller  shaper.  All  the  cuts  were  made  with  the  back- 
gears  thrown  in,  the  16-inch  shaper  being  run  to  obtain  an 
average  cutting  speed  of  24  feet  per  minute,  and  the  24-inch 
to  obtain  a  speed  of  22  feet  per  minute. 

The  motor  and  counter-shaft  were  first  run  idle,  and  the 
power  required  for  this  was  carefully  noted.  Then  the  ma- 
chine belt  was  thrown  in,  and  it  was  found  that  when  running 
the  machine   idle,   there   was   practically   no    increase   in   the 


power  required  for  the  16-lnch  sb^per,  except  at  the  point  of 
reversal,  when  there  was  a  rise  of  about  one-half  ampere. 
On  the  24-Inch  shaper,  one-half  ampere  or  about  one-sevfnth 
horsepower  was  required  to  run  the  ram  on  the  forward 
stroke,  and  nearly  two  amperes  at  the  moment  of  reversal. 
Readings  were  taken  at  the  highest  point  reached  by  the 
needle  of  the  meter  on  each  stroke.  In  the  accompanying 
tables,  the  results  of  the  tests  are  given  for  cuts  one-half 
inch  deep  made  in  cast  Iron.  The  net  amperes  find  net  horse- 
power given  In  the  tables  give  the  figures  actually  ri  quired 
for  taking  the  cut.  In  the  case  of  the  24-lnch  crank  shaper, 
one-half  ampere  should  be  added  to  the  net  amperes  to  ob- 
tain the  maximum  amperes  required  for  running  the  machine 
on  the  forward  stroke. 

It  is  rather  surprising  that  so  high  a  horse-power  Is  re- 
quired for  driving  the  coarse-feed  cuts,  but  considering  the 
reciprocating  motion  of  the  njachine,  a  somewhat  smaller 
motor  can  be  used  than  what  would  be  Indicated  by  the  net 
horse-power,     because     first-class     standard     motors     provide 

TESTS  ON  24-INCB  CRANE  SHAPEB. 
Depth  of  cut,  ^-mch. 


Feed. 

Net                Net 
Amperes.         Horse- 
power. 

Feed. 

Net          1          Net 
Am^l^reJ      "j.- 

0.025 

0.0,50 
0.075 
0.100 
0.125 

5.5      1       1.6       [ 
8.5      1       2.5       ! 
11.5             3.4 
15.0             4.4 
20.0             6.0 

0.150 
0.175 
0.200 
0.250 

23.5 
35.0 
26.5 
31.0 

6.6 
7.4 

7.8 
».l 

for  a  momentary  over-load  of  100  per  cent.  Besides,  it 
is  doubtful  if  many  shops  would  attempt  to  take  cuts  with 
as  coarse  feed  as  that  indicated  by  the  last  items  in  each 
table,  although  the  shapers  being  tested  are  guaranteed  to 
withstand  cuts  with  this  feed  indefinitely,  if  properly  cared 
for. 

Some  of  the  interesting  things  noted  from  the  two  tables 
given  are  that  the  horse-power  for  any  given  cut  is  about 
the  same  on  the  two  sizes  of  machines,  and  that  the  horse- 
power advances  in  nearly  direct  ratio  to  the  feed.  The  first 
fact  is  interesting  as  indicating  that  shapers  of  different 
sizes,  w-hen  properly  built,  will  work  with  about  the  same 
efficiency  within  their  respective  capacities,  and  the  latter 
fact  is  of  interest  because  it  indicates  that  there  is  little 
additional  loss  from  binding  action  and  friction,  even  on  the 
heavy  cuts,  in  shapers  properly  designed  and  rigidly  built 
for  the  work  for  which  they  are  intended.  This  is  all  the 
more  remarkable,  as  the  shaper  is  particularly  subjected  to 
severe  twisting  stresses,  due  to  the  great  amount  ot  over-hang 
inherent  in  its  construction. 


MACHINERY  SWINDLER  IN  THE  SOUTH. 
The  swindler,  "Eddie  Ward."  whcse  operations  in  the  West 
were  mentioned  in  the  August,  190S,  issue  of  M.vciiixebt.  is 
now  working  in  the  South.  He  still  represents  himself  as 
agent  for  J.  J.  McCabe,  30  Church  Street.  New  York,  and  was 
last  reported  at  West  Point,  Miss.,  and  Talladega.  Ala.  At 
West  Point  he  collected  from  Mr.  F.  A.  Bentley  of  the  West 
Point  Machine  Co.,  a  deposit  on  a  trade  he  proposed,  which 
seemed  very  profitable  to  the  concern.  The  Talladega  Foun- 
dry &  Machine  Co.  gave  Ward  a  deposit  on  the  purchase  of 
a  Hendey  lathe,  which  was  represented  as  belonging  to  Mc- 
Cabe, and  as  being  ready  for  shipment  from  some  point  in 
Mississippi.  Mr.  McCabe  Informs  us  that  he  has  no  travel- 
ing men  whatsoever  at  present  in  the  South  or  West,  as  he 
is    represented    in    these    sections    by    prominent    machinery 

dealers.  , 

»     »     * 

The  last  reports  of  the  exports  of  machine  tools  from 
Great  Britain  indicate  a  healthy  increase  in  trade.  The  ex- 
ports during  the  month  of  December  last  year  were  the  high- 
est for  any  month  during  the  year.  The  value  of  the  exports 
of  machine  tools  tor  this  month  amounted  to  about  $575.- 
000,  and  the  value  of  the  imports  during  the  same  period, 
to  about  $40,000. 
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FORMULAS  FOR  MACHINE  SCREW  BUTTON 
OR  SPLIT  DIBS. 

THOMAS  J.  NORTON*  AND  DOUGLAS  T.  HAMILTON. 

Upon  the  adoption  by  the  American  Society  of  Mechanical 
Engineers  of  new  standards  for  machine  screws,  it  occurred 
to  the  authors  to  Investigate  a  means  of  standardizing  the 
proportions  o£  button  dies,  so  as  to  admit  of  a  uniformity  of 
manufacture  and  to  eiiminate  all  trial  and  error  methods  in 
the  laying  out  of  tliese  dies.  The  method  described  has  as  Its 
basis  the  ma.\iniuni  root  diameter  and  outside  diameter  of  the 
basic  screw  to  be  threaded.  These  are  the  only  fixed  quanti- 
ties; all  proportions  of  the  die  are  derived  from  these  two 
fundamental  dimensions. 

The  dies  are  made  with  three  cutting  edges  or  teeth  set 
slightly  ahead  or  in  advance  of  the  center.  The  ratio  of  land 
to  space  has  been  taken  as  one  to  two.  This  relation  has  been 
found  to  work  most  satisfactorily  in  practice,  especially  in 
the  present  case  for  machine  screw  dies  of  small  size.  The 
advance  ahead  of  the  center,  necessarily  a  small  dimension  to 
lay  oft,"  is  taken  care  of  by  the  general  method  employed. 

Let  X>=:  outside  diameter  of  basic  screw, 

(i  =  maximum  root  diameter  of  basic  screw, 
A  =  distance  of  first  clearance  hole  of  diameter  D  from 
center  of  die  blank. 

Take  any  three  axes  G  on  the  die  blank  at  120  degrees  to 
one  another.  Lay  off  the  center  lines  of  the  clearance  holes 
to  make  angles  of  55  degrees  with  these  axes.     The  distance 

PROPORTIONS  FOR  A.  S.  M.  E.  STANDARD  SCREW  THREAD  BUTTON 
DIES,  STANDARD  SIZES. 


Mackinery.X.  V. 


Outside 

Diameter  of 

Basic  Screw 

and 

Max. 
Root  Dia- 
meter of 

A 

Outside 
Diame- 
ter of 

B                C 

Thick- 
ness of 
Die 

F 

Threads 

per  inch  D, 

inches. 

Basic 
Screw  d, 
inches. 

inches. 

Die 
Blank, 
inches. 

inches,     inches. 

Blank, 
inches. 

inches. 

0.060-80 

0.0438 

0.0432 

a 

0.1853   0.2543 

0.2187 

^ 

0.073-73 

0.0.550 

0.0529 

^ 

0.1918   0.2414 

0,2187 

^ 

0.080-64 

0 . 0657 

0.0626 

H 

0.1983   0.2284 

0.2187 

^ 

0  090-56 

0.0758 

0.0721 

H 

0.2046    0.2157 

0.3187 

^ 

0.112-48 

0.0849 

0.0814 

a 

0.3109   0.2031 

0.2187 

^ 

0.13.5-44 

0.0955 

0.0910 

H 

0.2174   0.1903 

0.3187 

X 

0.138-40 

0.1055 

0.1005 

H 

0.2237 10.1775 

0.3187 

^ 

0.151-36 

0.1149 

0.1098 

ii    . 

0.2301 

0.1649 

0.3187 

^ 

0.164-36 

0.1279 

0.1199 

1.000 

0.1898 

0.3453 

0.2,500 

A 

0.177-32 

0.1364 

0.1291 

1.000 

0.1961 

0.2328 

0.3500 

J 

0.190-30 

0.1467 

0.1386 

1.000 

0.2024;  0.2201 

0.3500 

^ 

0.216-28 

0  1696 

0.1.582 

1.000 

0.21.55    0.1940 

0.2,500 

J, 

0.213-24 

0.1879 

0.1767 

1 .  000 

0.3217   0.1690 

0.2500 

^ 

0  268-22 

0.2090 

0.1961 

1.000 

0.3347    0.1431 

0 . 2.500 

^ 

0.294-30 

0.2290 

0.21.50 

1 .  000 

0.3474   0.1177 

0.2500 

1W 

0.320-20 

0.2-.50 
0.3738 

0.2351 
0.3.538 

1.000 
1.3.50 

0.2500 
0.3135 

0.346-18 

0.4308   0.2009 

^ 

0  .872-16 

0.2908 

0.2722 

1.2.50 

0.4482,0.1660 

0.3135 

^ 

0. 398-16 

0.3168 

0.3833 

1.2.50 

0.4.570   0.1485 

0.3125 

^ 

0.434-14 

0.3312 

0.3902 

1.250 

0.4637   0.1350 

0.3125 

^ 

0.450-14 

0.3572 

0.2938 

1.350 

0.4686   0.1249 

0.3135 

A 

A  of  the  centers  of  the  clearance  holes  from  the  center  of  the 
die  blank  along  these  55-degree  lines  is  given  by  the  formula 

d 
A  =  —  cos  40.deg.  +  ^||  —  |  — |  —  sin  40  deg. 


slQ^-ir''''"'''! 


From  these  centers,  by  drawing  circles  of  diameters  equal 
to  the  outside  diameters  of  the  basic  screw,  the  correct  rela- 
tion of  land  to  space  is  immediately  obtained,  and  the  neces- 
sary advance  ahead  of  the  center  assured.  For  the  larger 
size  dies  with  a  single  clearance  hole,  the  die  blank  is  now 
ready  for  drilling  and  tapping. 

•  Address  :  Northern  Electric  &  Mfg.  C».,  Ltd.,  814  Notre  Dame  St., 
West,  Montreal,  Canada. 


In  the  case  of  the  smaller  dies,  where  two  clearance  holes 
are  necessary  some  difficulty  was  experienced  In  obtaining  a 
general  method,  inasmuch  as  the  outside  diameter  of  the 
die  blank  is  constant  for  several  sizes.  This  must  be  so  on 
account  of  the  die  holder. 

The  diameter  C  of  the  second  clearance  hole  is  given  by  the 
formula 

H        i^  I)  ) 


C  =  — 

2 


■;  .1  -I-  —  -I-  F 

4 


where  if  =  outside  diameter  of  die  blank, 

F=  width  of  metal  between  outside  of  die  blank  and 
edge  of  clearance  hole. 
The  thickness  F  of  the  outer  skin  of  the  die  may  be  taken  to 
suit  different  practice;  in  the  present  case  it  was  taken  as  3-32 
Inch. 

PROPORTIONS  FOR  A.  S.  M.  E.  SPECIAL  SCREW  THREAD  BUTTON 
DIES,  SPECIAL  SIZES. 


Outside 

Diameter  of 

Basic  Screw 

and 

Threads 

per  inch  D, 

inches 


0.073-64 
0.086-56 
0.099-18 
0.112-411 

36 
0.135-40 

36 
0.136-36 

32 
0.151-33 

30 
0.164-32 

30 
0.177-30 

24 
0.190-33 

24 
0.216  24 
0.242-20 
0.268-20 
0.294-18 
0.320-18 
0.346-16 
0.372-18 
0  398-14 
0.434-16 
0.450-16 


Max. 
Root  Dia-        ^ 
meter  of  I 

Basic     I  inches. 
Screw  d,  ' 
inches. 


0.0537 
0.0628 
0.0719 
0.(1795 
0.07.59 
0.0925 
0.0889 
0.1019 
0.0974 
0.1104 
0.1077 
0.1234 
0.1207 
0.1337 
0.1229 
0.1494 
0.13,59 
0.1619 
0.1770 
0.2030 
0.2218 
0.2478 
0.3648 
0.2998. 
0.30.52 
0.3428 
0.3688 


0.0525 
0.0620 
0.0713 
0.0803 
0.0794 
0.0903 
0.0896 
0.0997 
0.0987 
0.1089 
0.1083 
0.1190 
0.1184 
0.1285 
0.1262 
0.1.391 
0.1S64 
0.1565 
0.1745 
0.1947 
0.2134 
0.2337 
0.2519 
0.2740 
0.2903 
0.2916 
0.2943 


Outside 
Diame- 
ter of 
Die 
Blank, 
inches. 


a 


a 
a 

1.000 

1.000 

1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.2.50 
1.250 
1.2.50 
1.250 
1.250 


B  C 

inches,     inches. 


0.1917 
0.1980 
0.2043 
0.2104 
0.2100 
0.2170 
0.2167 
0.3234 
0.2229 
0.2296 
0.2761 
0.2831 
0.2828 
0.2895 
0.2863 
0.2964 
0.2951 
0.3084 
0..S206 
0.3340 
0.3466 
0 , 3600 
0.4348 
0.4491 
0.4605 
0.4649 
0.4690 


0.2417 
0.2290 
,0.3165 
0.2042 
0.2051 
0.1910 
0.1917 
0.1783 
0.1793 
0.1659 
0.2602 
0.2462 
0.2468 
0.2335 
0.2358 
0.2196 
0.2223 
0.19.57 
0.1712 
0.1445 
0.1193 
0.0925 
0.1928 
0.1642 
0.1414 
0.1336 
0.1245 


Thick- 
ness of 

Die 
Blank, 
inches. 


0.3187 

0.3187 

0.2187 

0.2187 

0.2187 

0.2187 

0.2187 

0.2187 

0.2187 

0.2187 

0.2.50 

0.2.50 

0.2.50 

0.2.50 

0.2.50 

0.250 

0.250 

0.250 

0.250 

0.2.50 

0.250 

0.2.50 

0.3125 

0.3125 

0.3125 

0.3125 

0.3125 


inches. 


The  distance  B  of  the  second  clearance  hole  from  the  center 
of  the  die  blank  is  given  by  the  formula 

B  = ]  —  +  f'. 

2(2  \ 

It  will  be  seen  from  the  accompanying  tables  of  proportions 
that  B  and  C  are  given  in  nearly  all  cases.  In  many  of  these 
it  is  impossible  to  drill  C  without  a  jig,  in  which  case  the 
second  clearance  hole  may  be  filed.  These  tables  give 
all  the  proportions  derived  from  the  foregoing  method  for 
laying  out  button  dies  for  the  A.  S.  M.  E.  standard  and  special 
machine  screws. 

Universal  Application  of  Formulas. 

The  formulas  may  be  applied  to  any  case  whatsoever,  re- 
gardless of  the  number  of  flutes  and  relation  of  land  to  space. 
For  example,  they  may  be  used  for  dies  with  say  six  lands. 

Let  n  =  number  of  lands, 
o:=land  ratio, 
p  =  space  ratio, 
then  the  formula  in  its  general  application  will  be 


d 

A  =  —  cos  X  -t- 
o 

360 


4(I)M^'"')' 


where  x  = 


P 


X 


degrees 


n  X  (a  +  ;8)  2 

For  a  case  of  four  lands  with  a  ratio  of  land  to  space  of  2  to  3 


360 


4(2 -f  3) 


X  — ^27  degrees. 
2 


March,  1909. 


MACHINERY. 


637 


The  angle  that  the  clearance  bole  makes  with  the  axis  of  the 
teeth  would  be  2:  —  5  or  22  degrees.  This  gives  the  necessary 
advance  ahead  of  the  center.  Tor  a  second  clearance  bole  the 
method  is  the  same  as  outlined  above. 

In  order  to  insure  a  good  cutting  edge  on  the  die,  the  first 
clearance  hole  is  lapped  after  hardening.     This  proves  very 

satisfactory. 

•     •     • 

HOB  GRINDING  ATTACHMENT  FOR  THE 
PLANER. 

To  avoid  the  necessity  for  the  constant  attendance  of  an 
operator  In  sharpening  hobs,  an  automatic  arrangement  for 
this  work  has  been  rigged  up  by  Mr.  H.  C.  Oilman,  shop 
superintendent  of  the  Philadelphia  Gear  Works,  Philadel- 
phia, Pa.  This  attachment  is  mounted  on  an  old  16-inch 
planer  and  employs  a  very  simple  arrangement  of  mechan- 
ism for  the  necessary  movements,  automatically  indexing 
the  hob  and  feeding  the  wheel.  Fig.  1  shows  the  attachment 
at  work,  and  Fig.  2  is  a  diagram  showing  the  arrangement 
of  the  mechanism. 

Special  index  centers  are  provided.  Indexing  spindle  A 
carries  two  dials.  One  of  these,  B,  has  ratchet  teeth  for 
indexing  the  spindle,  while  the  larger  one,  C,  is  provided 
with  notches  for  locking  the  spindle  after  the  indexing.  A 
"tip-up"  dog  D  with  a  taper  face  is  mounted  on  a  bracket  E 
fastened  to  the  rear  side  of  the  bed.  This  dog  engages  the 
rounded  end  of  a  bar  F,  which  slides  in  guides  in  the  front 
face  of  the  head-stock  casting  G.  As  the  table  starts  on  the 
forward  stroke,  the  rounded  end  of  F  runs  up  the  inclined 
face  of  the  dog  D  pushing  F  to  the  right.  The  locking  bolt 
Ji,  clamped  to  F  by  the  support  shown,  is  thus  released  from 


Fig.  1.     Simple  Planer  Attachment  for  Sharpening  Hobs. 

the  notch  in  locking  dial  C;  and  a  counter-weighted  pawl  J. 
also  pivoted  to  F,  indexes  the  spindle  by  its  action  on  dial 
B.  When  the  end  of  F  drops  over  the  face  of  the  dog  D, 
the  bolt  H  flies  into  place  in  the  locking  disk,  holding  the 
spindle  in  position  for  the  next  stroke  of  the  wheel,  while 
pawl  J  is  brought  back  into  engagement  with  the  next  tooth 
■of  ratchet  B.  This  retraction  of  bar  F  is  effected  by  spring 
E.  On  the  backward  stroke,  as  shown  at  the  right  of  Fig.  2, 
dog  D  tips  up  to  the  position  indicated  by  the  dotted  lines, 
allowing  F  to  pass  In  this  direction  without  interference. 
The  automatic  feed  arrangement  is  almost  ridiculously 
simple.  The  feed-screw  has  an  end  movement  of  about  1/64 
of  an  inch  between  its  thrust  collars.  This  end  movement 
is  taken  up  toward  tne  right  by  a  spring  suitably  placed  at 
the  left  hand  end.  In  setting  up  the  machine  for  a  grind- 
ing operation,  the  wheel  is  fed  up  against  the  face  of  the 
teeth  until  this  slack  is  all  taken  up.  When  the  machine  Is 
once  started,  it  will  continue  to  cut  until  1/64  of  an  inch 
has  been  removed.  On  the  first  few  cuts  the  end  teeth  are 
rounded,  of  course,  but  as  the  work  progresses,  the  face  is 
finished  straight  across.  This  machine  has  proved  to  be 
01  such  value  that  it  is  left  permanently  rigged  as  shown, 
:and   is  constantly   in  demand. 


CHECK  SYSTEM  FOR  TOOL-ROOMS, 

OHO.  D.  HAOCN 

In  order  to  determine  the  best  system  for  keeping  track 
of  the  tools  lent  to  the  workmen  from  the  tool  storerixiiu, 
three  methods,  as  outlined  In  the  following,  were  tried  in  a 
well-known  shop  employing  about  five  hundred  hands. 

With  the  first  method,  each  man  bad  a  number  of  cbecka 
In  his  own  keeping,  and  one  of  these  was  deposited  with  the 
store-keeper  for  each  tool  borrowed.  This  check  was  hung 
near  the  space  previously  occupied  by  the  tool  lent.  In  the 
usual  manner. 

As  the  foregoing  method  was  somewhat  unsatisfactory,  all 
checks   were   collected    from    the    workmen,   and    kept   on    a 

.  |I7».  Tor  vK«  or 

lE,_i^  I -TIP-UP"  000 


FACE  VIEW  or 
"TIP-UP"  DOO 

J/jc*A/n«Ty,.V.  r. 


Plg.  2.    Diagrammatical  Sketch  of  the  Mechanism  shown  in  Fig.  1. 

beard  in  charge  of  the  store-keeper,  from  which  they  were 
lenicved  and  hung,  as  in  the  first  case,  when  tools  were  bor- 
rowed. 

The  second  method  also  proved  unsatisfactory  and  was 
abandoned.  Loose  printed  slips  of  paper  were  then  distrib- 
uted in  suitable  boxes  about  the  works,  and  each  man  was 
obliged  to  write  on  a  slip  his  pay  roll  check  number,  what 
tool  he  required,  the  date,  and  his  signature.  This  slip  was 
then  handed  to  the  store-keeper  in  receipt  for  the  tool  bor- 
rowed, and  the  slips  filed  away  in  card  cases,  in  numerical 
order,  back  of  guide  cards  arranged  to  suit  the  various  classes 
of  tools,  such  as  taps,  reamers,  cutters,  etc.  When  the  tool 
was  returned,  the  slip  was  handed  back  to  the  man  to  be 
destroyed. 

The  first  two  methods  are  the  ones  commonly  used  where 
there  Is  a  tool  store-room,  some  firms  preferring  one,  and 
some  the  other.  The  first  method  was  abandoned  by  the 
shop  in  question  after  a  twelve  months'  trial,  because  the  men 
( ould  not,  or  would  not,  take  care  of  their  checks,  and  if  one 
cf  these  were  lost,  there  was  nothing  to  prevent  its  being 
used  by  another  man,  if  he  found  it,  for  it  was  impossible  for 
the  store-boys  to  know  whether  every  man  handed  in  the 
.proper  check  or  not.  Again,  checks  would  occasionally  get 
misplaced,  causing  considerable  trouble.  Various  means  were 
taken  to  prevent  these  troubles,  but  without  success,  and 
finally  the  second  method  was  adopted.  This  was  also  given  a 
twelve  months'  trial,  and,  if  anything,  proved  rather  worse 
than  the  first,  as  the  store-boys  misplaced  the  checks,  omitted 
to  replace  them  on  the  board  when  tools  were  returned,  or, 
if  there  was  more  than  one  check  on  the  hook,  sometimes 
took  off  the  wrong  check.  I  do  not  think,  however,  that  these 
boys  were  any  worse  than  the  average.  No  doubt  some  of 
the  men  contributed  to  the  trouble  by  losing  or  mislaying  a 
tool,  and  then  claiming  that  it  had  been  returned  and  that 
the  boy  had  forgotten  to  replace  the  check  on  the  board.  The 
third  method  has  now  been  in  use  about  three  months,  and, 
so  far.  It  has  proved  more  successful  than  either  of  the  other 
two.  Of  course,  it  takes  longer  to  write  out  the  slips,  and 
there  is  a  slight  expense  for  paper,  printing,  etc.,  but  this 
expenditure  is  more  than  offset  by  the  satisfactory  way  in 
which  the  system  works. 

Perhaps  some  who  read  this  may  be  inclined  to  say  that 
the  first  system  is  the  best,  and  greater  firmness  should  have 
been  exercised  in  order  to  keep  it  going.  Possibly  if  I  had 
not  tried  all  three  methods  I  should  be  inclined  to  say  the 
same,  but  all  will  agree  that  with  the  same  men,  and  under 
similar  conditions,  the  system  which  causes  the  least  trouble 
is  the  system  to  adopt,  and  this  was  done.  Have  any  of  your 
other  readers  had  a  similar  experience? 
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VALVE  GRINDING  MACHINE. 

J.  F.  MIKRIEI.KES* 

A  machine  for  grinding  gas  engine  valves,  designed  to  grind 
the  particular  style  of  valve  shown  in  Fig.  1,  is  illustrated  in 
Fig.  2.  Previous  to  designing  this  machine,  the  best  practice 
In  valve  grinding,  in  general,  as  applied  to  this  style  of  valve. 
In  particular,  was  thoroughly  investigated;  and  from  a  series 
of  experiments  the  following  facts  were  established:  The 
grinding  speed  should  not  be  less  than  50  feet  per  minute, 
nor  more  than  75  feet  per  minute;  the  valve  must  be  ro- 
tated alternately  in  both  directions,  and  one  and  a  frac- 
tional part  of  a  revolution  each  way  is  sufficient  and  even 
better    than    two    or   more    revolutions;    the    valve    must   be 

raised  clear  of  the  seat 


^. 


II 


u 


Fig.  1. 


J/n  chirtery,X.T, 

Type  of  Valves  for  which  the  Machine 
shown  in  Pig.  2  was  designed. 


and  allowed  to  rotate 
freely;  carborundum  is 
the  best  abrasive  for 
cutting,  and  emery 
flour  the  best  for  fin- 
ishing. 

The  necessity  for  re- 
versing the  motion  and 
lifting  the  valve  is 
mucli  more  pronounced 
when  carborundum  is 
used  than  when  emery. 
The  particles  of  the 
former  seem  to  have  a 
greater  tendency  to  im- 


bed themselves  in  the  metal,  and  if  this  tendency  is  encour- 
aged by  rotating  continuously  in  one  direction,  the  particles 
become  permanently  imbedded,  and  grooves  in  the  seat  are 
the  result.  If  the  valves  arenot  raised  occasionally  to  allow 
the  abrasive  to  distribute  itself,  the  grinding  will  be  un- 
uniform.  The  machine  here  illustrated  covers  these  points. 
When  valves  are  to  be  ground 
with  it,  the  seats,  the  style  of 
■which  is  shown  in  Fig.  1,  are 
placed  on  the  table  of  the  ma- 
chine. They  are  not  secured, 
however,  but  allowed  to  center 
themselves  at  all  times.  The 
forlvS  or  drivers  A  grip  the  valves 
by  means  of  suitable  holes  in  the 
latter,  and  the  valve  stems  extend 
through  the  table  and  directly 
above  the  lifter  levers  C.  The 
variation  in  the  length  of  the 
stems  of  the  different  size  valves 
is  regulated  by  means  of  parallel 
strips  of  thiclvness  sufficient  to 
make  all  stems  extend  through 
the  table  the  same  distance. 
Power  is  transmitted  to  the  ma- 
chine by  means  of  a  2-inch  belt 
on  an  S-inch  pulley  which  runs 
about  150  revolutions  per  minute. 
The  power  is  then  transmitted 
through  a  train  of  gears,  which 
connects     with     the     segment     J/ 

plainly  shown  in  the  end  elevation,  thus  giving  a  revers- 
ing motion  to  the  shaft  D.  From  this  shaft  through  bevel 
pinions  and  gears,  the  spindles  E  are  driven.  The  latter 
are  held  in  quills  F  which,  in  turn,  are  held  in  heads  G  which 
are  adjustable  horizontally  along  the  cross-rail  fl".  The  ver- 
tical adjustment  of  the  spindles  is  automatic.  Each  spindle  is 
splined  in  its  quill,  and  the  adjustment  for  different  heights 
of  work  is  made  by  spiral  springs  located  above  the  spindles. 
The  grinding  pressure  exerted  is  likewise  regulated  automat- 
ically. The  larger  seats,  with  larger  valves  and  longer  stems, 
must  be  raised  from  the  table  on  strips  so  that  the  stems 
extend  through  just  enough  to  clear  the  lifting  levers  C;  con- 
sequently the  spiral  springs  in  the  quills  are  compressed  and 
press  harder  on  the  valves.  Under  the  lifting  levers  C  runs 
the  shaft  I  upon  which  are  located  the  cams  J  employed  to 
•Address:  3765  Rosedale  Ave.,   Cincinnati,   Ohio. 


actuate  the  lifting  levers,  which,  in  turn,  lift  the  valves  from 
their  seats.  The  cams  are  placed  quartering  around  the  shaft 
80  that  but  one  valve  raises  at  a  time.  The  shape  of  the  cams 
causes  the  valves  to  raise  quickly,  which,  after  revolving  free 
momentarily,  drop  hard  to  their  seats.  The  cam  shaft  is 
driven  by  means  of  sprockets  and  chains  from  the  hub  of  the 
driving  pulley.  As  will  be  seen  by  referring  to  the  illustra- 
tion, the  lifting  levers  C  may  be  operated  by  hand  when 
desired.  In  order  that  work  on  any  of  the  spindles  may  be 
stopped  without  interfering  with  the  others,  the  little  chains 
K  are  attached  to  the  quills,  and  suitable  button-head  screws 
L  inserted  in  the  spindles,  which,  when  raised,  may  be  caught 
and  held  up  by  the  chains. 

«    *    * 

The  Maxim  silencer  or  muffler  for  guns  which  has  been 
referred  to  in  recent  numbers  of  Machinery  was  given  a 
public  test  in  New  York,  February  S.  The  silencer  was  ap- 
plied to  a  variety  of  guns,  from  the  0.22  caliber  to  the  high 
power  Springfield  0.30  army  rifle,  and  in  all  cases  the  effi- 
ciency of  the  device  was  conclusively  demonstrated.  The 
sound  of  the  report  was  almost  entirely  eliminated,  except 
in  the  case  of  the  automatic  rifles  of  the  "blow-back"  type. 
With  these  guns,  the  escape  of  gases  at  the  breech  made  a 
perceptible  report.  With  the  other  types  of  rifles  the  sound 
was  confined  to  the  whistle  made  by  the  bullet  in  its  passage 
through  the  air,  and  its  impact  on  the  target.  Tlie  silencer 
consists  of  a  thin  steel  tube  about  1',:;  inch  in  diameter, 
and  9  inches  long,  which  is  screwed  onto  the  muzzle  of 
the  piece.  The  weight  for  the  heaviest  guns  is  about  11 
ounces,  and  for  the  lighter  ones  about  8  ounces.  The 
interior  of  the  tube  contains  ten  or  twelve  disks,  perforated 
above  center  with  a  hole  slightly  larger  tCan  the  caliber  of 
the  gun.  The  disks  are  rolled  over  into  a  shape  somewhat 
like  the  vanes  of  a  turbine  water-wheel  and  cool  and  dissi- 
pate the  gases  at  a  low  pressure  because  of  the  effect  of  the 
rotary  and  centrifugal  action.     The  action  is  somewhat  simi- 


Fig.  2.    Valve  Grinding  Machine  TJVhich  automaticaUy  Reverses  the  Movement  of  the  Valves, 
and  occasionaUy  lifts  them  from  their  Seats. 

lar  to  that  of  water  escaping  from  a  wash  basin.  When  the 
plug  is  pulled  and  the  water  allowed  to  flow,  it  acquires  a 
circular  action  which  may  become  so  rapid  that  the  water 
goes  slowly  through  the  hole  and  a  clear  space  exists  In  the 
center  through  which  air  is  drawn.  The  flow  of  the  water 
is  impeded  by  its  rotary  motion  and  the  more  rapidly  it 
rotates  the  slower  it  escapes.  Thus  it  is  in  the  silencer; 
the  gases  are  expanded  and  permitted  to  escape  to  the  at- 
mosphere only  when  the  low  pressure  is  attained.  Perhaps 
the  most  useful  purpose  that  the  device  will  be  applied  to 
will  not  be  as  a  silencer  of  guns  but  rather  as  a  muffler  for 
that  useful  worker,  the  gas  engine. 


You  can  tell  a  salesman  by  the  way  he  sells  his  own  ser- 
vices.-— Common  Sense. 
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STOVE  BOLT  TAPS. 

8. 

In  the  various  articles  that  have  appeared  In  Machinery 
from  tinif  to  time  regarding  taps,  nothing  has  been  said  about 
stove  bolt  taps,  and  as  tliese  tiips,  and  liliowise  the  bolts  and 
screws,  are  provided  with  a  form  of  thread  whirli  is  an  inter- 
esting example  of  a  mongrel  United  States  standard  form  of 
thread,  perhaps  some  of  the  readers  of  Mai  iiinkky  would  be 
Interested  in  a  description  of  them. 

The  thread  has  an  angle  of  60  degrees,  with  flat  top  and 
bottom  which  are  equal  in  width.  The  width  of  the  flats  is 
wider  than  for  the  U.  S.  standard  thread,  being  In  some  cases 
nearly  one-quarter  the  pitch.  The  widths  of  flats  being  so 
wide  as  rompared  with  the  pitch,  malies  the  thread  shallow 
In  comparison  with  other  screw  thread  systtms. 

Below  are  given  the  widths  of  tools  for  the  various  sizes, 
and  though  the  tools  given  are  a  little  narrow  in  some  cases, 
for  reasons  explained   later,  it  w-iil   be  shown   that   they  are 

STOVE  BOLT  BAND  TAPS. 
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near  enough  for  all  practical  purposes.  However,  if  one 
wishes  and  has  the  proper  instruments  for  measuring  the 
widths  of  flats,  the  tools  can  be  ground  to  the  widths  given. 
Where  there  has  been  any  choice  in  the  selection  of  the  near- 
est U.  S.  standard  threading  tool,  the  one  that  is  narrower 
than  the  width  of  the  flat  has  been  chosen,  so  that  the  flat  on 
top  of  the  tap  would  be  wider  than  in  the  bottom,  that  it 
might  be  certain  to  take  out  enough  material  from  the  nut  or 
tapped  hole,  to  insure  the  bolt  or  screw  turning  easily.  Should 
one,  however,  be  making  a  hob  tap  to  make  a  die  for  making 
stove  bolts,  it  would  be  well  to  follow  the  dimensions  given. 
Stove  bolt  taps  are  made  0.004  to  0.005  inch  larger  than 
the  screw,  so  that  the  nuts  may  be  a  loose  fit,  a  fit  that  would 
not  be  tolerated  on  any  of  the  standard  screw-thread  systems 
for  bolts  and  nuts.  For  this  reason,  the  few  ten-thousandths 
inch  the  threading  tools  are  narrower  than  the  table  calls  for 
would  make  but  little  difference  in  the  fit  of  the  nut. 

NtJMBBR  OP  THREADS,  WIDTH  OF  FLAT.  AND  THREADING  TOOLS 
FOB  STOVE  BOLT  TAPS. 

Nearest  U.  S.  Standard  Threading  Tool 
to  Cut  Thread. 
16  threads  U.  S.  which  is  0.007S  inch 

wide. 
14  threads  which  is  0.00S9  inch  wide 

11  threads  which  is  0.0114  inch  wide 

12  threads  which  is  0.0104  inch  wide 
10  threads  which  is  0.0125  inch  wide 

As  mentioned,  the  taps  are  made  oversize,  and  the  nominal 
sizes  are  smaller  than  the  actual  sizes  except  in  one  case,  the 
three-eighths,  where  the  actual  size  is  nearly  one-thirty-second 
inch  smaller  than  the  nominal  size. 

It  is  obvious  that  special  screws  or  bolts  might  become  over- 
size before  the  days  of  micrometer  calipers  and  screw-thread 
micrometer  calipers,  for  unless  the  working  gages  are  looked 
after  carefully,  and  there  is  a  master  gage  to  which  to  refer 
these  working  gages  occasionally,  they  will  become  worn,  and 
80  allow  the  screws  to  become  larger  than  they  were  originally 
intended  to  be.  This  is  probably  what  happened  to  stove 
Dolts  years  ago. 

Another  example  of  this  same  idea  is  the  so-called  41/64-inch 
shanks  for  twist  drills,  used  principally  by  blacksmiths  at  the 
present  time.  These  shanks  instead  of  being  0.6406  inch,  the 
decimal  size  of  41/64  inch,  are  0.647  inch,  which  Is  about 
0.006  inch  oversize. 


Nom- 
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Size  ot 

Width 

Tap. 

Pitch. 

of  Flat. 
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18 
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16 
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It  is  customary  to  make  stove  bull  band  taps  with  shanks 
the  same  diameter  as  the  actual  size  of  the  tap,  and  the 
accompanying  table  has  been  figured  to  that  end. 

«     •     • 

NEW  HIGH-SPEED  STEEL. 
In  an  address  delivered  before  the  Royal  Institution,  Prof. 
Arnold  of  Sheffield  University  said  that  within  a  year  there 
would  be  on  the  market  a  British  steel  with  quadruple  the 
cutting  power  of  any  now  known.  What.  Prof.  Arnold  re- 
ferred to  was  a  product  of  the  Continental  Steel  Works  f  Jonas 
&  Colver,  Ltd.)  at  Sheffield,  just  discovered  and  named  "Novo 
Superior."  Mr.  B.  W.  Winder,  the  manager  of  the  works, 
In  an  Interview  said  the  discovery  was  the  outcome  of  liti- 
gation instituted  by  the  Bethlehem  Steel  Company,  which 
claims  the  patent  rights  on  air-hardened  high-speed  steel. 
Experiments  with  a  view  to  rendering  themselves  independ- 
ent of  the  American  claims,  conducted  by  the  Continental 
works,  resulted  in  the  discovery.  A  tool  made  of  the  old 
high-speed  steel  working  on  hard  material  at  Sheffield  had 
to  be  ground  five  times  a  day.  A  similar  tool  of  the  new 
,  process  steel  worked  with  one  grinding  for  a  day  and  a  half, 
and  was  still  sharp.  The  American  agents  for  Jonas  &  Colver, 
Ltd..  are  Hermann  Boker  &  Co.,  New  York. 

A  later  report  states  that  the  new  steel  can  be  readily 
annealed  and  that  no  other  high-speed  steel  has  any  advan- 
tage over  it  in  the  matters  of  annealing,  forging  or  non- 
susceptibility  to  overheating.  The  makers  recently  tried 
a  severe  experiment.  A  tool  made  of  the  new  steel  was 
hardened  seventeen  times  in  cold  water  without  showing 
a  sign  of  a  crack.  It  can  be  hardened  also  in  oil,  paraf- 
fin, or  air  blast.  Prof.  Arnold  stated  that  it  is  an  absolutely 
new-  departure  in  metallurgy  to  have  obtained  a  water-hard- 
ened steel  which  will  work  for  a  long  time  with  a  keen  edge 
at  a  low  red  heat  when  cutting  hard  steel.  He  added  that 
in  all  probability  every  high-speed  steel  manufacturer  in 
the  country  soon  would  be  making  the  same  steel,  as  the 
secret  could  not  be  long  retained.  From  this  statement  it 
might  be  inferred  that  the  process  of  manufacture  is  essen- 
tially simple. 

*     *     * 

TAYLOR- WHITE  HIGH-SPEED  PATENTS 
INVALID. 
The  United  States  Circuit  Court  of  the  District  of  New 
Jersey  recently  handed  down  a  decision  in  the  suit  brought 
by  the  Bethlehem  Steel  Co.  two  years  ago  against  the  Niles- 
Bement-Pond  Co.  for  infringement  under  the  Taylor-White 
high-speed  steel  patents,  deciding  that  the  nineteen  claims 
of  the  plaintiff  were  invalid.  The  testimony  covered  about 
5.000  typewritten  sheets  and  reviewed  much  of  the  history 
of  steel  making  from  the  time  cast  steel  was  first  made 
down  to  the  discovery  of  the  Taylor-White  process.  It  evi- 
dently was  shown  to  the  satisfaction  of  the  court  that  the 
process  was  not  essentially  a  new  one  and  that  the  testi- 
mony of  important  witnesses  was  biased.  The  case  was  re- 
opened last  Novenibtr  and  then  it  was  shown  from  certain 
copy  books  or  other  records  of  the  Bethlehem  Steel  Co.  that 
the  principal  inventor  had  received  a  valuable  concession 
in  consideration  of  testimony  favorable  to  the  Bethlehem 
Steel  Co.,  to  which  the  patent  had  been  assigned.  The  court 
severely  scored  the  witnesses  and  declared  that  all  the 
claims   made   by   the   Bethlehem    Steel   Co.   were   Invalid. 

>>     *     * 

In  its  famous  decision  on  eighty-cent  gas  legislation,  the 
Supreme  Court  of  the  United  States  made  an  important  rul- 
ing in  regard  to  the  value  of  good  will.  It  is  to  the  effect 
that  good  will  is  not  a  concrete  thing  that  can  be  capital- 
ized in  a  city  where  a  public  utility  corporation  has  monop- 
oly of  its  particular  business.  The  decision  virtually  limits 
the  value  of  the  franchise  to  the  allowable  capitalization  at 
the  time  the  franchise  was  granted.  The  growth  of  a  city 
and  the  increased  earning  power  of  the  monopoly  cannot  be 
employed  as  excuses  to  increase  the  capitalization.  A  city's 
inhabitants  are  entitled  to  the  same  service  for  less  cost 
when  it  can  be  shown  that  the  increase  cf  population  enables 
the  public  utility  corporations  to  produce  much  cheaper  than 
before. 


LETTERS  UPON  PRACTICAL   SUBJECTS. 

Articles  contributed  to  Machinery  with  the  expectation  of  payment  must  be  submitted  exclusively. 


LATHE  DRIVER  FOR  ROUND  STOCK. 

The  accompanying  engraving  shows  an  excellent  style  of 
dog  or  driver  which  has  been  found  by  use  to  remedy  the 
difficulties  that  often  occur  when  driving  large,  round  work 
in  the  lathe,  which  requires  heavy  cuts  and  high  speed.  The 
reader  can  readily  see  without  a  lengthy  explanation,  that  it 
would  be  impossible  for  this  dog  to  release  its  grip,  for  the 
larger  the  cut  the  more  the  teeth  will  bite.     It  is  made  of  a 


c-  .1-'. 

Dog  adapted  to  Driving  Large  Cylindrical  AVork  in  the  Lathe. 

low  grade  of  tool  steel,  and  the  teeth  are  given  a  chisel 
temper,  so  that  they  will  not  bend  or  break  when  the  strain 
comes.  To  generate  the  curve  of  the  toothed  surface  A,  se- 
cure a  cylindrical  piece  having  a  diameter  equal  to  that  of 
the  generating  circle  B,  and  locate  it  concentric  with  the 
generating  circle.  Obtain  a  piece  of  small  wire,  and  bend 
and  sharpen  one  end  for  a  scribeV,  as  shown  at  C.  Wind  the 
wire  around  the  cylindrical  piece,  and,  beginning  at  D, 
scribe  the  curve  to  a  point  E.  as  the  wire  is  unwound.  Those 
who  have  experienced  difficulties  in  this  line  will  be  well 
repaid  by  giving  this  driver  a  trial.  R.  F.  S. 


GAGES  FOR  ACCURATELY  SIZING  BEVEL 
GEAR  BLANKS. 

In  the  manufacture  of  our  sensitive  high  speed  universal 
milling  attachment,  we  use  quite  a  number  of  small  bevel 
gears,  and  as  the  gears  sometimes  run  at   a  high   speed,   it 
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CE.NTER  ANGLE  =  45 
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Pig.  1.    Miter  Gears  for  which  Gages  in  Figs.  2  and  3  were  made. 

is  necessary  that  they  should  be  accurately  planed.  To  facili- 
tate the  sizing  of  the  blanks,  the  writer  designed  the  gages 
illustrated  in  Figs.  2  and  3,  which  were  made  to  gage  the 
blanks  for  the  miter  gears  shown  in  Fig.  1.    As  these  are 


miter  gears,  the  face  angles  are,  of  course,  the  same,  but  it 
will  be  noticed  that  one  has  a  longer  hub  than  the  other, 
which  necessitates  making  two  gages.  The  parts  of  the 
attachment  in  which  these  gears  run  are  very  accurately 
machined  with  reference  to  the  distance  from  the  hub  of  one 
gear  to  the  center  of  the  othei',  so  that  if  the  blanks  are  cor- 
rectly sized  and  cut,  they  will  go  in  place  and  run  properly 
without  fitting. 

The  following  method  was  used  to  obtain  the  gage  dimen- 
sions. We  will  take  the  gage  shown  in  Fig.  2,  which  is  used 
for  sizing  the  gear  with  the  long  hub. 

The  distance  from  the  hub  of  this  gear  to  the  center  of  the 
other  shaft  is  11,0  inch,  and  the  face  angle  is  49  degrees 
3  minutes.  The  triangular  opening  in  the  gage  should  corre- 
spond exactly  to  these  dimensions.  To  obtain  this  result  the 
size  of  a  circular  plug  gage  which  would  just  pass  through 
the   triangular   opening,   was   determined   as   follows. 

It  is  evident  from  Fig.  2  that  as  the  triangle  AOB  is  an 
isosceles  triangle,  if  a  circle  be  inscribed  in  it,  the  center 
of  the  circle  must  be  somewhere  on  the  line  C  D  which  bisects 
the  angle  AGB  and  the  line  AB.  It  must  also  be  some- 
where on  the  line  A  E  which  bisects  the  angle  GAB;  there- 
fore it  must  be  at  the  point  where  these  two  lines  intersect. 
Oil' ^1.5  inch;  angle  AGF  =  49  degrees  3  minutes;  there- 
fore AF  =  1.5Xtan  49  degrees  3  minutes  =  1.5  X  1.1524  = 
1.72S6.  One-half  of  the  angle  GAF^ 20  degrees  28V.  min- 
utes; OF  =  AFX  tan  20  degrees  28%  minutes  =  1.7286  X 
0,37339  =  0.6454  inch,  which  is  the  radius  of  the  inscribed  cir- 
cle;   2  X  0.6454  =  1.2908  inch,  diameter  of  inscribed  circle  or 
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Fig.  2.     Gage  for  Miter  Gear  wiQi  Long  Hub  in  Fig.  1. 

plug  gage.  The  same  process  was,  of  course,  used  to  obtain 
the  size  of  the  gage  shown  in  Fig.  3.  The  gages  were 
made  from  i|i-inch  cold  rolled  sheet  steel;  larger  ones  may 
be  made  from  thicker  material.  The  outside  of  the  gages 
was  worked  out  with  a  hacksaw  and  smoothed  up  with  a  file. 
The  inside  was  drilled  out,  leaving  about  1/16  inch  on  each 
side  to  be  finished  with  a  universal  milling  attachment.  The 
gages  were  strapped  to  the  face-plate  of  a  Brown  &  Sharpe 
GO  to  1  index  head  while  being  milled  out,  the  head  being  set 
at  90  degrees;  the  gage  rested  on  three  parallels  to  allow  the 
end  mill  to  get  into  the  work  without  danger  of  milling  into 
the  head,  and  also  to  assist  in  using  the  plug  gage.  The  job 
was  set  so  as  to  bring  the  side  A  G  in  line  with  the  table 
travel,  and  that  side  was  finished  down  to  the  line  with  a 
small  end  mill;  we  now  turn  the  head  98  degrees  6  minutes, 
which  with  a  60  head  and  60  hole  plate,  is  16  turns  and  21 
holes  for  the  index  pin  (one  turn  equals  6  degrees,  and  with 
the  60  hole  plate  1  degree  or  60  minutes  equals  10  holes,  and 
therefore  1  hole  equals  one-tenth  of  60  minutes  or  6  minutes. 
This  brings  the  side  G  B  in  line  to  be  milled.  After  it 
has  been  finished  down  to  the  line  we  turn  the  index  pin  6 
turns  and  4914  holes  farther,  which  brings  the  side  AB  in 
line  to  be  milled,  and  this  side  is  worked  out  until  it  Is 
a  good  fit  on  the  plug  gage. 
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The  \!i  hole  in  the  last  indexing  was  guessed  at,  and  this 
proved  to  be  accurate  enough,  for  when  a  blank  had  a  good 
smooth  finish  on  the  face  and  was  sized  so  that  it  would  just 
pass  through  the  gage  without  binding  we  could  not  see  light 
through   anywhere   between   the   blank  and   the   gage. 

The  indexing,  of  course,  was  just  the  same  for  the  gage 
shown  in  Fig.  3,  as  the  only  difference  in  the  two  gages  la 
the  size  of  the  opening. 


2Iachiuery,y,y. 
1.5M5 H 

Fig.  3.    Gage  for  Miter  Gear  with  Short  Hub. 

We  have  made  up  quite  a  number  of  these  gages  and  they 
have  given  excellent  satisfaction,  and  it  would  seem  that  this 
same  scheme  might  be  used  to  advantage  in  a  good  many  in- 
stances and  in  various  ways. 

Syracuse,  X.  Y.  George.  D.  Porter. 

The  Porter-Cable  Machine  Co. 


TRUING  ROUGH  WORK. 

There  is  a  fundamental  error  in  the  conventional  method  of 
truing  rough  work,  such  as  forgings  or  castings,  especially 
large  ones,  in  the  lathe.  There  are  two  requisites,  either  of 
which  may  determine  whether  the  piece  is  true  enough.  First, 
it  is  desirable  that  the  point  of  the  tool  should  get  beneath 
the  scale  on  the  first  cut,  and  if  the  piece  runs  out  too  much, 
the  point  of  the  tool  will  not  reach  the  low  spots.    This  dulls 


Machiiit-ry.y.Y, 


.CONVENTIONAL  METHOD 
.IMPROVED  METHOD 


Dia^ams  showing  why  Work  should  be  trued  by  the  Low  rather 
than  by  the  High  Spots. 

the  tool  and  it  will  pfobably  be  necessary  to  run  the  lathe  at 
a  slower  speed.  In  the  second  place,  the  casting  or  forging 
may  be  barely  large  enough  to  finish  to  the  desired  size,  and 
therefore  requires  to  be  trued  accurately.  The  usual  method 
is  to  hold  a  piece  of  chalk  close  enough  to  the  work,  as  it  re- 
volves, to  touch  the  high  places.  The  work  is  then  adjusted 
or  re-centered,  and  tried  repeatedly  until  the  chalk  will  touch 
opposite  points,  and,  perhaps,  additional  points  between  these. 
The  result  is  that  the  highest  points  are  running  true,  and 
when  they  are  turned  off  it  is  the  low  spots  that  run  out  and 
cause  the  trouble. 

What  is  needed  is  a  method  that  will  true  the  work  by  the 
low  spots,  instead  of  by  the  high  ones.  To  do  this,  place  a 
tool  in  tool-post,  parallel  to  the  ways  and  say  an  inch  from  the 
work.  Then  turn  the  work  a  little  at  a  time  and  measure 
from  it  to  the  tool  until  the  spot  farthest  from  the  tool  is 
found.  This  is,  of  course,  the  low  spot,  and  we  shall  assume, 
for  example,  that  it  is  7/16  of  an  inch  farther  from  the  tool 
than  the  opposite  side.  Hold  a  scale  against  this  low  place 
and  adjust  the  work  until  it  has  moved  one-half  of  the  dis- 
tance It  is  out  which,  in  this  case  would  be  7/32  of  an  Inch. 


Repeat  this  operation  until  the  low  spots  all  measure  prac- 
tically the  same.  The  piece  Is  then  trued  so  that  it  will  clean 
up  to  the  best  advantage.  If  the  work  la  long.  It  is  better  to 
teat  both  ends  and  the  middle.  When  the  lowest  spot  or  4e- 
presBlon  is  found,  it  is  well  to  mark  the  plate  and  then  when 
the  piece  Is  ready  to  be  turned,  set  the  tool  by  this  low  spot 
and  note  the  position  of  the  feed  handle.  Then  when  setting 
the  tool  for  the  first  cut,  it  may  be  adjusted  so  that  it  just 
cleans  the  entire  surface  of  the  work.  On  a  long  forging  that 
is  sprung,  such  as  a  crank  shaft,  this  method  will  show  whether 
It  can  be  turned  to  size  without  straightening. 
Wonalancet,   N.  H.  Ciiables  E.  Blk.ns. 


ATTACHMENT  FOR  MILLING  HALF  CIRCLES 
IN  DROP-FORGE  DIES. 
In  the  engraving.  Fig.  1,  is  shown  an  attachment  for  the 
milling  machine,  which  is  used  for  milling  out  circular  re- 
cesses in  dies  used  in  drop  forging.     It  consists  of  a  frame  .4. 
(see    Fig.    2),    which    supports    an    arbor    B    upon    which    is 
mounted   a  spur  gear  C,  which   is  in   mesh   with  and   drives 
the  milling  cutter  D.     This  cutter  is  supported  between  two 
adjustable   spindles 
E  the  ends  of  which 
fit  into  recesses  in 
its  sides  as  shown 
in  the  detail  Fig.  3. 
When  it  is  desired 
to   remove  the  cut- 
ter,    the     spindles 
may  be  withdrawn 
by    the   screws 
shown.     The     spur 
gear  shown  on  the 
arbor  in  Fig.  1,  will 
drive     cutters     for 
milling    any    circle 
from  1%  to  4  inches 
in     diameter.     The 
gear   and    cutter 
seen  on  the  die  are 
for    milling   circles 
smaller     than     1V4 
inch    in    diameter. 
Different    size    cut- 
ters may  be  placed 
in    mesh    with    the 
driving  gear  by  loosening  the  bolts  which  hold  the  slides  F  in 
place  and  adjusting  the  latter  to  the  vertical  position  required. 
This  driving  gear  is  driven  by  a  key  and  is  made  of  machinery 
steel    and    case-hardened.    The    cutter    is    shaped    somewhat 
like  a  spur  gear,  except  that  the  cutting  faces  of  the  teeth 


Fig, 


Attachment  il.,   :i l.^   Irop-i'orge  Dies 

and  Example  of  Uie  Work.  ^ 


T,_v.r. 


Pig.  2.    Elevations  of  the  Die  Milling  Attachment. 

are  flat  and  part  of  the  addenda  or  tops  of  the  teeth  are 
removed  to  make  them  stronger.  The  outside  diameter  may 
be  altered,  within  reasonable  limits,  to  suit  the  required 
diameter  of  the  recess.  The  cutters  should  have  10  diamet- 
ral  pitch   if   larger   than   0.9    inch    pitch   diameter,   and    14 
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diametral  pitch  if  smaller.  The  centers  of  the  circular  ends 
of  tho  spindles  E  are  1/32  Inch  below  the  bottom  face  c  of 
the  frame  so  that  the  center  of  a  circular  recess  may  be 
milled  flush  with  or  slightly  below  the  surface  of  the  die. 
The  die  shown   in  Fig.  1,  which  is  used  for  forging  brackets 


REMOVING  A  FLANGE  COUPLING  PROM 
A  SHAFT. 
No  doubt  many  of  the  readers  of  Maciiinkky  have  had  ex- 
perience in  removing  flange  couplings  from  shafts,  and  have 
found  that  it  is  not  always  an  easy  job.     This  Is  especially 
true   if  the  shaft  Is  of  considerable   size  and   has   run   in  a» 
damp   pit   for    several   years   and    consequently   has   become 
corroded.      Such    was    the    condition    of   a    coupling    on    an 
8-inch  shaft  in  a  tube  mill  in  which  the  writer  was  employed. 
This  coupling  had   to  be  removed,   and,  of  course,   it  was  a 
Sunday   job.     The   honor    (?)    fell   to   another  machinist  and 
myself,   with    the   assistance   of   a  couple   of   husky   laborers. 
The  shaft  was  first  jacked  up  in  a  convenient  working  post- 
tion,  and  the  coupling  and  shaft  well  soaked  with  kerosene. 


J/(if/ii»try..V.r. 


Fig.  3.    Enlarged  View  showing  Cutter  end  Ends  of  Spindles 
upon  which  it  revolves. 

for  bicycle  frames,  is  an  example. of  the  work  done  with  this 
attachment.  We  have  been  milling  dies  in  this  w-ay  for  some 
time  and  the  method  certainly  "knocks  the  spots"  out  of 
chipping  and  filing.  Fred  Tebby. 

West  Toronto,  Canada. 
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BINDER  FOR  PRESERVING  ARTICLES   OF 
SPECIAL  INTEREST. 

The  illustrations,  Figs.  1  and  2,  show  a  binder  or  holder 
which  will  be  found  convenient  for  preserving  the  various 
articles  on  special  tools,  processes,  etc.,  published  in  Machin- 
ery, which  I  think  will  be  appreciated  by  many  mechanics 
wishing  to  keep  these  articles  ready  for  reference.  Fig.  1 
shows  a  view  of  the  closed  holder,  which  is  simply  an  old 
ledger  book  with  all  the  leaves  cut  out  to  within  about  one 


jIachtneri/,S.  F. 


Removing  a  Flange  Coupling  by  the  Application  of  Blows  In 
conjunction  with  Pressure. 

Sledging  was  then  tried,  but  to  no  avail,  so  a  fire  was  kindled 
under  the  coupling  with  the  idea  of  expanding  it  and,  of 
course,  removing  it  with  ease.  To  facilitate  the  heating 
process,  a  gas  pipe  was  run  from  one  of  the  nearby  heating 
furnaces.     After   the  coupling  was   thoroughly   heated,   sledg- 


Pig.  1.    View  of  the  Closed  Binder. 


Fig.  2.    View  of  the  Opened  Binder,  showing  the  Method  of  Attaching  the  Leaves. 


inch  of  the  binding.  Pages  from  Machinery  containing  ar- 
ticles of  special  interest  are  fastened  into  the  holder  by  past- 
ing them  to  these  short  leaves,  as  indicated  in  Fig.  2.  If  the 
back  of  the  page  contains  nothing  of  particular  interest,  short 
articles  or  interesting  notes  can  be  pasted  upon  it,  as  shown 
to  the  left,  in  Fig.  2. '  If  possible,  it  is  better  to  obtain  a  cover 
which  exceeds  the  size  of  the  page  by  about  one-half  inch. 
The  writer  was  fortunate  enough  to  secure  a  new  invoice  book 
with  gummed  leaves,  which  is  admirably  adapted  to  this  pur- 
pose. 

By  the  use  of  such  a  binder,  a  very  valuable  book  may  be 
made  up  in  a  comparatively  short  time,  which  will  go  well  with 
Machinery's  Data  Sheets,  and  Shop  Operation  Sheets,  and  in 
this  way  a  large  amount  of  material,  valuable  for  reference 
purposes,  may  be  kept  in  a  small  compass,  thus  enabling  the 
mechanic  to  keep  track  of  various  modern  appliances  and 
ways  of  doing  work.  J.  A.  Calebs. 

Providence,  R.   I. 


ing  was  again  resorted  to,  but  it  seemed  as  solid  on  the 
shaft  as  ever  and  refused  to  move.  It  was  then  decided 
to  subject  the  coupling  to  a  pressure  while  it  was  being 
struck  with  the  sledge.  To  accomplish  this,  a  couple  of 
114-inch  bolts,  a  heavy  cross-piece,  and  a  jack  screw  were 
procured  and  arranged  as  shown  in  the  engraving.  The  jack 
was  tightened  as  tight  as  one  man  could  pull  it,  and  then, 
while  two  men  did  the  sledging  at  the  points  shown  by  the 
arrows,  one  man  pulled  on  the  lever  of  the  jack-screw.  In 
this  way  the  coupling  was  moved  an  appreciable  amount  with 
each  blow  of  the  sledge.  It  was  removed  slowly,  of  course, 
but   with   comparative   ease. 

This  "Iv'ink"  may  be  familiar  to  some,  and  probably  there 
are  those  who  know  of  a  better  way  of  doing  the  job,  but 
to  any  who  have  work  of  this  nature  to  do  and  do  not  hap- 
pen to  have  a  better  way,  I  can  conscientiously  recommend 
the  above  method,  as  it  proved  in  actual  practice  to  be  effec- 
tive. T.  W.  H. 
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[The  method  of  removing  the  flange  coupling,  as  described 
In  the  foregoing,  by  the  application  of  blows  from  a  sledge 
In  conjunction  with  pressure  from  a  jack,  can  often  be  advan- 
tageously applied  in  connection  with  work  of  this  kind.  Tight 
locomotive  frame  bolts  can  often  be  started  by  applying  pres- 
sure from  beneath  with  a  jack,  and  then  striking  the  frame, 
near  the  bolt  head,  a  sharp  blow  with  a  sledge.  The  work 
of  forcing  crank-pins,  locomotive  driving-box  brasses,  etc.. 
In  place,  when  power  presses  are  not  available,  can  also  be 
greatly  facilitated  by  the  application  of  this  method.— Editob.] 


DRILL  STOP. 
The  appliance  shown  in  the  accompanying  engraving  is  in- 
tended to  act  as  a  stop  for  the  drill  press  when  drilling  holes 
required  to  be  of  a  certain  depth,  using  the  hand  feed.  The 
feature  of  the  device  is  that  the 
stop  pin  D  acts  directly  against  the 
top  surface  of  the  work  to  be 
drilled,  so  that  the  depth  of  the 
hole  to  be  drilled  will  always  be 
gaged  in  relation  to  this  surface. 
The  appliance  was  introduced  for 
the  purpose  of  drilling  a  number 
of  %-inch  holes  exactly  %  Inch 
deep.  The  casting  C  is  provided 
with  an  open  ring  R  at  the  top, 
which  is  finished  on  the  inside  to 
fit  the  sleeve  of  the  drill  press.  A 
i^-inch  slot  is  sawed  into  the  cast- 
ing C  at  S,  and  a  collar-head  screw 
tightens  the  finished  ring  on  the 
drill  press  sleeve.  The  pin  D,  at 
the  lower  end  of  the  casting  C,  is 
made  of  %-inch  drill  rod;  the 
point  of  this  pin  is  slightly 
rounded,  so  that  it  will  always  find 
its  way  through  the  chips  down  to 
the  solid  surface  of  the  work.  The 
point  is  adjustable  up  and  down 
and  is  held  in  place  by  a  screw  at 
A.  When  the  pin  D  is  once  ad- 
justed so  as  to  allow  the  drill  to 
enter  into  the  stock  the  required 
depth,  no  more  attention  need  be 
given  it.  The  point  of  the  pin  is 
bent  so  as  to  bring  it  near  the 
drilled  hole.  The  fixture  is  very 
cheap  and  simple  to  make,  but  it 
answers  the  purpose  for  which  it 
is    intended    very    nicely. 

R.    B.     LOVEJOY. 

[It  will  be  noted  that  this  stop  for  the  drill  press  differs 
in  some  important  respects  from  such  stops  as  may  be 
provided  right  on  the  spindle  in  the  form  of  collars,  nuts, 
etc.  When  once  set  in  relation  to  the  drill  employed,  it 
will  always  prevent  the  drill  from  entering  into  a  piece 
of  work  more  than  a  fixed  amount,  inasmuch  as  the  pin  D 
stops  against  the  top  surface  of  the  work  itself.  In  the  case 
of  a  collar  or  nut  applied  directly  to  the  spindle,  if  the 
table  be  lowered  or  raised,  the  depth  to  which  the  drill 
win  enter  into  the  work  will  vary  accordingly;  hence*  the 
advantage  of  a  drill  stop  such  as  illustrated.— Editor.] 


.  A  stop  for  DriUing  Holes  of 
Uniform  Depth. 


ATTACHMENTS  FOR  FLEXIBLE  SHAFT 
GRINDER. 
The  accompanying  engraving  shows  the  attacfiments  that 
we  use  in  connection  with  a  flexible  grinder,  all  of  which 
will  be  found  most  convenient  In  any  shop  where  steel  of 
irregular  shapes  has  to  be  worked  or  ground.  A  is  the  sta- 
tionary part  of  the  flexible  shaft  to  which  Is  fitted  clamp  B 
which  holds  the  emery  wheel  extension  equipped  with  a  small 
pulley,  as  shown.  On  this  extension  and  near  to  the  emery 
wheel  is  soldered  a  piece  of  sheet  metal  which  serves  to  in- 
crease the  belt  contact,  thus  preventing  slipping.  Slackness 
in  the  belt  is  taken  up  by  adjusting  the  rod  E  in  clamp  B. 


Pulley  C  is  the  driver  and  \a  screwed  direct  to  the  revolving 
member  of  the  flexible  shaft.  The  belt  is  In  one  piece  cut 
from  the  rawhide  with  a  sharp  knife,  thus  avoiding  any 
joint. 

This  attachment  is  used  principally  on  drop-forging  dies, 
and  with  it  concave  surfaces  can  be  reached  and  ground,  that 
would  otherwise  be  Inaccessible.  Tlie  attachment  and  pulley 
C  can   be    removed   and    replacfil    by   small    chuck   /*.    which 


Attachnienl.s   aj;   :  _.tjle   Shan   (.,: 

holds  the  tools  shown  in  the  engraving.  The  two  emery 
wheels  are  most  convenient  for  grinding  hardened  punches 
and  dies,  or  the  rougher  class  of  drill  bushings  that  just  need 
the  high  sides  eased  off.  The  burrs  to  the  left,  which  are 
cut  similar  to  a  file,  also  fit  chuck  D  and  are  used  for  drop 
forging  dies.  This  flexible  shaft  is  held  in  the  hand,  resem- 
bling an  overgrown  dentist's  engine.  It  should  run  at  about 
3,000  R.P.M.,  and  will  save  lots  of  hard  scraping,  lapping  or 
polishing,  according  to  the  nature  of  the  job. 
West  Toronto,  Canada.  W.   J.  Tiiompso.n". 


OLD  SHAPBR  CONVERTED  INTO  A  SHAVER. 

■# 

An  old,  worn-out  shaper  was  once  put  to  work  reducing  the 
stock  on  printers'  slugs,  but  not  in  the  usual  manner.  These 
slugs  were  both  of  steel  and  of  brass,  some  0.083  inch  and 
some  0.166  inch  thick.  The  stock,  as  it  came  from  the  mills, 
was  from  0.001  to   0.003   inch  too  large,  and  as  these  slugs 


Shavinff  Printers*  Slu^a  to  the  Proper  Thickness  in  the  Shaper. 

were  put  through  in  lots  of  several  thousand  at  a  time  it  was 
no  small  task  to  bring  them  down  to  exact  size.  After  ex- 
perimenting in  different  ways  that  all  proved  too  slow,  an 
old  shaper  was  converted  into  a  "shaver,"  as  shown  in  the 
line  engraving.  The  block  on  the  table  was  grooved  0.83  Inch 
deep,  and  across  one  end  of  the  groove  was  bolted  a  hardened 
strip  of  flat  steel  for  a  cutter.    This  strip  was  slightly  raised 
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at  tlie  outer  end  to  give  the  slug  clearance  as  It  was  i)asslug 
throi'.gh.  The  slugs  were  shaved  as  fast  as  they  could  be  fed 
in  by  hand,  succeeding  pieces  pushing  out  the  previous  ones 
80  that  the  tool  did  not  have  to  run  far  under  the  cutter  and 
could  therefore  be  made  with  a  short  and  stiff  end.  Directly 
beneath  the  cutter  was  inserted  a  hardened  plug  furnished 
with  means  of  adjustment  after  being  ground.  An  occasional 
drop  of  oil  on  the  cutting  edge  was  necessary  to  prevent 
"biting." 

When  the  thicker  slugs  were  shaved  the  cutter  was  raised 
by  putting  under  it  steel  blocks  0.083  inch  thick,  leaving  a 
space  O.IGG  inch  high.  It  will  be  noticed  that  one  edge  of  the 
cutter  is  ground  square  and  the  other  with  a  bevel  face.  For 
worK  on  the  brass  slugs  the  cutter  was  reversed  and  the  edge 
■with  no  rake  brought  into  service.  Donald  A.  Hampson. 

Mlddletown,  N.  Y. 

[A  device  in  which  identically  the  same  principle  was  made 
use  of  was  illustrated  in  the  March,  1900,  issue  of  Machinebt, 
and  was  contributed  by  Mr.  W.  A.  Bright.  Here  drop-forged 
keys,  which  were  too  wide,  were  shaved  off  from  0.010  to 
O.012  inch  on  the  side. — Editor.] 


MACHINE    FOR   GRADUATING   INDEX 
WASHERS. 

A  hand-operated  machine  for  graduating  the  index  wash- 
ers used  on  the  screws  of  lathe  saddles  and  milling  machines, 
is  shown  in  Fig.  1.  This  machine  automatically  indexes  the 
work  and  varies  the  length,  in  this  case,  of  every  fifth  and 
tenth  graduation  line  as  illustrated  in  Fig.  2.  The  cutting 
tool  A,  which  is  adjusted  by  the  knurled  screw  B  for  dials 
of  different  diameters,  is  mounted  on  a  slide  C  which  is  recip- 
rocated back  and  forth  by  the  handle  D.  The  work  is  mounted 
on  an  arbor  having  a  taper  shank  which  is  inserted  in  the 
spindle  of  the  machine.  Attached  to  the  end  of  the  spindle 
is  a  worm-wheel  meshing  with  a  worm  on  the  shaft  of  which 


Fig,  1.     Machine  for  Graduating  Cylindrical  "Work. 

ratchet  E  is  mounted.  As  will  be  seen  in  the  engraving,  the 
pawl  which  meshes  with  this  ratchet  is  operated  by  tappets 
on  the  rod  F,  which  is  attached  to  the  slide  C.  In  this  way 
the  work  is  indexed  for  each  stroke  of  the  tool,  the  movement 
taking  place  on  the  back  stroke.  The  lengths  of  the  gradu- 
ations are  regulated  by  the  adjustable  screw  G,  which  strikes 
against  the  top  of  the  pivoted   tool  A,  thus  lifting  it  out. of 


ll|lllllllll|llll{l 


Mach  in  ery,y.  T. 

Fig.  2.    Tbe  Lengths  of  the  Graduating  Marks  are  Varied,  as 
sho\pn,  Automatically. 

its  cut.  As  the  tool  leaves  the  cut  the  marks  are  tapered  to 
a  point,  and  this  finish  gives  them  a  very  neat  appearance. 
The  lever  H  to  which  the  stop-screw  O  is  attached,  is  pivoted 
in  the  center,  as  shown.  The  end  of  this  lever  is  pressed 
against  a  cam,  by  means  of  a  flat  spring,  which  is  located 
just  back  of  the  ratchet  wheel  J.  As  the  cam  is  rotated  by 
means  of  the  ratchet  and  pawl  which  connects  with  the  rod 
F,  it  presents  to  the  end  of  the  lever  H  which  presses  against 


it,  slight  indentations  at  each  half  revolution,  into  which  the 
end  of  the  lever  is  pressed,  thus  varying  the  position  of  the 
screw  O  and  changing  the  length  of  the  graduation  mark. 
This  cam  is  rotated  in  such  a  ratio  to  the  work,  that  the  end 
of  the  lever  sinks  into  a  depression  at  every  fifth  and  tenth 
stroke,  and,  as  one  depression  is  slightly  deeper  than  the 
other,  each  tenth  stroke  of  the  tool  Is  made  longer,  as  illus- 
trated in  Fig.  2.  The  particular  machine  shown  is  geared 
to  graduate  the  work  into  250  divisions,  but,  obviously,  differ- 
ent numbers  of  graduations  could  be  provided  for. 

Keighley,  England.  '  C.  H.  Caton. 


CIRCULAR  "SLIDE-RULE"  FOR  ADDITION  AND 
SUBTRACTION  OF  FRACTIONS. 

The  accompanying  halftone  shows  a  very  useful  device  for 
use  in  any  engineering  office  and  for  the  aid  of  any  shop 
man  having  considerable  work  to  do  in  the  way  of  check- 
ing   drawings.     The   purpose    of    the    device    is    to    assist    in 


Device  for  Adding  and  Subtracting  Fractions. 

quickly  and  correctly  adding  common  fractions,  and  a  little 
practice  with  the  device  will  fully  demonstrate  its  useful- 
ness. It  is  made  from  two  celluloid  disks,  one  larger  in  diam- 
eter than  the  other,  and  pivoted  together  in  such  a  manner 
that  the  upper  or  smaller  disk  can  be  moved  around  the 
center  relative  to  the  larger  or  bottom  disk.  The  manner 
in  which  the  larger  disk  is  graduated  is  plainly  shown  in  the 
illustration.  Each  of  the  small  divisions  represents  one-sixty- 
fourth  of  an   inch. 

To  illustrate  its  use,  suppose  we  desire  to  work  the  follow- 
ing example:  5/64  +  5/16  +  1/2  -f  1/16.  The  process  would 
be  as  follows:  Place  the  chart  at  your  left  hand  with  the 
ends  of  the  fingers  resting  lightly  upon  the  lower  disk, 
and  with  the  pencil  in  the  right  hand,  place  the  point  in  the 
small  hole  at  the  arrow  and  move  the  disk  around  by  this 
means  until  the  arrow  point  is  opposite  and  in  line  with  the 
graduation  5/64,  then  hold  the  disk  with  the  finger  of  the  left 
hand  and  set  the  pencil  in  the  small  hole  opposite  zero;  now 
again  move  the  disk  without  removing  the  pencil  from  the 
hole  until  the  line  coinciding  with  this  hole  on  the  upper 
disk  is  opposite  5/16;  again,  hold  the  upper  disk  with  the  left 
hand  and  set  the  pencil  back  to  zero  without  moving  the 
disk;  again,  place  it  in  the  new  hole  opposite  zero  and  move 
the  disk  around  until  the  line  coincides  with  1/2;  repeat  the 
operation  setting  the  pencil  point  back  to  zero  and  rotating 
the  disk  to  1/16;  finally  read  opposite  the  arrow  point  61/64, 
or  the  sum  of  the  several  fractions. 

Any  number  of  fractions  can  be  added,  if  a'fter  the  arrow 
has  passed  the  point  marked  1,  the  pencil  is  set  in  the  hole 
opposite  this  point  and  the  disk  moved  back  to  zero,  which  in 
reality  deducts  one  whole  unit  from  the  sum  of  the  fractions, 
and   this   point   carried   to   the   column    of   units,   which   are 
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added.  Tlie  purpoBe  of  this  dovice  is  for  adding  fractions 
only,  tlie  wliole  numbers  being  added  mentally  or  otlierwise. 
A  fraction  may  be  as  readily  subtracted  as  added  if  the  opera- 
tion is  reversed.  A  column  of  fractions  may  be  added  and 
one  subtracted  from  It  without  talking  any  note  of  any  of 
the  readings  except  the  final  answer.  F.  N.  Wiiitesell. 

Three  Rivers,  Mich. 


TOOLS  FOR  BENDING  PIPES. 

The  articles  describing  pipe  bending  devices  in  the  Sep- 
tember and  December  issues,  have  been  very  interesting  to 
me  Because  they  represent  the  very  latest  practice  in  fixtures 
of  this  liind.  Especially  is  this  true  of  Mr.  Little's  article 
in  the  December  number,  in  which  he  takes  pains  to  explain 
a  few  of  the  important  details,  the  neglect  of  which  is  likely 
to  cause  trouble  for  a  novice  in  this  line.  All  of  Mr.  Little's 
suggestions  are  of  a  very  practical  nature,  and  my  experience 
has  been  such  as  to  give  endorsement  to  them  all  with  the 
slight  exception  of  the  one  in  which  reference  was  made  to 
the  shape  of  the  "business  end"  of  the  horn  or  mandrel. 
Where  the  wall  of  the  tube  is  comparatively  heavy  and  the 
radius  of  the  bend  large,  it  is  possible  to  bend  the  pipe  with 
a  mandrel  that  is  simply  rounded  on  the  end  by  a  cut-and- 
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Fig:.  1.    Shape  of  the  Bend  produced  by  the  Tools  showTi 
in  Figs.  2  and  4. 

try  method,  but  the  conditions  are  quite  different  when  the 
material  to  "be  bent  is  thin  brass  tubing,  say  about  26  B.  &.  S. 
gage  (0.015  inch  thick).  I  will  state  my  problem,  describe 
the  fixture  for  bending  the  tube,  and  also  the  method  of 
obtaining  the  correct  shape  for  the  end  of  the  mandrel. 

The  tube  to  be  bent  is  shown  in  its  finished  shape  in  Fig.  1. 
It  is  used  in  the  manufacture  of  a  cheap  inverted  incandes- 
cent burner,  and  the  output  was  required  to  be  at  least  2,000 
per  day.  Subsequent  polishing  made  it  imperative  that  the 
bend  should  be  clean,  uniform,  and  free  from  any  sign  of 
buckling.  The  fixture  shown  in  Fig.  2  is  almost  identical 
in  construction  with  that  shown  in  the  December  issue,  and 
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Pig.  2.    Hand-operated  Tool  ^vhich  bends  Thin  Tubing  without  Buckling. 

It  is  therefore  unnecessary  to  describe  it  in  detail.  I  was 
able  to  omit  the  backing  block,  and  a  slight  variation  in  the 
size  of  the  tubing  made  it  inadvisable  to  continue  the  radius 
R  of  the  swivel  block  beyond  the  center  of  the  pipe.  Inasmuch 
as  the  bend  is  a  complete  return,  the  pipe  can  be  slipped  off 
the  mandrel  without  removing  the  cam-lever  D  and  block  F. 
In  operating  the  fixture  the  tubing,  having  been  cut  to  length, 
is  slightly  moistened   with  oil  on   one  end   and   this  end  is 


slipped  over  the  mandrel  A  to  the  stop  collar  B.  Then,  by 
grasping  the  long  handle  C  and  the  cam-lever  D  at  the  same 
lime,  th»>  tube  is  clamped  and  the  bend  quickly  started.  The 
bend  ia  finished  by  bringing  the  handle  C  up  to  the  adjugtabift 
stop  E.  While  the  long  handle  C  remains  in  this  position, 
the  cam-lever  D  is  opened  and  the  bent  tube  is  pushed  off 
with  the  aid  of  any  straight  piece  applied  to  the  end  which 
remains  on  the  mandrel.  The  long  handle  is  then  brought 
around  In  position  to  make  another  bend.    The  method  of 
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Lif  Mandrel  A  In  Fig    2. 


Fig.  3.    Method  of  forming  the  End 

shaping  the  end  of  the  mandrel  is  illustrateu  In  Fig.  3.  The 
body  of  the  mandrel  is  first  finished  so  as  to  be  a  sliding  fit 
in  the  inside  of  the  tube.  It  is  then  centered  Ip  the  chuck 
and  formed  by  means  of  a  radius  tool  T,  having  a  radius  t 
equal  to  the  radius  of  the  mandrel,  and  a  compound  rest  set 
to  the  proper  radius  r  (see  Figs.  1  and  3.)  As  the  cutting 
tool  is  swiveled  about  the  end  of  the  mandrel,  which  is  held 
stationary,   the   latter   Is   given    the   correct  shape. 

In  connection  with  pipe  bending  devices,  I  wish  to  add  a 
few  words  in  corroboration  of  your  very  able  editorial  oa 
Toolmaking  and  Man- 
ufacturing," published  ^  "i-? 
in  the  December  num- 
ber. There  exists  to- 
day among  tool-mak- 
ers and  those  having 
charge  of  laying  out 
processes  of  manufac- 
ture, a  very  regrettable 
lack  of  knowledge  and 
appreciation  of  the 
financial  side  of  every 
proposition  which 
comes  up  for  consider- 
ation. To  illustrate 
my  meaning.  I  wish 
to  call  attention  to  the 
punch  and  die,  illus- 
trated in  Fig.  4,  for 
accomplishing 
the  same  results  as  the 
hand-operated  fixture 
shown  in  Fig.  2.  When 
the  question  of  how 
this  work  was  to  be 
done  came  up  for  dis- 
cussion, the  foreman 
cf  the  tool  department 
failure     as     a     business 
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Fig.  4. 


Punch  and  Die  for  Forming  the 
Bend  sho\VTi  in  Fig  1. 


(a  first-class  mechanic  but  a  sad 
man)  was  very  positive  about 
the  meritorious  features  of  the  die,  and  the  genera!  man- 
ager and  I,  not  having  had  sufficient  experience  In 
this  particular  line,  could  not,  as  a  matter  of  course,  offer 
any  serious  or  well-based  arguments  against  its  construction. 
The  die  was  made  as  shown,  and  consists  essentially  of  two 
steel  blocks  held  together  by  a  cam  C.  A  semi-circular 
groove  of  the  radius  of  the  bend  was  milled  jn  the  face  of 
each  block.  The  punch  D,  descending,  pushes  the  straight 
piece  of  tube  through  the  opening  between  the  two  blocks. 
When  the  operation  has  been  almost  completed,  one  end  of 
the  tube,  slightly  out  of  round,  appears  through  the  opening 
F  in  the  die,  and  the  punch  E  performs  the  function  of  giv- 
ing the  hole  in  this  end  Its  original  round  shape.    The  cam 
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l8  then  releasoil.  two  springs  force  the  blocks  apart  and  the 
completed  article  is  withdrawn. 

Mechanically,  the  die  was  a  brilliant  success  and  the  oper- 
ation itself  was  verj'  interesting— so  much  so,  in  fact,  that  It 
was  one  of  the  things  which  was  always  called  to  the  atten- 
tion of  visiting  stoclcholders;  but  commercially  it  was  a  diflfl- 
cult  matter  to  make  it  show  a  profit.  You  see  it  required  that 
a  specially-made,  slow-speed,  long-stroke  press  should  be 
kept  tied  up,  thus  at  the  outset  putting  a  big  handicap  on 
our  capacity  for  some  long-drawn  brass  shells,  the  weekly 
output  of  which  was  one  of  the  main  sources  of  the  factory's 
income.  Naturally,  it  was  impossible  to  draw  shells  by 
hand,  and  after  our  good  die  had  withstood  a  few  days'  com- 
petition with  the  bending  machine,  it  was  only  to  be  expected 
that  it  would  be  put  on  the  shelf,  where  it  has  been  ever 
since.  Even  when  the  matter  is  figured  down  to  a  plain 
business  basis,  the  balance  is  all  in  favor  of  the  hand-oper- 
ated fixture.  The  interest  of  the  money  invested  In  the 
press  and  die,  the  large  amount  of  floor  space  occupied,  the 
cost  of  power,  maintenance  and  depreciation,  were  all  heavy 
charges  against  the  die  as  compared  with  the  corresponding 
charges  against  the  fixture;  and  above  all,  the  accident  lia- 
bility, which  is  such  a  troublesome  feature  in  all  factories, 
was  practically  eliminated  on  this  particular  operation. 
Therefore  it  must  not  be  taken  for  granted  that  everything 
that  is  new-,  novel,  and  different,  will  pay  a  good  return  on 
the  money  invested.  Henry  J.  Bachmann. 

New  York-  City. 


TURNING  SOFT  RUBBER. 

An  inquiry  appeared  in  the  December  issue  of  Maciiinert 
in  regard  to  the  best  method  of  turning  soft  rubber.  In  my 
opinion,  there  is  nothing  which  beats  grinding.  If  a  knife 
must  be  used,  it  should  be  kept  flooded  with  water,  for  as  two 
freshly  cut  rubber  surfaces  (rubber  being  a  homogeneous 
mass,  i.  e.,  when  properly  vulcanized)  will  adhere  consider- 
ably if  allowed  to  come  together,  a  great  deal  of  heat  is  also 
generated  in  parting  the  particles.  After  seven  years  ex- 
perience in  a  rubber  works,  where  a  part  of  my  duties  were 
to  weigh  the  various  compounds,  I  would  venture  to  state 
that  the  correspondent  who  advocates  using  no  lubricant,  has 
never  had  the  pleasure  of  dissecting  a  hand  of  the  pure  up- 
river  fine  Para.  He  may,  however,  be  correct  in  his  theory 
about  using  no  lubricant,  when  we  take  into  consideration 
the  article  that  perhaps  he  has  been  led  to  believe  is  soft 
rubber.  The  question  naturally  arises  as  to  what  soft  rubber 
is.  About  the  only  pure  soft  rubber  that  I  know  of  is  found  in 
the  common  rubber  band.  1  do  not  say  that  pure,  soft  rubber 
cannct  be  bought,  but  years  ago  rubber  manufacturers  found 
that  it  was  not  the  best  to  use,  except  for  a  few  special 
purposes,  such  for  example  as  linings  for  sulphuric  acid 
tanks,  rubber  gloves  for  laboratory  use,  etc.  If  the  rubber 
was  white,  and  it  is  impossible  to  make  pure  white  rubber, 
the  correspondent  referred  to  was  probably  cutting  a  com- 
pound having  less  than  10  per  cent  of  a  less  than  90  per  cent 
pure  crude  rubber,  the  balance  consisting  of  the  various  white 
minerals,  such  as  zinc,  barytes,  whiting,  Paris  white,  etc., 
whose  sulphites  are  white. 

As  one  writer  has  suggested,  it  would  be  well  to  send  a 
sample  of  the  rubber  to  some  reputable  manufacturer  of 
abrasive  wheels,  and  abide  by  his  judgment.  It  is  not  neces- 
sary, however,  to  buy  a  new  wheel  to  grind  one  roll  unless 
it  is  very  large,  as  any  wheel  will  do  the  work.  Grind  dry, 
but  be  careful  that  you  do  not  have  a  fire — never  mind  a  little 
smoke  and  the  unpleasant  odor.  In  the  inquiry  referred  to, 
no  specific  information  was  given  as  to  the  form  of  the  work, 
which  is,  of  course,  important.  If,  for  example,  rubber  jar 
rings  are  to  be  parted,  a  knife  is  probably  by  far  the  most 
economical,  since  there  is  no  waste;  but  for  small  rolls  such 
as  wringer  rolls,  for  instance,  for  one  or'  two,  or  even  thou- 
sands for  that  matter,  where  a  slight  error  in  size  is  of  no 
material  account,  sandpaper  applied  by  hand  to  the  roll, 
which  should  revolve  at  a  high  speed,  is  as  economical  as 
any.  Of  course,  we  are  always  governed,  more  or  less,  by 
our  surroundings.  If  the  piece  is  not  too  heavy  to  stand  a 
high   surface  velocity,   and   where   only    a   few    slight   ridges 


are  to  be  taken  out,  with  nothing  but  a  lathe  without  a 
grinding  attachment  to  do  the  work  with,  I  would  probab'.y 
rough  out  the  worst  places  with  a  file  and  then  use  a  coarse 
garnet  paper  to  make  the  roll  approximately  true,  finishing 
with  a  line  grade  of  sandpaper.  If  a  fine  finish  is  required, 
it  may  be  obtained  on  black  rubber  by  the  use  of  cucoanut 
butter,  palm  oil,  linseed  oil,  cottonseed  oil,  or  other  vegetable 
oils.  The  oil  is  rubbed  over  the  work  by  hand,  until  it  is 
well  spread,  and  the  result  is  a  nice-looking  job,  but  the 
use  of  the  oil  is  somewhat  detrimental,  as  it  has  the  effect 
of  softening  and  destroying  the  rubber,  more  or  less.  For 
finishing  white  rubber,  speed  up  the  lathe  and  rub  the  work 
thoroughly  with  a  little  soapstone,  Paris  white  or  whiting; 
these  latter  are  perfectly  harmless.  A.  Newton  Hammond. 
Erie,  Pa. 


THE  CASTING  PUZZLE. 

The  casting  shown  on  page  Stj'.i  .January  number,  engineer- 
ing edition,  was  probably  made  by  black-leading  the  bore  of 
the  ratchet  and  casting  the  bushing  therein.  Casting  the 
ratchet  about  the  bushing  would  probably  split  the  former. 
I  made  "false-back"  hose-couplings  on  this  principle  about 
1874;  they  were  subsequently  patented  by  Allen.  I  illus- 
trated them  at  the  time  in  the  Journal  of  the  Franklin  Insti- 
tute, Robert  Gbimshaw. 

Dresden,  Germany. 


I  would  like  to  submit  an  answer  to  the  casting  puzzle 
mentioned    in    the    January    issue    of    Machinery. 

A  bushing  should  be  first  cast  from  a  separate  pattern  and 
a  pattern  made  to  represent  the  pawl  with  the  bushing  in 
place;  then  mold  this  pattern  and  let  the  flanges  of  the  bush- 
ing serve  as  core  prints  to  hold  it  in  position.  Next  place  the 
bushing  in  the  mold  in  the  same  manner  as  a  core  or  chiil 
and  pour  the  metal  around  it  to  make  the  pawl.  This  metal 
will  shrink  away  from  the  bushing,  allowing  a  little  clear- 
ance and  at  the  same  time  chilling  the  surface  about  the  hole. 

Pittsburg,  Pa.  W.m.  Pfouts. 


Referring  to  the  casting  puzzle  in  the  January  issue  of 
Machinery,  I  should,  if  called  upon  to  make  a  casting  like 
the  one  there  illustrated,  make  the  pawl  first  and  then  machine 
the  hole  to  size,  taking  care  to  make  it  perfectly  smooth.  I 
would  then  have  the  bushing  east  in  it.  The  pawl  tvill  act  as 
a  chill,  and  the  iron  bushing  will  shrinii  in  cooling  so  that  it 
will  draw  away  from  the  pawl  on  the  inside.  To  prevent  the 
collars  from  shrinking  fast  to  the  pawl,  I  would  insert  some 
combustible  material  between  the  collar  or  flange  and  the 
pawl.  The  hot  iron  will  burn  this  material,  and  after  the  cast- 
ing is  cool  it  can  be  worked  out  by  revolving  the  bushing. 

Windom,  Kans.  O.  A.  Anderson. 


In  the  January  number  of  Machinery,  there  is  illustrated 
a  casting  puzzle  in  the  shape  of  a  cast  iron  pawl  which  is 
mounted  on  a  solid  bushing,  having  flanges  on  either  end,  on 
which  it  is  free  to  rotate.  As  to  the  probable  method  of  mak- 
ing this  casting,  I  do  not  believe,  from  the  foundry-man's 
point  of  view,  that  it  would  make  much  difference  which  piece 
was  cast  first — the  pawl  or  the  bushing;  but,  from  the  pattern- 
maker's point  of  view,  it  would  be  easier  and  more  practical 
in  making  the  patterns  to  have  the  pawl  cast  first.  Then  a 
coat  of  some  suitable  preparation  could  be  applied  to  the  parts 
of  the  pawl  which  come  in  contact  with  the  bushing.  Doubt- 
less a  thick  coat  of  glue  and  very  fine  sand,  supplemented  by 
a  coat  of  "black  wash"  such  as  molders  use,  would  ac- 
complish the  purpose.  In  this  way  sufficient  play  would  be  ob- 
tained between  the  pawl  and  bushing,  provided  the  casting 
were  small,  but  for  larger  ones  where  the  shrinkage  is  con- 
siderable, other  methods  would  have  to  be  adopted.  A  thin 
false  flange  of  some  suitable  material  could  be  used  under 
the  flanges  of  the  bushing,  while  the  shrinkage  of  the  body 
would  give  sufficient  clearance.  H.  V.   B. 

•     *     * 

Calculated  en  the  basis  of  present  consumption,  it  is  esti- 
mated that  the  available  coal  supply  in  Great  Britain  will  last 
from  500  to  SOO  years. 


Warch,  1909. 
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SHOP  KINKS. 


PRACTICAL  IDEAS  FOETHE  SHOP  AND  DRAFTING-ROOM. 

ContrlbutloiiB  or  klnko.  devleoH  and  mothoilB  or  rtoliiB  work  nro  solicited  ror 

thla  column.     Write  on  one  «ldo  or  the  piiper  only  and 

aond    slcetchea    when   noce««ttry. 

A  HANDY  PENCIL  POINTER. 

The  Illustration,  herewith  presented,  shows  a  very  handy 
Instrument  for  a  draftsman  to  have  near  his  board.  It  Is 
very  easily  turned,  and  ought  to  be  of  some  hard  wood,  sucii 
as  cherry.  The  slots  A  are  gashed  into  the  sides  by  a  thin 
saw,  and  small   wooden  wedges  hold  emery  paper   in  them. 

By  making  two  gashes  in- 
stead of  one,  two  grades  of 
emery  paper,,  coarse  and  fine, 
may  be  used.  A  small  eye  is 
screwed  into  the  handle  to 
hang  the  instrument  up  with. 
The  advantage  of  this  kind 
of  sharpener  over  the  flat  file, 
or  fiat  emery  paper,  is  the 
fact  that  the  points  are 
rubbed  up  on  a  rounded  sur- 
face, which  gives  a  point  as 
shown  in  Fig.  3.  This  point 
IS  parallel  for  a  short  dis- 
tance, which  means  that  the 
point  is  the  same  for  a  longer 
period  of  use.  Fig.  1  shows 
a   point  rubbed  up   on   a  flat 


Fig.  3 
Marhineru.y.Y. 


surface,  and  it  is  easily  seen  that  every  stroke  of  the  pencil 
makes  the  point  thicker.  F.  C.  Dougl.^s  Wii.kks. 

Scranton,  Pa. 


CENTERS  FOB  SCRIBING  SEMI-CIRCLES  FROM  THE 
EDGE  OF  A  BLOCK. 

When  it  is  necessary  to  draw  a  half  circle  on  a  block  of 
metal  or  wood,  the  center  of  which  comes  on  the  edge  of  the 
block,  the  tool  shown  in  the  Illustration  will  be  found  very 
useful,  as  it  makes  it  possible  always  to  have  the  center  in 
the  tool  box.    This  tool  is  made  cf  thin  steel  or  brass  and  has 


I 
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centers  which  may  be  aligned  with  the  edge  of  the  block  upon 
which  the  semi-circle  is  to  be  drawn.  It  will  be  noticed  that 
there  are  two  centers;  one  on  each  side  of  the  perpendicular 
locating  piece  A.  The  side  B  is  made  smaller  so  that  the  tool 
can  be  reversed  and  used  for  drawing  circles  of  smaller  radii. 
The  other  tool  shown  at  C,  which  is  made  on  the  same  prin- 
ciple, is  used  on  corners.  F.  A.  Ross. 
Beloit,  Wis. 


REMOVING  BUSHINGS  FROM  TURRETS. 
In  the  accompanying  sketch,  a  common  form  of  turret  tool 
binder  is  shown,  which  consists  of  two  bushings  A  and  B,  lo- 
cated about  one-eighth  inch  apart,  and  cut  out  to  the  same 
radius  as  the  hole  for  the  tool.  Tightening  the  screw  which 
passes  through  the  tool  bushings,  draws  them  together,  as  B 
is  tapped  and  A  is  a  sliding  fit  on  the  screw.  In  this  way 
the  tool  is  gripped  tightly.  After  considerable  use,  it  will 
usually  be  found  that  the  two  bushings  have  become  so  worn 
on  their  working  faces  that  they  come  together  and  do  not 
grip  the  tool.  Upon  trying  to  remove  them  so  as  to  file  the 
ends,  difl[lculty  will  often  be  met  with,  as  the  ends  are  usually 
pressed  out  so  that  they  are  a  tight  fit  in  the  holes,  and  the 
bushings  are  so  located  that  they  cannot  be  driven  out.  The 
illustration  shows  a  very  effective  way  of  doing  this  work.  A 
screw  C  is  made  longer  than  the  regular  one,  and  in  addition. 


three  or  four  collars  D  and  one  washer  E.  It  Is  obvious,  by 
referring  to  the  sketch,  that  tightening  down  on  the  screw  C 
will  draw  the  bushings  up.  When  A  comes  Into  contact  with 
the  washer  E,  the  screw  C  can  be  removed,  a  thicker  collar  ZJ 
put   on,   and   the  operation    repeated    until   the   bushings   are 
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out  Of  the  hole.    In  case  there  Is  only  one  bushing,  as  A,  the 
binding  screw  working  right  in  the  solid  metal  as  in  some  of 
the  older  types  of  machines,  taii  in  the  bushing  A,  and  pro- 
ceed to  draw  it  out  as  described.  Faul  W.  Abbott. 
Wilkes-Barre,  Pa. 


EXTENSION  FOR  DRAFTSMAN'S  PROTRACTOR. 
While  the  well-known  draftsman's  protractor,  shown  in  the 
engraving,  was  no  doubt  designed  to  be  used  jolely  for  draw- 
ing, it  also  has  another  use  quite  as  helpful.  If  a  scale  is 
clamped  to  the  blade  as  shown,  it  is  adapted  nicely  for  meas- 
uring or  laying  out  angular  pieces,  which  the  draftsman 
often   has  to  do.     Although   the  scale  can   be  used   in   many 
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cases,  a  straight-edge,  beveled  at  the  end.  could  be  used,  per- 
haps, to  better  advantage,  as  it  would  permit  getting  into 
recesses  where  the  scale  could  not  be  placed.  As  the  vernier 
is  graduated  to  read  to  5  minutes,  very  accurate  measure- 
ments can  be  made  when  necessary.  C.  E.  J. 


METHOD  OF  MAKING  PISTON  RINGS. 
The  following  is  a  brief  description  of  a  method  of  making 
piston  rings,  which  may  interest  the  readers  of  JIachixebt. 
First,  the  ring  is  roughed  out  and  bored  slightly  eccentric, 
as  shown  in  the  illustration.  The  lap  joint  is  then  milled,  as 
shown,  the  portions  A  A  being  removed  on  the  thin  side,  after 
which   the  ring  is  clamped   together  and  held  with   a  small 
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pin  B,  made  of  drill  rod.  The  ring  is  next  bored  to  the  exact 
size  desired,  and  then  put  on  an  expanding  arbor  and  finished 
outside,  care  being  taken  to  preserve  the  eccentricity.  With 
this  method,  a  ring  can  be  made  that  is  almost  perfect,  and 
one  which  is  well  adapted  to  gas  engines.  W.  E.  Morey. 

Chicago,  111. 


54  S 


MACHINERY. 


March,  1909. 


HOW  AND  WHY. 


A  DEPAKTMENT   INTENDED   TO  CONTAIN    CORRECT   AN- 
SWERS TO  PRACTICAL  QUESTIONS  OF 
GENERAL  INTEREST. 

OIv©  DotnllH  ftnd  name  and  address.     The  latter  are  (br  our  own  convenience 
and  win  not  be  published. 

The  following  questions  are  referred  to  the  readers. 

L.S.— 1  wish  to  cast  a  1/16-inch  wall  of  rubber  around  a 
piece  of  sheet  metal  1/32  x  ?i  x  3  Inches  long.  What  process 
is  used  to  uial<e  rubber  flow  into  narrow  cavities? 

L.  B.  D. — Please  publish  a  table  giving  the  proper  propor- 
tions of  steam  whistles  in  all  commercial  sizes;  also  the  same 
data  for  steam  sirens. 

K.  A.  T. — What  is  the  practice  followed  in  regard  to  shape 
of  tools  and  grade  of  steel  for  grooving  chilled  cast  iron  rolls 
used  in  flour  mills?  What  is  the  common  cutting  speed,  and 
how  are  the  rolls  prepared  for  the  grooving  operation? 

.7.  W.  F. — Can  you  give  me  information  regarding  the  bend- 
ing and  forming  of  fiber  sheets  3/16  to  1/4  inch  thick?  We 
have  been  experimenting  considerably,  but  cannot  obtain  satis- 
factory results.  We  soften  the  fiber  by  steam,  but  if  we 
make  it  soft  enough  to  form  a  square  corner  it  splits  up;  and 
if  it  is  not  softened  so  that  it  splits,  it  breaks  in  making  the 
desired  bend. 

C.  L.  L. — Can  you  give  me  a  good  formula  for  a  bluing  com- 
pound, like  that  used  by  gun  manufacturers  for  bluing  the 
steel  parts  of  revolvers,  etc.?  I  have  a  formula  which  calls  for 
2  parts  crystal  chloride  of  iron,  2  parts  solid  chloride  of  anti- 
mony. 1  part  gallic  acid  and  4  or  5  parts  water.  An  expert 
chemist  declined  to  fill  it,  saying  it  was  not  a  practical  for- 
mula, i.  e..  the  ingredients  would  not  properly  mix. 


DIMENSIONS  OF  BIT-BRACE  TAPS. 

S.  C. — What  are  the  dimensions  commonly  used  for  bit- 
brace taps?  Are  the  shanks  of  all  bitbrace  taps  made  the 
same,  and  what  is  the  commonly  used  size  of  the  taper  square 
shank? 

A. — Below  will  be  found  a  table  giving  the  dimensions  gen- 
erally employed  by  tap  manufacturers  in  making  bit-brace 
taps.  Two  sizes  of  shanks  are  generally  used,  the  smaller 
size  being  employed  for  taps  up  to  Vii-inch  diameter,  and  the 
larger  size  for  taps   i/.-inch  in  diameter  and  larger.     While 

TABLE  OP  BIT-BRACE  TAPS. 
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seme  tap  manufacturers  list  these  taps  up  to  %-inch  size, 
they  are  not  commonly  used  larger  than  %-inch  diameter, 
and  it  is  evident  that  to  tap  a  ^-inch  hole  with  a  bit  brace 
would  be  rather  a  laborious  job.  The  taps  are  usually  pro- 
vided with  four  flutes.  The  shanks  may  be  milled  to  size,  in 
which  case  no  further  finish  is  required.  In  most  cases,  how- 
ever, tap  manufacturers  forge  the  shanks  to  size  and  then 
simply  grind  or  file  oft  the  fins  or  burrs.  These  taps  are  not 
made  in  sets  of  taper,  plug  and  bottoming  taps,  the  same  as 
hand  taps,  but  the  chamfer  on  the  end  of  the  taps  is  made 
similar  to  a  plug  tap  chamfer. 


LUBRICATING  GROOVES  IN  CENTERS  OF  HEAVY 
LATHE  WORK. 

W.  U. — Having  a  cast  iron  cylinder  weighing  about  GOO  or 
700  pounds  to  turn  in  a  lathe  I  filed  three  grooves  in  the 
centers  with  a  small  square  file,  as  shown  in  the  a<company- 
ing  illustration.  These  grooves  were  filed  for  lubricating  the 
centers,  and  is  a  practice  that  I  have  followed  very  success- 
fully, never  having  any  trouble  with  centers  cutting  or  squeal- 
ing. A  shopmate  says  he  would  not  follow  the  practice  as  a 
cylinder  turned  with  grooves  cut  in  the  centers,  as  shown, 
will  be  slightly  out  of  round  at  points  corresponding  to  the 
location  of  the  grooves  in  the  centers.  Is  his  contention 
sound? 

A. — Undoubtedly  the  narrow  grooves  cut  in  the  centers  do 
have  a  slight  influence  on  the  roundness  of  the  work  turned, 
but  if  the  grooves  are  cut  narrow,  the  influence  would  be  so 
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slight  as  to  be  practically  negligible  except,  perhaps,  for  cal- 
endering rolls  or  other  work  requiring  a  highly  accurate  sur- 
face. No  doubt  the  practice  saves  much  trouble  when  turn- 
ing long,  heavy  shafts,  as  thorough  and  constant  lubrication 
is  possible.  The  objection  to  cutting  grooves  in  the  work 
can  be  met  by  grooving  the  lathe  tail-stock  center,  one  groove 
being  placed  in  a  position  midway  between  the  horizontal 
and  vertical  planes  so  as  to  permit  the  oil  to  run  into  the 
bearing  and  still  avoid  the  slight  reaming  action  that  might 
follow  placing  the  groove  at  the  top.  Cutting  spiral  grooves 
in  the  work  centers  might  overcome  all  objections. 

•  •  * 
The  different  spirit  in  Europe  and  America  in  regard  to 
peaceful  achievements  and  destructive  policies  of  warfare  is 
hardly  ever  better  exhibited  than  by  the  manner  in  which 
advances  in  science  and  industry  are  commented  upon  in  the 
old  and  the  new  world.  Whenever  some  epoch-making  inven- 
tion has  been  made  in  Europe  the  European  press,  both  the 
daily  and  the. engineering,  first  of  all  consider  what  influence 
this  invention  may  have  on  military  developments;  and  it 
seems  as  if  the  whole  purpose  of  existence,  in  the  opinion 
of  a  large  majority  of  editorial  writers  abroad,  is  merely 
to  excel  in  military  achievements.  In  America,  on  the  other 
hand,  the  first  consideration  is  what  influence  the  new^  inven- 
tion will  have  on  the  peaceful  industries  of  the  country. 
Perhaps  it  is  laregly  due  to  this  fact  that  the  industrial 
progress  of  the  United  States  has  made  such  rapid  strides. 
Of  late,  the  tendency  has  been,  more  than  before,  to  introduce 
the  European  military  idea  in  the  United  States  also;  but 
it  is  to  be  hoped  that  any  such  tendency  will  be  ephemeral, 
and  that  in  this  country  industrial  progress  will  never  be 
considered  merely  as  an  incident  in  the  perfection  of  mili- 
tary armaments. 

The  latest  record  to  be  broken  by  Wilbur  Wright  and  his 
aeroplane  was  that  for  distance.  On  December  31st,  1908,  he 
made  a  continuous  flight  of  76.5  miles,  in  2  hours,  9  minutes 
and  33  seconds,  giving  a  speed  of  about  35  miles  an  hour.  This 
flight  was  made  for  the  Michelin  prize  of  $4,000  cash,  and  a 
$2,500  trophy. 

Maple  is  recommended  by  the  Practical  Engineer  as  the  best 
material  for  wood  pulleys.  A  pulley  made  of  maple,  forty-six 
inches  in  diameter  by  sixteen  inches  face,  was  successfully  run 
at  a  speed  of  2,400  revolutions  per  minute,  which  is  equivalent 
to  a  peripheral  speed  of  5Vi  miles  per  minute. 
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THE  PASSING  OP  THE  SHAEP  V-THREAD.* 

.Nearly  forty-live  years  ago  the  I-'ranU|in  IiiBtitute  of  Phila- 
delphia recoiiiinendeil  the  Sellers  screw  tliread  system  for 
general  adoption  in  the  United  States,  as  the  United  States 
standard  tliread.  Over  forty  years  ago  tliis  system  was  auth- 
orized for  the  naval  service  by  the  Secretary  of  the  Navy, 
and  soon  afterwards  the  system  was  adopted  by  the  Master 
Mechanics'  Association  and  the  Master  Car  Builders  Associa- 
tion. Nevertheless,  the  engineering  profession  has  been  slow 
to  adopt  universally  the  U.  S.  thread,  and  in  spite  of  Its 
shortcomings,  the  sharp  V-lhread  has  been,  and  still  is,  used 
to  a  considerable  extent.  It  is  evident  that  for  the  purpose 
of  standardization,  the  use  of  two  systems  of  threads  where 
one  would  be  suflicient,  is  undesirable;  and  in  the  case  of  the 
sharp  V-thread  its  use  is  all  the  more  objectionable  because  a 
"standard"  sharp  V-thread  docs  not  exist.  The  shortcomings 
cf  the  sharp  V-thread  have  been  referred  to  several  times  In 
M.\riiiNF.RV ;  and  the  fact  that  various  tap  manufacturers  have 
each  a  different  "standard"  for  V-threads  was  pointed  out, 
in  particular,  in  an  editorial  in  the  engineering  edition,  Oc- 
tober. 190G.  entitled  "The  Flat  on  the  Top  of  Sharp  V- 
T breads."  and  also  in  an  article  on  "Screw  Thread  Systems" 
in  the  February,  1908,  issue.  The  subject  has  also  been  re- 
ferred to  in  other  publications,  and  a  thorough  treatment  is 
given  in  "Hand-Book  of  Small  Tools,"  by  Erik  Oberg.  pages 
S  to  14.  inclusive. 

For  a  number  of  years  the  tap  and  die  manufacturers  in 
the  United  States  have  been  considering  the  advisability  of 
discontinuing  the  regular  manufacture  of  taps  and  dies  with 
sharp  V-thread.  An  agreement  has  now  been  reached  to 
this  effect.  The  causes  which  have  been  active  in  bringing 
about  this  decision  may  be  best  set  forth  by  quoting  from 
our  editorial  in  the  October,  1906,  issue  of  the  engineering 
edition: 

"While  theoretically  the  sharp  V-thread  ig  not  flatted  on 
the  top  of  the  thread,  it  has.  on  account  of  practical  reasons, 
become  necessary  to  provide  this  kind  of  thread  with  a 
slightly  flatted  portion.  In  the  first  place,  it  is  very  difl3cuU 
to  produce  a  perfectly  sharp  edge  on  the  top  of  the  thread, 
and,  in  the  case  of  a  tap,  the  sharp  edge  would  be  very  likely 
to  be  impaired  in  hardening,  leaving  the  top  of  the  thread 
less  perfect  than  if  provided  with  a  slight,  uniform  flat.  In 
the  second  place,  the  sharp  edge  would  wear  away  very 
rapidly  both  in  the  case  of  a  tap  and  a  screw,  and  as  the 
wear  could  not  be  expected  to  be  uniform,  the  ultimate  result 
would  be  far  less  desirable  than  the  one  obtained  by  slightly 
flatting  the  top  of  the  screw  from  the  beginning. 

"For  the  reasons  mentioned  it  has  always  been  the  practice 
of  tap  manufacturers  to  provide  the  top  of  the  thread  on  V- 
thread  taps  with  a  slight  flat:  but  as  a  standard  outside  di- 
ameter always  had  to  be  maintained,  the  diameter  in  the 
angle  of  the  thread  had  to  be  increased.  This  has  caused 
diflSculties.  inasmuch  as  there  has  been  no  established  stand- 
ard as  to  7wic  mvch  of  a  flat  the  thread  ought  to  be  provided 
with;  the  various  manufacturers  have  each  had  their  own 
practice  in  this  particular.  The  result  has  been  that  the  gages 
from  one  firm  have  not  corresponded  to  the  taps  manufac- 
tured by  another,  and  many  customers,  not  familiar  with  the 
reasons  for  this  confusion,  have  questioned  the  correct  sizes 
of  gages  as  well  as  taps.  The  question  has  been  still  more 
confusing  on  account  of  the  fact  that  many  manufacturers 
did  not  have  even  a  certain  standard  for  all  taps  manu- 
factured by  them,  but  working  to  their  old-established  gages, 
they  often  produced  large  taps  with  smaller  flats  on  the  top 
of  the  thread,  proportionally,  than  the  flats  on  smaller  taps. 

"In  order  to  overcome  the  difficulties  arising  from  the 
facts  mentioned,  we  understand  that  the  tap  manufacturers 
are  endeavoring  to  establish  a  standard  flat  for  the  top  of 
sharp  V-threads.  While,  as  far  as  we  know,  nothing  has 
been  definitely  agreed  upon  as  yet,  there  seems  to  be  opinions 
favoring  a  flat  equal  to  one-fifteenth  of  the  pitch.  This  is  a 
greater  flat  than  has  hitherto  been  employed  by  some  leading 
tap  makers.  Some  have  used  the  same  flat  for  the  V-thread 
as  is  used  for  the  Brigg's  standard  pipe  tap  thread,  which,  al- 
though theoretically  rounded  at  top  and  bottom,  is,  in  this 
country  at  least,  made  witli  a  small  flat  on  the  top  of  the 
thread.     The    width    of   this    flat    is    selected    so    as    to    give 


•  The  followinir  .articles  relating  to  screw-thread  s.vstems  have  been 
previously  published  in  Maciiinery  :  Whitworth  t-«.  Sellers  Thread. 
May,  1S9D ;  Screw  Pitches  in  Foreign  Countries,  February,  1900 ; 
Screws.  September,  liio:;:  Proposed  Standards  for  Machine  Screws, 
.tune,  190(i ;  British  Standard  Fine  Screw  Thread,  October,  1000;  The 
Flat  on  the  Top  of  Sharp  V-Threads.  October.  1006.  engineering  edi- 
tion :  .\utomobile  I'ine  Screw  Threads.  Novimber,  1900,  engineering 
edition  :  Standard  I'roportions  for  Machine  Screws,  December,  1907, 
engineering  edition  :  Screw  Thread  Systems.  Februarv,  1008.  See  also 
M.^cHiXEiiY's  Reference  Series.  No.  31,  Screw-Thread  Tools  and  GSges. 
page  3 ;    Screw-Thread   Systems. 


exactly  the  same  angle  diameter  as  la  obtained  when  roiind- 
ing  the  top  of  the  thread  in  ai'iordance  with  Brigg's  original 
proposition.  This  flat  is  e<pial  to  about  one-lweiity-flflh  of 
the  pitch." 

Apparently  the  various  tap  and  die  manufacturers  failed 
to  agree  upon  a  definite  standard  for  the  flat  on  the  top  of 
the  V-thread  so  as  to  establish  what  would  have  been  an 
exact  standard,  and  therefore  the  disi-ontinulng  of  the  manu- 
facture of  taps  and  dies  with  this  thread  has  been  agreed  tipon 

As  an  example  showing  how  the  gages  for  V-threads  of 
dilTerent  manufacturers  vary,  the  following  figures  giving  the 
pitch  diameter  of  a  :',-lnch  tap.  HI  threads  per  Inch,  as  made 
by  ten  manufacturers,  may  be  cited.  The  following  are  the 
ten  pitch  or  angle  diameters:  O.G702.  0.G73,  0.G71.  0.6734. 
0.6715,  0.671,  O.G714,  0.6715,  0.677  and  0.671.  The  theoretical 
pitch  diameter  is  0.6634. 

For  a  2-inch  gage,  with  4\!.  threads  per  inch,  the  pitch 
diameters  of  eight  manufacturers  are  as  follows:  1.8219, 
1.S18.  l.S;?3,  1.8176.  1.81S7,  1.8197,  1.828.  and  1.831.  The  theo- 
retical pitch  diameter  in  this  case  Is  1.807.  It  will  be  seen 
that  in  this  case  a  difference  of  approximately  1/64  Inch  exists 
between  the  gages  of  two  of  the  manufacturers. 

In  view  of  this  condition  it  is  clear  that  it  would  be  ad- 
vantageous for  the  manufacturers  and  the  users  alike  to 
discontinue  the  use  of  the  sharp  V-thread.  It  is  also  clear 
that  the  discontinuing  of  the  use  of  the  V-thread  is  a  better 
solution  of  the  difficulty  than  the  standardization  of  the 
thread;  because  the  latter  would  involve  a  change  in  the 
present  practice  of  all  the  manufacturers,  and  during  (he 
transition  period  the  standardization  would  create  quite  as 
many  serious  difficulties  as  the  adoption  of  a  practically  new 
standard.  In  fact,  it  seems  that  it  is  easier  to  abandon  the 
sharp  V-thread  entirely  than  to  try  to  force  a  somewhat 
different  standard  of  the  same  thread  on  the  trade.  As  the 
U.  S.  standard  form  of  thread  fills  the  requirements  of  a  de- 
sirable screw  thread  so  much  better  than  the  sharp  V-thread. 
it  Is  to  be  expected  that  the  majority  of  the  present  users  of 
the  latter  will  cheerfully  accept  the  change,  and  aid  the  tap 
manufacturers  in  their  commendable  effort  of  establishing 
uiie  standard.  A  rapid  acceptance  of  the  V.  S.  standard  in 
place  of  the  V-thread  is  all  the  more  likely  to  take  place, 
because  the  manufacturers  propose  to  charge  special  prices 
for  V-thread  taps  and  dies,  as  well  as  for  tools  with  the  old 
machine  screw  thread,  the  place  of  which  latter  will  be  taken 
by  the  A.  S.  M.  E.  standard  for  machine  screws. 

A  fact  that  will  be  useful  to  know  in  making  the  change  is 
that  the  pitch  diameter  of  the  U.  S.  standard  thread  is  some- 
what larger  than  the  pitch  diameter  of  the  sharp  V-thread, 
so  that  a  V-threaded  hole  can  be  re-tapped  by  a  U.  S.  standard 

thread  tap. 

*     *     * 

TREND  OF  AUTOMOBILE  DESIGN. 
An  analysis  of  the  cars  of  the  exhibit  at  the  last  Madison 
Square  Garden  Automobile  Show,  made  by  the  y'ew  York 
Times,  is  of  interest,  giving  as  it  does  the  general  trend  of 
design  and  use  of  motor  cars.  There  were  on  display  117 
complete  gasoline  cars,  28  gasoline  chassis.  19  motor  business 
wagons,  5  motor  business  chassis.  3  taxicabs,  6  steam  cars.  1 
steam  chassis.  37  electric  carriages,  and  5  electric  chassis.  A 
great  majority  of  the  gas  engines  had  water-cooled  cylinders, 
there  being  138  water-cooled,  and  7  air-cooled.  The  four-cycle 
type  of  engine  was  in  the  majority;  there  were  140  of  the 
four-cycle  type  and  only  5  of  the  two-cycle  type.  In  cylinder 
construction  there  was  considerable  variety,  there  being  25 
six-cylinder  models,  116  four-cylinder,  3  three-cylinder,  and  1 
single  cylinder.  Of  these,  96  were  in  pairs,  41  were  cast 
separately,  and  G  en  Hoc.  The  jump  spark  ignition  was  used 
on  125  cars  and  20  cars  had  the  make-and-break  system;  48 
of  the  cars  used  the  double-jump  spark  system.  56  the  dual, 
and  21  the  single  system.  In  clutches  the  cone  and  multiple- 
disk  were  equal,  each  type  being  used  on  56  cars.  On  the 
remaining  cars,  22  used  the  expanding  clutch  and  10  the  con- 
tracting type.  The  selective  gear  was  the  most  popular  in 
transmission  devices.  121  using  the  selective  and  only  one 
using  the  planetary  system. 
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BICKPORD   &  WASHBURN   TAP  THREAD 
MILLING  MACHINE. 

In  the  artifle  on  The  Manufacture  of  Taps  in  the  January, 
1909,  issue  of  Machinery,  was  shown  an  engraving  (Fig.  6) 
illustrating  the  method  of  threading  and  relieving  tapered 
taps  by  milling.  Tliis  method  of  cutting  taps  has  heen  used 
for  many  years,  special  machines  having  been  built  by  tap 
manufacturers  for  the  purpose.  The  firm  of  Bickford  & 
Washburn,  Greenfield,  Mass.,  has  now  for  the  first  time  placed 
a  machine  of  this  type  on  the  market  for  general  use  in  tap 
manufacturing.  It  is  the  design  of  Mr.  O.  S.  Bickford.  who 
has  had  many  years  experience  in  tap  manufacturing.     It  has 


Fig.  1.    Mechanism  of  the  Bickford  &  Washburn  Tap  Machine. 

been  his  aim  to  incorporate  in  this  machine  such  improve- 
ments and  adjustments  as  will  fit  it  for  a  wide  range  of  work 
In  general  use. 

Briefly,  the  operation  of  the  machine  is  as  follows:  The 
milling  cutter  D  is  cut  with  circular  (not  helical)  grooves 
of  the  cross  section  of  the  desired  tap.  This  cutter  is  fluted 
helically  to  give  a  smoother  cutting  action  than  would  be 
possible  with  straight  flutes.  This  cutter  revolves  continu- 
ously. The  tap  [7  is  mounted  in  front  of  it,  parallel  with  it 
if  a  straight  thread  is  being  cut,  and  at  a  suitable  angle 
in  the  case  of  a  taper  thread.  The  tap  revolves  slowly  at  a 
feed  suitable  for  the  cut  being  taken.  It  is  moved  forward 
as  it  is  revolved  by  a  lead-screw  geared  to  the  pitch  of  the 
thread.  Tbe  blank  is  fluted  previous  to  this  threading  opera- 
tion, to  permit  the  machine  to  be  arranged  for  relieving  as 
■well.  For  relieving,  mechanism  is  provided  which  moves  the 
tap  in  as  the  cutting  action  approaches  the  heel  of  the  land, 
and  brings  it  out  again  to  the  full  diameter  when  the  hob 
starts  in  again  on  the  next  cutting  edge.  The  arrangement 
of  mechanism  provided  for  giving  these  movements,  will  be 
understood  by  reference  to  the  accompanying  engravings  and 
the  following  description. 

The  driving  pulley  is  shown  at  A.  This  is  connected  to 
the  driving  shaft  B  by  a  clutch  which  is  automatically  dis- 
connected at  the  completion  of  the  work.  This  clutch  may 
be  operated  by  hand  lever  S.  Coarse  pitch  spiral  gears,  one 
of  bronze  and  the  other  of  steel,  connect  this  driving  shaft 
with  the  cutter  spindle  C,  on  which  the  hob  D  is  mounted. 
This  spindle  has  a  taper  front  bearing  with  a  large  collar 
for  end  thrust.  The  rear  bearing  is  of  the  tapered  and  split 
bushing  type,  adjusted  by  threaded  collars  at  each  end.  The 
cutter  or  hob,  as  is  shown  more  plainly  in  Fig.  2,  is  carried 
on  a  short  stiff  arbor  supported  at  its  outer  end.  This  rigid 
mounting  permits  the  taking  of  very  heavy  cuts  without  vi- 
bration. The  w-hole  of  this  hob  driving  and  carrying  mech- 
anism is  mounted  on  a  slide  which  may  be  adjusted  in  or 
out  to  suit  the  diameter  of  the  work,  though  a  fine  adjustment 
for  accurate  sizing  is  provided  in  addition  to  this,  as  will  be 
■explained  later. 

The  rotary  feeding  movement  of  the  blank  is  obtained  from 
the  driving  shaft  through  worm  gearing  E.  The  vertical 
worm-wheel  shaft  in  turn  drives  (through  a  second  set  of 
worm-gearing)  a  short  shaft  which  is  connected  by  change 
.gears  (not  visible  in  either  illustration)  with  the  camshaft  F. 


The  gears  provided  at  this  point  give  Ave  changes  of  feed. 
One  of  the  principal  functions  of  shaft  F  is  to  revolve  the 
work  and  feed  It  forward  to  agree  with  the  pitch  oi  the 
thread  being  cut.  To  permit  this  movement,  th»  work  V 
is  driven  from  its  squared  end  by  work  spindle  G,  which  is 
in  turn  connected  by  the  gears  shown  with  oriving  gear  H 
on  camshaft  F.  Spindle  O  is  mounted  in  an  adjustable  head 
clamped  to  bar  J,  which  forms  the  real  carriage  of  the  ma- 
chine. The  outer  end  of  the  blank  Is  supported  by  a  center 
in  slide  K,  also  held  in  a  second  head  on  bar  J.  The  axial 
movement  is  given  this  bar  and  the  work  which  it  supports 
by  a  short  lead-screw  at  K,  which,  through  the  split  nut  at  L, 
controls  a  yoke  on  shaft  J.  It  will  thus  be  seen  that  as  cam- 
shaft F  slowly  revolves,  the  work  is  revolved  in  unison  and 
fed  forward  at  the  same  time  by  lead-screw  y,  which  is 
made  of  the  same  pitch,  as  the  work. 

Besides  having  this  axial  movement,  bar  J  and  the  work 
holding  members  may  be  rocked  about  the  bearings  of  the 
bar  to  bring  the  work  closer  to  the  hob  or  further  from  it. 
This  movement  is  controlled  by  a  series  of  cams  M,  any  one 
of  which  may  be  brought  beneath  the  point  of  adjusting 
screw  0.  These  cams  have  four  lobes  for  four  fluted  hobs, 
three  lobes  for  three  fluted  hobs,  etc.  The  point  of  screw  0, 
which  is  seated  in  the  tail  center  head,  bears  on  the  cam 
surface,  and  rocks  the  work  in  and  out  from  the  cutter  to 
give   the   desired   relief.     Screw   0    is   also  used   for   the  fine 


Pig.  2.    A  Macliine  for  Threading  Taps  with  a  Hob. 

adjustment  for  the  diameter,  being  provided  with  a  gradu- 
ated dial  for  that  purpose.  Weight  T  keeps  the  point  of  O 
in  contact  with  the  cam. 

The  tap  being  cut  is  driven  by  a  dog  in  the  front  end  of 
work  spindle  O.  Provision  for  cutting  taper  taps  is  made 
by  adjusting  tail  center  K  crosswise,  a  fine  screw  movement 
being  provided  for  this  purpose.  The  other  center  is  the 
point  of  screw  P,  which  forms  part  of  the  work  spindle 
and  is  readily  tightened.  The  lead-screw  :N'  is  so  attached 
as  to  be  readily  removed  for  changing  from  one  pitch  to 
another. 

In  the  operation  of  the  machine,  the  split  nuts  L  are 
first  opened  allowing  bar  J  to  be  drawn  back  by  lever  R. 
The  nuts  are  then  closed,  the  finished  tap  is  removed,  the 
new  blank  is  inserted,  and  the  clutch  lever  S  is  thrown 
over,  starting  the  machine  again,  which  completes  the  new 
tap  and  stops  itself  ready  for  another  blank.  The  operation 
in  the  case  of  %-inch  pipe  tap  requires  about  three  minutes. 
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The  machine  Is  also  arranged  for  threading  the  hobs  D 
•which  It  uses  as  cutting  tools.  For  this  \vorl<  an  ordinary 
Vmilling  cutter  is  used,  of  the  proper  shape  for  the  thread. 
One  groove  at  a  time  Is  cut  In  the  hob  blanlt.  At  each  revo- 
lution the  machine  stops  and  the  operator  indexes  the  work 
ahead  by  hand  to  the  next  groove.  The  lead  screw  Is  free 
from  the  Influence  of  the  feeding  mechanism,  and  is  operated 
toy  the  knurled  index  pin  in  disk  Q,  which  seats  in  a  taper 
tiole  In  the  bed. 

The  regular  equipment  of  the  machine,  so  far  as  the 
movable  parts  are  concerned,  consists  of  a  full  set  of  extra 
lead  screws  and  nuts,  and  the  dogs  necessary  for  driving  the 
sizes  of  taps  as  required  by  the  range  of  the  customers'  work; 
depending  on  whether  right-  or  left-hand  taps  are  to  be  cut, 
and  whether  Briggs  standard  or  Whitworth  shapes  and  sizes 
are  to  be  used. 

The  first  machine  of  this  type  has  been  In  use  for  some 
time  and  is  giving,  so  the  builders  state,  complete  satisfac- 
tion to  the  purchaser.  It  Is  threading  2-inch  pipe  taps  at 
the  rate  of  one  hundred  per  day. 


ranged   for   Inspection   and   repair.     It  Is  built  by  the  Acme 
Mfg.  Co.,  Bradford,  Pa. 

The  two  cylinders  form  one  solid  casting  with  the  valve 
chambers  and  the  upper  half  of  the  crank  case.  This  casting 
Is  made  of  fine  gray  Iron,  and  has  an  ample  water  Jacket  cast 
integrally  with  It,  serving  for  both  the  gaa  engine  and  air 
compression  cylinders.  The  pistons  are  duplicates,  of  the 
usual   gas  engine  type;    they  are   very   light  and  extra   long. 


MIAMI   VALLEY   15-INCH    STANDARD 
ENGINE  LATHE. 

The  Miami  Valley  Machine  Tool  Co.,  of  Dayton,  O.,  has 
added  to  Its  line  the  15-inch  standard  engine  lathe  shown 
herewith.  Particular  attention  has  been  paid  In  this  lathe 
to  giving  a  strong  rigid  construction,  which  will  permit  heavy 
cuts  without  chattering  or  vibration.  The  head-stock  is 
massive  and  has  long  spindle  bearings,  bushed  with  phosphor 
bronze.  The  spindle  is  of  high-grade  crucible  steel,  bored 
with  a  1%-inch  hole.  The  cone  pulley  has  five  steps  for  a 
214-inch  belt,  and  the  back  gear  ratio  is  9.6  to  1. 

Among  the  conveniences  of  the  carriage  is  the  provision 
made  for  reversing  the  feed  in  the  apron,  as  well  as  in  the 
head-stock.  The  feeds  are  so  arranged  that  it  is  impossible 
to  throw  in  the  screw  and  feed  rod  motions  at  the  same 
time.  A  positive  geared  feed  is  provided,  obtainable  from 
a  connection  of  the  feed  rod  with  the  lead-screw.  This  is 
in  addition  to  the  four  belt  feeds,  which  range  from  50  to 
150  turns  per  inch.  A  chasing  dial  is  provided  to  permit 
threading   without   stopping   or   reversing   the    lathe. 


Miami  Valley  15-inch  Standard  Eng^ine  Lathe. 

The  price  includes  follow  and  steady  rests,  change  gears, 
large  and  small  face-plates,  double  friction  counter-shaft  and 
wrenches.  The  lathe  is  equipped  with  a  compound  rest, 
hut  a  plain  rest  will  be  substituted  if  ordered.  The  lathe  has 
an  actual  swing  over  the  bed  of  16%  inches.  It  will  weigh 
approximately  1,600  pounds  with  a  6-foot  bed. 


ACME   GAS-ENGINE  AIR  COMPRESSOR. 

The  gas-engine-driven  air  compressor  shown  herewith  is 
an  unusual  example  of  neatness  and  compactness  in  design, 
made  possible  by  combining  two  separate  units  in  one  ma- 
chine. This  apparatus  comprises  a  5-inch  by  5-inch  4  H.P. 
gas  engine  and  a  5-inch  by  5-inch  air  compressor  cylinder, 
mounted   in  one   frame,   and   with  all  parts  conveniently  ar- 


A  Gas-engine-driven  Air  CompresBOr  of  Simple  Deaign. 

and  the  rings  are  placed  well  to  the  top.  Oil  grooves  on  the 
lower  face  of  the  piston  ensure  even  distribution  of  the  oil 
thrown  against  it  when  exposed  at  the  lower  end  of  the  stroke. 
A  flywheel  is  mounted  on  each  end  of  the  gas  engine  shaft. 
They  are  carefully  balanced  and  of  ample 
weight.  The  crank-shafts  are  duplicates 
except  in  the  matter  of  length,  and  are 
made  of  a  tough,  mild  open-hearth  steel, 
forged  in  one  piece  from  the  solid  billet. 
The  connecting-rods  and  other  parts  are 
also  duplicates. 

One  of  the  features  that  allows  simpli- 
fication of  the  mechanism,  is  the  gearing 
of  the  engine  crankshaft  with  that  of  the 
compressor  in  the  ratio  of  two  to  one. 
This  allows  the  two  members  to  work 
at  suitable  speeds  for  each,  and  at  the 
same  time  permits  the  use  of  the  com- 
pressor crankshaft  as  a  lay  shaft  for 
I  perating  the  valves  of  the  gas  engine. 
The  gears  are  cut  from  forged  steel  blocks 
and  are  designed  with  a  factor  of  safety  of 
ten.  They  run  in  a  bath  of  oil,  so  that 
the  loss  of  power  is  negligible.  The  valves  and  stems  are  of 
special  nickel  steel  drop  forgings  formed  in  one  piece  and 
carefully  turned.  They  operate  vertically,  and  their  stems  are 
guided  in  long  bushings,  giving  great  durability  of  alignment. 
The  inlet  valve  area  of  the  compressor  cylinder  is  35  per  cent 
of  the  piston  area. 

The  advantages  of  this  arrangement  may  be  summed  up 
as  follows:  compactness  of  design;  simplicity  and  conse- 
quent low  first  cost;  thorough  lubrication  of  all  working  parts 
from  the  oil  bath  in  the  crank  case;  vertical  mechanically 
operated  valves;  rigid  cylinder  castings  and  frame;  removable 
long  bronze  bushings  for  the  shafts,  with  ring  oiling  bearings; 
easy  access  to  the  valves;  quietness  of  operation;  availability 
for  use  under  any  conditions,  with  natural,  producer  or  il- 
luminating gases,  gasoline  or  denatured  alcohol  as  a  fuel.     In 
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ordering,  llK'  purohaser  should  state  the  fuel  It  is  proposed  to 
use. 

An  iinlondiiig  device,  adjustable  for  different  pressures,  will 
he  provided  it  it  is  desired  to  maintain  a  given  pressure  in 
the  receiver.  This  allows  the  engine  lo  be  operated  continu- 
ously. High  efficiency  is  assured  by  the  careful  design,  the 
high  compression  obtained,  and  the  large  and  freely  moving 
valves.  The  machine  has  a  capacity  of  17  cubic  feet  of  air 
per  minute  at  a  pressure  of  230  pounds.  It  weighs  600  pounds 
completed. 


GILMER  IMPROVED  VERTICAL  BELT  SANDER 
AND  POLISHER. 

The  L.  H.  Gilmer  Co.,  504  Arch  St.,  Philadelphia,  Pa.,  is 
well  known  as  the  maker  of  the  Gilmer  endless  belt,  which 
was  first  described  in  the  New  Tools  department  of  the 
October.  1905.  issue  of  Machi.nery.  The  use  of  these  belts 
for  polishing  and  similar  purposes  has  resulted  in  the  design 
by  this  firm  of  the  vertical  belt  sander  and  polisher  shown 
herewith.  This  is  so  constituted  as  to  run  successfully  at  a 
belt  speed  of  4,000  feet  per  minute,  without  heating  the  bear- 
ings or  causing  appreciable  vibration.  TTie  work  Is  supported 
by  a  swinging  table,  which  may  be  adjusted  to  any  conven- 
ient level  to  suit  the  work  in  hand.     This  supports  the  weight 


Endless  Belt  Sander  and  Polisher  for  Wood  and  Metal  "Work. 

of  the  part  being  polished,   so  that  the   operator   is   free   to 
guide  the  work  with  as  much  care  as  may  he  required. 

By  means  of  double  screws  and  bevel  gears  the  tension 
of  the  belt  is  adjusted  from  one  side  by  a  single  crank.  This 
adjustment  keeps  the  shafts  always  in  line,  so  that  the  belt 
is  in  no  danger  of  being  thrown  off.  Various  special  appli- 
ances for  special  work  may  be  used.  One  of  the  most  useful 
of  these  is  the  provision  made  for  fastening  felt  or  other 
backing  to  the  machine  plate,  thus  giving  a  cushion  which 
is  very  effective  for  seme  kinds  of  work.  The  working  sur- 
face is  18  by  24  inches.  The  bearings  are  dust-proof  and  of 
solid  construction.  While  the  machine  runs  regularly  at 
4,000  feet  a  minute,  it  is  tested  thoroughly  at  a  speed  of  5,500 
feet.  It  may  be  used  as  a  sand  belt  for  wood-working  or 
(with  proper  abrasives)    for  metal  finishing. 


WEISS  REVOLVING  WRENCH. 

The  instrument  illustrated  in  Figs.  1  and  2  should  perhaps 
be  called  a  parallel  jaw  plier  rather  than  a  wrench,  if  strict 
definitions  are  to  be  followed,  but  the  revolvable  feature  in- 
cluded in  the  construction  fits  it  so  well  for  use  as  a  wrench 
on  all  parts  of  work  and  in  all  sorts  of  places,  that  the  title 
"revolving  wrench"  is  decidedly  appropriate.     The  tool  is  the 


invention  of  Mr.  Karl  Weiss,  118  Cherry  St.,  Waterbury,  Conn. 

Fig.  1  is  reproduced  from  a  photograph  of  the  tool,  and 
Fig.  2  shows  details  of  its  construction.  .laws  A  are  guided 
ill  suitable  slots  in  Ihe  body  bushing  li.  In  this  latter  mem- 
ber is  mounliMl  a  pivot  ('.  which  carries  two  gear  segments  D. 
whose  teeth  mesh  with  rack  teeth  cut  on  the  inner  edge  of 
jaws  A.  The  longitudinal  movement  of  a  thrust  bushing  K 
presses  it  against  the  ends  of  segments  D,  and  rotates  them 
about  pivot  C.  thereby  closing  the  jaws  together.  This  longi- 
tudinal movement  of  E  in  the  direction  of  the  axis  of  the 
tool  is  effected  by  gripping  the  handles  F,  which  are  thereby 
rotated  about  their  fukrums  O,  causing  their  inner  ends  to 
press  against  E.  When  the  grips  F  are  released,  the  coiled 
springs  shown  attached  to  segments  D  open  the  jaws  and  the 
handles  again. 

Body  bushing  B  and  the  jaws  A  which  are  mounted  in  it 
may  be  revolved  with  relation  to  the  handles.     The  fulcrums 


Fig.  1.    The  Weiss  Combined  Parallel  PUers  and  Revolving  Wrench. 

Cf.  whicii  are  cast  solid  with  the  handles,  bear  against  the  inner 
end  of  a  sleeve  H.  threaded  to  B.  When  jaws  A  and  bush- 
ings B  and  H  with  their  contained  parts  are  rotated  in  rela- 
tion lo  the  handles,  the  latter  remain  stationary  along  with 
bushing  J  which  supports  E.  When  the  handles  are  tightly 
gripped  and  the  jaws  close  on  the  work,  the  parts  are  locked 
against  revolving  owing  to  the  heavy  thrust  of  pivots  G 
against  H.  This  makes  of  the  tool  an  automatic  wrench  for 
turning  in  either  direction.  In  screwing  in  a  nut,  for  in- 
stance, it  Is  tightly  gripped  between  the  jaws.  This  gripping 
locks  the  tool,  so  that  the  twisting  of  the  wrists  turns  the 
nut.     A  slight  release  of  the  pressure  loosens  the  contact  be- 


Mach  hterj/JC.  r. 
Pig.  2.    Details  of  the  Construction  of  the  Tool. 

tween  G  and  H.  and  allows  the  wrists  to  be  twisted  back  again 
for  a  fresh  grip.  The  lightening  again  locks  the  tool,  so  that 
another  turn  may  be  given  the  nut — all  of  which  is  done  with- 
out removing  the  jaws  from  their  contact  with  the  work. 

An  ordinary  ratchet  wrench  w-ill  not  reach  in  every  hole 
or  corner  where  there  is  a  nut  or  screw  to  be  tightened. 
This  tool  will  reach  and  stay  on,  giving  the  operator  a  chance 
to  rotate  the  part  by  the  very  smallest  amount  required  in  a 
corner,  or  by  the  full  swing  of  the  hand  where  that  is  possible. 
It  does  not  require  a  new  grip  for  each  one-quarter  turn,  as 
with  the  common  parallel  pliers.  It  follows  the  quickest 
motion  of  the  worlvman's  hand  without  loosening  the  grip 
on  the  work  or  requiring  a  change  of  hands. 
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STEPTOE  16-INCH  CRANK  SHAPER. 

The  illustration  shows  a  newly  dcsiKiieil  bacU-Rearcd  crank 
shaper  made  by  the  John  Steptoe  Shaper  Co.,  oi  Cincinnati, 
O.  This  design  incorporates  a  number  of  improvements, 
among  them  being  a  stiffened  form  of  base,  a  damping 
arrangement  for  the  tool-head,  and  convenient  and  durable 
feed  mechanism. 

The  base  of  the  machine  on  the  operating  side  is  strength- 
ened by  a  basin-shaped  brace  of  thick  section.  Tlie  whole  of 
the  base  casting  is  made  very  heavy  to  avoid  vibration,  and 
consequent  unsteadiness  of  cutting  action.  The  shaft  bear- 
ings are  provided  with  press-fitted,  cast  iron,  ring  oiling 
bushes.  The  rings  are  made  of  wide  strips  of  brass,  giving 
a  much  more  liberal  supply  of  oil  than  when  wire  rings  are 


An  Improved  Desi£^  of  the  Steptoe  Crank  Shaper. 

vsed.  The  back  gears  are  operated  by  a  lever  at  the  back  of 
the  column  within  easy  reach  of  the  operator.  The  driving 
gears   are   of  a   high   grade   of   phosphor   bronze. 

The  ram  is  strongly  ribbed  and  heavily  braced.  The  head 
•can  be  instantly  loosened  and  swiveled  to  any  angle  by  push- 
ing the  lever  seen  at  the  back  of  the  head.  Pulling  the  lever 
forward  again  clamps  the  parts  together.  No  wrenches,  need 
to  be  used  for  this  adjustment,  thus  saving  time  and  annoy- 
ance. The  change  in  the  length  of  stroke  is  controlled  by 
a  lever  projecting  through  the  feed  plate,  which  can  be 
operated  when  the  machine  is  in  motion.  The  adjustment 
in  the  bull  gear  is  self-locked,  being  held  firmly  in  position 
■as  soon  as  the  adjustment  lever  is  taken  off  the  shaft. 

The  feed  motion  is  obtained  from  a  variable  throw  eccen- 
tric on  the  bull  wheel  shaft.  The  eccentric  is  pivoted  so 
that  it  can  be  swiveled  in  either  direction,  and  locked  at  the 
desired  adjustment  by  a  tapered  pin  entering  reamed  holes 
in  the  plate.  The  holes  are  drilled  and  numbered  to  agree 
with  the  number  of  teeth  in  the  feed  ratchet,  for  conven- 
ience in  changing  the  feed.  The  eccentric  strap  is  split  and 
fitted  with  a  fiber  washer,  so  that  adjustment  for  wear  may 
be  easily  effected  by  filing  this  washer  as  much  as  may  be 
required.  The  elevating  screw  fSr  the  table  is  entirely  en- 
closed, and  is  of  telescopic  construction.  This  prevents  oil 
and  chips  from  getting  in  under  the  base,  and  obviates  the 
necessity  for  a  hole  in  the  floor  as  well.  The  base  of  the 
■vise  is  graduated  for  its  angular  setting  on  a  beveled  sur- 
face, so  that  the  setting  can  be  easily  seen  by  the  operator. 
Another  vital  improvement  in  its  construction  is  offered  by 
the  bolts  provided  for  drawing  the  sliding  jaw  down  onto 
the  base, 'after  it  has  been  set  up  against  the  work.  As  is 
"well  Known,  when   fastening  worlv   in   a   vise   the  outer   jaw 


has  a  tendency  to  tilt  under  the  pressure.  These  clamping 
screws  avoid  the  posBlbllity  of  this  tipping,  and  thus  ussict 
In  securing  accurate  work. 

The  builders  also  manufacture  a  single  geared  crank  shaper 
of  similar  design,  with  the  gear  ratio  of  C%  to  1.  The  back- 
geared  crank  shaper  herewith  Illustrated  has  a  single  geared 
ratio  of  6%  to  I,  and  a  ba<k-geare<l  ratio  of  about  20  to  1. 


DRESES  MOTOR-DRIVEN  TURRET  LATHE  WITH 
SELF-CONTAINED  COUNTERSHAFT. 

A  striking  arrangement  of  self-contained  motor  drive  for  a 
brass  turret  lathe  Is  shown  herewith.  It  was  designed  and 
built  by  the  Dreses  Machine  Tool  Co.,  Cincinnati,  Ohio.  The 
motor  is  of  the  constant  speed  type,  all  the  changes  being 
made  by  shifting  the  belt,  as  with  the  usual  countershaft 
arrangement;  in  fact,  the  substance  of  the  design  consists 
in  placing  the  countershaft  in  the  cabinet  leg  beneath  the 
head-stock,  instead  of  mounting  it  on  the  ceiling  above  the 
machine.  The  constant  speed  type  of  motor  was  used  In 
preference  to  the  variable  speed  form,  because  the  high  rate 
of  rotation  of  the  spindle  in  brass  work  makes  a  geared 
speed  changing  device  practically  out  of  the  question.  Vari- 
able speed  motors  are  also  open  to  the  objection  that  they  are 
most  conveniently  mounted  en  the  head-stock,  where  their 
large  size  gives  an  unsightly  appearance  to  the  machine,  and 
sets  up  disturbing  vibrations  as  well.  The  motor  shown  in 
this  particular  installation  has  IVi  H.P.  capacity,  and  is  of 
the  alternating  current,  high  speed  type. 

The  motor  is  mounted  on  a  bracket  at  the  left  side  of  the 
cabinet  leg.  A  rawhide  pinion  on  the  armature  shaft  meshes 
with  the  large  gear  on  the  cone  pulley  shaft  journaled  in  the 
leg.  To  start  and  stop  the  spindle  more  quickly  than  is  pos- 
sible by  the  motor  controlling  switch,  a  friction  clutch  is  fur- 
nished, operated  by  the  long  lever  shown  at  the  left,  which 
thus  serves  to  connect  and  disconnect  the  lower  cone  pulley 
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Motor-driven  Brass  Finishine  Lathe  with  Countershaft  mounted 
in  Cabinet  Le^. 

and  the  driving  shaft.  It  will  be  noticed  that  this  pulley  is 
placed  as  near  the  floor  as  possible  to  give  a  long  belt  and 
avoid  vibration.  The  bed  and  cabinet  leg  are  constructed  to 
avoid  interference  with  the  shifting  belt  in  any  position. 


LANGELIER   SWAGING   MACHINE    FOR 
FINISHING  VALVE  STEMS. 

The  Langelier  Mfg.  Co.,  of  Providence,  R.  I.,  has  equipped 
its  regular  swaging  machine  with  tools  and  attachments 
which  adapt  it  to  the  finishing  and  sizing  of  gas-engine  valve 
stems.  The  advantages  of  doing  this  by  swaging,  rather 
than  by  grinding  as  usual,  are  two:  first,  the  operation  is 
much  more  rapid  and  less  expensive;  and  second,  the  quality 
of  the  metal  is  materially  improved  by  the  compression  to 
which  it  is  subjected  in  the  swaging  process. 

Fig.  1  shows  the  machine  equipped  for  this  work.  Fig.  2 
shows  the  valve  in  three  conditions:  the  rough  forging;  after 
turning  the  head,  and  after  swaging.  The  forging  (see  A) 
is  first  clamped  by  the  shank  in  a  lathe,  the  head  is  turned 
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find  finished  all  over,  and  tbe  tapered  swell  of  the  shank  Into 
tho  head  Is  machined.  The  forging  is  shown  In  this  condi- 
tion at  B  in  Fig.  2.  The  holder  for  the  swaging  operation  is 
shown  in  Fig.  3.  The  work  Is  grasped  by  the  finished  head 
ill  a  spring  chuck  D,  of  ordinary  construction,  tightened  by 
the  coarse-studded  screw  E  and  nut  F.  To  make  the  opera- 
tion of  this  nut  and  screw  by  handle  G  as  nearly  frictionless 
as  possible,  a  ball  thrust  biariiig  is  used,  as  shown.  The 
holder  is  mounted  on  a  slide  //.  which  is  actuated  by  hand 
lever  /  to  force  the  work  back  and  forth  between  the  dies. 
The  whole  attachment  is  supported  by  bracket  K,  clamped  to 
the  face  of  the  machine. 

The  finished  work  is  shown  at  C  in  Fig.  2.     It  will  be  noted 
that  a  reduction  of  l/32inch  has  been  made  in  the  stem  with 


operation  must  be  done  more  slowly, 
the  time   required   for  swagijig  was 


In  the  examples  shown, 
six  per  minute  for  tha 


Fig.  1.    The  Langelier  Reducing  Machine,  fitted  with  Attachments  for 
Finishing  Automobile  Engine  Valve  Stems. 

a  corresponding  increase  of  length,  which  of  course  is  al- 
lowed for  in  making  the  blank.  As  the  valve  stem  is  held 
by  the  chuck  on  its  outside  diameter  and  the  angular  face  x 
of  the  head,  this  Insures  the  finishing  of  the  stem  true  with 
the  valve  seat.  After  the  swaging  operation,  the  valve  is 
chucked  by  the  swaged  surfaces  of  the  stem,  and  surface  x 
trued  up  by  grinding,  thus  insuring  the  truth  of  the  impor- 
tant surfaces.     Where  great  accuracy  is  required,  the  makers 


Fig.  2.    Three  Stages  in  the  Making  of  a  Gas  Engine  Valve. 

advise  doing  the  swaging  in  two  operations.  The  first  opera- 
tion roughs  the  stem  down  to  within  five  or  six  thousandths  of 
the  required  dimension;  the  second  operation  sizes  It  and 
gives  it  the  desired  finish.  The  roughing  can  be  done  very 
rapidly  as  the  finish  Is  not  of  great  Importance.     The  second 


Fig.  3.    Plan  of  the  Attachment  for  Holding  the  Work  and 
Presenting  it  to  the  Machine. 

first  operation,  and  three  per  minute  for  the  second.  This  In- 
cluded the  time  for  putting  the  work  into  the  machine  and 
taking  it  out  again. 


BUFFALO  FORGE  WITH  MOTOR-DRIVEN 
BLOWER. 
The  forge  shown  herewith  is  built  by  the  Buffalo  Forge 
Co.,  of  Buffalo,  N.  Y.  It  is  a  new  design  embracing,  among: 
other  improvements,  an  all  steel  fan  directly  connected  to  an 
electric  motor,  running  1,700  revolutions  per  minute.  The 
motor  and  fan  case  are  securely  mounted  on  a  bracket  fast- 
ened to  one  of  the  rear  legs.  Being  mounted  on  the  same 
base,  they  are  kept  permanently  in  alignment.  The  only- 
wiring  necessary  is  a  plug  connection  to  a  lamp  socket  or, 
if  the  forge  is  permanently  located,  suitable  wiring  connec- 
tions may  be  made  in  the  usual  manner.     While  the  regular 


Forge  with  Direct-connected  Motor-driven  Blower. 

motor  furnished   is  intended   for  a  110  volt  circuit,  suitable 
windings   will   be   furnished   for   any   desired   circuit. 

The  forge  itself  is  well  constructed,  having  a  large,  heavy 
cast  iron  fire  pan,  with  a  sheet  steel  hood  for  an  8-inch  smoke- 
pipe,  and  a  detachable  sheet  steel  tank  with  an  extension 
or  tong  support.  This  gives,  the  operator  every  convenience 
for  a  wide  range  of  the  work.  The  tuyere  is  of  the  deei> 
fire,  anti-clinker  type,  provided  with  a  controlling  ball  hav- 
ing three  openings,  which  allow  the  blast  to  be  directed  to 
any  part  of  the  fire  bed,  and  also  give  a  blast  distribution 
which  results  in  quick,  even  heat  penetration  with  great 
economy  of  fuel.  The  blower  gives  an  adequate  air  supply 
through  a  short,  straight  blast  delivery  pipe.  In  which  all 
joints  are  eliminated  with  the  exception  of  the  connection, 
between  the  blower  and  the  tuyere. 
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CUTLER-HAMMER  SELF-STARTING  SWITCHES 
FOR  ALTERNATING  CURRENT  MOTORS. 

The  Cutler-Hammer  Mfg.  Co.,  of  Milwaukee,  Wis.,  has  de- 
veloped a  line  of  alternating  current  motor  controlling  appa- 
ratus, conveniently  mounted  on  slate  panels  for  immediate 
Installation.  Different  equipments  of  apparatus  are  used 
for  various  types  of  alternating  motors.  The  entire  line  in- 
cludes apparatus   for   use   with   the   slip   ring  type    of  motor 


Fig.  1.    Self  Starter  for  Squirrel  Cage  Type  of  Alternating  Motor. 

or  the  squirrel  cage  motor,  and  for  single,  two-  or  three-phase 
currents.  They  may  be  furnished  adapted  to  the  purposes 
of  both   manual   and   automatic    operation. 

Two  examples  of  this  line  are  shown  herewith:  Fig.  1 
Illustrates  a  self-starter  for  use  with  a  squirrel  cage  motor. 
In  such  work  as  driving  centrifugal  pumps,  or  similar  ma- 
chines, where  the  starting  torque  necessary  is  materially  less 
than  the  normal  full  load  torque  of  the  motor,  and  where 
the  motor  will  accelerate  promptly  with  a  voltage  not  exceed- 
ing 60  per  cent  of  the  line  voltage.  This  self-starter  is  of 
the  multiple  solenoid  type,  and  is  entirely  self-contained.  It 
consists  of  a  slate  panel  carrying  the  solenoid  switches  and 
relays,  which  is  mounted  on  a  supporting  frame  with  the 
starting  resistance.  The  primary  circuit  to  the  motor  for 
either    two-phase    or    three-phase    motors    is    controlled    by    a 


Pig.  2.    Automatic  Float  Swntch  for  Alternating  Current  Motor. 

double  pole  switch  in  the  smaller  sizes.  The  primary  switch 
and  starting  switch  are  of  open  construction,  operated  by 
single-phase  solenoids.  The  current  carrying  contacts  are 
laminated  copper  brushes  pressed  against  stationary  copper 
contacts  by  a  toggle  joint  mechanism,  insuring  a  perfect 
contact.  The  circuit  is  always  opened  and  closed  at  the  arc- 
ing contacts,  which  are  of  carbon  and  copper  and  are  readily 
renewable.  The  starting  resistance  is  non-inductive,  and  has 
ample  capacity  for  starting  the  motor  intermittently  under 
light  load  conditions. 


Kor  automatic  operation  such  as  1b  required  for  electric- 
;illy  driven  pumps,  which  have  to  be  controlled  by  the  water 
level  in  a  tank,  the  three  pole  float  switch  bIiowd  in  Fig.  2 
may  be  used,  controlliiiB  the  main  line  circuit  to  the  motor. 
It  is  intended  fur  use  only  with  self-starting,  Blngle-pbase 
motors,  or  squirrel  cage  type  two-  or  three-phase  induction 
motors,  which  may  be  thrown  directly  acroBB  the  line  to 
start.  No  self-starter  is  required  when  this  method  is  per- 
missible. As  will  be  seen  from  the  illustration,  the  float  switch 
consists  of  a  plain  slate  base  with  supporting  feet  carrying 
tile  switch  parts,  weight  lever  and  operating  lever.  The  oper- 
ating lever  is  to  be  connected  by  a  chain  or  other  suitable 
means  to  the  float  in  the  tank,  so  that  it  will  be  moved  up 
and  down  the  proper  distance  as  the  water  level  in  the  tank 
falls  and  rises.  When  the  operating  lever  moves  the  weight 
lever  Just  past  the  center,  the  weight  falls  the  rest  of  the 
way  and  opens  or  closes  the  switch  with  a  snap. 


ROCKFORD   MACHINE   &   SHUTTLE   CO.'S 
IMPROVED  SENSITIVE  DRILL. 

The  Rockford  Machine  &  Shuttle  Co.,  of  Rockford,  111.,  has 
improved  the  design  of  the  sensitive  drill  shown  In  the 
department  of  New  Machinery  and  Tools  In  the  June  issue 
of  Maciiinf-ry.  This  Improvement  relates  particularly  to 
the  drive,  the  gen- 
eral arrangement  of 
the  machine  being 
unchanged. 

The  driving  cone, 
as  shown  in  the  ac- 
companying e  n  - 
graving,  is  placed 
near  the  base  of 
the  column,  and 
mounted  on  a  slide 
which  is  vertically 
movable  by  means 
of  an  adjusting 
screw,  to  vary  the 
tension  on  the  driv- 
ing belts.  It  affects 
both  the  counter- 
shaft belt  and  the 
quarter-turn  belt 
which  drives  the 
spindle.  This  move- 
ment gives  3  inches 
o  f  adjustment, 

which  is  sufficient 
to  take  care  of  the 
stretch  for  a  long 
time  without  re- 
quiring the  belt  it- 
self to  be  short- 
ened. 

The  general  fea- 
tures of  the  ma- 
chine will  be  under-  sensitive  Drlll  with  Improved  Drive. 

stood  by  reference  to  the  illustration,  where'  the  table  is  shown 
tilled  vertically  and  carrying  a  centering  vise.  Round  stock, 
resting  in  the  cup  centers  at  the  base  of  the  column  and 
held  in  this  vise,  is  In  proper  position  for  centering,  making 
the  drill  practically  a  special  machine  for  that  work.  For 
regular  work,  the  round  table  may  be  substituted  for  the 
combined  cup,  V  and  solid  centers  shown.  The  spindle  boxes 
are  adjustable  for  taking  up  wear. 


GRAY  VARIABLE  SPEED  PLANER  DRIVE  FOR 
BELT-OPERATED  MACHINES. 

In  the  department  of  New  Machinery  and  Tools  in  the  De- 
cember, 1908,  issue  of  Machiseby,  we  illustrated  and  de- 
scribed a  self-contained  variable  speed  drive  which  the  G.  A. 
Gray  Co.,  of  Cincinnati,  0.,  has  developed  for  use  on  motor- 
driven  planers.     This   drive  has  been   adapted   to  belt-driven 
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maihliios    as    well,    aiirt    we    lierewilh    illustrate    the    driviiiR 
mechanisiii   of  a  small  planer  thus  equipped. 

This  rounter-shaft,  as  on  the  larger  motor-driven  machines, 
gives  four  thaiises  of  speed,  any  one  of  which  may  be  ob- 
tained without  shutting  off  the  power  or  stopping  the  planer; 
so  no  time  is  wasted  in  niakins  changts.  'i'he  return  speed 
is  constant,  being  obtained  from  the  primary  driving  shaft, 
which  is  driven  directly  from  the  line-shaft  by  a  bolt  on  the 
tight  and  loose  pulleys  shown.    The  loose  i)ulley  is  the  smaller 


is  in  motion.  It  is  stated  that  the  reversing  motion  is  so 
positive  that  the  tapping  depth  is  accurate  within  1/1  (1  of  a 
revolution.  Tills  insures  a  high  degree  of  uniformity  in  fit 
in    the   finished    threaded   joints. 

The  driving  mechanism,  when  the  depth  has  been  reached, 
stops  and  returns  the  spindle  automatically,  when  it  again 
stops,  waiting  for  the  operator  to  remove  the  work.  There 
is  thus  no  danger  of  injury  in  the  way  of  getting  the  fingers 
caught  in  the  mechanism.  When  the  new  work  has  been 
clamped  in  i)lace,  the  machine  is  started  by  a  loot  lever  after 
the   operator   has  left   the   working   position. 


GLOBE  MACHINE  &  STAMPING  CO.'S  KERO- 
SENE OIL  BURNER. 

The  Globe  Machine  and  Stamping  Co..  974  Hamilton  Ave., 
Cleveland,  O.,  is  manufacturing  a  kerosene  oil  burner  under 
patents  of  John  A.  Mathes,  a  California  inventor.  It  is  de- 
signed to  fill  a  wide  field  of  industrial  uses,  where  the  installa- 
tion is  not  so  large  as  to  warrant  putting  in  an  independent 
gas  plant.  For  most  industrial  work  the  artificial  gas  is  too 
expensive,  and  coal  or  coke  is  not  convenient  or  eflScient. 
and  requires  constant  attention.  The  new  burner,  using  kero- 
sene oil  is  thus  adapted  to  the  heating  of  drying  ovens,  heat- 
treating  furnaces  for  steels,  enameling  ovens,  water  heating 
apparatus,  and  numerous  other  industrial  purposes. 


Application  of  the  Gray  Variable  Speed  Counter-shaft  to  a 
Belt-driven  Planer. 

of  the  two,  so  that  the  belt  pull  is  lessened  when  the  ma- 
chine is  not  working.  The  usual  beveled  shoulder  between 
the  pulleys  facilitates  shifting.  The  belt  shitting  fingers 
for  the  tight  and  loose  pulleys  are  universal,  and  can  be  set 
to  work  properly  when  the  planer  stands  in  front  of,  or  be- 
hind, or  directly  underneath  the  line-shaft.  The  handle  for 
controlling  this  shifting  is  located  at  the  front  of  the  ma- 
chine. 


POTTSTOWN  MACHINE  CO.'S  AUTOMATIC 

TAPPING  MACHINE. 
The  Pottstown   Machine  Co.,  of  Pottstowu,  Pa.,  is  building 
an    automatic    machine    for   tapping    T's,    45-degree    L's    and 


A  Gang  of  Automatic  Tapping  Machines  for  T's.  Elbows,  etc. 

similar  fittings.  The  mechanism  of  the  machine  is  such 
that  its  movements  are  automatic,  there  being  nothing  for 
the  operator  to  do  except  place  the  work  in  the  machine  and 
remove  it  when  completed. 

From  two  to  six  machines  may  be  mounted  on  a  single 
base  as  shown.  Any  one  of  these  may  be  started,  stopped 
or  adjusted  without  interfering  with  the  other.  The  work 
is  held  in  a  vise  having  jaws  of  suitable  form  to  center  the 
work  with  the  tapping  spindles.  These  are  carried  in  heads 
w^hich  are  adjustable  about  a  circular  face,  as  shown,  to  any 
position  on  the  quarters,  or  on  the  intermediate  4.5-degree 
angles.  From  one  to  three  heads  for  each  piece  may  be 
employed  as  required.  The  tapping  spindles  are  arranged 
to  make  a  definite  number  of  revolutions,  adjusted  to  agree 
with  the  length  of  thread  to  be  cut.  This  adjustment  may 
be  made  by  even  quarters  of  a  revolution  while  the  machine 


A  Gravity-fed  Burner  for  Kerosene  Oil. 

As  compared  with  other  forms  of  apparatus  for  burning 
oil  of  various  kinds,  this  apparatus  does  not  require  a  forced 
blast,  and  does  not  use  an  atomizer  of  any  kind.  The  oil  is 
atomized  by  heat  under  conditions  that  prevent 
the  deposition  of  carbon  in  the  vaporizing  cham- 
ber. There  is  thus  no  interference  with  the  opera- 
tion of  the  burner.  The  burner  does  not  require 
pressure  pumps  for  forcing  the  oil,  which  is  fed 
to  it  from  a  reservoir  or  barrel  placed  about  10 
feet  above  the  level  of  the  burner.  The  construc- 
tion is  the  simplest  possible  and  the  flame  is  con- 
trolled with  all  the  ease  of  a  gas  burner.  The 
flame  resembles  very  much  that  of  natural  gas. 
Three  of  these  burners  in  a  brick  oven  about  4 
by  5  by  15  feet  (300  cubic  feet)  heat  the  oven  to 
a  temperature  of  1,000  degrees  Fahrenheit,  and 
consume  collectively  about  four  gallons  of  oil  per 
hour.  Five  natural  gas  burners  consuming  about 
700  feet  of  gas  per  hour  were  required  to  do  the 
same  amount  of  work.  It  will  thus  be  seen  that 
the  cost  of  operating  this  burner  on  kerosene  oil 
(a  fuel  obtainable  anywhere)  puts  its  use  practically  on  a 
par  with  that  of  natural  gas. 


ROCKPORD    COMBINED    DRILLING   AND 
TAPPING  MACHINE. 

The  bench  drill,  and  the  12-  and  14-inch  drilling  machines 
manufactured  by  the  Rockford  Drilling  Machine  Co.,  of  Rock- 
ford,  111.,  are  now  provided  (if  desired  by  the  customer) 
with  a  tapping  mechanism  of  unusual  convenience,  built  into 
and  a  part  of  the  machine  itself.  The  construction  of  the 
device  will  be  understood  after  a  study  of  the  accompanying 
engraving  and   description. 

For  drilling,  the  usual  bevel  gear  connection  is  made  be- 
tween the  horizontal  cone  pulley  shaft  and  the  spindle.  The 
quick  reverse  for  tapping  is  driven  from  a  separate  bevel 
gear  face  on  the  driving  bevel  pinion  on  the  cone  shaft.     This 
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rear  bevel  face  meshes  willi  an  Intermediate  gear  on  a  ver- 
tiial  stud  in  a  liousing  at  tlie  top  ol^  tlie  frame.  An  inter- 
mediate spur  gear  Is  keyed  to  this,  whiili  in  turn  mesbea 
witli  a  spur  pinion  on  a  sleeve  surrounding  tho  upper  end 
of  the  spindle.  The  clutch  playing  between  the  bevel  gear 
and  spur  pinion  on  the  spindle  thus  serves  to  engage  it  with 
either  of  these  gears,  giving  a  forward  movement  in  one 
direction   and   a  quick   reverse   in   the   other. 

The  operation  of  the  machine  for  tapping  is  very  simple. 
The  dutch  lever  on  the  right-hand  side  of  the  spimlle  is  so 
located  that  the  operator  can  control  It  by  the  thumb  and 
the  forefinger  of  the  right  hand,  which  at  the  same  time 
grasps  and  operates  the  knurled  hand-wheel  which  controls 
the  feed.  The  operator  is  then  free  to  use  his  left  hand  to 
hold  the  work,  and  to  rapidly  change  the  pieces.  The  inter- 
mediate gears  of  the  tapping  device  are  mounted  on  an  up- 
right movable  shaft  which,  when  lifted  up,  disengages  these 
gears  from  the  rear  bevel  face  on  the  wheel  drive  shaft. 
When  the  gearing  is  thus  disengaged  the  machine  is  free 
for   straight   drilling   at    high    speeds.     Tlie   tapping   mechan- 


Rockford  Drilling  Machine  with  Built-in  Tapping  Attachment. 

ism    may    thus    be    instantaneously    engaged    or    disengaged 
without  requiring  the  operator  to  move  from  his  position. 

This  mechanism  has  the  advantage  over  the  ordinary  re- 
movable or  portable  tapping  attachment  in  allowing  the 
w^ork  to  be  done  at  the  normal  height.  When  the  usual 
attachment  is  used,  mounted  in  the  spindle  by  a  tapered 
shank,  the  operator  is  required  to  hold  his  work  six  or  eight 
inches  below  the  natural  level.  The  builders  state  that  they 
are  preparing  to  furnish  this  arrangement  in  modified  form 
to  suit  their  entire   line  of  upright  and  gang  drills. 


HOB   SHARPENING  ATTACHMENT   FOR  THE 
WALKER  UNIVERSAL  GRINDER. 

In  last  month's  issue  of  Machinery,  in  the  department  of  New 
Machinery  and  Tools,  we  described  certain  improvements  in 
the  universal  grinder  built  by  the  Walker  Grinder  Co.,  of 
Worcester,  Mass.  These  improvements  related  particularly 
to  the  method  of  mounting  the  wheel  spindle  universally  so 
that  it  can  be  swiveled  to  any  angle  about  a  vertical  or  hori- 
zontal axis.  This  universal  adjustment  is  obtained  through 
a  wide  range  in  every  direction,  without  any  difBculty  in  the 
belt  drive,  which  is  so  arranged  that  the  belt  passes  freely 
over  the  various  driving  and  idler  pulleys  without  change 
of  tension,  and  without  tending  to  crowd  against  the  flanges. 


This  spindle  drive  has  made  possible  an  Ingenious  and  efteit- 
Ive  hob  sharpening  attachment  (see  Fig.  1)  which  la  Ilia 
subject  of  this  description. 

Method  of  Orlndlner  Hobs  and  other  Formed  Cutters. 
To  understanil  the  iirimiple  of  this  device  It  will  first  be 
necessary  to  examine  the  different  methods  that  are  employed 
for  sharpening  hobs  or  other  form  cutters.  The  common 
way  of  doing  this  is  shown  In  Fig.  2.  The  face  x  of  the 
wheel   is  trued    up  to  a  plane  at  right  angles  to  the  spindle 


Fig.  1.     Hob  Sharpening  Attachment  for  the  Walker  Gtinfler. 

axis.  This  face  is  fed  against  the  cutting  face  of  the  hob 
tooth,  the  feed  movement  being  in  the  direction  of  the  arrow. 
The  face  of  the  wheel  covers  the  whole  surface  of  the  tooth 
as  the  work  is  passed  back  and  forth  in  front  of  it.  The 
difficulty  of  obtaining  good  rtsults  by  this  method  lies  in 
the  fact  that  the  wheel  wears  away  (as  it  must  to  cut  freely 
and  effectively),  and  as  the  outer  corner  is  subjected  to  the 
most  severe  duty.  It  wears  away  fastest.  The  wheel  thus 
tends  to  assume  the  shape  indicated  by  the  dotted  line  a  b, 
which  is  obviously  not  fitted  for  giving  the  proper  shape  to 
the   cutting  edge. 

The  better  procedure  is  shown  in  Fig.  3.  Here  the  grind- 
ing spindle  is  tilted  so  that  the  flat  surface  of  the  wheel 
clears  the  work;  the  wheel  is  set  to  the  proper  depth  of  cut 
and  then  fed  downward  as  shown  by  the  arrow,  until  the 
bottom  of  the  groove  is  reached.  This  is  much  more  satisfac- 
tory than  the  first  method,  producing  a  flat  radial  cutting 
edge  until  the  wheel  has  worn  hack  beyond  line  a  b.  The 
principal  objection  to  this  method  of  grinding  lies  in  the 
fact  that  it  requires  a  vertical  feed,  which  is  inconvenient 
for  any   ordinary  design  of  grinding  machine. 


Fig. 2 


Fig.3 


Fig.4 
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Figs.  2,  3  and  4.    Various  Methods  of  Sharpening  Hobs  and 
other  Formed  Cutters. 

The  objections  applying  to  the  other  two  methods  are  obvi- 
ated by  the  process  shown  in  Fig.  4,  which  is  employed 
in  the  Walker  grinder.  Here  the  face  of  the  tooth  to  be 
ground  is  placed  on  a  horizontal  plane,  and  the  grinding 
spindle  is  set  at  the  proper  angle  to  conform  to  the  shape  of 
the  groove  in  the  cutter.  The  radial  face  of  the  tooth  is 
thus  surface  ground  by  the  beveled  periphery  of  the  wheel; 
and  by  referring  to  line  a  b,  it  will  be  understood  that  the 
wear  of  the  wheel  simply  reduces  its  diameter  and  slightly 
rounds  its  outer  corner,  without  affecting  the  finished  sur- 
face.    The    feed    is    horizontal    as   shown.     Other    advantages 
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of  this  method  are  a  reduction  in  the  heating  effect,  the 
possibility  of  grinding  into  a  sharper  corner,  and  of  grind- 
ing a  spirally  grooved  cutter.  This  is  impossible  by  either 
of  the  other  two  methods,  as  plain  surfaces  do  not  clear  spiral 
grooves  readily.  There  is  no  difficulty  on  this  score  with 
the  beveled  cutting  face  in  Fig.  4.     The  Walker  grinder  has 


MiichlneryJ''.T. 
Pig.  5.    Plan  View  of  Hob  Sharpening  Device  vrith  Helical  Attachment. 

been  designed  to  permit  the  placing  of  the  wheel  in  the  par- 
ticular  position   required   for   grinding   spiral   hobs   properly. 

The  Hob  Sharpening-  Attachment. 
The  mechanism   of  this   attachment   is  shown   in  detail   in 
Figs.  5  and  6.     The  stand  A.  fastened  to  the  top  of  the  grinder 
table,    carries    work    spindle    B,    which    is    provided    with    a 


right-hand  teeth  In  Fig.  7  is  the  same  as  in  Fig.  4.  For 
left-hand  teeth  the  cutter  spindle  is  tipped  to  the  correspond- 
ing position  below  the  horizontal,  and  the  grinding  is  done- 
on  the  under  side  of  the  tooth  face,  as  shown  in  Fig.  8. 
This  latter  illustrates  the  fltxibility  of  the  spindle  drive  pro- 
vided. 

It  is  understood,  as  explained  in  connection  with  Fig.  4, 
that  the  face  of  the  cutter  tooth  is  thus  finished  by  a  surface 
grinding  operation,  using  the  automatic  cross-feed  in  the 
regular  manner.  The  sharp  corner  of  the  grinding  wheel  1& 
maintained  by  the  wear  of  the  periphery.  There  is  practi- 
cally no  danger  of  drawing  the  temper  of  the  cutter,  and 
when  the  tooth  is  ground  it  presents  a  keen  edge,  without 
discoverable  evidence  cf  round  edges  and  other  imperfections. 


HELWIG   PNEUMATIC   CHIPPING   AND   RIVET- 
ING HAMMERS. 

The  Helwig  Mfg.  Co.,  St.  Paul,  Minn.,  is  building  the  ham- 
mer illustrated  herewith.  It  is  designed  to  meet  the  severest 
requirements  for  tools  of  this  kind,  being  of  large  capacity, 
simple  design,  substantial  construction,  convenient  of  manipu- 
lation, and  low  in  cost  of  operation  and  maintenance. 

The  handle  is  drop-forged  and  of  tlie  closed  type,  having  a 
shape  conforming  to  the  grip  of  the  hand.  The  locking  de- 
vice makes  it  impossible  for  it  to  get  loose  on  the  barrel. 
The  hose  connection  is  at  right  angles  with  the  barrel,  mak- 
ing it  more  convenient  to  handle  and  Kssening  the  pull  of 
the  hose  on  the  operator.  It  also  gives  more  clearance  Id 
close  quarters,  and  obviates  wear  and  tear  on  the  hose  and 
the  threaded  connections. 


I 

f^t 

(j 

f 

Xach  ill  cry^'.  Y. 


Fig.  6.    End  View  of  Device. 


Fig.  7.    Arrangement  of  Machine  for  Grinding 
a  Kight-hand  Hob. 


Fig.  8.    Arrangement  for  Left-hand  Hob. 


tapered  hole  for  receiving  the  hob  or  cutter  arbor.  For  hobs 
with  spiral  grooves  a  mechanism  is  provided  for  rotating 
the  work  in  unison  with  the  longitudinal  table  movement. 
This  rotation  is  governed  by  a  swiveling  bar  C.  identical  in 
construction  with  that  used  on  lathe  taper  attachments.  The 
block  sliding  in  this  guide  is  pivoted  to  the  end  of  cross-bar 

D,  which  thus  receives  a  greater  or  less  cross  movement  in 
unison  with  the  table,  depending  on  the  angle  at  which  the 
slide  C  is  set.     Rack  teeth  cut  in  D  engage  intermediate  gear 

E,  which  in  turn  meshes  -with  pinion  F  on  the  spindle.  For 
grinding  straight  grooved  hobs  or  cutters,  the  bar  C  is  set 
parallel  with  the  table  movement. 

The  indexing  mechanism  is  plainly  show'n  in  Figs.  5  and  6. 
Pinion  F  is  not  keyed  to  spindle  B,  but  is  part  of  arm  G, 
whieli  carries  the  index  pin,  J.  The  index  plate  H  is  keyed 
to  the  spindle.  The  index  pin  may  be  adjusted  radially  to 
line  up  with  any  particular  row  of  holes  in  the  index  plate. 
The  latter  may  be  changed  to  give  any  required  indexing. 
It  will  thus  be  seen  that  the  rotary  movement  for  the  spiral 
attachment  is  transmitted  from  cross-bar  D  to  intermediate 
gear  E  and  pinion  F  to  index  arm  G,  and  thence  through 
pin  J  and  plate  H  to  the  spindle  B. 

Method  of  Setting  up  the  Machine. 

Figs.   7  and   8   show  the  arrangement   of  the  machine   for 

grinding    right-   and    left-hand    teeth    respectively,   when    the 

cutter,   as  would   be  the   case   if  made   with   a  solid   shank, 

cannot  be  reversed  in  the  spindle.     The  arrangement  for  the 


The  valve  chamber  is  hardened  and  ground,  and  solidly 
bedded  in  the  barrel,  though  it  is  easily  removable.  The 
whole  valve  mechanism  is  very  simple.  The  valve  is  bal- 
anced and  of  the  positive  type,  with  a  large  wearing  surface. 
As  it  operates  in  the  same  direction  as  the  piston,  the  wear 
on  it  is  reduced  to  a  minimum,  and  the  full  power  of  the  air 
is  utilized  for  effective  work,  instead  of  being  wasted  in 
overcoming  friction.     The  piston  is  a  solid  piece  of  tool  steel. 


Helwig  Chipping  Hammer. 

also  hardened  and  ground.  The  construction  is  such  that  the 
operator  does  not  feel  the  hard  metallic  blow  met  with  in 
some  tools  of  this  kind.  This  lessens  his  fatigue  and  in- 
creases his  efficiency.  The  hammer  will  not  operate  unless 
the  chisel  is  in  place. 

This  tool  is  made  in  a  wide  variety  of  sizes  and  capacities, 
both  for  chipping,  calking  and  beading,  and  for  riveting.     To 
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llluslrate  the  power  of  the  Icol,  il  Is  said  that  the  41nch 
stroke  riveting  hammer,  weighing  11  pounds,  wili  drive  %-lnch 
rivets  steam  tight. 


SLOTTING  ATTACHMENT  FOR  THE  BURKE 
MILLING  MACHINE. 

The  aiionipaiiyiiiK  illustration  shows  a  baclt-geared  slot- 
ting attachment  designed  by  the  Burise  Machinery  Co.,  1837 
Thirty-nilh  St.,  Cleveland,  O.,  for  use  with  its  No.  3  and  4  mill- 
ing machines.  One 
of  the  novelties  in 
the  construction  of 
this  attachment  t  s 
liio  geared  d  r  i  v  e  , 
which  malies  heavy 
cuts  possible  on  a 
high  speed  miller. 

The  attachment  is 
clamped  to  the  face 
of  the  column,  and 
to  the  over-hanging 
arm  support,  maliing 
it,  for  all  practical 
purposes,  a  part  of 
the  machine.  The 
guides  for  the  slide 
swivel  on  this  sup- 
port about  the  axis 
of  the  driving  pin- 
ion, to  any  angle  up 
to  10  degrees  either 
side  of  the  center. 
The  graduated  dial  for  reading  this  adjustment,  and  the  bolt 
for  clamping  the  slide  to  the  desired  angular  position,  are 
clearly  shown  in  the  engraving.  The  strol<e  is  one  inch.  The 
device  weighs,  complete,  twenty-three  pounds. 


Back-geared  Slotting:  Attachment  with 
Gear  Case  removed. 


FAY  &  SCOTT  DOUBLE-HEAD  FACING  LATHE. 

The  62-inch  double-head  lathe  shown  herewith  is  a  combi- 
nation of  facing  machine  and  lathe.  It  is  particularly  de- 
signed for  use  in  facing  flanges,  girders  and  similar  work 
held  in  stationary  fixtures  on  the  bed.  For  this  purpose  it  is 
provided  with  facing  slides  and  tool-holders  on  the  face- 
plates. It  is  also  adapted  to  the  boring  of  cylinders  by  means 
of  a  traveling  head  boring  bar.  The  machine  was  constructed 
from  the  stock  parts  of  the  builders'  regular  38-inch  standard 
lathe,  raised  to  swing  to  62  inches  over  the  bed,  and  50 
inches  over  the  carriage. 

The  machine  is  fitted  with  a  regular  carriage,  having  an 
extension  for  the  extra  swing;   it  is  provided  with  the  usual 


The  back  gear  ratio  is  nvi  to  1;  the  gear  ratio  with  the 
triple  drive  into  the  faceplate  is  40  to  1.  The  maximum  dis- 
tance between  the  facing  beads  with  a  22-Inch  b  d  is  13  feet. 
The  weight  is  24,000  pounds.  The  builders  are  Fay  &  Scott, 
Dexter,  Me. 

WESTMACOTT  HARDENING  AND  ANNEALING 
FURNACE. 

The  accompanying  engraving  shows  a  hardening  and  an- 
nealing furnace  recently  furnished  by  the  Westraacott  Gas 
Furnace  Co.,  Inc.,  of  Providence,  R.  I.,  to  the  Rock  Island 
Arsenal.  It  is  notable  for  the  small  gas  consumption  due 
to  a  new  style  of  burner  with  which  it  is  equipped. 

The  furnace  is  Intended  for  annealing  and  hardening  car- 
bon steel,  the  maximum  temperature  required  being  1,600  F. 
The  space  to  be  heated  is  62  inches  long  and  26  Inches  wide. 
Nine  burners  on  each  side  are  provided,  or  eighteen  in  all. 
These  are  divided  into  three  sets  of  six  each,  controlled  Inde- 


A  Hardening:  and  Annealing  Furnace,  which  shows  great  Fuel  Economy. 

pendently,  as  shown  in  the  engraving.  The  furnace  operates 
satisfactorily  on  about  425  cubic  feet  of  gas  per  hour;  the 
fuel  in  this  case  has  a  richness  of  about  425  B.  T.  U.  per 
cubic  foot,  and  the  air  pressure  is  lio  pound  per  square  Inch. 
The  net  weight  of  the  furnace  is  6,500  pounds. 


A  Modified  Lathe,  adapted  to  Facing  and  Boring  Work  mounted  on  the  Be 

feeds  and  screw  cutting  features,  making  the  machine  avail- 
able for  ordinary  lathe  work.  The  head-stocks  are  each  ad- 
justable lengthwise  of  the  bed  by  a  rack  and  pinion  move- 
ment; they  may  be  clamped  in  any  position  to  suit  the  work 
in  hand.  The  facing  heads,  which  also  form  the  faceplates 
of  the  lathe,  are  driven  by  the  usual  triple-geared  mechanism, 
being  provided  with  internal  gear  teeth  in  their  rims  engag- 
ing driving  pinions  in  the  head-stock.  Each  head-stock  is 
driven  from  a  spline  shaft  passing  through  the  center  of  the 
bed.  The  spindles  run  in  opposite  directions  to  equalize  the 
strain  on  the  work. 


CUTLER-HAMMER  ALTERNATING  CURRENT 
DRUM  CONTROLLERS. 

The  Cutler-Hammer  Mfg.  Co.,  of  Milwaukee,  Wis.,  has  re- 
cently developed  a  line  of  drum  controllers  for  use  with  two-  or 
three-phase   slip   ring   motors,    operating   cranes,    hoists,    and 
other   classes   of  machinery   which   require   frequent   starting 
or  stopping.     Both  the  drum  and  resistance  are 
rated    for   intermittent    duty   not   exceeding   150 
per  cent  of  the  motor  rating,  for  both  primary 
and   secondary  circuits;    and  they   are  designed 
to   reduce  the   motor  speed   50   per  cept   under 
average  load   conditions.     Where   the  service   is 
exceptionally  severe,  or  where  special  specifica- 
tions are  to  be  met  for  which  the  standard  con- 
troller may  not  be  suitable,  the  builders  are  pre- 
pared    to     give     estimates     en     special     equip- 
ment. 

The   drums   consist   of   a   three-pole   primary, 
combined  line  and  reverse  switch,  with  a  cylinder 
for    controlling    the    secondary    starting    and 
d  or  Carriage.        regulating     resistaucc,     mounted     on     the     con- 
troller   shaft    and    driven    directly    by    the    operating    lever. 
For  all  sizes  of  drums  the  secondary  resistance  controller  Is 
of  open  construction.     For  the  types  A,  B  and  C  drums  the 
primary  switch  is  also  of  open  construction,  but  for  the  types 
D  and  G  drums  the  primary  switch  is  immersed  in  oil.     The 
A,  B  and  C  drums  are  arranged  for  wall  mounting,  but  the 
D  and  G  drums  are  for  floor  mounting,  in  order  to  provide 
properly  for  the  oil  tank  containing  the  primary  switch.     The 
installation  of  the  latter  should  provide  space  for  the  removal 
of  the  oil  tank  for  connecting  and  inspection.     The  drums  are 
constructed   of  the  best  materials  throughout.    All   contacts 
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and  brushes  are  nuule  of  hard  drawn  copper  and  are  easily 
and  cheaply  renewed.  The  contact  segments  are  firmly 
mounted  on  a  metal  cylinder,  which  remains  perfectly  true 
under  all  climatic  conditions.  The  oil  tanks  for  the  types 
D  and  (!  drums  are  of  seamless  steel  and  will  not  leak.  These 
tanks  should  he  kept  full  of  a  clear  mineral  oil.  Machine  oil 
must  not  be  used. 

Resistance  is  provided  in  each  of  the  three  phases  of  the 
motor    circuit,    mounted    in    comparatively    small    frames    for 


Fig.  1.     Reversible  Drum  Controller 
for  Alternating  Current. 


Fig.  2.     Drum  Controller  with  Oil 
Tank  for  Primary  Sw^tch. 


convenient  installation.  E.xcept  for  the  small  sizes,  the  resist- 
ance is  of  the  cast  metal  grid  type.  The  resistance  is  as 
compact  as  possible,  consistent  with  ample  capacity  for  inter- 
mittent regulating  duty. 


LUFKIN  STEEL  TAPES  FIGURED  FOR  INSTAN- 
TANEOUS READING. 
The  accompanying  illustration  shows  at  a  glance  the  nature 
of  an  improvement  in  the  figuring  of  steel  tapes,  which  has 
been  devised  by  the  Lufkiii  Rule  Co.,  of  Saginaw,  Mich. 
Everyone  who  uses  a  long  tape  has  suffered  the  inconvenience 
which  arises  from  the  fact  that  the  number  of  the  feet  is 
■only  registered  at  the  end  of  each  12  inches.     When  an  exact 
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Instantaneous  Reading  Graduations  for  Steel  Tapes,  giving 
both  Feet  and  Inches. 

measurement  is  required  which  comes  between  two  foot 
marks,  it  is  necessary  to  first  ascertain  the  number  of  inches, 
and  then  go  back  carefully  to  discover  the  last  registered 
foot. 

The  improvement  consists,  as  may  be  seen,  in  printing  the 
number  of  feet  in  smaller  figures,  at  each  inch  mark,  imme- 
diately preceding  the  number  of  inches.  This  makes  it  possi- 
ble to  read  without  risk  of  error  the  exact  measurement  at 
any  point.     On   the   upper  tape,   for   instance,  the  dimension 


■iti  feet.  7 '-J  inches  may  be  read  at  a  single  glance.  A  com- 
mon error  is  that  of  reading  11  feet,  when  the  figures  for 
11  inches  immediately  precede  the  figure  for  11  feet.  No 
such  error  in  reading  can  occur  with  this  new  form  of  "in- 
stantaneous readings,"  as  the  makers  term  it.  as  may  be 
seen  in  the  lower  section  of  tape  in  the  engraving.  This 
form  of  dimensioning  will  be  furnished  without  extra  charge 
on  all  steel  tapes  made  by  this  firm  of  Vi-  and  %-inch  width, 
up  to  100  feet  long.     The  design  is  patented. 


BEMIS  &  CALL  ADJUSTABLE  SQUARE-JAWED 
AND  PIPE  WRENCH. 

The  well-known  "S"  square-jawed  wrench  and  the  corre- 
sponding pipe  wrench  made  by  the  Bemis  &  Call  Hardware 
&  Tool  Co.,  of  Springfield,  Mass.,- have  been  combined  in  the 
form  shown  herewith.  This  combination  wrench  at  the  pres- 
ent time  is  made  only  in  the  6-inch  size.  It  is  particularly" 
adapted  for  automobile  and  gas  engine  use.  The  sliding 
jaws    are    provided    with    full    bearing    on    the    frame    when 


Adjustable  Combined  "S"  Pipe  and  Nut  Wrench. 

opened  to  their  widest  capacity.  The  parts  are  all  carefully 
hardened  and  tempered  for  the  duty  expected  of  them.  The 
operating  nuts  of  these  wrenches  are  of  steel  and  the  slid- 
ing jaw  is  a  steel  drop  forging,  notched  on  the  pipe  wrench 
side  with  teeth  for  engaging  the  pipe.  It  will  be  found  use- 
ful for  turning  pipes  or  unscrewing  bolts  and  nuts  in  con- 
fined places,  such  as  corners  or  close  to  walls.  The  price  of 
the  single  pipe  wrench  has  lately  been  reduced  to  agree 
with  that  of  the  square  jaw  style. 


DELTA  NEW  CUT  FILE  FOR  SAW  SHARPENING. 

A  file  specially  designed  for  saw  sharpening  is  being  made 
by  the  Delta  File  Works,  Carver  File  Co.,  Philadelphia,  Pa. 
This  file  is  made  on  a  slim  tapered  blank  in  lengths  from 
4  to  10  inches.  The  tang  is  drawn  without  a  shoulder,  and 
the  lines  On  the  edge  of  the  file  run  parallel  until  very  close 
to  the  point,  where  they  taper  very  sharply.  The  angle  of  the 
tooth  is  made  more  acute  by  10  degrees  than  that  ordinarily 
used  for  saw  files.  This  enables  more  teeth  to  the  inch  to  be 
cut,  and  also  strengthens  the  edge  of  the  file.  This  edge 
receives  the  brunt  of  the  work  in  saw  filing,  as  it  is  in  action 
in  the  gullet  at  every  stroke  removing  more  stock  than  the 
side  of  the  file.  These  improvements  combine  to  give  the  tool 
a  high  efficiency.  The  makers  have  reports  of  tests  in  two 
different  saw  factories  giving  records  of  the  filing  of  as  many 
as  eight  saws  with  one  file. 


AMERICAN  BLUE-PRINT  PAPER  CO.'S  REPRO- 
DUCTION PROCESS. 

The  American  Blue-Print  Paper  Co.,  294  Dearborn  St., 
Chicago.  HI.,  announces  the  introduction  of  a  new  process  of 
printing  by  means  of  which  reproductions  may  be  made  from 
black  line,  blue  line  or  any  color  print,  directly  on  drawing 
paper,  cloth,  tracing  paper  or  cardboard  as  quickly  as  blue- 
prints are  made.  Tracings  may  be  reproduced  on  cloth  or 
paper,  which  will  be  fac-similes  of  the  original  and  true  to  scale; 
there  is  no  difficulty  from  shrinking  as  is  the  case  when  the 
reproductions  have  to  be  washed  In  water  and  dried.  The 
new  prints  are  flat  and  permanent.  The  lines  do  not  fade 
nor  the  background  turn  yellow.  The  body  of  the  paper  or 
cloth  is  not  coated  with  an  acid  solution  as  is  in  other  pro- 
cesses, so  that  it  is  in  the  same  condition  as  when  received 
from  the  manufacturer.  It  is  stated  that  the  black  prints 
made  with  this  process  are  jet  black  and  not  dark  brown  like 
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those  made  from  negatives.  Auy  part  of  tin*  original  not 
wanted  in  the  reproduction  can  be  blotked  oui  without 
daniiiRe  to  either  original  or  reproduction. 

Tliis  process  is  an  extremely  rai)id  one.  The  flriii  iiu'U'ioned 
above  l!as  such  faiilities  for  tlic  worl<  that  all  orders  sent  are 
shipped  the  same  day  the  tracings  are  received,  so  tlujt  the 
worli  is  practically  done  as  nuitkly  as  thougli  it  were  not 
sent  out.  The  process  has  not  been  as  yet  developed  for  In- 
dividual use  by  customers,  as  it  requires  unusual  care  and 
experience.  The  demand  for  prints  made  in  this  way  has  been 
80  great  as  to  severely  tax  the  equipment  of  the  manufac- 
turers. 


NEW  DESIGN   OF   LEA   SIMPLEX   COLD 
METAL  SAW. 

The  Lea  Equipment  Co..  K'.C.  Liberty  St.,  N.  Y.  City,  has 
recently  re-designed  the  '"Lea  Simplex"  cold  metal  saw,  intro- 
ducing important  improvements,  particularly  in  the  feed 
mechanism.  The  machine  as  a  whole  is  shown  in  Fig.  1, 
while  the  new  mechanism  is  seen  in  detail  in  Fig.  2.  The 
general  arrangement  of  this  saw  is  well  known.  The  blade 
is  driven  by  a  pinion  whose  teeth  mesh  with  slots  cut  in 
the  blade  itself  near  its  periphery,  thus  giving  a  drive  nearer 
the  cutting  point  of  the  saw  than  can  be  obtained  by  other 
methods.  Tliis  drive  also  gives  a  maximum  of  capacity  for 
a  given   diameter   of  blade,  as   no  clearance   for  the   driving 


pig.  1.    Lea  Simplex  Cold  Saw  -with  Improved  Feed  Mechanism. 

gear  on  the  spindle  has  to  be  allowed  for.  The  saw  arbor, 
blade,  and  driving  mechanism  are  mounted  on  an  arm  which 
Is  swung  upward  about  a  pivot  at  the  rear,  to  feed  the  saw 
into  the  work. 

As  shown  in  Fig.  1.  the  swinging  arm  which  carries  the 
saw  is  fed  upward  in  the  new  design  by  a  worm  of  large 
diameter,  engaging  a  segment  of  a  wormwheel  clamped  to 
the  arm.  This  worm  is  driven  from  a  feed-box  by  either  the 
spiral  or  worm  gearing  shown.  The  former  is  used  for  the 
quick  return,  while  the  latter  is  operated  by  the  variable  feed 
mechanism.  The  feed  mechanism  (see  Fig.  2)  is  driven  by 
a  sprocket  and  chain  from  the  driving  shaft  at  the  rear  of 
the  machine.  This  sprocket  is  mounted  on  the  constant 
speed  shaft  of  the  gear-box,  which  drives  the  feed  worm  di- 
rectly through  spiral  gearing,  as  previously  mentioned.  On 
this  same  shaft  is  mounted  the  first  member  of  a  Sellers  fric- 
tion drive.  The  intermediate  member,  with  the  two  beveled, 
spring-pressed  disks,  is  mounted  on  a  swinging  sector  below 
it.  while  the  driven  member  is  mounted  on  a  third  shaft  at 
the  bottom  of  the  feed  box.  The  intermediate  member  is 
swung  up  or  down,  thus  increasing  or  diminishing  the  feed, 
by  means  of  a  screw  and  ball  crank  shown  prelecting  through 
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the  case  at  the  lop.     The  rale  of  feed  ia  Indicated   by  a  dial 
at  the  front  of  the  box  ng  Been  in  Fig.l. 

This  improved  niechanism  takes  the  pla<'p  of  an  o'.der  fric- 
tion cone  arrangement,  which  sometimes  gave  trouble  from 
oil  on  the  bearing  surhices.  The  SelleiHdfskB  are  unaffected 
by  oil.  The  intermediate  disks  are  made  of  soft  Bteel,  while 
the  driving  and  driven  members  are  of  bronze.  The  Bides 
of  the  Intel  mediate  disks  which  bear  on  the  bronze  disks  are 
beveled  to  an  angle  of 
about  two  degrees.  When 
the  operator  grasps  the 
knob  on  the  interme- 
diate disk  shaft,  which 
projects  through  the  siih 
of  the  casing,  this  action 
screws  up  a  spring  and 
increases  the  pressun 
on  the  bearing  surfaces 
An  automatic  stop  ami 
reverse  are  provided  for 
the  feed  mechanism, 
controlled  by  an  adjust- 
able dog,  as  shown  in 
Fig.  1.  Both  the  worm 
and  spiral  gear  shafts 
are  fitted  with  roller 
thrust  bearings. 

Another  improvement 
made  on  this  machine 
relates  to  the  form  of 
V-block  used.  This  is  adapted  to  holding  either  round  or 
square  stock,  as  it  is  made  in  two  sections  which  may  be 
reversed  if  required.  It  is  shown  in  place  on  the  table  In 
Fig.  1.  In  cutting  round  stock  the  two  tapered  edges  are 
put  together,  allowing  the  stock  to  rest  almost  in  contact 
with  the  table.  In  cutting  square  stock,  the  two  castings  are 
turned  end  for  end,  thus  practically  making  two  knee  plates. 
The  holes  by  which  the  blocks  are  bolted  to  the  table  are 
lengthened  to  form  slots,  so  that  the  blocks  may  be  swiv- 
eled  to  45  degrees,  permitting  angular  cuts  to  be  taken. 


Plff.  2.    Detail  View  of  Feed  Box.  Bbowiner 
Sellers  Drive. 


HBLWIG  PORTABLE  PNEUMATIC  GRINDER. 

The  portable  pneumatic  grinder  built  by  the  Helwig  Mfg. 
Co.,  of  St.  Paul,  Minn,  (shown  in  the  accompanying  engrav- 
ing), is  intended  for  use  in  railroad  shops,  shipyards,  and 
places  where  structural  erection  is  going  on,  and  for  other 


A  Portable  Air-driven  Grinder  for  Tool  Sharpenlnir- 

places  where  there  is  more  cr  less  grinding  to  do.  It  saves 
the  time  and  labor  required  for  carrying  tools  back  and  forth 
to  the  shops. 

The  grinder  has  a  handle  by  means  of  which  it  may  be  car- 
ried from  place  to  place;  and  it  is  provided  with  a  clamping 
device  for  fastening  it  to  an  I-beam,  angle  iron  or  other  sup- 
port, convenient  to  the  workman.  The  tool  is  made  in  two- 
sizes.  No.  1  weighs  130  pounds,  requires  18  by  20  inches  of  floor 
space,  and  may  be  equipped  with  two  wheels  up  to  I'.j-iuch 
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face  and  lOlnch  diameter.     No.  2  is  smaller,  taking  a  %-  by 
«-in(li  wheel,  and  occupying  12  by  15  inches  of  floor  space. 


■WALTHAM  AUTOMATIC  INTERNAL  GRINDING 
MACHINE. 

The  Waltham  Machine  Works,  Newton  St.,  Waltham,  Mass., 
is  building  the  automatic  internal  grinding  machine  illustrated 
herewith.  This  machine  is  adapted  tor  grinding  holes,  from 
the  smallest  size  up  to  an  inch  in  diameter.  The  only  limit  in 
size  for  the  minimum  hole  is  that  of  the  smallest  practicable 
diamond  charged  lap.  This  niacliine  has  the  advantage  of  a 
■drive  which  permits  the  maintaining  of  extremely  high  spindle 
speeds;  and  the  further  advantage  of  automatic  action,  which 
permits  two  or  more  of  them  to  be  taken  care  of  by  one 
operator. 

The  bed  of  the  machine  carries  ways  for  the  grinding  slide 
.at  the  right,  and  is  provided  at  the  left  with  an  extension 
on  which  is  mounted  the  work-carrying  head.  This  can  be 
swiveled  from  0  to  45  degrees,  and  by  means  of  a  micrometer 
screw,  readings  to  minutes  may  be  easily  obtained.  The 
■swiveling  plate  has  ways  of  the  same  profile  as  the  builders' 
regular  8-inch  bench  lathe,  so  that  the  8-inch  head-stock  may 
be  used.  The  machine  can  be  made,  if  desired  by  the  pur- 
chaser, to  fit  the  head-stock  of  any  other  similar  lathe,  pro- 
Tiding  standards  are  furnished  for  fitting.  If  the  machine 
is  to  be  used  continuously,  a  special  head-stock  is  recom- 
mended, made  to  take  spring  chucks.  The  bed  is  long  enough 
■to  permit  the  use  of  a  back-rest,  so  that  straight  or  taper 
holes  in  the  end  of  small  spindles  can  be  accurately  ground. 


A  Precision  Internal  Grinder  ivith  Friction  Spindle  Drive. 

The  reciprocation  of  the  grinder  head  slide  on  the  bed  is 
•effected  by  a  cam  and  slotted  link  movement,  which  can  be 
altered  to  any  desired  length  of  stroke  within  the  range  of  the 
machine  (from  5/lfi-inch  to  2  inches),  and  to  any  convenient 
number  of  strokes  per  minute  as  determined  by  the  cone  pulley 
which  drives  this  mechanism.  The  cross-slide  on  which  the 
■wheel  spindle  is  mounted  is  provided  with  an  automatic  feed. 
This  is  operated  by  a  ratchet  mechanism  which  strikes  the 
.adjustable  knurled  screw  seen  at  the  front  of  the  bed  in  the 
engraving.  By  altering  the  adjustment  of  this  screw,  any 
feed  from  1/15,000  to  1/1,500  inch  can  be  given  at  each  stroke 
of  the  slide.  A  stop  is  provided  which  throws  out  this  cross 
movement  when  a  predetermined  diameter  has  been  reached. 
■The  cross-slide  can  be  withdrawn  from  alignment  with  the 
work  by  a  lever,  so  that  the  diameter  of  the  work  can  be  more 
easily  measured.  Springs  return  the  cross-slide  to  exactly  its 
original  position. 

Two  styles  of  grinding  head  are  made,  either  one  or  both 
of  which  will  be  furnished  as  desired.  The  high-speed  head  is 
shown  in  the  illustration.  In  this  a  small  straight  spindle  is 
driven  by  two  friction  disks,  mounted  on  each  side  of  it. 
The  two  driving  pulleys  for  these  disks  are  plainly  shown. 
The  belt  from  the  countershaft  passes  down  under  both  of 
these  pulleys  and  revolves  them  in  the  same  direction.  The 
friction  disks  attached  to  the  pulleys  spin  the  grinding  spindle 
between  them  in  the  same  way  that  a  pencil  might  be  spun 
Tjetween  the  thumb  and  forefinger.  This  method  would  appear 
to  permit  a  much  higher  speed  than  could  be  maintained  with 
a  belt-driven  spindle.  Since  the  belt  itself  runs  comparatively 
slow,  it  may  be  larger  and  of  more  durable  construction  than 
would  be  possible  if  it  drove  the  spindle  directly.  For  larger 
■work  where  slow-er  speeds  can  be  used,  a  plain  direct  belted 
grinding  head  is  used.  On  both  styles  provision  is  made  for 
maintaining  vertical  alignment. 


CHANDLER'S  ADDING   AND    SUBTRACTING 
SCALE  FOR  FRACTIONS. 

The  device  shown  herewith  for  adding  and  subtracting 
fractions  and  their  decimal  equivalents,  has  been  placed  on 
the  market  by  James  S.  Barron,  Barron  Building,  New  York 
City.  The  scale  is  formed  by  two  celluloid  disks  pivoted  at 
the  center,  and  each  provided  with  two  rows  of  concentric 
graduations,   one  of  which   gives   the   common   fractions  and 


A  Circular  Slide  Rule  for  Adding?  and  Subtracting  Fractions  and 
their  Decimal  Equivalents. 

the  other  the  decimal  equivalents.  The  fractions  are  located 
on  the  upper  and  lower  disks,  and  when  two  of  them  are  to 
be  added,  the  disks  of  the  circular  slide  rule  are  shifted  to 
bring  these  two  fractions  together.  The  sum  will  then  be 
found  opposite  the  notch  cut  in  the  small  disk.  Both  the  frac- 
tion and  the  decimal  equivalent  are  displayed,  the  latter 
showing  through  the  notch  on  the  lower  scale.  For  subtrac- 
tion, the  slot  on  the  small  disk  is  set  opposite  the  minuend, 
when  the  answer  will  be  found  on  the  large  disk  opposite  the 
subtrahend  on  the  small  disk.  The  instrument  is  made  of 
celluloid,  so  it  may  be  washed  whenever  it  gets  soiled.  It 
should  prove  a  very  useful  device,  particularly  for  drafts- 
men, machinists,  tool-makers,  etc.  It  is  sent  postpaid  to  any 
address  for  $1.00. 


MOHN  UNIVERSAL  VISE   FOR  DRILLING, 

MILLING,  ETC. 
The  universal  vise  for  holding  work  for  drilling  and  mill- 
ing operations,  etc.,  shown  herewith,  is  built  by  W.  D.  Mohn 
&  Co.,  Reading,  Pa.     The  simplicity  of  its  construction  is  at 


A  Simple  Atyustable  Vise  for  Drilling.  Milling,  etc. 

once  apparent,  particularly  in  the  matter  of  setting  for  drill- 
ing angular  holes.  This  is  effected  by  a  rod.  which  may  be 
extended  more  or  less  to  tip  up  the  vise  to  the  angle  required 
There  are  no  loose  parts,  as  even  the  wrench  is  permanently 
mounted  in  place  on  the  screw^ 
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The  base  of  the  tool  has  a  ledge  on  all  four  sides,  so  that 
dt  may  be  clamped  securely  to  a  machine  table  from  any  side 
without  springing  either  the  vise  or  the  machine.  The  front 
«lde  in  the  view  shown  In  the  illustration  Is  machined,  so 
that  the  vise  may  be  set  on  edge.  The  sliding  Jaw  has  a 
vertical  groove  (which  does  not  show  plainly  in  the  Illustra- 
tion) tor  holding  round  work.  The  handle  is  carefully  pro- 
portioned to  allow  firm  pressure  to  be  brought  to  bear  on  the 
work,  without  danger  of  an  excessive  strain,  the  handle 
having  a  length  proportioned  to  the  size  of  the  vise.  The 
iscrew  and  nut  cannot  be  ruined  by  an  attempt  on  the  part 


Fig.  1.     CasK  r  K.  .  .  n;ric  Boring  Head.  Cenlt-r.:-.i  (or  Drilling. 

■of  the  workman  to  increase  the  leverage  by  a  piece  of  pipe 
■stuck  over  the  end  of  the  handle,  as  this  is  bent  at  right 
•angles,  as  shown,  to  prevent  such  abuse. 

The  tool  is  made  in  three  sizes.  The  smallest  has  a  jaw 
3%  inches  in  width  and  1  inch  deep,  giving  a  maximum  open- 
ing of  2  inches;  the  weight  is  61/2  pounds.  The  largest  size 
has  a  jaw  6i/j  inches  wide  and  1%  inches  deep;  the  maxi- 
•mum  opening  is  6   inches,  and  the  weight  is  45  pounds. 


CASLBR  ECCENTRIC  BORING  HEAD. 
The  eccentric  boring  head,  illustrated  herewith,  is  designed 
to  be  fitted  to  milling  machines,  drill  presses,  boring  ma- 
chines and  lathes,  and  is  used  to  bore  holes  accurately  and 
to  size  on  any  class  of  work  where  it  is  convenient  to  hold 
the  work  stationary,  rather  than  to  fasten  it  to  a  rotating 
spindle.  It  is  particularly  adapted  for  use  on  milling  ma- 
chines, in  laying  out  and  boring  holes  in  jigs  and  tools.  It 
saves  time  in  that  it  offers  means  for  making  minute  adjust- 
ments quickly  and  surely,  without  the  uncertainty  of  adjust- 


threaded  to  the  spindle  D  of  the  tool  on  which  It  Is  uBed. 
The  outer  face  of  this  body  la  recessed  to  receive  a  plate  i> 
into  which  Is  threaded  the  tool-holding  chuck  C.  D  la  of 
smaller  diameter  than  the  receaa  In  which  It  la  laterally 
adjustable,   so    that    the   chuck    may    be   Bet   at   any    poaltlon 


Fig.  2.    Enlarging  the  Drilled  Hole  with  a  Boring  Tool. 

tnent  found  in  using  a  boring  bar  with  an  inserted  cutter 
held  by  wedges  or  set-screws.  It  is  a  difficult  matter  to 
adjust  such  a  cutter  with  a  hammer  to  exactly  the  right 
•diameter. 

Figs.  1  to  4  show  the  device  in  use  and   Fig.  5  shows  its 
■construction.      The    tool    consists    of    a    body    A,    which    is 


Fig.  3.     Ub 


of  Adjustable  Head  in  Turret  Lathe:  Chuck  replaced 
by  Heavy  Boring  Tool. 


from  exact  concentricity  with  the  center  line  of  the  spindle 
to  the  maximum  offset  shown  by  dimension  F  in  the  face 
view.  This  latter  adjustment  is  controlled  by  a  screw  In  the 
side  of  the  body  A.  The  head  of  this  screw  is  provided  with 
graduations  reading  to  0.001  inch,  and  has  a  squared  socket 
so  that  it  may  be  operated  by  the  chuck  wrench.  It  is  not 
shown  in  Fig.  5,  but  may  be  seen  plainly  in  Figs.  1  and  3. 
When  the  adjustment  has  been  made,  the  floating  disk  D 
is  clamped  by  screwing  down  the  threaded  ring  E,  firmly 
binding  the  whole  head  together. 


Fig.  4.     Boring  Head  in  Use  on  Drill  Fi  ^  -^ 

In  using  the  tool  for  boring  moderate  sized  holes,  the  drill 
chuck  is  first  set  concentric  with  the  boring  head,  and  the 
ordinary  twist  drill  is  used  in  the  chuck  to  start  the  hole, 
as  in  Fig.  1.  After  the  hole  has  been  brought  nearly  to  the 
size  by  the  use  of  twist  drills,  the  drill  is  replaced  by  a  tool 
with  a  single  cutting  point,  similar  to  a  lathe  boring  tool 
(see  Fig.  2).  By  means  of  the  offset  movement  of  the  drill 
chuck,  this  tool   is  easily  brought  to  the  proper   position   to 
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finish  the  hole  to  the  required  liianieter.  But  very  few  toolB 
are  lequired  for  a  wide  range  of  work,  for  the  reason  that 
the  difterenee  between  the  nilniniuin  and  the  niaxinuim  diam- 
eters, which  any  tool  will  cover,  is  equal  to  four  times  the 
offset   (/■')  of  the  boring  head. 

In  cases  where  a  tool  which  could  l)e  held  in  the  drill 
cliuciv  would  not  be  heavy  enough,  the  latter  can  be  removed 
from  the  boring  head  and  a  heavy  bar  of  the  required 
length  inserted  in  its  place;  cutting  tools  can  be  secured  in 
this  bar  by  set  screws  for  the  coarse  adjustments,  and  the 
finer   adjustments   obtained    by    the   graduated    screw    on    the 


Machfiieru.X.T. 


Fig.  5.     DetAUs  of  Construction  of  Eccentric  Boi*in£r  Head. 

boring  head.  The  head  is  shown  thus  equipped  in  Fig.  3. 
where  it  is  being  used  as  a  stationary  tool  in  the  turret  ma- 
chine for  a  boring  operation.  Fig.  4  shows  its  use  in  the 
drill  press. 

It  should  be  noted  that  the  head  allows  drills  or  tools  to 
be  passed  clear  through  the  chuck  into  the  spindle  hole,  if 
desired.  The  end  of  the  drill  chuck  or  boring  bar  is  sup- 
ported very  close  to  the  end  of  the  spindle,  so  that  very  little 
space  is  required  for  the  head.  The  rigid  construction  of 
the  tool  (which  will  be  easilj-  appreciated  from  Fig.  5)  per- 
mits the  use  of  heavy  cuts,  as  the  whole  device  forms  prac- 
tically an  extension  of  the  spindle.  The  Marvin  &  Casler 
Co.,  Canastota,  N.  Y.,  is  the  builder. 


MILLERS  FALLS  CO.'S  MAGAZINE  HACK- 
SAW FRAME. 

The  Millers  Falls  Co.,  28  Warren  St.  New  York  City,  has 
devised  a  new  form  of  hack-saw  frame  which  provides  a  re- 
ceptacle for  extra  blades.  This  provision  may  be  truthfully 
described  as  "filling  a  long-feit  want."  as  it  is  not  uncommon 
to  see  a  hack-saw  frame  with  extra  blades  tied  to  it  with  a 
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Various  Styles  of  Hack-3a\c  Frames,  with  Provision  for  Carrying 
a  Supply  of  Blades. 

String  to  keep  them  from  getting  lost.  The  improvement  will 
be.  perhaps,  more  appreciated  for  individual  than  for  factory 
use. 

This  hack-saw  frame  is  made  in  the  three  styles  shown  in 
the  accompanying  engraving.  The  upper  frame  for  12-inch 
blades  is  made  from  cast  iron.  The  magazine  is  formed  by  a 
deep  recess  cast  on  each  side  of  the  back  of  the  frame,  into 
which  six  12-inch  blades  can  be  placed  for  storage,  three  on 
each  side.  The  blades  are  held  in  place  by  a  ilat  retaining 
spring.  The  second  frame  is  the  same  as  the  previous  one, 
with  the  exception  of  the  provision  for  holding  the  blades  in 


the  niagazlne.  In  this  case  they  are  simply  sprung  into  shields 
or  pockets  at  the  ends  of  the  recesses.  The  adjustable  style 
of  frame  is  made  to  hold  blades  from  S  to  12  inches  inclusive. 
These  have  the  magazine  in  the  back  of  the  frame,  which  is 
hollow,  being  made  of  rectangular  tubing.  There  is  room 
here  for  a  dozen  blades.  The  depth  from  the  back  to  the 
I  utiiug  edge  is  :!',j  inches. 


ROOT  COUNTER. 

The  C.  .T.  Root  Co.,  Bristol,  Conn.,  manufacturer  of  count- 
ing machines,  has  produced  a  new  design  which  presents  a 
number  of  advantages  over  other  machines  previously  built. 
The  instrument  is  contained  within  a  case  fastened  with  a 
Yale  lock  as  shown,  and  it  is  so  constructed  that  the  mech- 
anism   is   safeguarded   against  any   tampering  from   the   out- 


Fig.  1.    The  "Root"  Counter,  \plth  Lock  Cover  to  prevent  Tanipering. 

side.  It  is  provided  with  a  glass  cover,  but  even  should 
this  cover  be  broken,  the  figures  cannot  be  changed  until  the 
apparatus  is  unlocked. 

The  mechanism  is  shown  with  the  cover  open  in  Fig.  2.  As 
may  be  seen,  it  is  of  the  simplest  form  imaginable.  There 
are  no  springs  and  the  action  is  positive.  It  is  impossible 
for  the  figures  to  jump.  It  will  register  at  any  reasonable 
speed  and  lock  the  dials  at  each  change  of  the  figures.  Very 
little  power  is  required  to  move  it.  even  when  the  whole  six 
figures  are  changed  at  once.     The  wearing  surfaces  have  been 


Fig.  2.     Cover  Raised,  showing  Simplicity  and  Positiveness  of  Mechanism. 

reduced  to  a  minimum.  Resetting  the  counter  is  a  matter 
of  the  utmost  simplicity.  The  cover  is  thrown  back,  and 
each  dial  in  turn  is  pulled  out  %  inch,  set  at  the  desired 
figure,  and  returned,  beginning  at  the  right-hand  figure.  The 
closing  and  locking  of  the  cover  again  holds  the  dials  firmly 
at  the  new  setting,  without  any  possibility  of  change  except 
with  the  movement  of  the  counting  lever. 


WALTHAM  FLAT  LAPPING  MACHINE. 

The  Waltham  Machine  Works,  Newton  St.,  Waltham,  Mass., 
builds  the  flat  grinding  or  lapping  machine  shown  herewith. 
It  is  intended  for  the  finishing  of  flat  parts  on  a  revolving 
disk  or  lap  of  glass,  tin,  cast  iron,  or  other  material,  charged 
with  an  abrasive  of  a  kind  and  grade  suited  to  the  material 
worked  and  the  finish  desired.  The  principal  points  of  interest 
in  the  machine  are  a  solid,  compact  construction,  every  part 
being  above  the  bench  and  easy  of  access;  the  geared  drive  to 
the  work  and  lap  spindles;  and  the  pressure  equalizing  ar- 
rangement for  the  driving  arms. 

In  using  this  machine,  the  work  is  secured  (usually  by 
shellac)  to  suitable  cast-iron  blocks  such  as  the  four  seen 
resting  en  the  lapping  plate  in  the  engraving.  These  blocks 
are  guided  by  center  holes  in  their  upper  faces  in  which  are 
pressed  center  points  mounted   in  arms  on   the   upper  shaft. 
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These  four  points  are  mounted  on  the  opposite  ends  of  two 
arms,  pivoted  on  a  roclt  shaft  as  shown.  This  roclt  shaft  is 
pivoted  in  turn  to  the  vertical  spindle,  which  is  provided 
with  weights  at  the  top  to  give  the  desired  pressure  between 
the  work  and  the  lap.  The  sjstem  of  pivoted  arms  and  cross- 
bars evidently  equalizrs  the  pressure  on  the  four  pieces  of 
work.  The  weights  may  be  changed  to  suit  tlie  area  and  ma- 
terial of  the  work  being  finished. 


The  diameter  of  the  lapping  disk  Ib  12  incbes. 
of  the  machine  Is  365  pounds. 


The  weight 


NEWTON   VERTICAL   SPINDLE   ROTARY 
PLANING  MACHINE. 

The  Newton   Machine  Tool   Works,   Inc..   Philadelphia,   Pa., 
has  developed  a  vertical  spindle  rotary  planing  machine,  spe- 


A  Lapping  Machine  for  Flat  Surfaces. 


Pig.  2. 


Rotary  Planing  Machine  -with  Revolving  Table,  for  Changing  Work  while 
the  Machine  Is  in  Operation. 


The  upper  shaft  and  that  carrying  the  lap  both  revolve — the 
former  four  times  as  fast  as  the  latter,  and  in  the  opposite 
direction,  This  constantly  changes  the  position  of  the  work 
on  the  disk,  and  breaks  up  all  the  lines  formed  by  the  con- 


Pig.  1.    Newton  Vertical  Spindle  Rotary  Planing  Machine,  with  Adjustable  Cross-rail 

tinned  action  of  the  abrasive.  By  swinging  the  head  carrying 
the  upper  shaft  and  by  adjusting  the  distance  of  the  center 
points  which  guide  the  disks,  the  work  may  be  so  located  that 
exactly  the  full  surface  of  the  lap  is  covered  while  in  opera- 
tion. 


cially  adapted  to  machining  turbine  segments  such  as  required 
in  the  building  of  the  Curtis  turbine  by  the  General  Electric 
Co.  The  machine  itself,  as  shown  in  Fig.  1,  has  the  drive 
applied  directly  to  the  cutter-head,  by  means  of  a  pinion  engag- 
ing internal  teeth  in  a  rim  on  its  upper  face. 
The  cutter-head  or  face-plate  gives  a  width 
of  cut  of  30  inches  over  the  extreme  diameter 
of  the  cutting  tools.  The  power  is  furnished 
by  a  10-H.  P.  motor  with  a  speed  variation  of 
750  to  1,000  revolutions  per  minute.  This  is 
connected  by  the  spur  and  bevel  gearing 
shown  with  the  worm  and  worm-wheel  keyed 
to  the  driving  pinion. 

The  saddle  which  carries  the  spindle  has 
a  firm  bearing  on  the  upright,  on  which  It 
has  a  hand  vertical  adjustment,  giving  a 
range  of  8  to  26  inches  from  the  points  of 
the  tools  to  the  top  of  the  work-table.  The 
latter  is  30  inches  wide,  and  7  feet  3  inches 
long,  with  a  working  surface  6  feet  long.  It 
is  entirely  surrounded  by  an  oil  pan.  The 
feed  movement  is  through  a  spiral  gear  and 
rack.  Nine  changes  of  geared  feed  are  pro- 
vided, ranging  from  0.941  to  9.75  inches  per 
minute.  Hand  adjustment  and  power  quick 
return  are  provided,  if  a  reversing  motor  is 
used;  this  gives  a  fast  traverse  in  either 
direction.  The  hand-wheels  for  adjusting  the 
rail  and  the  table,  and  the  levers  for  engag- 
ing the  feeds  and  fast  traverse  motion,  are 
located  on  the  working  side  of  the  machine 
within  easy  reach  of  the  operator. 

Fig,  2  shows  a  machine  of  this  type  pro- 
vided with  an  auxiliary  table,  which  may  be 
revolved  about  a  central  pivot.     This  allows 
work  to   be  set  on  one  end   while  the  work 
at  the  other  end  of  the  table  is  being  machined.     When  the 
cut  is  finished  the  platen  is  run  back  and  the  table  is  swung 
half  way  around,    presenting  the  new  lot  of  work  to  thej:ut- 
ter,   while   the   old   work   is   in   position   for   changing, 
gives  practically  continuous  operation. 


This 


see 
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DIAMOND  MACHINE    CO.'S  TRAVELING-HEAD 
PACE  GRINDER. 

The  heavy  face  gi-intliiig  machine  shown  herewith  is  built 
by  the  Diamond  Machine  Co.,  of  Providence,  R.  I.,  for  the 
use  of  structural  iron  workers,  bridge  builders,  safe  makers 
and  manufacturers  in  similar  lines,  where  it  is  necessary  to 
grind  to  close  dimensions  such  parts  as  beams,  columns,  steel 
safe-plates,  cast   iron   floor   plates,   etc. 

As  shown  in  the  illustration,  the  grinding 
head  is  direct  connected  to  an  electric  motor, 
which,  together  with  a  very  heavy  outboard 
bearing  is  mounted  on  a  large  base  moving 
on  ways.  The  motor  has  an  extended  shaft 
to  carry  the  grinder  chuck.  The  work  is 
stationary,  being  bolted  to  the  large  platen 
in  front  of  the  22-inch  emery  ring,  while  the 
ring  rotates  and  also  moves  slowly  back  and 
forth  from  end  to  end  of  the  platen.  The  re- 
versing is  done  by  a  liand  lever  when  the 
machine  is  in  use,  but  automatic  stops  are 
provided  at  each  end  of  the  8i/^-foot  traverse. 
to  prevent  over-travel  should  the  attendant 
neglect  to  reverse  the  feed.  The  maximum 
cross  feed  of  the  grinder  is  %  inch,  and  is 
operated  by  a  hand  wheel  and  miter  gear  on 
a  splined  shaft  in  the  front  of  the  machine. 
The  longitudinal  travel  of  20  feet  per  minuie 
is  obtained  from  the  triple-threaded  feed- 
screw shown;  the  lead  screw  is  driven  by  a 
second  motor  not  visible  in  the  illustration. 

The  grinder  is  direct  connected  to  a  stand- 
ard Westinghouse  totally  enclosed  motor,  type 
"S"  compound  wound,  direct  current,  giving 
10  horse-power  at  1.100  R.  P.  M.  Where  re- 
quired, an  alternating  current  motor  may  be 
supplied  in  place  of  the  direct  current  ma- 
chine. The  size  of  the  motor  to  operate  the 
lead  screw  is  dependent  upon  the  amount  of  metal  to  be  re 
moved. 


Ircni  4  to  it  inches  in  lenglli.  The  saw  frame  slides  on  a  long, 
sfjuare  guide,  which  is  in  line  with  the  blade,  and  nearly  in  line 
with  the  thr\ist  of  the  crank  movement.  This  gives  a  smooth 
reciprocating  action  without  the  cramping  met  with  in  the 
usual  construction.  The  lied  is  by  gravity  and  means  are  pro- 
vided for  increasing  the  pressure  as  the  saw  wears.  The  saw 
is  relieved  on  the  return  stroke.  The  vertical  handle  shown 
in  the  rear  lifts  the  frame,  while  placing  new  work  in  the  vise. 
This  handle  operates  a  notched  lever,  that  holds  the  frame  at 


ROBERTSON  POWER  HACK-feAW. 

The  power  hacli-saw  shown  lierewith  is  made  by  the  Robert- 
son Drill  &  Tool  Co.,  1S4S  Niagara  St.,  Buffalo,  N.  Y.  It  is 
called  by  its  maker  the  "Royal  1909  Power  Saw."  It  incor- 
porates a  number  of  improvements  which  will  be  readily  under- 
stood from  the  following  description: 


Power  Hack-saw  made  by  Robertson  Drill  and  Tool  Co. 

The  driving  mechanism  is  contained,  as  may  be  seen  in  the 
engraving,  in  a  hollow  gear  box  which  is  pivoted  about  the 
driving-shaft,  and  carries  the  guides  for  the  saw-slide.  The 
crank-shaft  is  connected  to  the  drive-shaft  by  spur  gearing 
inside  of  the  gear  box;   the  crank  gives  a  stroke  adjustable 


A  Travellngr-head  Grinder  for  Heavy  Surfticlnef. 

any  desired  height  in  even  inches,  within  its  capacity.  The 
frame  can  also  be  raised  to  a  vertical  position,  thus  providing 
ample  space  for  handling  large  work  held  and  conveyed  by  a 
crane. 

The  vise  has  a  swiveled  jaw  for  holding  taper  work,  and 
itself  swivels  on  the  bed,  being  provided  with  graduations  up 
to  45  degrees.  This  permits  the  taking  of  angular  cuts.  It 
will  be  noted  that  the  bed  is  lowered  where  the  vise  is  located. 
This  enables  the  saw  to  be  started  at  a  good  cutting  angle 
when  the  largest  work  (S  by  8  inches)  in  the  capacity  of  the 
machine  is  being  operated  on. 

.  The  parts  are  fastened  together  as  far  as  possible  with 
tongue  and  grooved  connections,  insuring  first-class  align- 
ment. All  plane  surfaces  are  milled.  The  length  of  the  blade 
used  may  be  from  14  to  17  inches.  The  machine  should  run 
at  from  60  to  70  strokes  per  minute.  A  high-speed  design  is 
furnished  by  the  makers  which  has  a  tank  for  holding  lubri- 
cant, which  is  pumped  onto  the  saw.  The  pump  is  located 
in  the  head,  and  is  geared  to  the  driving  pinion,  which  oper- 
ates the  pump  only  when  the  saw  is  cutting.  Suitable  pro- 
visions are  made  in  the  mot-or  for  straining  the  lubricant,  and 
returning  it  to  the  tanlt  for  re-using. 

*     *     * 

Alteration  sales  are  a  common  excuse  made  by  a  certain 
class  of  tradesmen  for  alleged  reductions  of  prices.  The  gulli- 
ble public  is  asked  to  believe  that  so  great  is  the  need  of 
alterations  to  accommodate  new  stock  in  a  growing  business, 
that  the  merchant  will  sell  his  present  stock  at  prices  below- 
cost  in  order  to  make  the  clearing  out  necessary  for  the 
changes.  The  fact  that  the  business  of  the  merchant  is  seUinrj 
goods  for  profit  and  not  making  alterations  stamps  most  of 
such  clains  as  deceitful  devices,  and  they  insult  the  average 
intelligence,  but  strangely  enough,  though  entirely  unsubstan 
tiated  by  logic,  they  are  daily  made  the  pretence  of  price  reduc- 
tions. The  question  is.  who  is  most  deceived,  the  public  or 
the  proprietors  themselves.  Whatever  the  answer  is.  the  prac 
tice  is  a  strange  and  interesting  example  of  the  confusion  of 
cause  and  effect  existing  in  the  minds  of  a  large  part  of 
apparently  intelligent  people. 
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NEW  MACHINERY  AND  TOOLS  NOTES. 

All-Stkki.  Schkw-Dhivkk:  Billings  &  Spencer  Co..  Hartford, 
Conn.  This  screw  driver  is  forged  In  one  plere.  Including  both 
handle  and  blade.  The  former  has  a  shape  which  gives  the 
workman  a  firm  grip  on  the  tool. 

Skctionai.  Fi.ANfiixo  Pkks.s:  Wm.  H.  Wood,  Media,  Pa. 
A  flanging  press  of  200  tons  capacity,  adapted  to  the  sec- 
tional flanging  of  work  too  large  to  be  done  In  a  single  opera- 
tion. Three  plungers  are  provided,  one  for  holdlngr  the  work, 
one  for  outside  flanging,  and  a  third  for  reverse  flanging. 

Tkst  iNOKATou  i-oH  Latiik  WoiiK,  etc:  Benjamin  F.  Ennis. 
214  W.  Beard  Ave.,  S.vracuse,  N.  Y.  This  tool  is  an  indicator 
of  sensitive  construction,  arranged  to  be  conveniently  used  for 
testing  the  truth  of  internal  or  external  revolving  surfaces. 
It  may  also  be  used  as  a  depth  gage  for  comparative  readings. 

Motor- DiiivKX  Saw:  Crescent  Machine  Co.,  .'iG  Main  St., 
Leetonia,  O.  In  this  machine  the  motor  is  mounted  on  an 
extension  of  the  base  and  is  directly  belted  to  the  saw  arbor. 
The  machine  can  be  located  in  any  position  desired,  inde- 
pendently of  line  shafts.  It  is  provided  with  complete  adjust- 
ments, making  it  suitable  for  cutting  sharp  tools. 

"To(iiii.K-GRip"  Wrench:  Lever  Co.,  45  Cedar  St.,  New  York. 
In  this  tool  the  sliding  jaw  is  set  to  the  desired  adjustment 
by  means  of  the  usual  knurled  screw.  The  jaw  may  then  be 
closed  firmly  on  the  work  by  a  lever  operating  a  toggle  move- 
ment which  firmly  holds  the  wrench  on  the  nut.  without  the 
possibility  of  slipping. 

AiTO.MATic  UXLOADER  FOB  AiR  COMPRESSORS:  Hunneymen 
Co.,  Concord,  N.  H.  This  is  a  device  for  regulating  the  de- 
livery of  air  from  the  compressor  to  the  receiver.  It  is 
operated  by  the  variation  of  the  receiver  pressure,  and  con- 
trols the  valve  action  of  the  compressor,  being  thus  more 
economical  of  power  than  the  safety  valve  arrangement  often 
used. 

"Indestructible"  File  Handle:  J.  L.  Osgood,  Buffalo,  N.  Y. 
This  design  obviates  the  splitting  of  the  handle — an  accident 
which  is  liable  to  be  dangerous,  as  well  as  costly  in  the  aggre- 
gate. The  tang  is  held  in  a  steel  tube,  which  receives  all  the 
strain  of  compression  due  to  the  driving  in  of  the  file.  This  . 
steel  tube  is  flanged  and  headed  over  the  ferrule,  which  is  thus 
held  firmly  in  place. 

Threading  Tool:  William  Avery  &  Co.,  Foxboro.  Mass.  The 
design  of  this  tool  permits  the  swiveling  of  the  holder  in  the 
shank  to  agree  with  the  angle  of  the  thread.  The  tool  may  be 
used  as  a  solid  or  spring  holder,  at  will,  the  change  being 
effected  by  the  simple  removal  or  insertion  of  a  pin.  A  tongued 
and  grooved  connection  keeps  the  springing  motion  radial  to 
the   work,   preventing  sidewise   movement. 

Tait  Universal  Tool-Holder:  Van  Doren  Mfg.  Co.,  Chi- 
cago, 111.  This  holder  consists  of  two  pieces  between  which 
the  cutting  blade  is  clamped  by  the  action  of  the  tool  face 
screw.  These  blades  may  be  round,  square  or  of  several  sec- 
tions for  boring,  turning,  parting  and  side  tools  or  other 
forms.  The  holder  is  made  In  eleven  sizes  ranging  from 
i4x'jx4  inches  for  the  smallest  up  to  l%x  21,4x18  inches 
for  the  largest. 

Heavy  Lincoln  Miller:  Hendey  Machine  Co.,  Torrington. 
Conn.  This  miller  is  intended  for  the  heaviest  formed  cutter 
work  for  interchangeable  manufacturing.  The  table  has  a 
working  surface  if  15  by  54  inches,  and  an  automatic  feed  of 
36  inches.  Twelve  feed  changes  are  provided,  in  a  gear  box 
of  the  standard  Hendey-Norton  type.  The  cone  pulley  has 
three  steps  for  a  4-inch  belt. 

The  Universal  Woodworkers'  and  Patternmakers'  Vise, 
made  by  the  G.  M.  Yost  Mfg.  Co.,  Meadville.  Pa.,  is  so  con- 
structed that  it  can  be  used  in  the  usual  method  with  the  vise 
jaws  flush  with  the  edge  of  the  bench,  or  it  may  be  universally 
adjusted  by  swiveling  about  two  axes  at  right  angles  to  each 
other.  The  jaws  have  different  forms  in  their  different  faces, 
to  hold  a  variety  of  work.  It  is  unnecessary  to  mortise  the 
bench  in  mounting  the  vise.  The  jaws  are  8  inches  wide  and 
16  inches  long. 


At'TOMATic  Cai.c'i-lati.ng  Time  Stami'  oh  Ciibonookai'Ii: 
Baird  Mfg.  Co.,  15!t2  North  Halslead  St.,  Chicago,  III.  This 
instrument  Is  designed  to  print  the  elapsed  time  on  a  card  or 
ticket,  and  is  useful  in  keeping  track  of  the  delivery  of  mes- 
sages, telephone  calls,  and  cost  accounting  systems  of  various 
kinds.  The  mechanism  is  simple,  compact,  and  durable.  II 
may  be  set  Into  a  desk  flush  with  the  top,  with  only  the 
printing  levers  exposed.  A  ribbon  is  provided  which  is  self- 
feeding,  presenting  a  new  and  fresh  Hurface  for  every  Impres- 
sion. 

Se.mi-Aitomatic  Nut  Biriiino  .Maciiixe:  National  Machin- 
ery Co.,  Tiffin,  Ohio.  In  this  machine  the  nuts  to  be  burred 
are  placed  by  the  operator  in  an  inclined  trough  at  the  side 
of  the  machine.  They  are  taken  from  the  bottom  of  the 
trough  and  passed  through  the  machine  without  further  atten- 
tion. The  cutting  head  automatically  adjusts  Itself  for  dif- 
ferent thicknesses  of  nuts  and  is  provided  with  safety  trips 
for  blank  nuts,  etc.  As  the  operator  does  not  work  in  close 
proximity  to  the  cutters,  the  chance  for  accident  is  itracti- 
cally  eliminated. 

Internal  Fire  Continuous  Furnace:  W.  S.  Rockwell  Co.. 
50  Church  St.,  New  York,  N.  Y.  This  furnace  is  of  the  rotary 
type,  provided  with  a  grooved  helical  lining  which  feeds  the 
material  through  from  end  to  end  of  the  furnace,  as  the  latter 
revolves  on  the  supporting  rollers  provided  for  it.  The  oil 
or  gas  used  as  a  fuel  is  injected  directly  into  the  chamber  in 
a  direction  opposite  to  that  of  the  travel  of  the  material.  The 
machine,  as  will  be  seen,  is  of  the  continuous-action  type,  con- 
stantly receiving  fresh  parts,  and  delivering  them  at  the  front 
with  the  heat  treatment  properly  applied. 

Grinder  for  Sharpening  Tiiukading  Dies:  National  Ma- 
chinery Co.,  Tiffin,  O.  This  machine  grinds  the  chasers  for 
belt  cutter  dies  in  such  a  way  as  to  give  them  the  proper 
bevel  and  clearance,  enabling  each  chaser  in  the  set  to  do  an 
equal  portion  of  the  work.  This  results  in  better  threads  and 
in  lengthening  the  life  of  the  die.  It  will  sharpen  any  size 
or  type  of  threading  chasers  on  the  market.  A  suitable  chart 
is  furnished  for  making  the  necessary  settings  for  various 
diameters,  and  it  is  an  easy  matter  to  change  from  one  size 
to  another. 

Quick-Acting  Tool-Makers'  Vise:  Mutual  Machine  Co., 
Hartford.  Conn.  This  vise  comprises  a  movable  jaw.  sliding 
on  longitudinal  rods  seated  in  the  fixed  jaw.  and  adjustable 
thereon  by  a  screw  working  in  an  adjustable  yoke.  The  posi- 
tion of  this  yoke  on  the  rods  may  be  quickly  changed  by  turn- 
ing a  locking  disk  out  of  engagement  with  ratchet-shaped 
teeth  cut  on  the  inner  sides  of  the  rods.  This  constitutes 
the  quick-adjustment  feature.  All  the  parts  are  finished  and 
hardened.  The  jaws  measure  3  by  1%  inches,  and  open  out 
to  2  inches  in  width. 

Simplex  Multiple  Spindle  Automatic  Screw  Machine: 
Boston  Bolt  Co.,  40  Farnsworth  St.,  Boston,  Mass.  This  is  an 
automatic  screw  machine  designed  and  built  in  England,  of 
which  a  number  have  been  sold  in  this  country.  It  is  to  be 
built  here  by  the  Boston  Bolt  Co.  It  is  of  the  multiple  spindle 
type,  in  which  the  turning  tools  are  carried  in  a  stationary 
head  and  the  work  spindles  are  mounted  in  an  indexing  drum. 
A  feature  of  the  machine  is  an  adjustable  feed  cam  by  means 
of  which  the  movement  of  the  tool  slide  may  be  varied  to  ex- 
actly suit  the  dimensions  of  the  work  being  turned. 

Electric  Pyrometer:  Leeds  &  Xorthrup  Co.,  Philadelphia. 
Pa.  This  pyrometer  is  of  unusual  construction,  in  that  it 
combines  the  functions  of  an  instrument  of  the  deflection 
measurement  type,  with  the  accuracy  and  constancy  of  the 
Wheatstone  Bridge  method  of  measurement.  The  current 
used  in  measuring  is  obtained  from  any  direct  current 
system,  and  is  practically  independent  of  voltage  fluctu- 
ations. A  regular  stock  ammeter  without  shunt  is  used. 
Ihe  operation  of  measuring  consists  in  balancing  the  bridge 
for  about  the  desired  temperature  (within  200  degrees)  and 
then  reading  the  finer  calibration  on  the  ammeter  dial. 

Large  Traversing  Head  Boring  Machine:  Beaman  &  Smith 
Co..  Providence,  R.  I.  This  machine  is  of  the  type  in  which 
the  spindle  is  carried  by  a  vertically  adjustable  saddle  on  a 
horizontal  adjustable  column  or  head,  the  work  being  clamped 
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to  a  suitable  floor-plate.  The  machine  is  particularly  interest 
ing  from  its  size.  The  spindle  Is  6Vj  inches  in  diameter  and 
has  a  72-Inch  feed.  The  vertical  adjustment  is  from  2',j  to  10% 
feet  above  the  table.  A  revolving  work-table  is  provided,  hav- 
ing a  working  surface  of  G  by  8  feet.  This  table  is  revolved 
by  a  5  horse-power  motor  which  is  also  used  for  its  adjustment 
lengthwise  in  the  bed. 

"Perfection"  'Wbencii:  Perfection  Wrench  Co.,  Port  Ches- 
ter. N.  Y.  This  wrench  provides  a  combination  of  quick  ad- 
justment and  toggle  joiqt  grip.  In  a<ljusting,  the  jaws  are  set 
to  graduations.  The  force  of  the  grip  is  controlled  by  turning 
a  set-screw,  which,  however,  does  not  need  to  be  altered  every 
time  the  wrench  is  changed  from  one  size  nut  to  another.  The 
wrench  may  be  adapted  for  use  in  piping  work  by  removing 
the  hardened  smooth  false  jaws,  and  replacing  them  by  hard- 
ened serrated  jaws.  The  tool  may  be  used  as  a  vise  also,  or  as 
a  parallel  drill  press  clamp,  being  finished  to  hold  the  work 
true  on  the  machine  platen. 

Horizontal  Boring  Machine:  Newton  Machine  Tool 
Works,  Inc.,  Philadelphia,  Pa.  This  horizontal  boring  ma- 
chine (which  is  also  adapted  for  drilling  and  milling)  is  of 
the  type  in  which  the  work-table  is  adjusted  longitudinally 
and  crosswise  of  the  spindle,  on  an  extended  knee,  which  is, 
in  turn,  vertically  adjusted  on  the  face  of  the  column.  The 
particular  feature  of  the  new  design  is  a  single  pulley  drive. 
All  of  the  feed  and  speed  changes  are  effected  by  change 
gearing.  Speeds  range  from  7  1/3  to  75  8/10  revolutions  per 
minute  and  the  feed  changes  from  0.05  to  0.11.5  inch  per 
revolution  of  the  spindle. 

Single-Phase  Motors  for  Machine  Driving:  Wagner  Mfg. 
Co.,  St.  Louis,  Mo.  This  line  of  motors  is  particularly  suited 
for  direct  connection  to  machine  tools.  The  line  includes 
designs  for  all  frequencies  from  25  to  140  cycles,  and  a  wide 
range  of  sizes  from  %  to  40  H.  P.  in  either  a  constant  speed 
or  variable  speed  construction.  A  feature  of  the  design  of 
these  motors  is  the  provision  of  an  automatic  governor  appa- 
ratus for  starting  the  machine  with  a  heavy  torque,  on  the 
repulsion  principle.  When  speed  has  been  obtained,  the  action 
of  the  governor  transforms  the  rotary  winding  to  the  squirrel- 
cage  form,  after  which  the  motor  operates  as  a  regular  induc- 
tion type  machine. 

Excelsior  Multiple  Punch:  Excelsior  Tool  &  Machine  Co., 
East  St.  Louis,  111.  This  machine  bears  no  resemblance  to 
an  orthodox  punching  machine,  though  it  performs  the  same 
work.  It  is  intended  for  punching  any  required  layout  of 
holes  in  sheet  iron  at  one  operation.  A  horizontal  die-plate, 
stripper  plate  and  punch  holder  is  provided  for  the  full  size 
of  the  sheet,  w-ith  loose  punches  mounted  in  place  over  the 
die  holes.  A  heavy  and  strongly  supported  roller  is  passed 
over  the  top  of  the  punches,  depressing  them  one  after  the 
other,  as  the  roller  comes  in  contact  with  them.  This  roller 
is  set  at  a  slight  angle,  so  that  it  does  not  have  to  strike  a 
transverse  row  of  the  punches  simultaneously. 

Releasing  Tap  and  Die  Holder:  Wells  Bros.  Co..  Green- 
field, Mass.  This  is  a  tap  and  die  holder  of  the  pull-off  or 
releasing  type.  It  is  of  unusually  simple  and  effective  con- 
struction. When  threading  on  the  work  the  tool  is  driven 
by  a  positive  jaw  clutch.  This  operates  until  the  movement 
of  the  tool-slide  stops,  when  the  continued  action  of  the  tap 
or  die  pulls  the  jaws  of  the  positive  clutch  out  of  engagement, 
allowing  the  holder  to  revolve  freely  with  the  work.  When 
the  spindle  is  reversed,  a  friction  roller  clutch  of  simple  form 
takes  hold,  and  withdraws  the  die,  releasing  again  as  soon  as 
the  latter  starts  to  work  on  a  new  blank.  The  positive  clutches 
are  of  hardened  steel,  securely  fastened  in  place.  The  use  of 
the  friction  reverse  permits  the  parts  to  take  hold  quickly 
and  quietly  and  saves  the  re-engagement  of  the  positive  clutch. 


Bids  for  the  construction  of  a  500-foot  steel  tower  to  be 
used  as  a  wireless  telegraph  station  at  Washington  have 
been  received.  When  this  station  is  in  operation,  it  is  stated 
that  it  will  be  possible  for  the  Navy  Department  to  be  in  con- 
stant communication  with  all  vessels  on  the  Atlantic  sea- 
board. 


TEST  ON  "STERLING"  HIGH-SPEED  POWER 
HACK-SAW. 

Tue  "Sterling"  high-speed  power  hack-saw  machine, 
equipped  with  a  17-inch  "Sterling"  hack-saw  blade  (products 
of  the  Diamond  Saw  and  Stamping  Works,  Buffalo,  N.  Y.),  cut 
off  the  6-inch  disk  of  niacliincry  steel  shown  herewith,  in  one 
hour  and  fifteen  minutes.  The  same  bhule  was  then  used 
for  cutting  six  disks  from  a  5-inch  round  bar  of  hammered 
axle   steel,   which   were   completed    as   follows: 

1st  cut,  25  minutes;  2nd  cut,  28  minutes;  3rd  cut,  32  min- 
utes; 4th  cut,  34  minutes;  5th'  cut,  35  minutes;  6th  cut, 
37  minutes. 

After  completing  this  work,  the  blade  was  taken  out  in 
good  condition.     The  durability  of  its  serviceableness  is  evi- 


A  Six-inch  Disk  of  Machinery  Steel  cut  off  by  a  "Sterling" 

Hack-saw  Blade  in  75  Minutes.  * 

dent  in  comparing  the  slight  increase  in  time  required  from 
the  third  to  the  sixth  cuts.  The  same  saws  have  been  used 
to  cut  off  sixty-pound  steel  rails — an  operation  which  can  be 
completed  in  from  six  to  ten  minutes. 

An  Important  feature  of  the  machine  in  relation  to  the 
durability  of  the  blade,  is  the  provision  for  placing  it  in  the 
holder  with  the  teeth  either  forward  or  backward,  so  that 
after  one-half  of  the  blade  has  been  used,  by  reversing  the 
saw,  a  fresh  portion  of  the  cutting  surface  is  presented,  thus 
saving  nearly  one-half  the  blades  required  for  a  machine 
of  this  capacity.  The  machine  is  also  provided  with  a  pump 
and  lubricant  and  suitable  draining  facilities.  This  serves  to 
keep  the  blade  ccol  when  running  at  high  speed. 

*  *     * 

The  United  States  Steel  Corporation  announced  February  18 
that  the  price  of  steel  so  firmly  maintained  by  the  company 
during  the  past  few  years  would  be  cut  to  meet  the  competi- 
tion of  independent  makers,  excepting  the  price  of  steel  rails. 
It  is  expected  that  the  price  of  $28  for  rails  which  has  ruled 
for  the  past  several  years  will  be  maintained  by  the  five 
largest  companies  by  a  tacit  understanding  to  that  effect. 
The  companies  are  the  United  States  Steel  Corporation, 
Cambria  Steel  Co.,  Lackawanna  Steel  Co.,  Bethlehem  Steel 
Co.,  and  the  Pennsylvania  Steel  Co.  The  announcement  of  the 
cut  in  prices  of  from  $4  to  $7  per  ton  or  more  is  followed 
by  the  threat  that  the  wages  of  employes  in  steel  mills  will  bo 
reduced  in  all  probability.  The  reduction  of  the  tariff  on  steel 
products,  now  under  consideration  by  Congress,  is  probably 
the  reason  for  the  cut  in  prices  and  the  rumor  that  wages  prob- 
ably will  be  reduced. 

*  «     « 

The  Delaware.  Lackawanna  &  Western  Ry,  opened  a  new 
tunnel  to  traffic  through  Bergen  Hill,  N.  J.,  February  14.  The 
new  tunnel  contains  two  tracks  which,  with  the  old  tunnel, 
makes  four  tracks  through  the  hill.  The  new  tunnel  is  inter- 
esting from  an  engineering  point  of  view  in  that  it  is  lined 
throughout  with  concrete  and  the  rails  are  laid  on  creosoted 
wood  ties  imbedded  in  concrete  with  creosoted  blocks  for  bal- 
last, also  laid  in  concrete.  The  tunnel  is  seven-eighths  of  a 
mile   long. 
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PERSONAL. 

James  Dugiiid,  machine  shop  foreman  of  the  Grand  Trunk 
Railway,  Stratford,  Ontario,  has  been  promoted  to  the  posi- 
tion of  general  foreman  of  the  Toronto  shops. 

Charles  Geldart,  toolmaker  in  the  Grand  Trunk  Railway 
shops,  Stratford,  Ontario,  has  been  promoted  to  machine  shop 
foreman,  succeeding  Mr.  James  Duguid. 

John  B,  Guthrie  has  been  appointed  representative  of  the 
Carpenter  Steel  Co.,  Reading,  Pa.,  In  the  Pittsburg  district, 
with  office  in* the  Columbia  Bank  Building,  Pittsburg,  Pa. 

John  P.  Cosgro  has  been  appointed  district  manager  of 
Allis-Chalmers  Co..  with  office  in  Kl  Paso  &  South  Western 
Building.  El  Paso,  Texas. 

A.  L.  Lovejoy,  formerly  treasurer  of  the  Becker-Brainard 
Milling  Machine  Co.,  is  now  manager  of  the  sales  department 
of  Pratt  &  Whitney  Co.,  New  York. 

J.  J.  Keefe,  well  known  to  the  pneumatic  tool  trade,  has 
entered  the  employ  of  the  Independent  Pneumatic  Tool  Co., 
Chicago,  111.,  as  sales  manager,  with  headquarters  in  Chi- 
cago. 

John  Edgar,  formerly  machine  tcol  designer  with  the 
Becker-Brainard  Milling  Machine  Co.,  is  employed  by  the 
Everett-Metzger-Flanders  Co.,  Detroit,  Mich.,  designing  special 
machine  tools  for  the  manufacture  of  automobiles. 

Mrs.  Frances  A.  W.  Mcintosh,  formerly  advertising  mana- 
ger of  the  Buffalo  Forge  Co.  and  associated  companies,  has 
resigned  that  position  and  opened  an  office  at  103  Anderson 
Place,  Buffalo,  N.  Y..  where  she  will  prepare  catalogues,  adver- 
tising copy  and   general  advertising  literature. 

Fred  A.  Mitchell  has  been  appointed  foreman  of  the  tool 
room  of  the  New  Departure  Mfg.  Co.,  Bridgeport,  Conn.,  suc- 
ceeding Mr.  Leland  Nelson.  Mr.  Mitchell  served  an  appren- 
ticeship with  the  Pratt  &  Whitney  Co.,  Hartford,  Conn.,  and 
later  worked  for  the  Veeder  Mfg.  Co.,  of  Hartford.  He  has 
been  with  the  New  Departure  Mfg.  Co.  for  about  five  years 
in  the  capacity  of  model-maker  and  foreman  of  the  model 
department,   which    he   stilf  will    supervise. 

Prof.  H.  Wade  Hibbard  has  resigned  his  position  as  head  of 
the  railway  engineering  department  of  Sibley  College.  Cornell 
University,  to  fill  a  similar  position  with  the  University  of 
Missouri.  Prof.  Hibbard  began  teaching  in  the  University  of 
Minnesota  in  1895,  where  he  was  professor  of  machine  de- 
sign and  locomotive  engineering.  In  1898  a  fund  became 
available  in  Cornell  University  for  the  development  of  a 
railway  engineering  department,  and  Prof.  Hibbard  became 
a  member  of  the  faculty  and  developed  the  course. 

J.  E.  Woodwell  of  the  firm  of  L.  B.  Marks  and  J.  E.  Wood- 
well,  New  York  City,  has  been  retained  by  Messrs.  McKim, 
Mead  &  White,  architects,  as  consulting  engineer  for  the 
entire  mechanical  and  electrical  equipment,  including  the 
heating  and  ventilation,  electric  lighting  and  pow-er,  mail 
handling  devices,  etc.,  of  the  new  U.  S.  Post  Office  to  be  erected 
at  the  Pennsylvania  Terminal  Station  in  New  Y'ork  City.  The 
automatic  mail  handling  machinery  will  be  a  special  feature 
of  the  building. 

Ethan  Viall,  whose  contributions  on  machine  shop  practice 
have  made  his  name  familiar  to  our  readers,  has  joined  the 
editorial  force  of  M.^chixert  to  act  as  western  traveling 
representative,  with  headquarters  at  Decatur,  111.  Mr.  Viall 
is  an  expert  with  the  camera  and  his  contributions  will  be 
profusely  illustrated  with  half-tone  views,  as  in  the  past, 
showing  shop  operations,  machines,  tools,  kinks,  and  the 
thousand-and-one  devices  that  American  manufacturers  are 
continually  bringing  forth  to  facilitate  production  and  reduce 
cost. 

John  S.  Considine,  of  Columbia,  Pa.,  has  been  made  assist- 
ant track  supervisor  of  the  Pennsylvania  Railroad  Co.  This 
promotion  is  important  as  it  marks  the  departure  of  the  com- 
pany from  a  long  standing  rule,  that  ordinary  track  laborers 
could  not  be  promoted  to  positions  higher  than  track  fore- 
man, they  not  being  considered  eligible  for  the  higher  posi- 
tions. The  company,  heretofore,  has  employed  graduates  of 
technical    schools    for    official    positions    in    maintenance-of- 


way  and  mechanical  departments.  Hereafter  an  employe 
not  having  the  advantages  of  a  college  education,  but  who  dis- 
plays  extraordinary    ability,    will    be   considered    eligible    for 

higher  positions. 

•     •     • 

OBITUARY. 
J.    S.    Spencer,   head   of  the   J.   8.   Spencer   Machinery   Co., 
Springfield,    Mass.,    died    January    18,    aged    flfty-elght. 

Herbert  Burroughs,  treasurer  of  the  Builders  Iron  Foun- 
dry, Providence.  R.  I.,  died  suddenly  at  the  Fort  Pitt  Hotel, 
Pittsburg,  Pa.,  January  2,   aged   forty-flve. 


William  C.  Stimpson,  who  was  head  instructor  In  forging 
and  foundry  work  at  Pratt  Institute,  Brooklyn,  N.  Y.,  for 
several  years,  died  at  his  home  In  Mtlford,  Conn.,  January  13. 


Otis  Eddy  Wood,  who  died  in  January  at  hlB  home  near 
Ithaca,  N.  Y.,  at  the  age  of  seventy-seven,  is  said  to  have 
been  the  first  Morse  telegraph  operator  who  learned  to  read 
messages  by  sound. 


Ephriam  K.  Smith,  one  of  the  founders  of  the  Diamond 
Match  Co.  and  maker  of  the  first  safety  match  produced  in 
the  United  States,  died  in  Philadelphia,  Pa.,  February  16th, 
aged  sixty-nine  years. 


George  W.  Shotwell,  whose  death  was  mentioned  in  the 
February  issue  of  M.\chineby,  was  not  president  of  tne  Dlehl 
Mfg.  Co.,  Elizabethport.  N.  J.,  but  a  member  only  of  the  fam- 
ily of  the  president,  Mr.  Burnett  C.  Kenyon. 


Louis  J.  Atwood,  president  of  the  Plume  &  Atwood  Mfg. 
Co.,  WateFbury,  Conn.,  died  February  22.  aged  eighty-two 
years.  He  was  one  of  the  pioneer  manufacturers  of  the 
Naugatuck  Valley  and  the  inventor  of  many  devices. 


John  F.  Russell,  an  inventor  of  national  reputation,  died 
in  Springfield,  Ohio,  February  14,  aged  seventy-one  years. 
Mr.  Russell  was  associated  with  William  N.  Whitely  in  the 
development  of  the  modern  reaper.  He  took  out  many  patents 
including  improvements  on  harvesting  machinery,  steam  loco- 
motives, etc. 

Edward  M.  Twiss  died  at  the  Dickinson  Hospital,  North- 
ampton, Mass..  February  4,  aged  sixty-three.  For  many 
years  he  had  been  foundry  superintendent  of  the  Florence 
Machine  Co.  of  Northampton,  and  was  a  very  successful  iron 
foundryman,  having  held  important  positions  in  other  foun- 
dries.   

Carroll  D.  Wright,  president  of  Clark  College,  Worcester, 
Mass.,  died  February  20th  in  his  sixty-ninth  year.  Mr.  Wright 
was  noted  as  a  statistician  and  tcr  his  work  as  United  States 
Commissioner  of  Labor.  He  was  commissioner  of  labor  for 
twenty  years,  his  term  dating  from  1885  to  1905. 


Prof.  Benjamin  Franklin  Clarke.  Professor  Emeritus  of  me- 
chanical engineering  at  Brown  University,  died  December  29 
of  pneumonia  at  his  home  in  Providence.  R.  I.  Prof.  Clarke 
was  born  in  Newport,  Me.,  in  1831,  and  since  his  graduation 
from  Brown  University  in  1863  has  been  connected  with  the 
faculty.     He  was  twice  acting  president  of  the  university. 


Joseph  Wharton,  one  of  the  largest  individual  iron  manu- 
facturers in  the  United  States,  founder  of  the  Wharton  School 
of  Finance  and  Political  Economy  of  the  University  cf  Penn- 
sylvania, president  of  the  American  Iron  and  Steel  Association, 
writer  on  financial,  industrial  and  scientific  subjects,  died  at 
his  home  in  the  suburbs  of  Philadelphia,  January  11,  aged 
eighty-three  years.  

W.  C.  Young,  vice-president  of  the  W.  C.  Young  Machine 
Co.,  Worcester,  Mass.,  builders  of  machine  tools,  died  at  his 
home  in  Worcester,  January  30,  in  his  sixtieth  year.  Mr. 
Young  was  well  known  in  Worcester,  having  lived  there  for 
more  than  forty  years.  He  had  served  on  the  city  council 
and  on  the  school  board.  The  business  of  the  company  will 
continue  as  before. 
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David  E.  Harding  died  nt  his  home  In  Mansfield,  Mass.. 
February  3,  in  his  eighty-third  year.  He  was  born  on  a 
farm  In  West  Mansfield,  his  father  being  one  of  Massachii- 
setts  pioneers,  who  had  settled  In  Mansfield  in  1775.  In  1881 
he  entered  into  partnership  with  S.  W.  Card  who  was  then 
making  taps  and  dies.  The  business  prospered  and  in  1894 
it  was  made  a  stock  company  of  which  he  was  elected  treas- 
urer, and  which  office  he  held  at  the  time  of  his  death. 


engineering  subjects  generally  and  took  an  active  part  in 
planning  and  constructing  the  present  new  shops.  He  was 
a  member  of  the  American  Society  of  Meclianical  Engineers, 
Cleveland  Engineering  Society,  Cleveland  Chamber  of  Com- 
merce, The  Colonial  Club  of  Cleveland,  and  the  Automobile 
Club  of  Cleveland.     He  is  survived  by  a  wife  and  two  sisters. 


Edward  F.  C.  Young  was  buried  December  9.  He  was  born 
near  Morrlstown,  N'.  J.,  in  1835  and  was  educated  In  the  pub- 
lic schools  of  Jersey  City.  Mr.  Young  had  been  active  In  poli- 
tics and  was  a  director  in  street  railway  corporations  and 
banking  Institutions.  He  is  succeeded  in  the  presidency  of 
the  Jospeh  Dixon  Crucible  Co.  by  Mr.  George  F.  Smith,  vice- 
president.  Mr.  Wm.  H.  Corbin,  counsel  for  the  company, 
has  been  elected  vice-president. 


Alexander  Beaudry,  president  and  secretary  of  Beaudry 
&  Co.,  Inc.,  Boston,  Mass.,  died  suddenly  February  10  at  his 
residence  at  Weymouth  Heights,  aged  seventy  years.  He  In- 
vented the  first  Beaudry  hammer,  early  In  the  seventies,  and 
embarked  in  the  manufacture  of  it  in  1880.  Since  then  he 
has  brought  out  many  types  of  hammers  and  presses,  having 
twenty-eight  patents  on  tools  of  this  character.  Tte  business 
of  the  company  will  be  conducted  the  same  as  heretofore,  as 
Mr.  Beaudry's  death  will  not  in  any  way  affect  the  conduct 
of  the  business.  He  had  taken  no  active  participation  in  it 
for  the  last  few  years. 


Jose  F.  DeXavarro  died  of  heart  disease  on  February  3  at 
his  home  in  New  York,  aged  eighty-six  years.  He  was  born 
in  Spain,  graduated  from  the  Spanish  Royal  Naval  Academy 
and  came  to  America  as  a  teacher  in  the  Jesuit  College  at 
Baltimore,  Md.  He  afterward  became  interested  in  banking 
and  transportation  enterprises,  and  one  of  his  most  notable 
works  was  the  building  of  the  Manhattan  Elevated  Railroad, 
New  York.  He  was  the  constructor  of  the  first  apartment 
house  in  New  York,  and  was  largely  responsible  for  the 
establishment  of  the  Portland  cement  industry  in  the  United 
States,  using  the  rotary  kiln  process. 


WALTER  M.  ALLEN. 
Walter  M.  Allen,  works  manager  of  the  Warner  &  Swasey 
Co.,  died  at  his  home  In  Cleveland,  Ohio,  February  8,  in  his 
forty-third  year.  His  parents  lived  in  Bristolville,  Ohio,  where 
he  was  born,  and  his  father  became  engaged  in  the  lumber 
business  in  Cleveland,  but  died  when  Mr.  Allen  was  seven 
years  old.  Upon  his  father's  death,  his  mother  and  three 
children  returned  to  her  early  home  in  Cherryville,  Me.,  and 
his  early  education  was  acquired  there  in  the  local  schools. 
As  a  boy  he  showed  great  aptitude  for  things  mechanical,  but 
the  small  shops  of  that  coast  town — a  box  factory  and  a  few 
boat  works — did  not  satisfy  his  ambition.  When  only  sixteen 
or  seventeen  years  old  he  frequently  went  to  the  nearest  rail- 
road station,  a  distance  of  thirty  miles,  to  study  and  make 
drawings  of  the  locomotives  that  passed.  When  eighteen  he 
was  apprenticed  to  the  machine  trade  in  the  works  of  the 
Warner  &  Swasey  Co.,  and  throughout  his  apprenticeship  dis- 
played great  earnestness,  ability  and  integrity.  In  1891  he 
was  made  head  of  the  drafting-room  in  which  department  he 
had  displayed  unusual  ability,  and  during  the  next  two  years 
the  details  of  design  and  construction  of  the  26-inch  telescope 
of  the  Naval  Observatory,  and  the  40-inch  instrument  of  the 
Yerkes  Observatory,  were  very  largely  developed  under  Mr. 
Allen's  direction.  In  1893  he  was  in  charge  of  the  firm's  ex- 
hibit at  the  Columbian  Exposition,  Chicago,  and  on  his  return, 
when  scarcely  twenty-seven  years  old,  was  made  superinten- 
dent of  the  works,  which  position  he  held  with  general  satis- 
faction during  the  next  six  years.  In  1904  he  was  made 
works  manager,  which  position  he  held  at  the  time  of  his 
death.  The  position  Involved  not  only  general  oversight  of 
the  works,  but  an  active  part  and  general  responsibility  in 
the  business  management  as  well.  Mr.  Allen  ranked  high  as 
a  designer  of  machinery  and  tools,  being  a  man  of  quick 
perception  and  good  judgment.     He  was  well   informed  on 


EDWIN  REYNOLDS. 
Edwin  Reynolds,  one  of  the  most  distinguished  American- 
mechanical  engineers,  died  at  his  home  in  Milwaukee,  Wis., 
February  19.  Mr.  Reynolds  was  born  on  a  farm  and  learned 
the  machinist's  trade  in  Connecticut.  In  his  early  years  he 
entered  the  employ  of  George  H.  Corliss,  Providence,  R.  I., 
then  the  most  prominent  engine  builder  in  America,  and 
finally  became  general  superintendent.  He  left  the  Corliss- 
company  to  take  charge  of  the  E.  P.  Allis  Co.'s  works  in 
Milwaukee,  which  at  the  time  was  in  the  hands  of  a  receiver, 
to  put  it  on  a  paying  basis.  He  succeeded  in  doing  this  to  a 
marked  degree  through  his  improvements  in  engines  and 
mining  machinery.  The  Reynolds-Corliss  engine  became  fa- 
mous as  an  engine  of  close  regulation,  high  speed,  and  low 
steam  consumption,  and  the  works  prospered.  In  his  early 
career  with  the  Allis  works  he  took  a  contract  for  a  20  by  42 
engine  for  the  Trenton  Iron  Works  which  was  required  to 
run  at  160  revolutions  per  minute.  This  high  speed  required 
a  special  valve  gear  and  large  ports,  and  the  leading  Corliss 
engine  builder,  George  H.  Corliss,  would  not  consider  the 
order.  Reynolds  built  the  engine  successfully,  and  it  was  a 
great  advertisement  for  his  company.  His  most  notable 
achievement,  so  far  as  the  general  public  is  concerned,  was  the 
design  and  construction  of  the  great  8,000  horizontal  and 
vertical  compound  engine  for  the  Manhattan  Elevated  Railway 
power  station  in  New  York  about  1900.  The  general  features 
of  the  design  of  these  engines  were  worked  out  by  Mr.  Rey- 
nolds on  a  railway  train  going  to  Milwaukee  after  having 
secured  the  contract  in  New  York.  The  requirements  were 
for  great  power  and  close  regulation,  and  the  ordinary  design 
would  have  made  necessary  cylinders  so  large  that  it  would 
have  been  very  difficult  to  cast  them  without  flaws  and  other 
serious  defects.  Mr.  Reynolds  conceived  the  idea  of  connect- 
ing high-  and  low-pressure  cylinders  to  one  crank  pin  and 
putting  the  generator  between  two  sets  of  cylinders,  the  crank- 
pins  standing  135  degrees  apart.  The  result  was  a  great 
success,  as  the  world  knows.  A  notable  achievement  in 
mining  engineering  made  by  Mr.  Reynolds  was  the  substitu- 
tion of  solid  for  flexible  foundation  under  steam  stamps.  It 
had  been  the  general  practice  to  erect  mine  stamps  on  a 
springy  foundation,  and  the  result  had  been  unsatisfactory. 
Mr.  Reynolds  very  sensibly  pointed  out  that  the  steam  stamp 
w-as  made  to  crush  rock  an^  that  it  was  very  poor  engineering 
to  mount  it  on  a  "feather  bed,"  as  he  called  It,  and  it  was 
simply  a  matter  of  a  solid  foundation  in  order  to  get  the 
very  best  effect  of  the  blow.  He  took  the  responsibility  of 
erecting  the  first  steam  stamp  with  a  solid  foundation,  and 
the  efficiency  and  durability  were  much  increased.  Mr.  Rey- 
nolds was  president  of  the  American  Society  of  Mechanical 
Engineers  1901-1902.  He  was  consulting  engineer  of  the  Allis- 
Chalmers  Co.  at  the  time  of  his  death. 

*  *     • 

The  United  States  naval  fleet  of  sixteen  battleships  anchored 
in  Hampton  Roads.  Va.,  February  22,  thereby  completing  the 
famous  round-the-world  cruise  begun  there  December  16,  1907. 
The  fleet  doubled  South  America,  passing  through  the  Straits 
of  Magellan,  proceeding  thence  to  Valparaiso,  Magdelena  Bay, 
San  Francisco,  Hawaii,  Samoan  Islands,  Australia,  Yokohama, 
Cheefoo,  Suez  Canal,  Gibraltar,  and  Hampton  Roads.  The 
total  distance  traversed  by  the  fleet  was  over  42.000  miles, 
and  the  vessels  are  said  to  be  still  in  fit  condition  for  further 
service,  but,  of  course,  they  will  go  into  dry-dock  for  cleaning 

and  general  repairs. 

•  •     • 

The  Cunard  Line  steamer  Mavretania  beat  all  records  for  a 
day's  run  from  Sunday  noon  until  Monday  noon,  February 
7-8,  when  she  logged  671  nautical  miles,  making  an  average 
of  26.84  knots  for  the  twenty-five  hours. 
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AN  ENGLISH  SLOTTING  MACHINE. 

JAMKa  VOSK. 

The  accompanying  engraving  illustrates  a  small  slotting 
fuachiue  designed  for  rapid  handling  of  the  many  jobs  wiiiili 
are  best  dealt  with  on  a  vertical  planing  machine.  The  points 
of  easy  manipulation  and  large  capacity  have  been  kept  In 
mind  by  the  designer — Mr.  A.  Haworth — who  has  had  exten- 
sive workshop  experience  with  leading  British  concerns. 

Though  having  so  short  a  maximum  stroke  as  ij  inches,  a 
•quick  return  motion  is  provided.  The  length  of  the  guiding 
area  of  the  ram  is  ten  times  its  breadth.  No  countershaft  is 
required,  apart  from  that  integral  with  the  machine,  which 
provides  for  two  cutting  speeds,  and  can  be  driven  direct 
from  the  line-shaft.  A  flywheel  is  provided,  placed  at  the 
«ide  of  the  machine,  so  that  the-  workman  may  easily  adjust 
the  position  of  the  ram  when  setting  work.  The  ram  is  ad- 
justable within  a  range  of  T'j  inches  by  a  hand-wheel  and 
«crew,  while  the  machine  is  in  motion. 

The  top  slide  of  the  table  may  be  set  central  with  the  ram 
by  means  of  a  spring-backed  plunger,  and  an  attachment, 
eliow-n  at  the  left,  allows  work  placed  on  the  table  to  be  self- 


An  English  Slotter  for  Toolmaking  and  Similar  Work. 

•centering.  The  tools  supplied  with  the  machine — for  slotting 
Jceyways — are  of  a  special  nature,  do  not  require  forging,  and 
•are  held  central  in  a  tool-holder  which  fits  in  a  central  groove 
in  the  face  of  the  ram.  An  adjustable  dead-stop  enables  quan- 
tities of  pieces  to  be  duplicated.  A  circular  attachment  is 
supplied  and  is  provided  with  an  index  dial  of  360  divisions. 
A  spring  plunger  gives  2,  3,  4,  6  or  8  divisions  without  necessi- 
tating the  use  of  the  index  dial.  This  attachment  is  extremely 
useful  for  cutting  square,  hexagonal,  etc.,  internal  or  external 
•shapes,  in  addition  to  circles  or  combinations  of  circular  and 
rectilinear  outlines.  An  auxiliary  table  20  inches  long  and 
14  inches  wide  is  another  useful  extra,  enabling  work  of  a 
bulky  outline  to  be  clamped  down  for  machining.  A  positive 
•belt  shipping  arrangement,  absolutely  preventing  self-starting, 
conduces  to  safe  working  by  the  operator. 

Some  of  the  leading  capacities  and  dimensions  are  given 
as  follows:  Stroke,  zero  to  5-inch;  depth  admitted  under 
head,  12%  inches;  traverse  to  or  from  body,  14  inches,  and 
transverse  travel,  14  Inches.  Pulleys,  gears,  etc.,  up  to  24 
inches  diameter  can  be  keywayed.     The   surface  of  the  top- 


table  is  15  X  12  Inches.  The  driving  pulley  Is  20  Inches  diam- 
eter for  3-lnch  belt  and  has  a  speed  of  240  revolutions  per 
minute.  The  machine  weighs  about  1,230  pounds.  It  Is  built 
by  A.  Haworth  &  Co.,  Luton,  England.  As  giving  some  Indi- 
cation of  British  prices  for  tools  built  In  fair-sized  lots,  the 
machine  illustrated,  including  the  circular  table  and  work- 
centering   atlacliment,    but    not   the   extra   table,   Is   marketed 

here  at  about  |180. 

•  •     • 

AMERICAN  ANTI-ACCIDENT  ASSOCIATION 
MEETING. 

The  American  Anti-Accident  Association  held  Its  first  meet- 
ing February  11  at  215  West  23rd  St.,  New  York,  with  Thomas 
D.  West,  Sharpsville,  Pa.,  presiding.  The  meeting  was  held 
in  two   sessions,   the   program   being  as   follows: 

Afternoon  Session. — "The  Fundamental  Features  Involving 
Work  for  the  American  Anti-Accident  Association,"  by  Mr. 
Thomas  D.  West;  "Hoodlumism  in  Holiday  Observance,"  by 
Mrs.  Isaac  L.  Rice,  President  of  the  Society  for  the  Suppres- 
sion of  Unnecessary  Noise,  New  York  City;  "Fire  Wastes 
Through  Carelessness,"  by  Mr.  C.  M.  Goddard,  President  of 
the  National  Fire  Protection  Association,  Boston,  Mass.;  "Our 
Shameful  Lead  in  Railway  Accidents,  and  the  One  Sure 
Method  of  Checking  It,"  by  Edward  Bunnell  Phelps,  Editor 
of  the  American  Underwriter,  New  York  City;  "The  Child, 
and  Accidents  of  our  Unbridled  Laxity,"  by  Thomas  D.  West, 
President  of  the  American  Anti-Accident  Association,  Sharps- 
ville, Pa. 

Evening  Session. — "Museum  of  Safety  and  Sanitation," 
with  lantern  slides,  by  Dr.  William  H.  Tolman,  Director  of 
the  American  Museum  of  Safety,  New  York  City;  "Industrial 
Accidents  and  the  Inventors,"  by  Joseph  J.  O'Brien.  Member 
of  the  International  Congress  of  Inventors,  Washington,  D.  C; 
"Safety  Devices  in  the  Machine  Shops  and  Manufacturing 
Plants,"  by  Prof.  John  E.  Sweet,  Syracuse,  N.  Y.;  "An  Analy- 
sis of  5,500  Machine  Shop  Accidents."  by  Mr.  L.  P.  Alford, 
Member  of  the  Editorial  Staff  of  the  ATnerican  Machinist. 
New  York  City;  "Wage  Workers'  Accident  Insurance  and 
Compensation  Fraternity,"  also  Municipal  Anti-Accident 
Boards,  by  Mr.  Thomas  D.  West.  The  association  extends  a 
general  invitation  to  government  and  municipal  officials,  pro- 
fessional men,  commercial  travelers,  manufacturers,  mana- 
gers and  superintendents,  merchants,  labor  leaders,  mechan- 
ics, factory  inspectors,  fire  and  life  insurance  officers,  teach- 
ers and  all  other  citizens  to  become  interested  in  the  work. 
The  organization  is  due  to  the  president,  Mr.  Tbomas  D.  West, 
who  for  many  years  has  been  greatly  interested  in  the  pre- 
vention of  accidents.  He  believes  in  the  theory  of  teach- 
ing workmen  to  take  care  of  themselves  and  to  cooperate 
with  manufacturers  in  the  use  of  all  devices  intended  to 
lessen    the   maiming   and    death    roll    in   manufacturing   and 

transportation. 

•  •     • 

The  expert  knowledge  required  to  properly  adjudicate  pat- 
ent causes,  due  to  the  growing  complexity  of  the  art,  has 
made  the  need  of  a  special  court  of  last  resort  to  decide 
patent  cases,  keenly  felt  by  all  concerned  in  such  litigation. 
A  bill  has  been  introduced  in  the  House  of  Representatives 
and  favorably  considered,  for  providing  a  special  court  of 
appeals  consisting  of  two  judges,  assigned  permanently,  and 
one  federal  district  judge,  with  salaries  of  $6,000  a  year 
each.  It  is  to  be  hoped  that  the  bill  will  be  passed  and  the 
special   court  established. 

•  •     • 

The  torpedo  boat  destroyer  Tartar  of  the  English  navy,  us- 
ing liquid  fuel  and  steaming  under  war  conditions,  exceeded, 
on  January  15,  38  knots  an  hour,  thus  beating  her  official  trial 
record.  The  trial  record  was  made  in  December  over  the  of- 
ficial course  of  the  Admiralty  between  Southampton  and  Map- 
lin  Sands,  when  the  speed  attained  was  between  35  and  36 
knots  an  hour.  Previous  to  this  official  trial,  the  Tartar  made 
almost  36  knots  an  hour,  beating,  at  that  time,  all  records  for 
ships  of  her  type.  The  Tartar  has  been  in  service  since  April. 
1907.  and  Is  a  sister  ship  of  the  Mohawk,  which  also  uses  liquid 
fuel.  These  boats  are  270  feet  long,  and  have  engines  of  14.500 
horse-power. 
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Adv.  Index  pages  3G-4S. 


Brown  (^  SHarpe  Mfg\  Co., 

The  Quality  and  Quantity 

of  Work  Turned  Out  on  the  B.  &  S.  Constant  Speed  Drive 
Milling  Machine  is  a  Forcible  Example  of  the  Rigidity  of 
its  Construction. 


m 


No.  5=B    HEAVY    PLAIN    MILLING    MACHINE 

(SHOWN  AB(.>VE) 

THE  entire  line  of  Constant  Speed  Drive  Milling  Machines  is  designed 
for  heavy  service  and  as  a  whole  is  a  striking  illustration  of  solidity 
in    construction.     The  rigid   control    of  the   moving  parts  as  the 
table,  saddle  and  knee,  together  with  the  quietness  of  the  running  gears 
when  the  machine  is  under  heavy  service  show  that  the  design  is  correct 
and  solidity  has  been  attained. 


■ 


Adv.  Index  pages  3G-48. 
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Providence,  R.  L,  U.  S.  A. 

Tumbler  Gear  Mechanism 

— a  Vital  Part  in  the  Construction  of  a  Millinj?  Machine,  the 
Design  of  which  is  being  Daily  Demonstrated  Mechanically 
and  Practically  Correct. 


HAROENCO  STCfL  tCLF  LOCKING  LtVCR 


HAROCNIO  BTUL  LOCKINC  PLATK 


MASSIVE  MALLEABLE  IRON  aHACKCT, 
SUPPORT  OF  TUMBLER  CCAR 


MAROENEO  alEEL  TUMBLER  GEAR  SHAFT 


MAROENEO  STEEL  ORiVINO  SHAFT 


SHAFT  BUSHED  WITH  BRONZC 


HAROCNEO  STEEL  LOCKINC  PLATE 


HARDENED  STEEL  TUMBLCH  OEAR  BHAFV 


HARDENED  STEEL  SELF  LOCKINC  LEVER 


MASSIVE*  MALLEABLE  IRON  BRACKET. 
SUPPORT  OF  TUMBLER  CEAR 


HARDENED  STEEL  TUMBLER  GEAR 
WITH  SPECIAL  POINTED  TCCTH 


CEAR  BUSHED  WITH  BRONZE 


HARDENED  STEEL  DRIVtNO  SHAFT* 
SOLID  WITH  PINION 


SHAFT  BUSHED  WITH  AROMZI 


SHAFT  SUBMEO  WtTM  SROmZS 


HARDENED  STEEL  DRIVING  SHAFT, 
SOLID  WITH  PINION 


STUDY  carefully  the  above  cuts.  Note  the  compactness  and  heavy  pro- 
portions of  the  supporting  parts.  All  shafts  are  rigidly  supported  close 
to  where  pressure  is  applied.  The  tumbler  gear  itself  is  strongly  sup- 
ported in  a  massive  malleable  iron  bracket  trunnioned  around  two 
heavy  stationary  bushings,  thereby  resisting  all  twisting  and  cramping 
strains.  It  is  locked  by  a  heavy  hardened  steel  self-locking  lever  in  a 
massive  hardened  steel  plate. 
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MACHINERY. 


March,  1909. 


WANTED,    PUBLISHED    DESCRIPTION    OF 
TRANSFER  TABLE. 

A  reward  of  forty  pounds  sterling  Is  offered  by  Messrs. 
Harris  &  .Mills,  23  Soutliainpton  liiiildings.  I-ondon.  W.  C  ,  I'^iiK 
land,  to  the  first  person  handing  them  a  public  paper  contain- 
ing a  description  of  a  traverser  of  the  form  shown  in  the  ac- 
companying illustration,  which  complies  with  the  following 
conditions: 

1.  The  paper  must  have  been  published  during  the  last 
hundred  years. 

2.  The  paper  must  have  been  published  earlier  than  Jvily 
28,  1908. 

3.  It  must  be  a  public  paper;  according  to  the  Patent  I^aw 
of  Germany  any  printed  paper,  printed  book,  printed  lecture 
or  printed  report  becomes  a  public  paper  when  it  has  been 
exposed  at  a  public  library,  or  if  it  could  have  been  bought 
at  a  bookseller's.  Even  a  printed  catalogue  or  printed  pros- 
pectus is  considered  a  public  paper  when  forwarded  to  more 
than  a  tliousand  persons. 


cf  niadiine  tool  builders  will  be  to  develop  lathes,  planers, 
milling  machines,  etc.,  to  realize  the  full  possibilities  of  the 
IK'W  product. 

•     •     * 

CONSOLIDATION  OF  CINCINNATI  MACHINE  TOOL 
COMPANIES. 

The  Clncinnati-Bickford  Tool  Co.,  Cincinnati,  Ohio,  was 
incorporated  last  month  for  the  purpose  of  manufacturing  a 
lull  line  of  metal- working  drilling  machinery,  with  the  fol- 
lowing officers:  August  H.  Tuechter.  president;  Sherman  C. 
Shauer,  vice-president  and  general  manager;  W.  H.  Shafer, 
secretary;  George  P.  Gradolf,  treasurer;  and  H.  M.  Norris, 
engineer. 

This  company  is  a  combination  of  the  Cincinnati  Machine 
Tool  Co.  and  the  Bickford  Drill  and  Tool  Co.;  and  the  officers 
of  the  new  concern  are  well  known  in  the  trade,  having  been 
for  many  years  connected  with  the  two  concerns  represented 
in  the  combination,  which  will  undoubtedly  prove  a  potent 
factor  in  the  machine  tool  trade  as  it  contains  all  the  ele- 
ments of  strength    and  progress. 


1^ 
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JUachincryJf.T. 

"Traverser  with  raised  main  girders  on  the  outer  side  of  the  profile  of  the 
vehicles,  movingr  on  a  track  consistingr  of  only  t^vo  rails." 

4.  The  description  of  the  traverser,  given  in  the  said  public 
paper,  must  be  sufficiently  clear  to  have  enabled  experts  to 
make  use  of  the  idea  to  construct  a  similar  traverser. 

5.  The  paper  must  be  handed  in  to  Messrs.  Harris  &  Mills 
before  3  P.  M.  on  March  15,  1909. 

6.  The  traverser  must  be  like  a  bridge  on  rollers;  the  tra- 
verser must  have  raised  main  girders  on  the  outer  sides  of  the 
profile  of  the  vehicle,  as  represented  in  the  drawing. 

7.  The  traverser  must  move  on  a  track  consisting  of  only 
two  rails. 

8.  It  is  not  essential  whether  the  traverser  has  a  pit  or  not. 
It  is,  however,  more  probable  that  there  will  be  a  pit. 

9.  Tbe  traverser  may,  just  as  well,  have  only  four  rollers 
Instead  of  the  eight  rollers  represented  in  th.e  drawing. 


IMPROVED  HIGH-SPEED  STEEL. 

On  another  page  cf  this  issue  will  be  found  an  account  of  an 
English  high-speed  steel  that  is  claimed  to  be  far  superior  to 
the  other  high-speed  steels  in  general  use.  In  the  note  Pro- 
fessor Arnold  is  reported  as  stating  that  in  all  probability 
every  high-speed  steel  manufacturer  in  England  would  soon 
be  making  the  same  steel  as  the  secret  could  not  long  be  kept. 
It  appears  that  this  prediction  was  a  fact  at  the  time  as  at 
least  one  other  maker  was  then  making  a  water-hardened 
steel.  We  understand  that  "Ultra  Capitol"  steel,  a  new 
high-speed  steel,  for  which  George  Xash  &  Co.,  New  York,  are 
the  American  agents,  can  be  hardened  in  water  and  has  a 
capacity  of  five  to  eight  times  the  best  standard  high-speed 
steel  now  on  the  market.  It  is  not  claimed  for  the  new  steel 
that  it  will  largely  displace  the  regular  grade  of  high-speed 
steel,  including  "Capitol"  steel,  because  the  present  limitation 
of  machine  tools,  makes  it  impossible  to  realize  its  full  capacity, 
but  it  is  probable  that  it  will  be  used  for  some  time  to  come 
for  work  that  requires  extreme  durability  of  cutting  edge. 
Of  course  this  and  other  water-hardened  high-speed  steels  will 
have  a  very  marked  effect  on  machine  design,  and  the  efforts 


The  Brass  World  gives  the  following  composition  (patented 
by  Wm.  J.  Leddell  of  Summit,  N.  J.)  for  use  in  making  cast- 
ings In  metal  molds:  Ziuc,  90  pounds;  aluminum,  5  pounds; 
copper,  5  pounds.  In  cases  where  a  harder  alloy  is  desired, 
for  bearings,  etc.,  the  proportions  of  aluminum  and  copper  may 
be  increased:  Zinc,  87i^,  pounds;  aluminum,  6%  pounds;  cop- 
per, 6^  pounds.  These  alloys  are  said  to  have  the  character- 
istics of  low  shrinkage,  ability  to  run  into  metal  molds  with 
sharpness,  and  freedom  of  crystallization.  In  addition,  they 
have  the  important  recommendation  of  being  inexpensive. 
Where  a  greater  fusibility  is  desired  for  castings  of  extreme 
sharpness,  or  where  thin  shapes  are  to  be  cast,  the  inventor 
advocates  the  use  of  one-half  per  cent  or  less  of  cadmium  in 
the  mixture.  The  use  of  metal  molded  castings  is  increasing, 
as  many  parts  may  be  cast  so  accurately  as  not  to  need  ma- 
chining. 

•     *     « 

SOCIETY  NOTES  AND  COMING  EVENTS. 

American  I'eat  SociiiTY  held  a  meeting  in  New  York  February  13, 
at  the  Chemists'  Club,  108  West  55th  .St.,  New  Voik,  at  whieh  papers 
were  presented  on  the  value  of  peat  as  a  luel  and  the  condition  of  peat 
pruduction  in  tlie  United  States.  Thousands  of  acres  of  peat  lands 
await  development  which  will  be  veritable  mines  of  calorihc  vaiue  when 
people   learn   of  their  potential   possibility. 

The  .\merican  Society  op  Hl.ngaria.x  E.ngineees  a.no  AitcHiXECis 
has  been  organized  with  the  object  of  bringing  into  closer  touch 
engineers  and  architects  of  Hungarian  extraction  living  in  this 
country,  to  give  moral  support  and  information  to  newcomers,  and 
to  encourage  the  exchange  of  engineering,  technical  and  industi'ial 
information  between  the  technical  men  of  Hungary  and  of  the  United 
States.  Ibe  president  is  A.  Henry  Pikler.  manager  of  the  trans- 
former department  of  the  Crocker- Wheeler  Co..  and  secretary,  Zoltan 
de  Nemeth,  of  the  New  York  Edison  Co.  The  business  address  of 
the  society  is  P.   O.  Box  103,  New   York. 

March  ll-li;. — .\nnual  convention  of  the  New  England  Hardware 
Dealers'  Association  In  Springfleld,  Mass.  S.  II.  Thompson,  Lowell, 
Mass-,  president. 

March  l'7-.\pril  3. — Mechanical  and  Electrical  Exhibition,  under  the 
auspices  of  the  Worcester  County  Mechanics'  .\ssociation,  in  Mechan- 
ics' Hall,  Worcester,  Mass.  The  exhibition  will  Include  machinery  in 
the  operation  of  manufacturing  goods,  and  is  under  the  direction  of 
Mr.   H.   F.   Campbell,   superintendent,    room  6,   Mechanics"   Hall,   Wor- 

.May  li;-14. — .\nnual  meeting  of  the  National  Supply  and  Machlnei-y 
Dealers'  .\ssociatlon,  at  the  Fort  Pitt  Hotel.  I'ittsbui-g.  Pa.  Secre- 
tary-Treasurer .\.  T.  Anderson,  41  Wade  Building.  Cleveland.  Ohio. 
The  association   has  a  membership  of  141   manufacturing  concerns. 

September  1'5-October  i;. — Hudson-Fulton  celehiallon  of  the  three- 
hundredth  anniversary  of  the  discovery  of  the  Hudson  Kiver  by  Hen- 
drick  Hudson  in  1G09,  and  the  one  hundredth  anniversary  of  the  sue- 
!■(  ssful  application  of  steam  to  the  navigation  of  the  Hudson  Riv.r 
in  1S07.  The  headquarters  of  the  commission  are  in  the  Ti-ibune 
Kuilding,  New  York  City,  General  Stewart  L.  Woodford,  president, 
and  Mr.  Henry  W.  Sackett.  secretary.  The  commission  solicits  the 
loan  of  collections  of  machinery,  models,  books,  etc..  having  a  bearing 
on  the  histoi-y  of  early  steam  navigation  in  the  United  States. 

.May  lS-:;0. — .\merican  Foundrymen's  .\ssoeiation  convention.  Cin- 
cinnati. Ohio.  Hotel  Sinton,  headquarters.  Uichard  Moldenke,  seere- 
tarv,    Watchung,    N.    .T. 

.Tune  Iti-lS. — .Vnnual  convention  nC  Railway  Master  Mechanics  Asso- 
ciation on  Y'oungs  Million-Dollar  Pier,  -Atlantic  City,  N.  J.  Joseph 
W.   Taylor,   Old   Colony   Building.   Chicago,   III.,   secretary. 

.Tune'  l(i-:i3. — An  exhibition  of  machinery,  tools  and  supplies  tor  the 
railwav  supply  trade  will  be  held  under  the  auspices  of  the  Railway 
Supply  Manufacturers'  .\ssociatinn  in  connection  with  the  railway 
conventions  at  Atlantic  City.  N.  .1.  Membership  dues  In  the  associ.i- 
tion  are  ?:;5  per  vcar  and  carry  one  badge  only.  .Additional  badges 
may  be  rtbtained  by  members  for  ?5  per  badge.  Contracts  have  been 
let"  for  the  erection  of  exhibition  structures  covering  ."ig.OOO  square 
feet,  exclusive  of  aisles.  The  charge  to  exhibitors  will  be  40  cents 
per  square  foot,  to  cover  the  cost  of  erection,  etc.  The  association 
has  prohibited  the  distribution  of  souvenirs.  Application  for  space 
should  be  made  immediately  to  Mr.  Earl  G.  F.  Smith,  secretary,  345 
Old   Colony  Building.   Chicago.   Til. 

.Tune  :;i-L'3. — .\nnual  convention  nt  the  Master  Car  Builders  .•Asso- 
ciation on  Young's  Million  Dollar  Pier.  .Atlantic  City,  N.  J.  Joseph 
W.  Taylor,  old  Colony  Building,  Chicago,  III.,  secretary. 
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(;  Engioett"  "Hone-Power  Required  for  Moving  Care,"  and  "Craoe  Hooki." 


I.-DIMEN8IONB  OP  CRANE   HOOKS. 


/~^2 


Fig.  Z. 


Formulas  for  Crane  Hooks. 
A 'area  of  section  shotvn  in  the  i/iusfraiion,  in  square  incfies, 
f  -a/Zoivab/e  fiber  stress  in  pounds  per  s<ft/are  inch 
P  -load  in  pounds, 

R  -  sefuare  of  the  radius  of  g;/ ration  in  inches. 
For  b,  b,,  d,  r,  y^,  and  i/i ,  see  Fig.  I. 


P 

f 


I* 


yiyo 


.    b  ■>■  bi       , 
A  -  -p—  X  a 


u  .  bi-2b,       ^  ,,     b±2b. 


b+b,     ^  3 


'WS, 


t  r 


r..    (b^*4bb,tb.Vd^ 
^       l8(b^i-Zbb,  +  b,^) 

Assume  b  -  O.0S  d,  and  b,  =  0.3d;  then 
constant  in  table. 


f      rsd  t  II  6/Sr' 

Dime  lions  for  using  Table  for  Crane  Hooks. 

P,  f  and  r  are  assumed,  to  sail  the  requirements  ;   f  mag  be 
assumed  to  equal  from  /e,0OO  to  2S,0oo  pounds  per  square  inc/). 

Divide  P  bi^  f  and  find  the  quotient  in  t/ie  co/umn  headed  by 
the  required  radius  r  in  the  fable      Then  fo/foyy  the  horizontal 
line  trom  this   quotient  to  the  left-hand  column  headed  d. 
The  figure  in  this  column  gives  the  required  ividth  d  oftf>e 
crane  hook,    and  all  the  other  dimensions  are  found  fromt 
Fig.  Z  as  functions  either  of  d  or  r. 
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II.— DIMENSIONS  OF  CRANE   HOOKS. 


d 

Values  of  r 

O.SO 

0.7S 

1.00 

1.25 

1.50 

1.75 

2.00 

2.50 

3.0O 

3.50 

4.00 

4.50 

5.00 

S.SO 

6.00 

6.SO 

TOO 

a.oo 

2.00 

0.39 

0.34 

0.30 

0.27 

0.25 

0.23 

0.21 

0.18 

0.16 

0.14 

0.13 

2.25 

O.SI 

0.45 

0.40 

0.37 

0.35 

0.31 

0.28 

0.25 

0.22 

a.2o 

0.18 

Z.SO 

0.58 

0.S2 

0.48 

0.44 

0.40 

0.37 

0.33 

0.29 

0.26 

0.24 

0.22 

Z.7S 

0.73 

0.66 

0.60 

0.55 

O.SI 

0.48 

0.42 

0.38 

0.34 

0.50 

0.23 

3.0O 

0.81 

0.74 

0.69 

0.64 

0.60 

0.53 

0.47 

0.43 

0.39 

0.36 

0.34 

3.S0 

1.16 

1.08 

1.00 

0.94 

0.88 

0.79 

0.71 

0.65 

0.60 

0.55 

O.SI 

4.00 

1.47 

1.38 

1.30 

1.23 

I.IO 

1.00 

0.92 

0.85 

0.79 

0.73 

0.69 

4.  SO 

1.94 

1.82 

1.72 

1.63 

1.43 

I.3S 

1.24 

IIS 

1.07 

I.OO 

0.94^ 

S.OO 

2.34 

2.22 

2.11 

1.92 

1.76 

1.65 

1.51 

1.41 

1.33 

1.25 

i./a 

S.SO 

2.92 

2.78 

■2.65 

2.42 

2.23 

2.08 

1  93 

1.81 

1.70 

I.60 

I.S2 

(.00 

3.40 

3.25 

2.99 

2.77 

2.57 

241 

2.26 

.2.13 

2.0/ 

1.9/ 

1.32 

6.50 

4.08 

3.91 

3.61 

3.36 

3.13 

2.94 

2  76 

2  61 

2.43 

2.35 

2.24 

TOO 

4.66 

4.32 

4.03 

3.77 

3.54 

334 

3.16 

3.00 

2.86 

2.72 

260 

7.50 

S.46 

s.oa 

4.75 

4.46 

4.20 

3.96 

3.76 

3.S3 

3.4/ 

3.2S 

jr.// 

8.00 

S.9I 

S.S4 

5.2 1. 

4.92 

4.76 

4.43 

4.21 

4.02 

3.34 

3.63 

3.42 

8.50 

6.80 

6.40 

0.03 

5.68 

S.4I 

5.14 

4.91 

4.68 

4.49 

4.30 

3S6 

9.00 

7.32 

6.92 

0.55 

6  24 

S.94 

S.67 

5.42 

S.20 

4.99 

4.62 

9.50 

Figures  in  body  of 

fable 

a.io 

786 

7.47 

7.11 

6.77 

6.47 

0.20 

5.96 

S.72 

S.3I 

10.00 

are  values  of  -1- 

8.88 

8.44 

3.05 

7.68 

7.37 

7.06 

0.73 

6.52 

■    ■■ 
6.07 

10.50 

9  96 

9.48 

9.06 

8.66 

8.30 

7.97 

7.67 

7.33 

6.87 

11.00 

10.60 

10.10 

9.70 

9.31 

8.95 

8.61 

8.23 

7.73 

11.50 

11.70 

11.20 

I0.8O 

10.30 

9.97 

9.62 

9.27 

8.66 

12.00 

13.70 

13.10 

12.60 

12.10 

11.70 

11.20 

10.50 

Contributed  by  H.  J.  Mssteobrook. 
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DESIGN  AND  CONSTRUCTION  OF  ELECTRIC  OVERHEAD  CRANES— 4. 


BRAKES  AND  BRAKE  MECHANISM. 


R,  B    BROWN. 


BRAKES  for  electric  cranes  may  be  divided  Into  two 
types,  viz..  solenoid,  or  magnetic  brakes,  and  mechan- 
ical brakes.  Electrical  or  magnetically  operated  brakes 
are  generally  ordinary  strap  or  clamp  brakes,  which  are  held 
off  by  the  action  of  a  magnet  or  solenoid,  electrically  con- 
nected with  the  motor  in  such  a  manner 
that  when  the  current  is  cut  oft  from  the 
motor  from  any  cause,  the  magnet  re- 
leases the  spring  or  weight,  as  the  case 
may  be,  and  allows  the  brake  to  come 
Into  action.  The  solenoid  commonly  In 
use  consists  of  a  coil  of  wire  connected 
in  series  with  the  motor,  and  a  plunger 
working  inside  the  coil  as  shown  in  Fig. 
9.  which  represents,  in  a  general  way, 
the  form  of  solenoids  manufactured  In 
several  sizes  by  various  electrical  firms. 

Solenoids  should  be  so  proportioned 
that  their  action  is  not  delayed  when 
the  current  has  been  cut  off,  due  to 
residual  magnetism.  On  the  other  hand, 
a  loo  rapid  application  of  the  brake  is 
to  be  avoided,  since  it  has  occasionally 
bent  armature  shafts;  to  effect  this  end 
the  solenoid  forms  in  itself  a  dashpot, 
the  air  being  throttled  in  the  small  hole 
at  the  top  of  the  body.  Arrangements 
are  usually  made  in  the  winding  of  the 
solenoid  to  enable  it  to  lift  off  the  brake 
when  the  controller  is  on  the  first  con- 
tact, otherwise  the  motor  would  drive 
against  the  brake. 

For  cranes  above  five  tons  capacity 
the  solenoid  brake  is  applied  principally 

JAW  CONNECTION  ON  LEVERS 


Pig.  9. 


Solenoid  used 
Electric 


and  since  this  action  must  take  place  with  the  motor  run- 
ning In  either  direction,  the  clamp  type  of  brake  has  been 
found  the  most  suitable,  although  the  ordinary  type  of  strap 
brake  is  frequently  used.  The  solenoid  brake  is  most  con- 
veniently applied  on  the  armature  shaft  Itself,  since  the 
momentum  is  more  readily  absorbed  at 
that  point  and  a  smaller  solenoid  can  con- 
sequently be  employed;  but  it  Is  a  mis- 
take to  cut  the  size  of  the  solenoids  too 
close. 

For  convenience,  motors  are  sometimes 
made  with  the  shaft  extended  at  both 
ends,  so  that  the  driving  pinion  can  be 
fixed  on  one  end  and  the  brake  pulley 
on  the  other;  this  arrangement  obviates 
the  necessity  of  coupling  a  short  shaft 
to  the  motor  and  providing  an  extra 
and  somewhat  expensive  outer  bearing. 
Brake  pulleys  are  made  of  cast  Iron,  and, 
while  they  should  be  as  large  as  possi- 
ble, in  order  to  reduce  the  tangential 
force,  at  the  same  time  the  peripheral 
speed  should  not,  if  possible,  be  more 
than  2,000  to  2,500  feet  per  minute,  or 
an  inconvenient  amount  of  heat  will  be 
produced.  In  any  case,  they  will,  of 
necessity,  become  more  or  less  heated,  a 
fact  which  makes  timber-lined  brakes 
preferable  to  leather-lined  ones,  because 
the  timber  absorbs  more  oil  and  conse- 
quently does  not  dry  up  and  wear  so 
quickly  as  does  leather.  The  following 
sizes  of  brake  pulleys  have  been  found 
convenient   for   the   size   of   motor   given 


GUIDE  PULLEYS  ON  CRAB  FRAME 


to  Operate  Brake  for 
Cranes. 


ANCHORED  TO  END  CARRIAGES 

Slack  fueryjf.  r. 


HAND  LEVER  IN  CAGE 


Fig.  lO.     Solenoid  Brake,  which  can  be  released  and  controlled  by  a  Foot  Treadle  for  Lowering  the  Load. 


as  a  means  of  stopping  the  motor  quickly,  to  facilitate  rapid 
reversal,  and  it  should,  of  course,  always  be  powerful  enough 
to  hold  the  full  load  in  the  event  of  the  mechanical  brake 
failing.  The  disadvantages  of  relying  entirely  on  a  solenoid 
brake  are  due  to  the  fact  that  it  does  not  permit  of  steady 
lowering,  since,  when  the  motor  is  reversed,  the  brake  lifts 
entirely  off  and  consequently  allows  the  load  to  run  down 
unchecked  until  the  current  is  cut  off  again.  This  arrange- 
ment has  been  found  fairly  satisfactory  for  cranes  under  five 
tons  (and  is,  in  fact,  often  used  on  larger  cranes),  one  rea- 
son being  that  the  friction  of  the  crab  itself  helps  to  retard 
a  light  load  to  some  extent.  A  better  method  of  lowering 
for  small  cranes  is  shown  in  Fig.  10,  where  an  ordinary 
solenoid  brake  is  used  which  can  be  released  and  controlled 
by  a  foot  treadle  for  lowering. 

When  a  crane  is  fitted  with  both  a  solenoid  brake  and 
an  automatic  mechanical  brake,  the  principal  function  of 
the  solenoid  brake,  as  already  stated,  is  to  absorb  the  momen- 
tum ot  the  armature  and  gear  and  stop  the  motor  rapidly. 


below,  the  full  load  speed  being  limited  to  750  revolutions  per 
minute  for  motors  up  to  20  B.  H.  P.,  and  500  revolutions  for 
those  above. 


Brake 

Diameter, 

Brake 

Diameter 

orse-power. 

inches. 

Horse-power. 

inches. 

5 

10 

30 

18 

10 

12 

35 

18 

15 

12 

40 

21 

20 

15 

45 

24 

25 

15 

50 

24 

A  compact  and  typical  design  of  a  clamp  brake  is  shown 
in  Fig.  11. 

The  calculations  for  all  types  of  clamp  brakes  are  identical, 
and  the  horse-power  of  the  motor  being  given,  it  is  neces- 
sary in  the  first  place  to  find  the  size  of  the  solenoid.  Take 
for  example  a  20  B.  H.  P.  motor  running  at  500  revolutions 
per  minute.  If  the  brake  pulley  Is  15  inches  diameter,  the 
tangential  effort  will  be 

20  X  33,000  X  12 

=  335  pounds. 

500  X  IT  X  15 
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The  safe  coefflcient  of  fiidioii  for  greasy  wood  on  iron 
Is  0.3;  therefore,  the  force  required  at  the  center  of  the  blocks 
will  be  335  X  0.3  =  100  pounds. 

The  ratio  of  the  levers  depends  on  tlie  stroko  of  the  mag- 
net. Suppose  the  stroke,  in  the  present  case,  to  be  limited 
to  2  inches,  and  the  blocks  are  adjusted  to  lift  off  i^  inch, 
the  ratio  will  be  2  :  0.25  ^  8  to  1,  and.  consequently,  the  weight 
required  to  stop  the  motor  will  be  100 -^  8  =  12.5  pounds.  It 
is  always  advisable  to  allow  for  a  little  e.xtra  weight,  say  25 
per  cent,  in  practice,  to  cover  the  momentum,  etc.,  so  that 
in  the  present  example  it  would  be  better  to  provide  a  15- 
pound   weight.     A   small   ndjusting  weight  is  added   to  make 


Macli  inery.y.  F. 
Pig.  11.    Typical  Desigrn  of  Compact  Clamp  Brake  for  Electric  Cranfes. 

up  the  difference  between  the  weight  of  solenoid  core  and 
the  actual  weight  required. 

Several  electrical  firms  supply  an  armature  brake  complete 
and  self-contained  on  the  motor,  in  which  case  the  weight 
is  generally  replaced  by  a  spiral  spring. 

When  a  strap  brake  is  more  suitable,  as  in  the  case  shown 
in  Fig.  10,  the  calculations  are  somewhat  different.  The 
size  of  the  pulley  remains  the  same  as  given  in  the  previous 
table,  and,  as  in  the  case  of  the  clamp  type,  wood-lined 
straps  are  the  most  serviceable.  Having  found  the  tangential 
effort  on  the  pulley,  as  before,  it  is  necessary  to  proportion 
the  levers  to  give  the  required  pull  on  the  strap.  The  quan- 
tity depends  on  the  proportion  of  the  pulley  enclosed  by  the 
arc  of  contact  of  the  strap,  the  value  of  coefficient  of  which 
will  be  found  in  Table  VIII.  In  the  diagram  over  this  table 
it  will  be  seen  that  if  the  tangential  effort  on  the  brake  due 
to  the  load  is  acting  in  the  direction  shown  by  the  arrow, 
the  fixed  end  of  the  strap  will  be  at  F  and  the  slack  end,  that 


Pig.  12.    Automatic  Scre^v  Brake  for  Overhead  Electric  Cranes. 

is  the  end  attached  to  the  lever,  at  x.  To  find  the  pull  on 
the  slack  end  it  is  only  necessary  to  multiply  the  tangential 
effort  P  by  the  value  opposite  the  angle  6  and  under  the 
coefficient  /x.  For  example,  the  brake  for  a  10  H.  P.  motor 
running  at  500  revolutions  is  12  inches  diameter.  The  tan- 
gential effort 

10  X  33,000 

P= -  =  210  pounds. 

TT  X  1  X  500 

If  9=:  210  degrees,  the  value  of  a;  =  0.5  for  wood  blocks  on  an 
iron  pulley.  Therefore  the  pull  at  a;  =  210  X  0.5=:  105  pounds. 
The  pull  on  the  fixed  end  can  be  found  from  the  table  in  a 
similar  manner,   although  a  table  is  hardly   necessary,  since 


it  will  readily  be  seen  that  the  pull  at  F  will  equal  x  +  P.  or 
the  pull  on  the  slack  end  plus  the  tangential  effort. 
The  above  coefflcient  may  be  found  independent  of  the  table 

T 
by  calculating  the  ratio  of  the  tension  —  in  fast  and  slack 

ends  of  strap  from  the  following  formulas. 

T  L 

—  =  2.718  fu  — . 
T,  R 

Where  /i  =  coefflcient  of  friction  (0.3  for  wood  on  iron). 

L  =  length  of  contact  in   Inches. 

i?  =  radius  of  pulley  in  inches. 
For  example,  take  the  preceding  case;  then 

22  T 

2.718  X  0.3  X— =2.99  =  — . 

6  r. 

P  =  r— T,;  but  T  =  2.99  7,. 

P 

Therefore   P  =  2.99  7",  —  r,  =  1.99  T„  or  T,  = . 

1.99 
210 

Since  P=:  210  pounds,  7",  = ^105  pounds. 

1.99 

And  T  =  P  +  T,  =  210  -f  105  =  315  pounds. 

The  short  lever  should  be  given  about  half  an  inch  travel, 
to  allow  the  strap  to  lift  as  clear  as  possible  of  the  pulley; 
therefore,  if  the  magnet  has  a  stroke  of  two  inches,  the  ratio 
of  leverage  will  be  4  to  1,  and  the  pull  required  105  -r-  4  :=  26 


Pig.  13.     Friction  Brake  with  a  Number  of  Priction  Disks. 

pounds,  showing  that  this  type  of  brake  requires  a  larger 
magnet  than  the  clamp  type. 

Brake  straps  should  be  made  of  a  good  quality  mild  steel 
or  wrought  iron;  they  can  then  be  stressed  up  to  5  tons  per 
square  inch  in  the  net  section,  and  consequently  kept  light 
and  pliable. 

There  are  several  forms  of  automatic  mechanical  brakes 
used  on  overhead  travelers,  foremost  among  which  is  the 
screw  brake,  as  shown  in  Fig.  12.  This  brake  consists  of  a 
pinion  of  phosphor  bronze,  or  steel,  bushed  with  gunmetal, 
mounted  on  a  thread  which  is  cut  in  one  of  the  intermediate 
driving  shafts  B.  The  steel  or  iron  casting  C  is  fixed  to  the 
driving  shaft  by  means  of  a  key  which  allows  the  necessary 
lateral  movement  for  the  adjustment,  regulated  by  the  nut  H. 
The  ratchet  D,  which  is  cored  out  to  hold  oil,  and  bushed 
with  gunmetal,  runs  loose  on  the  boss  formed  by  the  jaws. 
All  working  faces  are  preferably  lined  with  gunmetal.  One 
or  two  pawls,  according  to  the  size  of  the  brake,  engage  with 
the  ratchet,  being  thrown  out  of  gear  by  a  suitable  arrange- 
ment. 

TTie  action  of  the  brake  is  as  follows:  When  lifting  the 
load,  the  resulting  pressure  on  the  pinion  due  to  the  screw 
holds  it  hard  up  against  the  ratchet  face  and,  the  pawls 
having  been  lifted  out  of  gear,  the  whole  brake  revolves  to- 
gether without  resistance.  As  soon  as  the  lifting  ceases 
and  a  slight  reverse  has  taken  place,  the  pawls  fall  into 
gear,  and  the  load  is  held  secure  by  friction.  In  order  to 
lower  the  load,  the  motor  must  be  reversed  and  run  on  light 
power,  this  having  the  effect  of  reducing  the  pressure  on  the 
friction  faces  and  allowing  the  load  to  slip  steadily. 
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Some  makers  employ  several  frktioii  disks  in  place  of 
the  two  faces  in  the  form  just  described.  This  design  is 
shown  in  Fig.  13.  This  type  Is  more  powerful  in  proportion 
to  Its  size  than  the  other  design,  but  is  preferably  enclosed 
In  an  oil  bath  to  ensure  complete  lubrication  between  all  the 
faces.  The  two  jaws  in  both  types  are  necessary  to  prevent 
the  pinion  backing  from  the  face  when  the  load  is  too  light 
to  keep  them  together,  as  when  lowering  the  empty  hook. 

To  calculate  the  size  of  the  brake  shown  in  Fig.  12,  it  is 
necessary  to  make  the  diameter  such  that,  allowing  for  the 


3.029  X  8.7 


Fig.  14.    Arrangement  lor  Releasing  Ratchet  when  Load  Is  Lifted. 

lowest  possible  coefficient  of  friction,  it  is  always  in  excess 
of  the  reaction  from  the  pinion  at  the  radius  to  the  center 
of  the  pressure  of  the  frictional  surface. 

If  r  =  radius  of  pitch  circle  of  pinion  :=  6.2  inches, 
IV  =  load  on   teeth. 

/i'=:  radius  to  center  of  pressure  of  disks  =  8.7  inches. 
I)  =«:  pitch  of  thread, 

M  =  minimum  possible  coeflBcient  of  friction  =:  0.04, 
.\  =  number  of  frictional  faces. 

W  r  y  W  X  2  r  T 

Then  ■  must  equal  X  m- 

R  ji 

Take  for  example   the   brake  shown   in  Fig.   12   and   let   it 

TABLE  VIII. 

II  =  coetKcient  of  friction  =  0.2  for 
iron  to  iron,  0.3  for  wooil  to  iron,  0.4  for 
leather  to  iron.  P  =  pull  on  brake  rim. 
X  =  strain  on  loose  end  of  brake  strap. 
F  =  strain  on  fast  end.  0  =  arc  em- 
braced by  strap  (in  degrees).  Table 
gives  tension  on  brake  straps  when 
P  =  1 
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30= 

45 

60 

75 

90 

105 

120 

135 

150 

165 

180 

195 

210 

240 

270 

300 


Value  of  X 

Value  o£  F. 

(1  =  02 

111  =  0.3 

M  =  0.4 

y.  =  02 

M  =  0.3 

(1  =  0.4 

9.09 

5.89 

4.29 

10.09 

6.89 

5.29 

5.89 

3.76 

2.71 

6.89 

4.70 

3.71 

4.29 

2.71 

1.92 

5.29 

3.71 

2.93 

3.35 

2.08 

1.45 

4.35 

3.08 

3.45 

2.71 

1.66 

1.14 

3.71 

2.66 

3.14 

2.26 

1.37 

0.93 

3.26 

3.37 

1.93 

1.92 

1.14 

0.77 

3.92 

2.14 

1.77 

1.66 

0.98 

0.64 

3.66 

1.98 

1.64 

1.45 

0.84 

0.54 

2.45 

1.84 

1.54 

1.29 

0.73 

0.47 

2.29 

1.73 

1.47 

1.14 

0.64 

0.40 

3.14 

1.64 

1.40 

1.03 

0.56 

0.35 

2.03 

1.56 

1.35 

0.93 

0.50 

0.30 

1.93 

1.50 

1.30 

0.76 

0.40 

0.23 

1.76 

1.40 

1.23 

0.64 

0.32 

0.18 

1.64 

1.32 

1.18 

0.54 

0.26 

0.14 

1.54 

1.26 

1.14 

load 


6.2 


'  ^  4,250  pounds. 


It  has  been  shown  above  that  the  axial  pressure  required 
on  tiie  faces  to  sustain  the  load  is  126.2  X  600  =  75,720 
pounds,  and  having  the  load  on  the  pilch  line  the  purchase 

75,720 

of  the  screw  will  have  to  equal  =  17.8. 

4,250 

The  circumference  of  the  pitch  circle  of  the  pinion  is  19.6 

17.8 

inches,  therefore  the  pitch  of  the  screw  will  be ^O.'J,  or. 

19.6 
for  practical  purposes,  15/16-inch  pitch. 

Some  arrangements  must  be  adopted  for  the  pawls  in  order 
to  release  the  ratchet  when  the  load  is  being  lifted,  other- 
wise an  objectionable  noise  will  be  made.  One  common 
arrangement  is  shown  in  Fig.  14  in  which  there  are  tAO 
pawls,  one  of  which  is  set  at  half  the  pitch  of  the  ratchet 
and  mounted  on  a  shaft  which  is  driven  through  light  spur 
gearing  from  the  brake  shaft,  as  shown.  The  pawls  are 
moved  by  this  shaft  through  the  friction  due  to  the  leather 
pads  which  are  pressed  onto  the  shaft  by  a  spring. 

Another,  and  somewhat  simpler,  construction  Is  that  shown 
in  Fig.  15.  In  this  arrangement  the  weighted  pawl  A  is 
thrown   in   and   out  of   gear  by   the   hinged   friction   clips  B. 


be  necessary  to  find  the  maximum  safe  load  it  will  sustain  at 
the  pitch  line  of  the  pinion. 

The  maximum  permissible  pressure  per  square  inch  on  the 
area  of  the  two  friction  faces,  to  agree  with  a  coefficient  of 
friction  of  0.04,  is  600  pounds,  which  agrees  with  average 
practice. 

The  area  of  the  two  friction  faces  =  126.2  square  inches. 

Total  resistance  at.  center  of  pressure  of  faces  =  126.2  X  600 
X  0.04  =  3,029  pounds. 

The  reaction   on  the  pinion   teeth   to  correspond   with  this 
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Fig.   15.    Another  Arrangement  for  Releasing  Ratchet  when 
Load  is  Lifted. 

which  are  adjusted  by  means  of  the  spring  bolt  C.  In  either 
of  the  above  designs  the  pawls  should  always  be  so  con- 
structed that  in  the  event  of  the  friction  drive  failing  they 
will  fall  into  gear  with  the  ratchet. 

Shafts  and  Bearings. 
Very  little  of  more  than  a  general  nature  can  be  said  about 
the  shafts  and  bearings  for  overhead  cranes,  since  they  pos- 
sess no  individual  difference  to  those  used  for  any  other  type 
of  machinery.  Although  the  calculation  of  the  shafts  is  a 
simple  matter  in  itself,  it  is  no  uncommon  thing  to  find 
shafts  stressed  abnormally  high,  due  to  the  fact  that  the 
size  has  been  guessed  at  and  not  checked  by  calculation.  A 
weak  shaft  is  an  annoyance,  because,  quite  apart  from  the 
fact  that  breakage  may  take  place,  the  deflection  causes  heat- 
ing and  binding  and  a  consequent  heavy  loss  of  power.  The 
forces  due  to  the  ccmbined  bending  and  torsion  should  always 
be  considered  in  the  ordinary  way,  and  the  diameters  so  pro- 
portioned that  the  stress  does  not  exceed  6  tons  per  square 
inch  for  large  shafts  and  axles,  or  5  tons  for  small  shafts. 

No  definite  rule  can  be  given  for  the  limiting  stress,  it 
being  rather  a  question  of  practical  consideration  and  dis- 
cretion. For  example,  if  a  heavy  shaft  is  carrying  its  load 
near  the  bearing,  it  is  safe  to  subject  it  to  a  stress  that  would 
not  be  permissible  for  a  light  shaft  carrying  a  gear  at  some 
distance  from  the  bearing,  as  for  instance  a  shaft  carrying 
a  number  of  gears. 

Overhung  wheels  should  be  avoided  where  possible,  but 
where  such  have  to  be  adopted  the  stress  in  the  shaft  ought 
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to  be  kept  low,  more  especially  if  subjected  to  constant  rever- 
sal, ns  for  instance  the  pinion  on  the  end  of  a  motor  shaft. 
Double  keys  placed  at  right  angles  are  preferable  for  fast- 
ening gears  on  high  speed   reversing  shafts. 

Ordinary  cast  iron  plvinimer  blocks  are  generally  used  for 
steel-framed  crabs,  and  sliould  as  far  as  possible  be  standard- 
ized, in  order  to  permit  manufacturing  to  slock.  Bearings 
should  be  fitted  with  split  brasses  and  adjustable  caps  where 
practicable,  in  order  to  allow  of  ready  inspection  and  repair. 
One  of  the  principal  objections  to  the  plate-sided  crab  lies  in 
the  fact  that  several  of  the  shafts  have  to  be  carried  in  solid 
bearings.  Large  and  substantial  grease  or  oil  lubricators 
should  be  fitted  to  all  bearings. 

The  calculations  and  general  details  given  above  apply  to 
all  types  of  crabs,  irrespective  of  the  frame  formation,  or  gen- 
eral design.  The  principal  variations  are  in  the  type  of 
brakes,  due  to  the  fact  that  certain  makers  have  patents  or 
particular  designs  of  their  own,  the  bulk  of  which  are  never- 
theless only  modifications  of  the  two  principal  types  men- 
tioned. 

The  type  of  crab  shown  in  Fig.  2  (January  issue)  which, 
it  may  be  remarked,  has  only  been  shown  for  reference  pur- 
poses, is  subject  to  considerable  modification  w-hen  the  num- 
ber of  ropes  exceeds  four,  and  it  generally  takes  the  form 
shown  in  the  outline  diagram  Fig.  16. 


ROPES  TO  BE  SPACED 
SUFFICIENTLY  FAR  APART 
IN  CENTER  TO  CLEAR  UPPER 
PULLEYS  AND  GIRDER 


Fig.  16.    Modification  of  Crane  Crab  when  the  Number  of 
Ropes  exceeds  Four. 

Many  makers  use  four  ropes  for  cranes  vp  to  50  tons,  six 
up  to  T.J  tons  and  eight  up  to  100  tons,  or  in  other  words 
limit  the  load  oft  the  barrel  to  2.5  tons,  and  these  quantities 
may  be  talvfen  as  a  maximum. 


In  a  large  watch  factory  there  is  a  considerable  force  of 
men  constantly  employed,  called  "bug  hunters,"  to  discover 
obscure  defects  in  watch  movements,  which  have  developed  in 
the  regular  tests  for  time-keeping  to  which  the  movements 
are  subjected.  With  any  practicable  system  of  inspection  of 
jigs,  fixtures  and  product,  there  will  be, on  work  of  so  delicate 
a  nature  as  a  watch,  certain  parts  passed  which  contain  de- 
fects not  discovered,  and  scarcely  discoverable.  When  the 
movements  are  assembled  containing  such  parts,  the  discovery 
of  the  cause  of  the  irregularity  in  the  time-keeping  is  not 
easy.  The  men  detailed  to  inspect  the  defective  movements 
and  clear  up  the  trouble  belong  to  a  peculiar  class  and  have 
what  might  be  called  a  sixth  sense,  which  enables  them  to 
almcst  instantly,  in  the  majority  of  cases,  tell  the  cause,  no 
matter  how  obscure.  When  once  located,  the  remedy  is  easy. 
It  is  in  the  matter  of  location  that  the  ability  of  these  men 
lies,  more  than  in  their  mechanical  skill.  It  is  difficult  to 
account  for  this  sense,  because  it  cannot  be  consistently  at- 
tributed to  a  latent  sense  of  hearing,  sight  or  feeling.  In  the 
case  of  large  machinery  defective  operation  will  make  itself 
known  to  the  operator  by  sound,  manipulation,  or  sight,  but 
in  the  case  of  a  delicate  watch  movement,  these  senses  can 
be  used  to  a  limited  extent  only,  to  locate  defects. 


IMPROVEMENTS  MADE  BY   MOTOR-DRIVEN 
TOOLS  IN  A  REPAIR  SHOP. 

The  illustrations,  "before  and  after  taking,"  strikingly  show 
the  Improvement  of  conditions  of  a  typical  belt-driven  repair 
shop  and  the  same  shop  re-organized  and  re-arranged  for 
motor-driven  tools.  The  photographs  were  taken  in  the  repair 
shop  of  Peter  Dodger's  Brewery,  New  York  City,  and  Fig.  1 
shows  the  shop  as  equipped  just  before  the  change.  The 
machinery  was  driven  by  sluifts,  counter-shafts  and  belts,  in- 
cluding  right-angle    transmission    and    mule    jmlleys.     Fig.    2 


Fig.  1.    Old  Repair  Shop  In  Peter  Doelger's  Brewery,  showing  Complica- 
tions of  Line-shafts.  Counter-shafts,  and  Transmission  Belts. 

illustrates  the  same  shop  after  the  plant  had  been  equipped 
throughout  with  motor-drive  and  two  new  motor-driven  ma- 
chines had  been  installed. 

The  shop  now  contains  a  3C  x  36-inch  Hamilton  planer, 
driven  by  a  5-horse-power  motor,  the  motor  running  at  1,000 
R.  P.  M. ;  9-inch  pipe  threader,  driven  by  a  5-horse-power  1,000 
R.  P.  M.  motor;  2-inch  pipe  threader,  driven  by  a  1-horse-power 
1,200  R.  P.  M.  motor;  drill  press  driven  by  a  2-horse-power 
1,100  R.  P.  M.  motor;  18-inch  Hamilton  lathe  driven  by  a  411;- 
horse-power  variable  speed  motor,  having  a  speed  range  from 
5S0  to  1,740  R.  P.  M.;  and  a  small  1-horse-power  portable  saw. 


Fig.  2.    Reorganized  Repair  Shop  in  Peter  Doelger's  Brewery,  showing 
Motor-driven  Macliine  Tools. 

Neither  the  planer  nor  the  IS-inch  lathe  were  in  the  old  shop, 
but  even  without  these  tools  the  transmission  system  was  com- 
plicated. It  will  be  noted  in  Fig.  1  that  a  quarter-turn  belt 
and  several  reversing  belts  were  necessary.  The  machines 
were  much  crowded,  and  it  was  impossible  to  handle  work  of 
considerable  size,  owing  to  lack  of  space.  In  the  new  shop  the 
machines  are  arranged  without  reference  to  the  line  shaft 
or  counter-shafts,  being  placed  exactly  where  wanted  and  to 
facilitate  the  handling  of  the  work.  Each  machine  has  plenty 
of  space  around  it.  ' 

All  the  motors  driving  the  various  machines  illustrated  were 
built  by  the  Crocker-Wheeler  Co.,  Ampere,  N.  J.,  to  whom  we 
are  indebted  for  the  photographs  and  data. 
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SPECIAL  TOOLS  AND  DEVICES  FOR  AUTO- 
MOBILE FACTORIES.* 

BTHAN  VIAIA.1 

The  shop  practice  at  the  factory  of  the  E.  U.  Thomas  Motor 
Co.,  Buft'alo,  N.  Y.,  is  equal  to  that  of  any  other  concern  en- 
gaged in  automobile  work,  although  the  growth  of  the  concern 
has  left  it  somewhat  cramped  for  room.  As  in  most  shops, 
much  of  the  work  is  done  in  the  regular,  or  what  might 
almost  be  called  standard,  way,  but  here  and  there  are  inter- 
esting, original  or  unusual  devices  that  attract  the  attention 
of  the  mechanic. 

One  of  the  first  things  to  attract  the  writer's  notice  was 
the  device,  shown  in  Fig.  1,  for  holding  the  rear  axle  while 
turning  the  spindles.  The  reason  why  these  axles  cannot  be 
turned  on  centers,  is  ihat  the  spindles  are  not  in  line,  but 
are  bent  at  an  angle  in  order  to  give  the  wheels  the  proper 


Fig.  1.    Fixture  for  Holding  Rear  Axle  while  turning  Spindles. 

inclination  when  in  place.  In  the  fixture  shown,  the  axle  is 
bolted  securely  to  the  cross  pieces  in  the  long,  slotted  drum 
or  sleeve  in  such  a  way  that  the  spindle  to  be  turned  is  in 
line  with,  and  supported  by,  the  tailstock  center.  With  this 
arrangement  the  spindles  are  accurately  machined  in  the 
least  possible  time.  This  device,  as  well  as  most  of  the  other 
special  tools,  was  designed  and  made  by  Lucien  Haas,  tool 
•designer,  and  C.  B.  Buxton,  assistant  superintendent. 


Pig.  2. 


Machine  for  Grooving  the  Inside  of  Brass  BuBblngs,  and 
Sample  of  the  Work  Done. 


The  cutting  of  oil  grooves  on  the  inside  of  brass  bushings 
is  a  difficult  problem,  and  until  the  machine  shown  in  Fig.  2 
was  made,  all  brass  bushings  used  in  the  construction  of  the 
Thomas  machines  were  grooved  by  another  firm,  making  a 
specialty  of  this  work;  but  since  the  old  lathe  was  made  ovei 
as  illustrated,  the  bushings  have  been  both  double-  and  single- 
grooved  at  less  than  one-fourth  of  the  previous  cost.  In  the 
upper  right-hand  corner  of  the  half-tone,  is  shown  a  bushing 
which  has  been  split  in  two  in  order  to  show  the  way  in  which 
the  machine  does  its  work.  The  principle  of  this  simple, 
effective  machine  will  be  readily  grasped  by  inspecting  the 
illustration. 


Another  old  huljo  \\liii'h  has  outlived  its  usefulness  as  such, 
and  has  been  made  into  a  special  machine,  Is  shown  in  Fig.  3. 
This  machine  is  used  for  facing  or  counterborlng  various  auto- 
mobile parts,  the  old  tailstock  having  been  replaced  by  a 
special  sliding  stop  operated   by   means  of  a  hand-lever  and 


Fig.  3.    Facing  and  Counterborlng  Machine,  with  Micrometer  Stop. 

accurately  set  by  a  micrometer  screw  adjustment;  so  that  once 
set  for  a  given  stroke,  any  number  of  pieces  may  be  ma- 
chined exactly  alike.  The  live  spindle  is  fitted  with  a  special 
chuck  having  a  hardened  and  ground  spring  collet,  and  the 
shanks  of  all  the  counterbores  and  facing  tools  used  in  this 
machine  are  also  hardened  and  ground  in  order  to  eliminate 


Fig.  4.    Jig  and  Boring  Tool  for  Boring  out  Cylinder  Holes  in  Crank  Case. 

as  much  as  possible  the  errors  caused  by  warped  or  untrue 
shanks. 

Fig.  4  shows  the  way  the  cylinder  holes  in  the  upper  half 
of  an  aluminum  four-cylinder  crank-case  are  machined.  The 
manner  in  which  the  boring  tool  cutters  are  guided  in  the  jig 
bushings  by  the  hardened  and  ground  shoulder  on  the  tool. 


•  See  also  Machinery,  MarcU.  inon.  engineering  edition  :    "Organiza- 
tion and  Equipment  of  an  Automobile  Factory." 
t  -Vssoclate  Editor  of  Machimeev. 


Fig.  5.    At^justable  Angle-plates  for  MUIing  Machine  and  Drill  Press. 

is  very  plainly  shown.    Handles  are  placed  on  the  top  of  the 
jig  for  convenience  in  handling,  when  putting  it  on  or  taking 

it  off. 

Toolroom  Kinks. 

In  the  toolroom  are  a  number  of  interesting  things,  not  the 
least  of  which  are  the  adjustable  angle  plates  for  the  lathe, 
drill-press  and  milling  machine;  those  for  tue  two  last-named 
machines  being  shown  in  Fig.  5.  In  Fig.  6  are  shown  some 
special  removable-pin  racks  for  holding  gangs  of  milling  cut- 
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ters.  As  the  illustration  shows,  the  whole  ptang  may  lie  lifted 
off  the  board  and  talven  to  the  milling  machine  without  un- 
necessary handling  of  the  individual  cutters.  The  ends  of  the 
pins  are  drilled  so  that  cotters  may  be  inserted  if  wanted. 
This  Is  the  best  scheme  for  keeping  small  gang  mills  together 
that  the  writer  has  ever  seen. 

Limit  gages  for  inside  work  are  made  of  heavy  tubing  with 
pins  run  through  crosswise  near  the  ends,  as  shown  in  Fig.  7. 
The  method  of  writing  the  sizes  of  the  gages  on  cards  which 
hang  close  to  them,  is  a  good  one,  as  it  not  only  makes  it 
easy,  in  the  first  place,  to  find  the  gage  wanted,  but  also  to 
replace  it  correctly  after  use.  The  size  is,  of  course,  stamped 
on  the  gage  itself  in  the  usual  way,  but  as  everyone  knows 
who  handles  tools  of  this  kind,  the  figures  are  too  indistinct, 
even  when  rubbed  with  chalk,  to  be  easily  read.  The  holes 
for  the  pins  in  these  gages,  as  well  as  the  holes  for  the  handles 


Fig.  6.     Gang 


of  all  sizes  of  socket  wrenches,  are  drilled  in  the  jig  shown 
in  Fig.  8.  This  jig  Is  an  improvement  over  the  usual  jig  of 
this  character  and  Mr.  Haas  has  so  designed  it  that  it  will 
center  accurately  and  hold  firmly  anything  that  will  go 
through  the  hole  in  the  clamping-slide  which  carries  the -drill 
bushing,  three  sizes  of  which  are  shown.    These  drill  bushings 


met  m  rii 
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Fig.  7.    Cheap  Limit  Cages  with  Size  Cards. 

are  hardened  and  ground  and  then  lapped  to  fit  the  stationary 
bushing  in  the  clamping-slide.  The  knurled  nut  that  draws 
the  slide  down  onto  the  piece  to  be  drilled  has  a  coarse  thread 
and,  after  the  jig  is  set  tor  any  particular  size,  a  pin  placed 
in  one  of  the  holes  in  the  nut  makes  a  very  effective  locking- 
lever,  as  a  quarter  turn  will  tighten  or  loosen  the  clamp. 


The  tool-chart  shown  in  Fig.  10,  a  copy  of  which  is  kept  la 
I  lie  various  departments,  enables  the  different  foremen  tO' 
order  exactly  the  tools  wanted,  and  also  makes  it  easy  to  keep 
up  the  supply  in  the  tool  storage  bins,  for  as  soon  as  the  tools 


Pig.  8.    Jig  fior  Holding  Bound  Bar  Stock  while  drilling  Cross-hole. 


AfMV'ive/ff  ¥  / 

Pig.  9.    Home-made  Dial  Indicator. 

Of  any  type  begin  to  run  out  an  order  for  a  new  supply  of 
that  particular  kind  is  given  to  the  blacksmith  foreman,  who 
refers  to  his  chart  and  makes  up  the  tools  wanted  as  soon  as 
possible. 

Fig.   9   shows  an   indicator  made  by  Mr.   Buxton  when   he 
was  working  as  a  toolmaker  ten  or  twelve  years  ago;  the  dial 


T'«v)a      w^'"* 


Fig.  10.    Chart  of  Standard  Lathe  Tools  -which  are  ordered  by  Number. 

is  about  %  inch  in  diameter  and  the  w-hole  device  is  less  than 

5%  inches  in  length,  as  shown  by  comparison  with  the  6-inch 

scale  in  front  of  it.  > 

*     «     * 

During  1908  15,413  automobiles  were  registered  in  New 
York  State,  this  being  an  increase  of  1.446  over  the  number 
registered  the  previous  year. 
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SAFETY  VALVES. 

At  the  meeting  of  the  American  Society  of  Mechanical 
Engineers,  February  23,  a  paper  on  Safety  Valves  was  pre- 
sented by  Mr.  Frederic  M.  Whyte  of  the  New  Yorlv  Central 
Railroad.  In  the  opinion  of  the  author,  the  engineering  pro- 
fission  in  general  lias  been  somewhat  ignorant  of  the  princi- 
ples of  safety  valves,  their  relative  capacity,  and  the  capaci- 
ties required  for  various  conditions  of  steam  generation.  In 
marine  work,  certain  formulas  have  been  devised  for  calcu- 
lating the  sizes  of  safety  valves,  which  have  been  more  or 
less  blindly  accepted;  but  in  locomotive  work  even  a  greater 
uncertainty  prevails,  although  there  is  promise  that  the 
present  unsatisfactory  condition  may  be  improved.  The  gen- 
eral practice  in  locomotive  work  has  been  to  determine  In 
an  off-hand  way  the  size  and  number  of  safety  valves  to  be 
used,  and  former  practice  has  tntirely  guided  the  designer. 
The  capacity  of  the  valve  has  been  indicated  in  an  unsatis- 
factory manner,  being  expressed  as  a  "size,"  meaning  the  diam- 
eter of  something  more  or  less  uncertain,  while  the  other 
dimension,  the  lift,  which  is  necessary  to  give  an  indication 
of  the  capacity,  has  been  entirely  ignored.  It  should  be 
remembered  that  to  know  even  the  capacity  of  available 
valves  is  not  sufficient;  the  important  factor  is  to  know  how 
much  steam  is  to  be  released,  and  in  what  length  of  time 
it  should  be  released.  In  view  of  these  various  factors  the 
suggestion  was  made  by  the  author  of  the  paper  that  instead 
of  indicating  the  capacity  of  a  valve  in  a  rough  way,  by  the 
diameter  of  some  opening,  the  method  be  adopted  of  express- 
ing the  capacity  in  pounds  of  steam  at  certain  pressures. 

Another  important  factor  in  safety  valves  is  the  reliability 
of  the  spring,  and  the  effect  of  the  heat  upon  it.  It  should 
be  possible  to  make  adjustment  easily,  and  at  the  same  time 
the  valve  parts  should  be  so  arranged  that  it  would  be  prac- 
tically  impossible   for  the   valve   to   get   out  of   adjustment. 

On  the  question  of  the  relation  of  valve  capacity  to  steam 
generating  capacity,  the  fact  should  not  be  ignored  that  in 
locomotive  work  the  total  valve  capacity  has  not  in  the  past 
been  made  as  great  as  the  maximum  steam  generating  capacity, 
and  this  may  be  considered  as  ample  proof  that  so  great  a 
valve  capacity  is  not  necessary.  The  reason  for  this  is,  of 
course,  that  on  account  of  using  the  exhaust  steam  for  pro- 
ducing the  forced  draft,  when  the  demand  for  steam  from 
the  boiler  is  reduced  or  entirely  cut  off.  the  forced  draft 
is  also  automatically  reduced  or  cut  off,  and  the  generating 
capacity  is  reduced  so  that  it  is  not  necessary  that  the  safety 
valve  release  the  full  generating  capacity.  Probably  it  is 
largely  a  question  of  opinion  what  percentage  of  the  total 
generating  capacity  the  valve  ought  to  provide  for,  but  it  is 
likely  that  if  attention  is  centered  on  this  question,  some 
fairly  definite  solution  may  result.  The  author  concluded 
the  paper  by  inviting  discussion  of  these  particular  subjects 
in  relation  to  safety  valves. 

During  the  discussion  of  the  paper  many  different  views 
were  expressed.  Mr.  Philip  G.  Darling,  of  Manning,  Max- 
well &  Moore,  who  has  tor  two  years  past  conducted  extensive 
experiments  on  safety  valves,  presented  a  contribution,  illus- 
trated with  lantern  slides,  on  Safety  Valve  Capacity.  He 
started  from  the  premises  that  safety  valves  must  have  a 
relieving  capacity  at  least  equal  to  the  boiler  evaporation, 
as  otherwise  the  boiler  pressure  will  continue  to  rise,  although 
the  valve  is  blowing.  Thus,  with  the  exception  of  mechan- 
ical reliability,  the  most  important  factor  in  a  safety  valve 
is  its  capacity.  Mr.  Darling  then  proceeded  to  show  an  appa- 
ratus and  describe  the  methods  employed  for  determining 
safety  valve  lifts;  he  gave  the  results  of  tests  made  with  this 
apparatus  upon  different  valves,  analyzed  a  few  of  the  exist- 
ing rules  governing  valve  sizes,  and  finally  proposed  a  defi- 
nite rule,  giving  the  results  of  the  tests  on  which  it  is  based. 

Two  factors  in  a  safety  valve  geometrically  determine  the 
area  of  discharge  and  hence  the  relieving  capacity:  the  diam- 
eter of  the  inlet  opening  at  the  seat  and  the  valve  lift.  The 
former  is  the  nominal  valve  size,  the  latter  is  the  amount  the 
valve  disk  lifts  vertically  from  the  seat  when  in  action.  In 
calculating  the  size  of  valves  to  be  placed  on  boilers,  rules, 
which  do  not  include  a  term  for  this  valve  lift,  or  an  equiva- 
lent,   such    as    a    term    for    the    effective    area    of    discharge. 


asBume,  In  their  derivation,  a  lift  for  each  aize  valve.  Nearly 
all  existing  rules  and  formulas  are  of  this  kind,  rating  all 
valves  of  a  given  nominal  size  as  of  the  same  capacity. 

To  find  what  lifts  standard  make  valves  aftually  have  In 
practice  and  thus  test  the  truth  or  error  of  the  assumption 
that  they  are  approximately  the  same  for  the  same  size 
valve,  an  apparatus  was  devised  and  teats  upon  different 
makes  of  valves  conducted.  With  this  apparatus  the  valve 
lift  can  be  read  to  thousandths  of  an  inch  at  any  moment, 
and  an  exact  permanent  record  of  the  lift  during  the  blowing 
of  the  valve  Is  obtained  which  is  somewhat  similar  to  a 
steam  engine  Indicator  card  In  appearance,  and  of  a  quite 
similar   use  and   value  In  analyzing  the  action   of  the  valve. 

A  portion  of  this  apparatus,  showing  the  safety  valve  and 
the  gage  for  reading  oft  the  valve  lift,  is  Illustrated  in  the 
accompanying  engraving.  Fig.  1.  The  valve,  during  tests, 
is  mounted  on  the  boiler  in  the  regular  manner,  and  a  small 
rod  Is  tapped  into  the  top  end  of  its  spindle;  this  rod  con- 
nects the  lifting  parts  of  the  valve  directly  with  a  circular 
micrometer  gage,  the  reading  hand  of  which  indicates  the 
lift  upon  a  large  circular  scale  or  dial.  The  rod  through 
this  gage  Is  solid  and  continues  upward,  maintaining  a  direct 
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Fig.  1.    Apparatus  used  in  Tests  for  Determining  Valve  Lifts. 

connection  to  the  pencil  movement  of  the  recording  gage 
above  it,  previously  referred  to.  The  experiments  under- 
taken showed  that  with  the  exception  of  a  small  preliminary 
simmer,  which  some  of  the  valves  have,  they  open  abruptly 
to  a  full  lift,  and  close  almost  as  abruptly  when  a  certain 
lower  lift  is  reached.  Different  makes  of  valves  of  the 
same  nominal  size  are  of  greatly  different  capacity.  Of 
seven  4-inch  stationary  safety  valves,  the  lowest  lift  at  the 
opening  was  0.031  inch,  and  the  highest  0.137  inch,  while 
the  lowest  lift  at  the  closing  was  0.017  inch,  and  the  highest 
0.088;  of  six  31,4-inch  muffler  locomotive  valves  tested,  the 
lowest  lift  was  0.040,  and  the  highest.  0.140  inch  at  the  open- 
ing; while  the  lowest  lift  was  0.023  inch  and  the  highest 
0.102  inch  at  the  closing. 

The  valves  tested  all  had  45-degree  bevel  seats.  The  four 
wings  of  the  valve  probably  reduce  the  flow  slightly  from 
what  it  would  be  if  the  theoretical  area  of  opening  is  calcu- 
lated, but  as  the  wings  are  cut  away  at  the  seat,  as  shown  in 
Fig.  2,  a  definite  correction  of  the  existing  areas  is  impossible. 

"The  great  variation — 300  per  cent — in  the  lifts  of  these 
standard  valves  of  the  same  size,"  said  Mr.  Darling,  "is 
startling,  and  its  real  significance  is  apparent  when  it  is 
realized  that  under  existing  official  safety  valve  rules,  these 
valves,  some  of  them  with  less  than  one-third  the  lift  and 
capacity  of  others,  receive  the  same  rating  and  are  listed 
as  of  equal  relieving  value." 
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That  the  lift  of  a  safety  valve  is  the  true  measure  of  lis 
capacity,  other  things  being  equal,  has  long  been  recognizid. 
As  early  as  in  1875.  a  committee  reporting  to  the  U.  S.  Hoard 
of  Supervising  Inspectors  stated  as  the  result  of  its  investi- 
gations that  the  diameter  of  a  safety  valve  Is  not  an  infalli- 
ble test  of  its  efficiency,  but  that  the  lift  which  can  be 
obtained  in  a  safety  valve,  other  conditions  being  equal,  is 
the  test  of  its  efficiency.  The  rules  followed  In  safety  valve 
design,  have  not,  however,  taken  full  cognizance  of  this,  and 
thu   result   Is  shown   by   the   variation   in   capacity   of   valves 
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Figs.  2  and  3.     Cross-section  of  Valve  Opening  and  Arrangement  for 
Measuring  Capacity  of  Valves. 

of  nominally  the  same  size.  Existing  rules  are,  therefore, 
not  safe  to  follow,  and  Mr.  Darling  proposed  the  following 
formula: 

E  =  W5  XIX  DXP, 
where  E  =  steam  evaporation  in  pounds  per  hour, 
Z  =  valve  lift  in  inches, 
D  =  valve  diameter  in  inches, 
P  =  steam  pressure   (absolute). 
Transposed,  the  formula  becomes: 

E 

Z)  =  0.0095 

IXP 
Modifications  are  given   for  locomotive   practice,   where, 

H 

0=:  0.05.5 

IXP 
in  which  H=:  total  heating  surface  in  square  feet. 

For  cylindrical  multi-tubular,  vertical  and  water  tube  sta- 
tionary boilers  the  formula  becomes 


:  0.068- 


IXP 
and  for  water  tube  marine  and  Scotch  marine  boilers 
H 


D  —  0.095  ■ 


I  XP 
In  order  to  determine  the  constant  or  coefficient  of  flow 
at  different  lifts  and  how  it  is  affected  by  variation  in  valve 
design  and  adjustment,  an  extended  series  of  tests  was 
recently  undertaken  at  the  Stirling  boiler  department  of  the 
Babccck  &  Wilcox  Co.  at  Barberton,  Ohio.  The  feed  water  of 
the  boiler  was  measured,  and  the  entire  steam  discharge  of 
.the  boiler  was  through  the   valves  being  tested.     The  valves 


were  all  previously  tested  and  adjusted  on  steam;  and  with 
out  changing  the  position  of  the  valve  disk  and  ring,  the 
springs  of  these  valves  were  removed  and  solid  threaded 
spindles  Inserted,  as  shown  in  t'lg.  3.  At  the  top  of  these 
spindles  a  graduated  disk  was  placed,  by  means  of  which 
the  lift  could  be  exactly  determined. 

Mr.  Albert  C.  Ashton  of  the  Ashton  Valve  Co.,  stated  that 
it  did  not  seem  to  him  that  what  is  most  needed  to-day  is 
valves  of  greater  capacity,  "but  rather  a  better  understanding 
of  the  proper  proportioning  of  safety  valves  to  boilers,  for 
which  no  universal  rule  has  been  recognized  and  adopted." 
He  stated  that  high-lift  valves,  under  some  circumstances, 
may  even  he  considered  dangerous,  and  if  high-lift  valves 
were  a  decided  Improvement  over  the  best  standard  makes, 
manufacturers  of  safety  valves  could  easily  change  their  de- 
sign to  make  nothing  but  high  lift  valves;  generally  speak 
ing.  a  lift  of  %  inch  is  excessive,  though  valves  with  a 
lift  a  little  higher  than  the  standard,  say  1/16  Inch,  would 
have  some  advantages. 

A  presentation  of  the  subject  of  safety  valves,  as  It  appears 
to  the  locomotive  builder,  was  contributed  by  Mr.  F.  J.  Cole 
of  the  American  Locomotive  Company;  he  referred  to  the 
practice  both  in  this  country  and  abroad,  and  cited  several 
reasons  in  explanation  of  the  apparent  disregard  of  definite 
rules  governing  the  application  of  safety  valves  to  locomotives 

Mr.  Garland  P.  Robinson,  State  Inspector  of  locomotives, 
referred  to  the  fact  that  his  experience  indicated  that  no 
rule  is  generally  followed  in  determining  the  size  of  safety 
valves  for  locomotive  boilers;  he  believed  that  a  formula 
based  on  the  heating  surface  and  providing  for  50  per  cent 
of  the  maximum  evaporation  of  the  boiler  would  give  satis- 
factory results  for  locomotives.  Using  the  notation  above, 
he  gave  the  formula    (applicable  to  locomotives): 

B 

D  =  0.0o 

IXP 
In  view  of  the  fact  that  some  of  the  tests  referred  to  in 
the  discussion  have  been  conducted  by  manufacturers  of 
valves  themselves,  Mr.  Carhart,  of  the  Crosby  Steam  Gage 
&  Valve  Co.,  emphasized  that  "the  actual  lift  or  discharge 
area  of  valves  should  be  determined  and  reported  upon  after 
impartial  tests  conducted  by  competent  and  disinterested 
engineers,  •  *  *  and  not  from  reports  of  tests  conducted 
by  any  one  manufacturer  without  the  knowledge  of  other 
makers  whose  valves  are  tested,  and  where  the  one  measure- 
ment noted  has  been,  in  many  cases,  purposely  limited  by 
the  manufacturer  for  special  reasons." 

*    •    • 

HORSE-POWER  REQUIRED  FOR  MOVING  CARS.* 

MORRIS  A.  HALL. 

It  is  a  rather  complicated  problem  to  determine  the  power 
required  to  move  a  railroad  car  of  known  w-eight  at  any 
known  speed  over  a  level  track,  or  up  a  known  grade.  A  dia- 
gram, or  graphical  chart,  however,  can  be  prepared,  from 
which  the  power  required  may  be  obtained  practically  at  a 
glance  if  the  quantities,  speed,  weight  and  grade  be  known. 
Such  a  diagram  is  presented  in  the  accompanying  Supple- 
ment. Suppose,  for  an  example,  that  the  car  weighs  15  tons, 
or  30,000  pounds,  and  assume  further  that  we  wish  to  move 
this  car  at  a  speed  of  25  miles  per  hour  over  a  level  track. 
Find  first  on  the  right-hand  vertical  scale  the  point  marked 
15  tons  (the  weight  of  the  car),  and  follow  the  horizontal  line 
from  this  point  to  the  intersection  with  the  oblique  line 
marked  25  miles  per  hour  and  from  this  intersection  follow 
a  vertical  line  downward  Intersecting  the  horse-power  scale 
for  level  track  at  SOV2  H.  P.  Suppose  that  the  car  must  also 
climb  a  grade  of  3  per  cent  somewhere  on  the  line.  In  order 
to  find  the  horse-power  required  for  this,  follow  the  same 
vertical  line,  already  found,  until  it  intersects  the  oblique 
grade  line  marked  3  per  cent  grade,  and  then  follow  the  hori- 
zontal line  from  this  intersection  point  to  the  right-hand 
vertical  scale,  where  we  find  the  required  power  for  climbing 
the  grade  to  be  93  H.  P.  As  will  be  seen,  the  diagram  can 
be  used  for  cars  weighing  up  to  20  tons,  for  speeds  from  3  to 
30  miles  per  hour,  and  for  grades  from  1  to  10  per  cent. 

•  with  Data  Sheet  Supplement. 
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DESIGN  AND   CONSTRUCTION  OF  METAL- 
WORKING   SHOPS- 6. 


CONSTRUCTION  PERIOD. 

WILLIAM  P.  8AROBNT.' 

The  previous  articlos  of  this  series  have  covered  the  en- 
gineering work  In  coniu'ctiou  with  the  planning  and  develop- 
ing of  projects  of  plant  improvement  from  the  conception  of 
the  Idea  to  the  beginning  of  the  actual  work  of  construction. 
At  the  beginning  of  the  construction  period  the  engineering 
control  of  the  project  takes  on  the  function  of  supervision, 
and  If  this  supervising  Is  not  efficient  the  best  and  most 
thorough  planning  will  be  fruitless  as  far  as  obtaining  a  high 
degree  of  excellence  of  construction  and  the  completion  of 
the  project  on  the  predetermined  date  is  concerned. 
Miscellaneous  Notes  on  Construction  Work. 

Many    of    the    following   commentaries    may    belong   more 
properly  to  the  planning  of  the  work,  but  they  are  brought 


foreman  who  receives  InBtructlons  from,  and  reports  to,  the 
engineer.  The  writer,  In  a  general  way,  would  advocate  that 
all  work  should  be  done  by  outside  contractors,  under  siiecifl- 
cations,  whenever  possible  to  plan  ahead  and  give  definite 
directions.  If  the  concern  is  of  such  a  size  as  to  have  at  all 
times  on  its  payroll  men  of  the  various  building  trades,  such 
as  masons,  carpenters,  yard-men  and  others  who  will  be  re- 
sponsible for  the  repairs  on  the  new  plant  In  the  future,  it 
is  advisable  to  handle  all  underground  work  directly.  By 
adding  to  the  plumbing  force,  for  Instance,  the  sewer  work 
can  be  done  cheaper  and  better  In  this  way,  and  the  head 
plumber  not  only  has  the  opportunity  to  familiarize  him- 
self with  the  drawings,  but  also  sees  the  work  go  in.  and  he 
cannot  afterwards  lay  the  blame  for  avoidable  troubles  onto 
anyone  but  himself.  In  the  sewer  work,  for  example,  changes 
will  often  be  necessary  in  the  layout  almost  as  soon  as  work 
Is  started,  on  account  of  surface  drainage  or  draining  excava- 
tions. A  site  is  selected  because  of  its  being  level,  but  sur- 
face water  cannot  be  carried  away  by  means  of  open  ditches 
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A   Job    on    which   the    Contractor   put   in   a    Bill    for   l.OOO   Extra   Cubic    Yards   of  Excavation. 

the    Bill  for    Something  like    100    Yards. 


The   Photograph    Helped   to    settle 


to  mind  by  the  consideration  of  the  construction  period,  and 
therefore  are  presented  in  connection  with  the  discussion  of 
the  carrying  out  of  the  plans. 

The  good -will  and  personal  regard  of  the  contractor  and 
his  foremen  for  the  engineer  in  charge  of  construction  work 
is  a  stronger  factor  in  securing  good  work  than  the  strictest 
supervision  and  inspection.  This  holds  true  in  general  with 
the  building  trades,  but  one  cannot  go  to  an  extreme  in 
guarding  against  unintentional  errors  and  omissions  in  the 
laying  out  of  the  main  working  lines  of  a  project  and  other 
points  that  cannot  be  remedied  easily  and  cheaply.  A  con- 
tractor loses  profit  and  an  owner  loses  time  when  slips  occur 
ia  the  early  part  of  building  operations,  so  this  part  of  an 
engineer's  care  is  very  important. 

Oftentimes  such  work  as  trackage,  sewers,  power-house, 
water  supply,  etc.,  cannot  be  laid  out  and  contracted  for 
satisfactorily  in  advance  of  the  awarding  of  contracts  for 
the  buildings.  It  is  then  necessary  to  organize  a  working 
force  controlled   directly  by  the  engineer  in  charge  or  by  a 

*  .\dJress:  153S  .\rch  St..  Philadelphia,  Pa. 


without  interfering  with  the  rapid  transfer  of  materials,  and 
it  pays  well  to  keep  the  site  dry  and  avoid  the  seas  of  mud 
so  often  in  evidence  about  new  buildings.  Then  again,  tees 
and  other  branches  can  be  placed  wherever  there  is  the  pos- 
sibility of  future  need  and  their  location  noted  on  the  blue- 
prints, and  afterwards  on  the  record  drawings,  if  the  work 
is  done  by  the  owners.  With  a  contractor  doing  work  so 
liable  to  changes,  bills  for  extras  are  sure  to  result,  and 
furthermore  the  additions  and  changes  will  seldom  be  fol- 
lowed up  and  recorded  on  the  drawings. 

The  importance  of  inserting  extra  branches  at  intervals 
should  not  be  passed  over  lightly,  as  the  labor  required  to 
either  cut  a  hole  in  tile  pipe  or  set  in  branches  by  means  of 
sleeves  will  pay  for  these  extra  branches  a  dozen  times 
over.  Holes  can  be  cut  in  tile  pipe  when  the  pipes  are  hard 
rammed  full  of  sand  and  the  pipe  is  on  the  ground,  but  the 
difficulties  arising  from  the  necessity  of  doing  this  cutting 
at  the  bottom  of  a  trench  and  with  the  sewer  running  nearly 
full  can  well  be  imagined.  The  branches  should  be  carried 
up  to  within  two  or  three   feet  of  the   floor  level  and   have 
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plugs  inserted,  ll  is  also  a  wise  precaution  to  cover  these 
plugged  ends  with  a  close  woven  fabric  as  soon  as  possible 
to  prevent  building  debris  from  getting  In  and  clogging  the 
pipes.  In  every  case  it  Is  advisable  to  use  cast-iron  soil  pipe 
within  the  walls  of  the  buildings,  and  In  the  vertical  branches 
wherever  there  is  a  probability  of  excavating  and  damaging 
the  pipes.  All  branches  for  future  use  should  be  marked  by 
setting  a  stalse  and  they  should  be  located  definitely  on  the 
record  drawings.  If  branclus  must  be  set  in  a  line  of  fin- 
ished tile  sewer,  the  split  tile  mentioned  in  a  previous  article 
of  this  series  should  be  used,  as  a  section  of  straight  pipe 
can  be  broken  out  and  the  lower  halt  of  the  new  branch 
rocked  into  place  and  cemented  and  Inspected  before  clos- 
ing in  with  the  top  half. 

The   main    runs   of   pipe   should    invariably   be   made   large 
enough   to  provide  for  the  extension  of  the  plant   buildings. 


Pie.  38.    Shop  Construction  held  up  in  the  Condition  shown  for  nearly 
Two  Months  because  of  Lack  of  Railway  Trackage. 

The  end  of  every  run  of  pipe,  either  main  or  branch,  should 
finish  either  with  a  curve  of  long  radius  or  with  a  man- 
hole to  permit  of  fiushing  wath  a  hose  or  starting  obstruc- 
tions by  means  of  wires. 

Grades  of  Sewers. 
There  is  any  amount  of  information  extant  concerning  the 
proper  amount  of  tall  that  should  be  allowed  tor  sewers,  but 
very  little  that  will  help  in  determining  the  very  least  that 
can  be  used.  The  problem  is  often  whether  the  slope  that 
can  be  easily  obtained  is  sufficient  or  not.  Nearly  every  en- 
gineer has  to  depart  from  the  recommended  practice  at 
times,  and  precedents  are  then  more  valuable  than  theory. 
There  was  a  description  of  a  sew-erage  system  in  the  En- 
gineering Xeios  of  February  6,  1906,  in  which  the  slope  was 
given  as  one-tenth  of  1  per  cent  or  approximately  5  feet  per 
mile  for  an  18-inch  sewer;  and  about  4  feet  of  head  was  all 
obtainable  with  this  slope,  and  this  head  had  to  operate  a 
septic  system.  A  septic  system  will  be  a  necessary  part  of 
nearly  every  large  plant  built  in  the  future,  as  the  pollution 
of  streams  will  not  be  tolerated.  Many  of  the  large  rail- 
road shops  have  septic  systems,  and  one  large  industrial  plant 
saved  over  $1,800  per  year  on  its  water  bill  by  such  an 
installation.  Tlie  cost  of  a  septic  tank  and  filters  approxi- 
mates $5.00  per  man.  The  above  mentioned  article  is  one 
of  the  most  concise  descriptions  of  a  septic  system  published. 
The  predetermined  slope  of  a  pipe  sewer  can  easily  be  ob- 
tained in  construction  by  excavating  nearly  to  the  desired 
depth  and  driving  stakes.  The  tops  of  the  stakes  represent 
the  undisturbed  bottom  of  the  trench  and  should  be  set  with 
an  instrument.  The  bottom  can  be  graded  to  the  stakes,  and 
by  digging  out  for  the  bells  of  the  pipe,  the  barrel  of  the 
pipe  rests  on  solid  ground.  Salt  glazed  tile  should  always  be 
used  to  secure  strength  and  freedom  from  porosity. 

In  making  layouts  of  sewers,  a  small  scale  is  naturally 
used  and  the  details  of  branches,  etc.,  are  often  too  small 
to  be  well  shown.  A  method  of  numbering  the  branches  and 
giving  data  of  lengths,  sizes,  location  of  traps,  in  marginal 
notes  similarly  numbered  is  recommended.  The  branches  on 
one  side  of  the  main  line  should  be  numbered  odd  and  on  the 
other  side  numbered   even,  beginning  at  one  end  of  the  sys- 


tem.     'I'liis    nn'tlidil    iif    numbering    aids    in    listing    material 
and  checking  oft  the  work  as  finished. 

Drainagre  of  Pipe  Tunnels  and  Basements. 

It  Is  seldom  possible  to  lay  drains  for  underground  cham- 
bers and  tunnels  that  will  clear  them  of  seepage  water  by  a 
gravity  flow.  It  is  hardly  possible  to  thoroughly  waterproof 
the  side  walls  of  concrete  without  excessive  cost  tor  ex- 
cavating to  afford  room  for  men  to  work  between  the  sheet- 
ing and  the  wall  after  the  forms  are  struck.  For  these  two 
reasons,  sump  pits  should  be  installed  below  the  floor  level, 
and  steam  syphons  or  other  forms  of  pumps  put  in  to  raise 
the  water  to  the  level  of  the  gravity  drainage  system.  There 
are  a  number  of  compounds  on  the  market  which  are  in- 
tended to  be  mixed  with  the  cement  to  prevent  seepage. 
These  have  been  efficacious  in  some  instances,  but  failures 
have  occurred  that  suggest  the  advisability  of  providing  for 
the  removal  of  seepage,  even  if  a  compound  is  used. 

Whitewashing  of  the  interior  wall  surfaces  should  be  de- 
ferred until  either  seepage  is  evident  or  a  certainty  of  a  dry 
chamber  is  assured.  One  very  good  way  to  handle  seepage 
is  to  localize  the  leakage  by  drilling  holes  in  the  walls  at  the 
points  of  greatest  leakage,  and  by  means  of  small  pipes 
laid  in  channels  cut  in  the  concrete,  leading  the  water  to  the 
drain  and  sump.  Porous  agricultural  tile  laid  outside  the 
wall  near  the  bottom  will  often  take  care  of  the  surface  drain- 
age and  prevent  seepage,  and  such  tile  should  be  laid  even 
when  the  interior  drains  and  sumps  are  provided.  The  roofs 
of  tunnels  are  generally  waterproofed  with  a  multi-ply  felt 
roofing  laid  with  pitch  as  on  buildings. 

There  is  one  most  important  point  in  planning  pipe  tunnels 
that  is  often  neglected — the  exact  location  of  branches  of 
piping  which  cross  over  and  lead  into  buildings.  It  is  often 
necessary  to  carry  a  branch  back  of  the  interior  wall  line, 
then  up  and  through  a  raised  chamber,  in  order  not  to  unduly 
restrict  the  free  opening  of  the  tunnel.  As  these  recesses 
cannot  be  put  in  after  the  tunnel  is  built  it  is  obvious  that 
most  careful  study  and  laying-out  of  the  piping  should  be 
done  before  making  the  final  drawings  of  the  tunnel. 

Wrought  Iron  Piping. 
The  use  of  galvanized  pipe  where  laid  unprotected  under- 
ground   is    strongly    advocated.      The    deterioration    of    black 


Fig.  39.     An  Hlustration  of  the  Opportunity  for  carrying  on  "Work 
inside  when  Masons  work  on  Outside  Scaffolds. 

pipe  has  been  noted  by  nearly  every  engineer  who  has 
watched  excavation  around  old  buildings,  and  the  recom- 
mendation of  galvanized  pipe  made  here  is  based  on  the 
experience  of  an  old  engineer  in  the  Middle  West,  w-hose 
work  for  nearly  40  years  had  been  mainly  in  connection 
with  pumps  and  water-works.  This  same  engineer  has  noted 
the  deterioration  of  black  pipe  when  used  inside  of  shops 
for  compressed  air  and  states  that  galvanized  pipe  has  a 
much  longer  life  than  black  pipe  when  used  for  this  purpose. 

Concrete  Work. 
Great    stress    is    often    placed    on    the    testing    of    cements 
and   concretes  irrespective  of  the  nature  of  the  work.     It  is 
hardly  practical   to  specify  a  different  mixture  for  each  par- 
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tieular  mass  of  concrete,  so  an  experienced  foreman  Is  apt 
to  judge  the  concrete  by  the  color  and  to  vary  the  mixture 
according  to  the  need  for  a  rich  or  lean  mixture.  It  would 
be  unwise  to  arouse  the  antagonism  of  the  construction  fore- 
man by  insisting  on  a  rigid  compliance  with  the  speciflca- 
tions  for  the  "mix"  for  concrete  to  go  in  the  bottom  of 
masses  ami  in  unrcinforced  members  on  which  llieii'  is  little 
load. 

Let  the  foreman  know  tliat  the  concrete  will  be  tested 
with  a  pick  after  the  forms  are  struck  and  the  concrete  Is 
set  and  aged,  and  that  defective  work  must  then  he  replaced. 
It  will  not  then  be  necessary  to  place  a  watch  over  the  mixer, 
for  If  the  foreman  is  competent  the  quality  of  the  work  will 
be  satisfactory  even  if  the  contractor  does  save  a  few  dollars. 

There  is  a  great  difference  of  opinion  as  to  the  effect  of 
freezing  on  concrete.  Nobody  maintains,  however,  that  freez- 
ing helps  concrete,  and  concrete  which  has  been  frozen  and 
can  be  broken  with  the  toe  of  one's  shoe  is  certainly  unfit  for 
anything.  It  is  believed  generally  that  concrete  can  be  safely 
put  in  at  any  temperature  as  long  as  it  is  protected  from 
freezing  by  means  of  hay,  straw,  etc.,  until  it  has  set.  The 
writer  is  infomied  by  an  engineer  of  the  Pennsylvania  R.  R. 
that  concrete  has  been  put  in  at  zero  temperature  without 
any  freezing.  The  following  rule  is  believed  to  be  safe  for 
the  permissible  minimum  tepiperatures:  Concrete  may  be 
put  in  down  to  35  degrees  with  a  falling  thermometer  and 
at  28  degrees  with  a  rising  thermometer. 

Many  methods  and  expedients  are  used  in  the  attempt  to 
obtain  a  good  surface  on  concrete.  Even  if  the  surface  is  to 
be  bush-hammered  afterwards  it  is  the  better  it  made  as  uni- 
form as  possible  when  being  placed.  The  thin-edged  square- 
end  spade  so  often  recommended  does  not  always  force  the 
aggregate  back  sufficiently,  and  paddles  of  wood  %  inch  or 
more  thick  are  better.  The  proper  thickness  can  be  found 
by  watching  the  effect  on  a  section  from  which  a  form  board 
can  be  removed.  Of  course,  tongued  and  grooved  lumber 
will  make  a  better  surface  than  plain  boards.  Nothing  less 
than  2-inch  planlv,  witli  uprights  on  a  2-foot  center,  should 
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Fig.  40.     Inside  of  Shop  shown  In  Fig-  42.  during  Construction 

be  used  in  order  to  prevent  bulging.  With  the  uprights  on 
2-foot  centers,  stock  lengths  of  lumber  can  be  used  without 
waste. 

It  is  difficult  to  obtain  a  uniform  level  for  the  tops  of  piers 
and  pilasters  where  columns  are  to  be  set.  This  cannot  he 
done  by  attempting  to  flow  the  concrete  to  a  line.  It  is  bet- 
ter to  keep  the  concrete  an  inch  or  more  below  the  line  and 
build  up  to  the  line  with  a  rich  cement  mortar  trowelled  on. 
The  common  way  of  levelling  up  columns  is  to  grout  in 
under  the  column  footplates,  pushing  the  grout  in  with  a 
paddle.  This  does  not,  with  any  degree  of  certainty,  pro- 
vide an  even  bearing  on  the  concrete.  The  best  way  is  to 
leave  2-inch  holes  in  the  footplates  and  pour  the  grout  in 
until  it  shows  all  around  the  plate,  confining  the  grout  with 
a  dam  of  clay  or  putty. 

It  is  obvious  that  the  forms  for  foundation  walls  will  not 
be  built  on  the  entire  outline  of  the  building  at  once,  but 
that  sections  of  concrete  will  be  put  in  up  to  the  floor  level 


and  the  forms  then  built  up  for  the  next  section,  using  tin- 
lumber  from  the  completed  section  as  fast  as  the  forms  can 
be  struck.  This  necessitates  vertical  Joints.  These  BtopotTs 
will  not  do  material  harm  if  the  old  and  new  sections  an' 
bonded  securely.  Undoubtedly  the  strongest  and  best  method 
is  to  use  steel  reinforcement,  letting  the  steel  run  Into  both 
sections  about  2  feet. 

The  "V "  joint  commonly  used  has  but  little  strength,  as 
dependence  is  placed  upon  cohesion  alone.  A  square  tongue 
and  grooved  Joint  is  stronger  in  both  directions.  The  "V" 
joint  often  leaves  an  unsightly  Assure  in  the  face  of  the  wall 
at  the  feather  edge.  If  either  Joint  is  used  to  take  care  of 
strains  in  the  direction  perpendicular  to  the  wall,  reinforce- 
ment should  be  invariably  used  in  addition.  The  surface  of 
all  parts  of  older  work  should  be  scratch-brushed  before 
placing  fresh  concrete.  Many  contractors  content  themselves 
with  washing  the  surface  with  a  little  water  or  throwing  on 
a  little  dry  cement.     Reports  of  recent  tests  indicate  the  ad- 


Fig.  41.    Inside  of  Same  Shop  as  shown  in  Fig.  40,  at  a   Later 
Peiiod  of  Construction. 

visability  of  cleaning  and  scratching  and  brushing  with  a 
cement  grout. 

A  frequent  cause  of  differences  between  the  engineer  and 
the  contractor  is  extra  concrete  and  excavation.  It  is  very 
easy  to  avoid  trouble  on  this  score  by  having  the  bottoms 
level,  the  footings  uniform  in  thickness  and  then  taking 
measurements  from  the  top  of  the  wall  to  the  footings  after 
striking  the  forms.  These  measurements  should  be  taken 
by  the  engineer  and  a  representative  of  the  contractor  jointly. 
Records  of  these  measurements  should  be  made  in  duplicate 
and  signed  by  both  parties.  This  precaution  will  tend  towards 
amicable  relations. 

Fig.  37  show's  a  job  on  which  the  contractor  put  In  a  bill 
for  1,000  extra  yards  of  excavation.  On  account  of  measure- 
ments taken  as  above,  and  the  photograph,  this  bill  was  set- 
tled for,  within  five  minutes,  on  a  basis  of  something  like 
100  yards,  and  the  contractor  was  satisfied. 

Grading  and  Fillingr. 
For  filling  in  the  deeper  portions  of  holes,  almost  any 
material  will  do;  but  as  the  floor  level  is  approached  care 
must  be  exercised  to  get  the  material  so  placed  that  the 
voids  in  the  coarser  material  will  be  filled  by  the  fine  dirt, 
which  is  best  done  by  using  water  from  a  fire  hose.  Twenty- 
five  dollars  worth  of  water  will  accomplish  more  than  a 
hundred  dollars  expended  for  tamping.  Ashes,  cinders  and 
gravel  are  all  good  for  filling  for  the  inside  of  buildings,  and 
in  some  sections  of  the  country  locomotive  front-end  cinders 
are  used  as  a  substitute  for  concrete.  This  does  not  make 
such  a  solid  floor  as  concrete  but  is  all  right  for  subsidiary 
buildings.  The  filling  inside  of  buildings  which  are  to  have 
other  than  dirt  floors,  should  be  started  as  early  as  possible, 
so  that  low  spots  may  be  discovered  and  filled,  and  thus  a 
firm  substructure  for  the  concrete  secured.  When  grading 
for  future  trackage,  make  certain  that  the  surface  is  kept 
low,  as  it  is  difficult  to  depress  a  track.  Section  men  will 
often  raise  a  relatively  long  stretch  of  track  rather  than 
depress  a  short  length. 


588 


MACHINERY. 


April,  1909. 


Track  Work  around  Industrial  Works. 

In  the  following  notes  It  Is  assumed  that  It  is  permissible 
in  putting  in  track  work  lor  a  large  private  plant  to  consider 
the  factor  of  future  repairs  as  very  Important,  and  that  a 
first  cost  is  justified  which  Is  greater  than  often  expended  for 
private  corporation  trackage. 

Ballast  should  be  at  least  8  inches  deep  under  the  ties. 
The  ties  should  be  6  x  8  or  7  x  9  Inches,  and  may  be  spaced 
on  24inch  centers  to  make  a  solid  track.  With  a  regular 
spacing  of  24  inches  on  straight  track,  the  sparing  will  be 
about  19  inches  at  the  mouth  of  the  frog,  and  about  22  inches 
at  the  points  of  15-foot  switches  and  decrease  to  19  inches  at 
the  heels.  Tie  plates  will  add  about  15  cents  per  lineal  foot 
of  track,  but  they   will  lengthen  the  life  of  the  ties  50  per 


Pig.  42.    Outside  of  Shop  lUustrated  In  Figs.  40  and  41. 

cent.  A  70-pound  rail  is  probably  the  most  economical  section 
to  use  about  a  plant  building  heavy  machine  tools  or  large 
engines,  because  of  the  heavy  switching.  Such  a  rail  will 
last  longer  than  a  60-pound  rail  or  the  "re-lay"  rails  which 
are  generally  used.  The  first  wear  of  a  rail  is  well  worth 
the  added  cost  over  old  rails. 

Suspended  joints  should  always  be  used,  and  angle  plates 
rather  than  fish-plates.  The  "pumping"  of  a  tie  at  a  sup- 
ported joint  is  certain  to  cause  excessive  wear  of  the  rail 
ends  and  to  make  low  spots  in  the  track.  In  laying  out 
tracks  remember  that  railroads  are  often  "sticklers"  about 
any  track  over  which  they  may  be  called  upon  to  operate, 
and  even  if  the  works  is  to  do  its  own  switching  the  curves 
and  grades  should  be  such  that  a  railroad  cannot  consistently 
refuse  to  operate  in  the  event  of  a  private  switch  engine 
being  laid  up  for  repairs.  The  Inter-State  Commerce  Com- 
mission has  recently  established  a  minimum  permissible 
curvature  of  175  feet  radius  and  a  standard  frog  can  be 
obtained  for  this  curve.  A  1  per  cent  grade  should  not  be 
exceeded  on  curves  if  a  small  engine  is  to  be  used.  Low 
sw-itch-stands  with  targets  cost  more  than  the  common 
ground-throw  type,  but  are  much  better,  as  dependence  is  not 
entirely  upon  signals  given  by  a  brakeman. 

The  ideal  curve  for  turn-outs  or  cross-overs  would  be  one 
that  would  give  a  uniformly  accelerated  motion  in  the  direc- 
tion of  departure  from  the  principal  track.  If  the  frog  and 
switch  are  made  with  straight  rails  and  start  with  an  angle 
less  than  is  generally  called  for  by  the  curve,  an  approxima- 
tion to  the  ideal  curve  will  be  secured.  TTiis  method  starts 
the  curve  easy  and  the  radius  is  gradually  shortened  as  the 
curve  advances. 

The  gage  of  the  track  should  be  standard  except  on 
curves,  and  even  for  the  175  foot  radius  curve  a  widening  to 
4  feet  9  inches  is  sufficient.  In  laying  out  curves  that  lead 
into  buildings,  see  that  the  curve  does  not  begin  for  nearly  a 
car-length  outside  of  the  door.  This  permits  of  narrower 
doors  than  if  the  curve  starts  at  the  wall  line.  For  side 
clearance  on  straight  track  keep  all  obstructions  6  feet  6 
inches  away  from  the  center  of  the  track.  The  safest  way  to 
check  for  interferences  on  curves  is  to  make  a  dummy  of 
a  iO  foot  car  to  scale,  cutting  the  corners  back  on  one  side 
to   the  kingbolt  centers.     Move  the  dummy  around,  keeping 


the  kingbolt  centers  on  the  track  center  line  and  watch  the 
corners  and  side  for  interference  with  buildings  or  other 
obstructions.  Keep  obstacles  at  least  4  feet  away  from  the 
side  or  corner  of  the  car.  Very  substantial  bumpers  of  a 
type  that  Is  secured  to  the  rail  should  be  put  up  at  the  ends 
of  all  tracks.  A  "Y"  In  some  part  of  the  track  system  is 
necessary  in  order  that  the  switch  engine  can  be  turned  end 
for  end  once  every  week  or  two.  This  distributes  the  wear 
over  the  wheel  flanges  on  both  sides  of  the  engine. 

As  much  as  possible  of  the  track  system  should  be  put 
in  in  advance  of  the  building  operations  to  expedite  the  plac- 
ing and  unloading  of  material.  This  will  be  appreciated  by 
the  contractors,  and  as  the  tracks  have  to  go  in  some  time, 
lb  Is  as  well  to  get  the  use  of  them  when  time  can  be  saved 
that  will  help  to  get  the  plant  running  earlier.  The  track 
scales  should  be  put  in  at  the  start,  especially  if  the  steel 
work  is  to  be  paid  for  on  a  tonnage  basis.  The  weights  of 
the  bills-of-lading  may  be  right;  but  if  the  project  Is  of  the 
size  of  the  model  plant  previously  described,  the  amounts  in 
question  are  great  enough  to  warrant  extra  endeavors  to 
provide  a  means  for  securing  correct  weights. 

Fig.  38  shows  a  building  which  was  held  up  In  the  con- 
dition shown  for  nearly  two  months  because  of  the  delay  in 
the  track  work  being  done  by  a  railroad  company. 

Erection  of  Structural  Work. 

The  unloading  of  the  first  car  of  steel  work  will  indicate 
for  the  time  being  whether  or  not  the  fabricating  company 
is  really  making  an  effort  to  erect  the  material  on  time. 
If  the  first  car-loads  are  made  up  of  columns  for  the  first 
building  wanted,  well  and  good;  but  if  they  consist  of  mem- 
bers for  buildings  not  wanted  until  later,  then  a  "loud 
holler"  must  be  made.  The  securing  of  material  in  the 
proper  order  is  a  point  where  the  inspector  at  the  shop  can 
be  of  great  value,  if  employed  by  the  owner,  as  through  his 
reports  the  engineer  can  know  of  dilatory  work  and  can 
endeavor  to  remedy  the  trouble  when  it  begins.  See  that 
the  unloading  does  not  result  in  distortion  of  the  steel  work, 
especially  of  the  compression  members.  A  goodly  portion  of 
the  shop  coat  of  paint  is  apt  to  be  rubbed  or  scratched  off  in 
shipment  and  such  spots  should  be  touched  up,  at  least  in 
places  that  will  be  inaccessible  after  erection. 

As  a  rule  steel  erectors  do  their  work  thoroughly  and 
conscientiously,  but  there  are  times  when  they  will  get  an 
idea  that  there  are  too  many  rivets,  and  that  a  few  left  out 
will  do  no  harm.  Therefore  it  is  well  to  look  at  the  places 
requiring  rivets  that  are  hard  to  get  at  and  make  sure  that 
all  are  in. 

Another  important  point  in  erection  is  the  final  tightening 
of  bracing  in  the  plane  of  the  upper  chords  of  the  roof 
trusses.  If  not  done  carefully,  distortion  of  the  truss  will 
result,  due  to  the  excessive  unbalanced  tension  on  the  diag- 
onal ties.  That  the  abutting  surfaces  of  the  columns  are  in 
contact  over  the  full  surface  at  the  splices  is  also  important. 
Full  rivet  heads  should  be  insisted  upon,  even  though  the 
contention  is  often  made  "that  a  poor  rivet  is  better  than  a 
bolt,  and  a  bolt  would  do."  The  practice  of  battering  the 
ends  of  bolts  to  prevent  nuts  loosening  at  bolted  connections 
is  to  be  discouraged,  as  it  is  uncertain  in  fulfilling  its  object. 
The  form  of  lock  washers  used  in  erecting  traveling  cranes 
is  more  certain  for  this  purpose. 

W^ork  of  Various  Building-  Trades. 
It  is  diflScult  to  obtain  good  work  and  speed  at  the  same 
time,  and  it  is  useless  to  expect  better  work  than  is  the  rul- 
ing custom  in  the  locality  in  which  the  buildings  are  being 
erected.  There  is  a  tendency  in  some  sections  to  think  that 
anything  is  good  enough  for  a  shop  building.  This  results 
from  the  demand  for  a  minimum  of  cost  irrespective  of 
quality  of  work.  Often  one  will  find  mason  contractors  who 
think  a  %  inch  mortar  joint  is  all  right,  and  whose  ideas  of 
a  shoved  'joint  are  such  as  to  defeat  the  desired  aim  of 
securing  a  full  joint  and  a  solid  wall.  The  bonding  of  the 
inner  and  outer  courses  should  be  good,  and  anchors  for 
tying  the  brick  work  to  the  structural  framing  should  be 
placed  wherever  there  is  a  chance  of  the  brick  work  breaking 
away  at  points  where  the  parts  of  the  work  are  intended  to 
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be  mutually  supportltiK  Many  hard-burned  bricks  absorb 
water  slowly,  and  If  sutli  is  the  case  the  Joints  should  not 
be  struck  until  settlement  has  taken  place. 

The  time  taken  to  lay  brick  for  any  building  Is  little,  in 
relation  to  the  entire  time  consumed  in  building,  but  this 
period  can  be  profitably  occupied  in  doing  foundation  and 
underground  work  inside  of  the  building.  To  this  end  the 
masons  must  work  from  outside  scaffoldings  on  single  story 
shop  buildings.  Many  contractors  will  object  to  doing  this, 
claiming  difficulty  in  keeping  the  walls  clean  and  In  lining 
up  the  outside  courses.  Their  objections  are  not  weighty 
enough  to  balance  the  advantage  to  the  owner,  of  having  the 
space  within  the  walls  available  for  doing  such  work  as  may 
save  much  valuable  time  in  the  future.  Fig  39  shows  the 
opportunity  for  pushing  work  when  the  masons  work  from 
outside  scaffolds. 

Plumbers  are  not  prone  to  work  accurately  to  drawings  in 
the  location  of  piping,  and  their  work  should  be  watched  as 
to  clearances  for  cranes,  sliding  and  lift  doors  and  any 
other  subsequent  work. 

Most  foremen  of  the  building  trades  have  risen  to  their 
positions  primarily  for  their  skill,  and  they  are  generally 
more  proud  of  their  craftsmanship  than  they  are  of  their 
esecutive  ability.  The  feeling  that  their  skill  is  recognized 
and  credited  by  the  engineer  will  lead  the  foremen  to  use 
extra  care  to  prevent  things  from  slipping  through  that  would 
reflect  on  them  personally  and  even  to  suggest  slight  changes 
that  would  be  better  than  the  design  calls  for.  This  co- 
operation of  the  contracting  foremen  can  often  be  obtained 
by   using  tact,  and   its  value   is  immeasurable. 

Methods  of  Following  and  Gxpedicing  Progress. 

The  following  method  of  recording  the  progress  of  build- 
ing operations  is  based  on  the  premise — that  of  a  piece  of 
work  requiring  ten  weeks  to  complete  70  per  cent  of  it 
should  be  done  in  seven  weeks,  or  a  larger  force  should  be 
put  on  to  make  up  the  time  lost.  It  may  not  be  out  of  place 
to  state  that  the  keeping  of  costs  on  shop  work  by  the  use 
of  "averagj  hour  rates"  rather  than  distributing  every  minute 
of  every  man's  time,  is  recommended  by  one  of  the  leading 
practical  supervisors  of  cost  keeping  in  the  metal-working 
industry. 

The  application  to  construction  work  is  very  simple,  as  the 
different  hour  rates  are  fewer  than  in  shop  work.  The  first 
thing  required  is  the  total  number  of  hours  or  days  necessary 


Fig.  43.    An  mustration  showing  the  Manifold  Duties  of  the  Engineer 
in  Charge  of  the  Large  Project  of  Construction  "Work. 

to  complete  the  work.  This  total  for  each  branch  of  the 
W'ork  is  obtained  from  the  engineer's  estimate  of  cost,  either 
by  summating  the  number  of  hours  there  given  in  detail  or 
by  dividing  the  cost  (pay-roll  cost  only,  refer  to  fifth  article 
of  the  series,  January  issue)  by  the  average  hourly  rate 
for  that  branch  of  the  work,  and  then  by  the  number  of  hours 
to  a  working  day,  then  by  the  number  of  working  days  in  the 
available  time.  Thus  the  average  number  of  men  required 
is  obtained.  The  time  actually  put  in  on  the  work  is  then 
easily  obtained  by  counting  the  number  of  men  at  work  each 
morning  and  afternoon.     This  can  be  done  without  arousing 


any  suspicion  that  the  work  is  being  checked.  Of  course, 
allowance  should  be  made  for  the  days  lost  on  account  of  the 
season  of  the  year,  bad  weather  and  holidays.  The  available 
time  and  the  dates  from  which  records  should  start  arn 
shown  by  the  time  charts  described  In  the  fourth  arll<l<  , 
December  Issue,  page  253.  The  progress  can  be  plotted 
graphically  against  a  predetermined  curve  on  a  chart  which 
shows  the  dates  on  the  horizontal  line,  and  the  cumulative 
number  of  man-days  on  the  vertical  scale.  This  method  in- 
volves the  least  amount  of  clerical  work  and  shows  very 
plainly  whether  or  not  the  work  Is  progressing  rapidly 
enough.  The  vertical  scale  can  also  be  marked  for  per- 
centages, and  the  chart  will  give  the  percentage  of  com- 
pletion which  should  be  reached  on  any  dale,  and  when  filled 
in,  the  curve  of  actual  days  worked  to  date  will  give  the  per- 
centage which  is  actually  accomplished  at  that  date.  As  it 
Is  necessary  to  record  the  number  of  men  working  each 
day,  the  desired  progress  can  also  be  shown  by  the  table  in- 
dicated by  the   following  headings: 


Date. 


Men  at 

Work. 


Cumulative 
Days. 


Required 

Days. 


Required 
I'er  Ct-nl. 


Actual 
Per  Cent. 


This  method  may  not  be  thought  sufficiently  accurate  for 
cost  keeping  for  shop  work,  but  it  certainly  is  for  construc- 
tion work,,  and  is  far  more  accurate  than  the  general  esti- 
mates of  percentage  of  completion,  and  has  the  undoubted 
value  of  being  based  on  something  more  than  observation 
and  is  strong  as  a  support  of  a  claim  that  the  work  is  be- 
hind, if  it  becomes  necessary  to  make  such  a  claim  to  the 
contractor. 

The  uncertain  factor,  the  figured  labor  cost  as  taken  from 
the  estimate,  should  be  checked,  as  it  is  only  necessary  to 
verify  the  unit  of  time  required  for  a  unit  of  work.  If  it  is 
found  that  this  time  varies  from  the  estimated  time  it  is  easy 
to  modify  the  curve  on  the  chart.  This  chance  for  verification 
makes  it  possible  to  feel  more  certain  that  a  large  project 
is  going  right,  or  to  know  just  how  bad  things  are  if  they 
are  not  going  right. 

It  is  hardly  necessary  to  mention  the  importance  of  photo- 
graphs of  construction  work  as  a  factor  in  preventing  dis- 
putes when  settling  for  extras,  but  the  great  value  of  photo- 
graphs of  details,  when  other  work  is  to  be  designed  or  esti- 
mated upon,  is  only  realized  by  engineers  who  have  these 
record  albums  in  connection  with  the  complete  data  of  esti- 
mated and  actual  costs  and  other  conditions  of  the  problems. 
Figs.  40,  41  and  42  show  stages  of  a  piece  of  construction 
work  and  the  details  are  certainly  the  equivalent  of  manj- 
pages  of  a  note-book. 

Installing-  and  Moving. 

It  is  important  that  foundations  for  new  apparatus  and 
machines  from  the  old  shops  shall  be  ready  when  the  ma- 
chines arrive  on  the  ground  and  that  facilities  are  provided 
for  handling  and  placing  the  machines  without  delay  in 
order  that  the  starting  up  may  be  systematic  and  proceed 
without  confusion.  Foundation  plans  for  the  new  machines- 
are  easily  available,  and  the  time  taken  to  repair  old  ma- 
chines before  moving  should  be  made  use  of  in  obtaining  the 
location  of  anchor  bolts  and  whatever  measurements  are- 
required  for  pits,  etc.,  which  cannot  be  obtained  before.  The- 
completion  of  the  foundations  must  also  be  rushed  on  receipt 
of  this  information. 

This  is  one  of  the  busiest  periods  In  the  work  of  plant 
extension,  as  all  the  many  minor  -items  forgotten  or  de- 
ferred must  now  be  met.  The  machines,  as  soon  as  on  founda- 
tions, must  be  leveled  and  made  ready  for  use.  The  starting 
up  of  the  machines,  the  constant  operation  of  cranes  and 
the  demands  for  lights  make  it  absolutely  necessary  that  the- 
power  plant  be  in  good  running  order,  and  that  such  changes- 
be  made  as  develop  from  watching  the  operation  of  new 
apparatus. 

On  the  presumption  that  the  engineer  in  charge  of  the- 
construction   of   a  metal-working   plant   has   to   do    wi;h    the 
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selecting  of  new  equipment  both  in  way  of  raaclilne  tools 
and  equipment  for  handling  and  transporting  of  materials, 
the  testing  and  running  of  new  machinery  should  not  be  left 
to  the  shop  people.  Especially  In  shops  where  the  heads 
of  departments  have  worked  up  from  the  ranks,  there  Is 
often  a  reluctancy  to  give  new  machinery  a  fair  chance  or 
to  strive  for  the  most  that  the  machinery  is  capable  of. 
Therefore,  the  engineer  will  work  to  the  best  interest  of  his 
employers  and  himself  if  he  renders  every  assistance  to  any 
erecting  men  or  demonstrators  from  the  outside,  and  follows 
up  and  records  the  performance  of  machines  when  they  are 
in  the  hands  of  skilled  operators.  The  little  "kinks"  of 
handling  and  time-saving  used  by  demonstrators  should  be 
noted,  as  later  on  the  shop  men  may  so  handle  machines 
that  the  performance  is  not  duplicated,  and  if  the  engineer 
has  advocated  the  machine  without  the  earnest  acquiescence 
of  the  shop  foremen,  it  will  be  "up  to  him"  to  save  an 
efficient   machine   from    being    condemned. 

Scope  of  Construction  Engineering-. 

The  reason  that  the  author  has  placed  so  much  stress  on 

the    responsibility    of    the    engineer    in    charge    of    a    large 

project  of  construction  work  is  shown  in  a  way  by  the  range 

of  work  going  on  in  the  scope  of  Fig.  43.     Below  the  surface 

of  the  ground  there  is  tunneling,  plumbing  and  power  piping 

being  carried  on.     The  foundry  shown  at  the  right  is  being 

worked   into  running  order;    the   foundations  are  put  in  for 

the  boilers  at  the  power  house  of  which  the  mason  work  is 

in  progress.     In  the   foreground:    excavation,   concreting,  the 

placing  of  capstones  and  the  beginning  of  the  steel  erection  is 

in    evidence.      The   planning   and    contracting   for   the    work 

shown    in   this   one   view   was   done   within   six    months   and 

involved  the  expenditure  of  nearly  $400,000.     If  one  will  but 

consider  the    large   number   of   personalities  with   whom   the 

engineer  must  deal,   and  the  mass  of  details  for  which  he 

must  stand  sponsor  on  a  job  of  this  size,  the  difficulty  of 

securing  results  that  are   satisfactory   to  even   a  /ew  people 

will   be  understood.     The   subject  is   so  broad  that  to   treat 

it  in   a  general  way   can  only  serve  to  bring  out  a  portion 

of   the   many    things   which    have    to    be    considered    in    this 

class  of  engineering. 

*     •     * 

CRANE  HOOKS.*t 

H.  J.  MASTENBROOK.t 

The  tables  of  dimensions  and  properties  of  crane  hoolvs 
found  in  hand-books  usually  apply  oaly  to  hooks  of  ten  tons 
capacity  and  under.  They  are  based  largely  on  the  results  of 
practice,  and  are  forged  from  a  rod  of  uniform  cross  section 
for  reasons  of  economy  in  manufacture.  In  designing  a  hook 
of  large  capacity  the  matter  of  weight  is  of  much  more  im- 
portance than  cheapness  of  production;  it  is  therefore  im- 
portant to  distribute  the  metal  in  the  most  economical  man- 
ner, and  obtain  the  necessary  strength  with  a  minimum 
■weight.  The  shape  of  the  cross  section  of  a  hook  is  such  that 
it  does  not  lend  itself  readily  to  exact  mathematical  treat- 
ment. However,  approximations  may  be  made  that  are  fairly 
accurate  and  which  experience  has  shown  to  be  safe. 

Let  ns  first  consider  briefly  the  development  of  a  general 
formula.     In  the  formulas: 

A  =  area  of  section  in  square  inches, 
/  =  allowable  fiber  stress  in  pounds  per  square  inch, 

P  =  load  in  pounds, 

Pi  =  stress  due  to  pull  in  pounds  per  Square  inch, 

p,=z  stress  due  to  bending  in  pounds  per  square  inch, 

/  =  moment  of  inertia  of  cross  section, 

jB==  square  of  the  radius  of  gyration  in  inches. 

See  also  the  accompanying  illustration  for  the  notation  used. 
Then 

P 


Py,v« 


v,  =  - 


•  See  niso  Machixeky's   Data  Sheet  No.  33,   June,   1004  :     Propor- 
tions of  Hooks. 

t  With  Data  Sheet  Supplement. 
.Address:    212  Franklin  .\ve..  Bav  Citv,  Mich 


For  safety  p ,  +  p.,  must  equal  /;  therefore: 

/  =  -  + 

A  I 

which  may  be  reduced  to  the  following  form: 
P  A 


t 


1+- 


If.   instead  of  the  actual   section  of  the   hook,  we  consider 
I  he  trapezoid  as  shown  by  the  dotted  lines,  we  then  have  the 
following  values  for  the  various  terms  in  the  formula: 
b  +  6, 


Xd, 


6  +  26.       d 

y,= X  — , 

6-f-  6,         3 

6  +  26,       d 


2/o  =  - 


X 


■  +  r 


R' 


6+6,         3 
6»  +  466, +  6,' 


18(6=+266,+  6,') 
X  d-. 

Substituting  in  the 
above  formulas  6  = 
0.65  d;  and  6,  =  0.3 
'7.  we  have: 

A  =  0.475  d', 

2/,  =  0.4386  d, 

i/„  =  0.4386  d  +  r, 

if==  0.0795  d-. 

Substituting  these  values   in   the   general   formula   reduces 
it  to 

■    P  d> 

■■  constant  in  table  in  Supplement. 
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Notation  for  Crane  Hook  Formulas. 


/        1.2d  +  11.615r 
To   facilitate   the   work  of  design, 


tables  giving  values  of 


■ —  for  various  assumed  values  of  d  and  r  may  be  calculated, 

/ 

and  such  tables  are  given  in  the  accompanying  Supplement. 

Hooks   designed   by   these  tables   have  been   very   thoroughly 

tested    in   practice   and   have   given   entire    satisfaction.     For 

ordinary  service,  a  fiber  strain  of  from  16,000  to  25,000  pounds 

may  be  used  with  safety. 

When  using  the  table  in  the  Supplement  for  designing 
crane  hooks,  the  load  P  in  pounds  which  the  hook  will  be 
required    to   carry    is   first   determined.     Then   the   allowable 

P 
fiber  stress  /  is  assumed,  and  the  quotient  —  obtained.     This 

/ 
quotient  is  found  in  the  body  of  the  table  under  the  value  of 
the  radius  r  required  in  the  hoolv.     When  the  nearest  value 

P 
to  —  in  the  table  lias   been   located   in   the  vertical   column 

/ 
under  the  radius,  follow  the  line  horizontally  to  the  left-hand 
column  which  gives  the  dimension  d  directly.     All  the  other 
dimensions  are  proportioned  from  the  dimension  d,  as  shown 
in  the  engraving.  Fig.  2,  in  the  Supplement. 

As  an  example,  assume  that  a  crane  hook  for  a  50-ton 
crane  is  to  be  designed,  that  the  radius  r  is  required  to  be  3 
inches,  and  that  the  allowable  unit  fiber  stress  is  20.000 
pounds.  Expressed  in  pounds,  P  =  100,000  pounds.  This 
divided  by  20,000  gives  us  the  quotient  5,  which  Is  found  in 
the  table  in  the  vertical  column  under  3  inch  radius.  It  will 
be  seen  that  the  nearest  value  to  5  is  4.75,  and  following  the 
horizontal  line  in  which  4.75  is  found,  to  the  left-hand  column 
for  d.  we  find  d  =  7.5  inches.  All  the  other  dimensions  can 
now  be  found  by  inserting  this  value  of  d  in  the  formulas  in 
Fig.  2  in  the  Supplement. 

*     *     « 

The  movement  for  increased  facilities  for  technical  educa- 
tion is  clearly  making  progress.  Even  Palestine  is  to  have 
an  institute  of  technology  at  Haifa,  Palestine.  Mr.  Jacob  H. 
Schiff   of   New   York,   has    contributed    $100,000    towards  it. 
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AUTOGENOUS  WELDING  AS  A  MEANS  OF 
REPAIRING  CYLINDERS.* 

HENKV  CAVK  t 

Breakages  in  a\itomobile  cylinders  can  be  divided  into 
three  main  classes  which  cover  at  least  ninety  per  cent  of 
the  cases.  The  majority  of  these  breakages  can  be  satisfac- 
torily repaired  by  means  of  the  oxy-acetylene  llame  as  car- 
ried out  by  the  Autogenous  Welding  Equipment  Co..  Spring- 
field, Mass.,  with  their  Davis-Bournonville  apparatus,  the 
cylinder  being  as  good  as  new,  and  better  in  some  cases. 
Autogenous  welding,  as  the  process  is  called,  consists  of  fus- 
ing the  metal  around  the  break  by  means  of  an  acetylene 
flame,  the  heat  of  which  is  concentrated  to  a  very  small 
area  by  being  burned  with  pure  o.xygen  in  a  torch  giving  a 
flame    temperature    of   over    six    thousand    degrees    F.     Addi- 
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Fig.  1.     Group  of  Broken  Automobile  Cylinders  that  were  repaired 
by  Autogenous  Welding. 

tional  metal  is  added  where  necessary  from  a  rod  of  the 
same  material,  and  the  process  is  practically  recasting  the 
part  locally. 

Autogenous  welding  is  proving  a  great  boon  to  those  who 
are  unfortunate  enough  to  have  their  automobile  cylinders 
broken,  as  they  can  be  satisfactorily  welded  and  in  the  ma- 
jority of  cases,  with  a  little  trimming  off,  the  repairs  will 
not  show.  This  is  a  particularly  valuable  feature  as  some 
owners  wish  to  sell  their  cars  without  the  repairs  being 
noticed.  Cylinders  with  cracks  are  sometimes  brazed,  but 
owing  to  the  necessity  of  heating  the  whole  cylinder  to  a 
good  red  heat  to  even  up  the  contraction  strains,  so  as  not 
to  crack  when  cooling,  the  bore  of  the  cylinder  is  generally 
warped,  and  the  job  requires  a  lot  of  finishing  a:s  the  spelter 
and  flux  spread  ccnsiderably  and  are  hard  to  remove.  Also, 
owing  to  the  dirt  and  rust  in  the  crack  it  is  diflicult  to  get 
the  brazing  below  the  surface;  the  high  temperature  neces- 
sary will  sometimes  crack  the  cylinder  elsewhere. 
Water  Jackets  Broken  by  Freezing. 

The  largest  class  of  cylinder  breakages — mainly  due  to  care- 
lessness or  misfortune,  probably  in  most  cases  the  former — 
is  caused  by  allowing  the  water  jacket  to  freeze,  resulting 
in  the  breaking  of  the  water  jacket  wall.  This  cannot  always 
be  termed  carelessness,  as  I  have  known  an  automobile  to 
have  all  its  water  jackets  cracked  as  early  as  the  middle  of 
October  when  the  owner  had  no  thought  of  such  a  thing  be- 


ing possible.  I  have  also  known  of  cars  being  "bung  up"  on 
the  road  in  cold  weather,  the  driver  opening  the  drain  cocUt- 
before  he  left  to  summon  help  and  upon  his  return  finding 
the  water  frozen  with  the  usual  result.  This  accident  prob- 
ably is  due  to  too  small  drain  cocks.  Also,  it  has  frequently 
happened  that  when  shipping  a  car  by  rail  in  winter  tlie 
drain  cocks  were  opened,  but  due  to  some  pocket  In  the  water 
system  (In  some  cases  very  small  ones)  which  did  not  drain, 
the  cylinders  have  berome  fit  subjects  for  the  autogenous 
welder. 

Curiously  enough  the  majority  of  cylinders  cast  from  the 
same  patterns  will  break  in  just  the  same  place  when  frozen. 
In  a  number  of  cases  the  break  causes  a  piece  of  the  wall 
of  the  water  jacket  to  be  entirely  detached,  and  the  breaks 
occur  so  nearly  alike,  in  similar  cylinders,  that  It  would  be 
possible  to  take  the  detached  piece  from  one  and  weld  It  Into 
another,  even  the  smaller  irregularities  coinciding. 

When  a  break  of  this  nature  is  autogenously  welded,  by 
means  of  the  oxy-acetylene  flame,  the  crack  or  edge  of  the 
broken  part  is  prepared  so  as  to  leave  a  groove  nearly  through 
the  metal.  The  whole  part  is  then  uniformly  heated  to  about 
five  hundred  degrees  F.  This  temperature  is  not  high  enough 
to  warp  the  bore,  as  has  been  repeatedly  proven  by  careful 
measurements  before  and  after  treatment.  The  sides  of  the 
groove  are  fused  together  and  filled  from  a  rod  of  cast  iron. 
The  resulting  weld  is  very  neat  in  appearance;  it  generally 
requires  no  finishing  and  is  as  strong  as  the  original  wall. 
As  a  very  small  number  of  heat  units  are  absorbed  by  the 
part,  owing  to  the  intense  heat  of  the  fiame  fusing  the  metal 
before  the  heat  has  time  to  spread,  there  is  seldom  any  trou- 
ble with  cracks  when  the  metal  contracts  in  cooling. 

Cylinders  A.  F,  H  and  J,  Fig.  1,  were  welded  in  this  man- 
ner. The  weld  on  F  was  along  the  chalk  line,  and  was 
ground  off  so  that  all  signs  of  it  were  effaced.  A  piece  of 
the  water  jacket  had  been  knocked  out  of  cylinder  H  when 
the  casting  was  being  smoothed  up  ready  for  painting  at 
the  factory;  the  successful  welding,  however,  saved  the  cylin- 
der.    A  crack  along  the  top  corner  of  /  is  shown     welded. 


•  For  previou.s  articles  on  oxy-acetyleno  flame  autogenous  welding 
see  "The  Application  o£  Autogenous  Wi-kling  to  .Automobile  Repairs" 
by  Henry  Cave.   December.   ]!>0S.   .nnd   other  articles  tliere  referred   to. 

t  President  of  the  .\utogenous  Welding  ICquipment  Co.,  02  Uaydon 
Ave.,  Springfield.   Mass. 


Fig.  2.     Two  Cylinders  with  Cracked  Water  Jackets  prepared  for  Welding. 
Twin  Cylinders  with  Broken  Planges  to  be  T^elded. 

A  and  B,  Fig.  2,  show  common  types  of  breakages  which  are 
being  satisfactorily  welded  every  day.  The  crack  in  A  is 
seventeen  inches  in  length.  Both  cylinders  are  grooved  out 
ready   fcr  welding. 

Cylinder  Wall  Broken. 

The  next  class  of  breakages,  in  order  of  frequency  of  occur- 
rence, is  that  in  which  the  wall  of  the  cylinder,  ccmbustion 
cr  valve  chamber,  is  broken  or  cracked.  TBese  breaks  are.  in 
most  cases,  due  to  freezing,  but  a  certain  number  of  them 
are  due  to  the  designer  making  a  large  flat  surface  without 
adequate  ribbing  to  support  the  pressure  of  the  explosion. 

Another  cause  is  the  breakage  of  the  connecting-rod,  allow- 
ing the  piston  to  strike  the  top  of  the  cylinder.  Serious  dam- 
age from  this  cause  occurs  most  frequently  in  two-cycle  en- 
gines as  the  deflector  on  the  piston  readily  punches  a  hole 
in   the   ccmbustion   chamber   wall.     Fig.   3   shows   a   cylinder 
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haviiis  this  defect,  and  Fig,  4  shows  the  outside  after  weld- 
ing. This  kind  of  break  also  often  occurs  due  to  foreign 
substances  such  as  the  head  of  a  broken  valve  getting  between 
the  piston  and  the  cylinder  head. 

This  class  of  breakages  is  the  most  difllcult  to  repair, 
as  it  is  necessary  in  most  cases  to  cut  out  a  section  of  the 
water  jacket  to  be  able  to  work  on  the  inner  wall,  the  only 
deviation  occurring  when  the  break  happens  to  be  opposite 
a  large  hand  hole.  This  operation  has  a  singular  resemblance 
to  the  well-known  trepanning  operation  performed  upon  the 
human  skull. 

It  can  be  readily  seen  that  it  is  practically  impossible  to 
make  a  repair  when  the  break  occurs  between  two  cylinders 
or  behind  the  valve  chamber,  as  these  parts  cannot  be  reached 
with  the  small  flame. 

If  the  crack  occurs  in  the  bore  it  is  necessary  to  carefully 
weld  to  within  a  sixteenth  inch  of  the  bore,  or  the  finished 
surface  will  be  spoiled;  the  crack  left  in  this  way  is  of  small 
importance,  as  sufficient  metal  can  be  built  on  the  outside  so 
that  there  is  no  doubt  about  the  strength.  After  welding 
the  break  the  section  of  the  water  jacket  which  was  removed 
is  welded  back  in  place. 

As  it  often  is  impossible  to  determine  the  length  or  exact 
locality  cT  the  cracks  before  cutting  away  the  jacket  and  is 


Figr  3.  Cylinder  with  Section  of 
Water  Jacket  removed  to  repair 
.Crack  in  Inner  WaU. 


Fig.  4.     Cylinder  shown  in  Fig-  3, 
after  Welding. 


desirable  to  remove  as  small  a  section  as  possible,  it  often 
is  found  necessary  to  cut  additional  pieces  out,  thus  necessi- 
tating welding  a  number  of  small  pieces  back  in  place  when 
finishing  the  job.  To  restore  these  pieces  sometimes  is  im- 
practicable, and  a  sheet  steel  substitute  must  be  hammered 
out  and  welded  in  place.  With  care  this  piece  can  be  shaped 
so  as  to  coincide  with  the  piece  removed,  and  cannot  be  de- 
tected when  welded  in  place.  A  case  of  this  kind  is  shown  in 
B.  Fig.  1.  The  part  shown  cut  away  was  neatly  replaced  by 
sheet  steel,  as  shown  at  A,  Fig.  5. 

The  w^ater  in  freezing  will  often  crack  both  the  water  jacket 
and  cylinder  wall.  The  former  being  readily  seen  is  generally 
thought  to  be  the  full  extent  of  the  damage,  particularly  as 
it  is  practically  impossible  to  make  a  test  until  the-  crack 
is  repaired.  The  work  may  then  have  to  be  cut  out  to  find 
further  defects.  This  was  the  case  in  the  cylinder  shown  at 
A,  Fig.  1,  the  right  angle  crack  being  first  welded;  the  break 
extending  from  below  the  hole  shown  cut  out  across  the  other 
side  was  welded  and  the  cover  replaced.  A  similar  break 
then  being  discovered  in  the  other  cylinder,  the  relief  cock 
boss  for  both  cylinders  was  entirely  detached  and  welded  back 
in  place. 

The  cover  plate  on  the  cylinder  shown  in  Fig.  5  was  also 
broken  in  freezing,  at  the  same  time  as  the  cylinder  wall 
■was  broken,  and  is  shown  welded. 

Fig.  6  shows  a  cylinder  having  a  crack  eight  inches  long, 
located  at  the  corner  of  the  combustion  head,  that  was 
welded.  The  part  cut  out  of  the  water  jacket  is  also  shown. 
It  will  be  noticed  that  this  operation  required  cutting  through 


a  supporting  lug.     The  water  jacket  part  successfully  welded 
back  in  place  is  shown  at  C,  Fig.  1. 

The  cylinder  shown  at  E,  Fig.  1,  had  a  hole  to  be  welded 
to  accomplish  which  it  was  thought  necessary  to  rtmove  the 
section  shown  chalked.     A  much  larger  section,  however,  had 


Fig.  5.     Cylinder  A,  iFig.  1,  B)  repaired  by  inserting  a  Steel  Piece,  bent 
to  Shape,  and  autogenously  welded  in  Place. 

to  be  cut  out  so  as  to  take  care  of  a  crack  running  down 
the  Side;  the  two  pieces  removed  were  welded  together  before 
they  were  replaced. 

Brolien  Flanges. 

The  next  order  of  breakages  in  point  of  number  are  those 
in  which  all.  or  a  portion  of  the  flange,  which  holds  the  cylin- 
der to  the  crank  case  is  brolcen  away,  due  either  to  insuffi- 
cient metal  to  withstand  the  strain  or.  to  carelessness  in 
assembling. 

These  breakages  occur  in  two  ways;  the  wall  of  the  cylin- 
der may  be  broken  away  or  part  of  the  flange  may  be  cracked 
off.  In  the  latter  case  it  is  an  easy  matter  to  make  the 
repair,  but  wlien  the  break  runs  through  into  the  bore  of 
the  cylinder  considerable  care  is  required.  First  it  is  neces- 
sary to  consider  whether  it  is  desirable  to  weld  in  the  bore 
which  would  then  require  machining  or  at  any  rate  filing 
out,  or  only  groove  and  weld  from  the  outside  to  within  a 
sixteenth  inch  of  the  bore,  sufficient  metal  being  added  to 
the  outside  to  insure  strength.  The  latter  method,  of  course, 
leaves  the  crack  on  the  inside,  which  can,  however,  be 
smoothed   down   and    is   not   objectionable   for   a   repair   job; 


Fig.  6.     Cylinder  Cracked  in  Inner  Fig.    7.      Air-cooled     Cylinder     on 

Wall,  showing  Large  Section  of  Outer  -which  Boss  for  Ignition  Plug  was 
WaU  removed  to  weld  the  Crack.  autogenously  welded. 

not  interfering  with  the  satisfactory  operation  of  the  motor 
in  any  way. 

In  addition  to  these  three  classes,  there  Is  a  large  variety 
of  other  breakages,  no  two  of  which  are  alike,  that  can  be 
repaired  successfully  by  the  oxy-acetylene  torch,  such  as 
broken  inlet  and  exhaust  flanges,  holes  knocked  through  the 
barrel  of  the  cylinder  by  broken  connecting-rods,  welding 
of  broken  supporting  brackets,  as  shown  at  G,  Fig.  1,  the 
bracket  or  lug  shown  having  been  entirely  detached. 

In  addition  to  this,  considerable  welding  can  be  carried  out 
for  the  manufacturer,  such  as  the  welding  on  of  additional 
bosses  for  dual  ignition  systems,  as  shown  in  Fig.  7.  build- 
ing up  bosses  that  did  not  "fill"  in  castings,  welding  porous 
spots  which  show  up  after  machining  or  adding  metal  any- 
where it  may  be  required. 
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LABOR-SAVING  DEVICES  FOR  SCRAPING 
OPERATIONS." 

ALFRED  SPANOENBERO.t 

There  are  a  number  of 
elements  enterliiK  Into  the 
cost  of  scraping  operations, 
other  than  that  of  scraping 
proper,  which  are  always  of 
sufficient  Importance  to 
merit  the  closest  considera- 
tion. In  fact,  very  often  it 
is  the  lack  of  attention  to 
these  other  factors  that  ac- 
counts for  much  lost  time. 
This  is  particularly  the  case 
In  such  laborious  opera- 
tions as  "straightening 
out."  This  operation  cou- 
Aitrea  spangenbers.t  sists  In  moving  the  sliding 

machine  member  with  the  packing  set  up  tightly,  over  the 
fixed  member,  in  order  to  find  the  bearing  on  the  packing,  and 
finally  to  feel  the  "bigh  spots."  It  is  obvious  that  the  pack- 
ing must  be  adjusted  to  make  the  sliding  member  pull  hard, 
otherwise  it  would  be  impossible  to  detect  any  variation  In 
pressure  due  to  itiefiualities  in  the  machining. 

Even  on  comparatively  light  work  this  pulling  and  pushing, 
If  done  directly  by  hand,  involves  more  labor  than  is  required 
In  the  actual  operation  of  scraping.  In  work  of  this  char- 
acter, where  brawn  and  muscle  are  prime  requisites,  we  are 
dealing  with  the  human  elements  which  may  cause  a  slowing 
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Figa.  1  and  2.    Device  for  PuUing  Planer  Slide  back  and  forth,  and 
Support  for  Rack  and  Pinion. 

up  of  production.  The  principal  point  to  be  observed  is  that 
a  workman  has  a  certain  amount  of  physical  endurance,  and 
if  the  greater  part  of  his  energy  is  concentrated  on  the  pro- 
ductive operation  of  scraping,  a  material  increase  in  produc- 
tion will  result;  because  of  this  fact,  it  becomes  of  extreme  Im- 
portance that  means  be  provided  for  making  the  task  of  pull- 
ing easier. 

The  classifications  of  work  determining  the  selection  of  a 
proper  type  of  pulling  device  are:  (a)  Planer  slides,  lathe 
rest  slides  and  work  of  a  similar  character;  these  are  usually 
pulled  directly  by  hand.     For  this  work  a  rack  and  pinion 

•See  also  Machineey.  February,  1909:  Application  of  Lifting  De- 
vices to  .Assembling  Work. 

t  Address:    931  W.  Fiftli  St.,  Plalnfleld.  N.  J. 

t  Alfred  Spangenberg  was  bom  in  Broolilyn,  N.  Y.,  in  1ST6,  and  re- 
ceived a  liigb  school  education,  after  whicli  he  completed  a  corre- 
spondence course  in  mechanical  engineering.  He  served  a  four  years' 
apprenticeship  with  the  Pond  Machine  Tool  Co..  three  years  of  which 
were  in  the  machine  shop  and  one  year  in  the  drawing  ofBce.  He  has 
been  employed  by  the  Hercules  Seamless  Drawn  Tube  Co..  Garwood, 
N.  J. ;  National  Meter  Co.,  Brooklyn,  N.  Y. ;  and  the  Pond  works  of 
the  Niles-Bcment-Pond  Co.,  Plalnfleld.  N.  J.,  where  he  is  now  employed 
as  foreman  of  the  turret  lathe  erecting  department.  Mr.  Spangenberg 
has  made  a  specialty  of  assembling  work,  and  his  article  on  the  sub- 
ject published  In  the  February  Issue  of  Machi.xert  illustrated  a  num- 
ber of  practical  shop  devices  for  scraping  and  fitting,  which  are  of  his 
own  design. 


operated  by  a  ratchet  wrench  is  the  mont  convenient  type  of 
pulling  device;  the  tight  and  loose  places  In  the  work  being 
easily  detected,  (b)  Boring  mill  rams,  sbaper  rams,  milling 
machine  tables  and  similar  work,  which  is  comparatively 
short  and  too  heavy  to  be  pulled  by  a  ratchet  wrench.  The 
type  of  device  suitable  for  this  class  of  work  is  a  rack  and 
pinion  operated  by  power.  The  pinion  being  driven  through 
a  frictlonal  device,  the  slipping  of  the  driven  friction  member 
indicates  the  "high  spots"  In  the  work,  (c)  Planer  cross- 
rails,  lathe  beds  and  work  having  large  dimensions,  and  where 
the  pull  required  is  long.     For  this  class  of  work  the  pulling 
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Fier.  3.    Bench  for  Holding  Slides  and  Shrivels. 

device  takes  the  form  of  a  power-driven  wire  rope  drum.  A 
tension  indicator  interposed  between  the  work  and  the  wire 
rope  indicates  any  variation  in  pulling  force  required  to  move 
the  work. 

Concrete  examples  of  the  conditions  stated  in  class  (a)  are 
illustrated  in  Figs  1,  4.  and  5.  Fig.  1  shows  the  application 
to  a  planer  slide  and  swivel,  of  a  rack  and  pinion  operated  by 
a  ratchet  wrench.  In  this  case,  the  clamping  bolt  hole  A  in 
the  swivel  is  made  use  of  as  a  bearing  for  the  pinion.  A  lug  is 
cast  on  the  slide  at  B  to  provide  a  square  seat  for  the  projec- 
tion on  the  rack.  The  rack  is  a  loose  fit  endwise  on  the  slide 
and  is  easily  removed. 

When  the  design  of  the  swivel  is  such  that  the  clamping 
bolt  hole  A  is  too  near  the  slide  to  be  used  as  a  bearing  for 
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Fig.  4.    Method  of  Attaching  Rack  and  Pinion  to  a  Lathe  Rest. 

the  pinion,  the  device  shown  In  Fig.  2  is  substituted.  The 
pins  C  fit  into  the  holes  in  the  swivel  and  hold  the  device 
from  moving.  The  surface  B  supports  the  rack  and  keeps  it 
in  place  when  the  slide  is  in  the  extreme  positions.  The  lugs 
E,  indicated  by  the  dotted  lines,  show  how  the  device  can  be 
attached  to  a  swivel  In  which  the  elamping  bolt  holes  A  (Fig. 
1)  are  not  available  for  supporting  the  device. 

The  special  bench  represented  in  Fig.  3,  while  not  strictly  a 
pulling  device,  is  shown  because  it  is  very  useful  for  holding 
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slides  and  swivels  and  work  of  a  similar  character,  during  the 
operations  of  pnlling  and  scraping.  The  top  halt  of  the 
bench  shown  tilted  is  for  holding  the  swivel  on  an  angle,  the 
ohject  being  to  easily  keep  the  slide  against  the  fitting  angle 
of  the  swivel  while  finding  the  bearing  before  the  packing  Is 
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Fig.  5.    Rack  and  Pinion  for  Pulling  a  Planer  Slide. 


avoid  any  tendency  to  "wind,"  and  the  design   is  adapted  to 
hold  either  right-  or  left-hand  swivels. 

The  machine  illustrated  Is  belt-driven,  although  a  motor 
drive  could  be  easily  substituted.  The  mechanism  for  driving 
the  pinion  .1.  which  meshes  with  the  teeth  of  the  ram,  is 
clearly  shown  in  the  side  view.  Referring  to  the  sectional 
view  of  the  friction  pulley,  the  driving  member  is  the  (lanKf'd 
pulley  casting  B.  having  a  solid  wob.  This  member  is  a  run- 
ning fit  on  the  shaft  C  and  friction  disks  D.  The  friction 
disks  are  the  driven  members,  and  are  keyed  to  the  shaft  C. 
Between  these  disks  and  the  pulley  casting  are  two  leather 
washers  E.  The  amount  of  friction  required  is  adjusted  by 
means  of  the  split  nut  F.  which  moves  the  spring  disk  member 
O  (keyed  to  the  shaft)  and  compresses  the  twelve  springs  II. 
This  regulates  the  pressure  on  the  friction  disks,  leather 
washers,  and  pulley;  the  thrust  is  taken  by  the  nut  F  and 
collar  I  on  the  shaft. 


Marhl'nrrii  V  T* 


Pig.  7.    Winch  Superseded  by  Pulling 
Machines  In  Figs.  6  and  8. 


The  leather  washers  are  prepared  by  being  soaked  in  oil  for 
24  hours.  This  preparation,  together  with  the  action  of  the 
springs,  provides  a  very  uniform  and  positive  slippage  of 
the  driven  members  when  the  load  is  excessive. 

A  motion  in  either  direction  is  imparted  to  the  pinion 
shaft  J  by  the  bevel  gear  K  and  the  double  bevel  pinion  L. 
The  bevel  pinion  is  operated  by  the  yoke  31,  shaft  A'  and  oper- 


Fig.  6.    Machine  for  Inaparting  Motion  to  Boring  MiU  Rams  while  Scraping. 

fitted.  When  the  packing  is  being  fitted,  and  during  the  opera- 
tion of  "straightening  out,"  this  swinging,  top  A  is  kept  level. 
The  magnetic  chuck  B  provides  a  very  convenient  means  for 
holding  the  packing  while  it  is  being  scraped.  A  drawer  C 
is  for  keeping  the  scrapers,  oil  stone,  etc.  The  bench  is  made 
of  wood  and  iron  and  bound  at  the  corners. 

Pig.  4  clearly  indicates  the  method  of  attaching  a  rack  and 
pinion  to  a  lathe  rest  and  shoe.  The  rack  A  is  bolted  to  the 
rest  by  means  of  the  T-slots.  The  pinion  bearing  casting  B 
extends  across  the  top  of  the  shoe  and  is  clamped  by  two 
bolts  in  the  circular  T-slot.  The  rack  is  quickly  made  parallel 
w'ith  the  ways  of  the  rest  by  placing  the  shoe,  with  the  pinion 
clamped  to  it,  in  one  extreme  position  and  clamping  the  ad- 
jacent end  of  the  rack  in  proper  mesh  with  the  pinion;  then 
repeating  the  operation  with  the  shoe  in  the  other  extreme 
position. 

The  method  of  attaching  a  rack  and  pinion  to  a  small  planer 
cross-rail  and  saddle  is  shown  in  Fig.  5;  it  is  practicable  to 
apply  this  method  for  pulling  the  saddles  of  cross-rails  up  to 
sizes  of  48  inches.  Referring  to  the  illustration,  the  rack 
rests  on  the  rough  inside  surface  of  the  cross-rail,  and  is  held 
In  position  by  the  screw,  studs  and  nuts  as  indicated.  The 
adjustment  of  the  pinion  into  proper  mesh  with  the  rack  is 
accomplished  by  making  the  pinion  bearing  A  in  the  form  of 
an  eccentric  bushing  fitting  into  the  hole  in  the  saddle.  The 
eccentric  bushing  is  clamped  by  the  strap  B  and  bolts  C. 

The  principles  embodied  in  the  design  of  the  pulling  machine 
illustrated  in  Fig.  6  are  adaptable  to  the  work  mentioned  in 
class  (6).  This  machine  is  made  for  pulling  boring  mill  rams; 
the  simplicity  of  the  design  is  immediately  apparent  from  a 
study  of  the  three  views  shown  in  the  sketch.  The  top  and 
end  views  show  a  right-hand  ram  and  swivel  in  position  on  the 
table  of  the  machine.   This  table  is  supported  on  three  legs  to 


Mat-hiueru.y.T. 
Fig.  8.    Pulling  Device  for  Cross. rail  Saddles. 

ating  levers  0.  The  detail  sketch  of  the  weight  P  shows  its 
action  on  the  double  rocker  arm  Q.  which  is  pinned  to  the 
lever  shaft  N.  It  is  obvious  that  this  device  keeps  the  double 
bevel  pinion  in  a  central  position  when  the  hand  levers  are 
not  being  operated.  The  hand-wheel  sleeve  i?  is  a  sliding  fit 
on  the  pinion  shaft  and  its 'key. 
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In  oporation.  the  swivel  is  centered  l)y  its  hole  fitting  the 
liub  east  on  the  table,  and  tlainped  by  the  bolts  as  Indicated. 
"When  the  packing  and  gibs  are  being  fitted,  the  hand-wheel 
Is  left  off  the  machine,  and  the  ram  only  moved  back  and 
forth  for  a  short  distance  near  the  center  of  Its  travel.  After 
the  operation  of  "straightening  out"  the  ram  is  completed, 
the  hand-wheel  is  used  to  pull  the  ram  by  hand  (once  or 
twice)  to  make  sure  the  ram  pulls  evenly  from  end  to  end 
of  Its  travel.  The  friction  Is  adjusted  so  It  will  just  pull  tho 
ram  when  the  packing  and  gibs  are  set  to  a  rather  tight  run- 
ning fit.     The  "high  spots"  In  the  ram  are  indicated  by  the 
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Figr.  9.     Indicating  Mechanism  for  PuUing  Device. 

friction  slipping.  The  machine  is  geared  to  move  the  ram 
at  about  the  rate  of  15  feet  per  minute.  A  modification  of 
this  machine  is  adaptable  for  pulling  any  work  of  compara- 
tively short  dimensions,  by  coupling  the  sliding  work  member 
to  a  rack  supported  in  suitable  guides  and  driven  by  a  mech- 
anism similar  to  that  shown  in  Fig.  6. 

The  type  of  pulling  machine  illustrated  in  Fig.  8  is  par- 
ticularly well  adapted  to  the  work  mentioned  in  class  (c). 
The  general  features  of  the  machine  comprise  a  heavy  cast- 
iron  base  carrying  the  motor,  wire  rope  drum  and  driving 
mechanism.  Bolted  to  the  base  are  two  upright  steel  bars  A. 
which  are  made  rigid  by  the  braces  as  indicated.  These  bars 
support  the  wire  rope  idler  sheaves  B  and  C  and  the  electric 
conductor  cord  drum  D.  The  holes  in  the  bars  A  are  for 
carrying  the  yvire  rope  sheaves  at  a  height  to  suit  the  work, 
it  being  desirable  to  have  the  rope  attached  to  the  gage, 
measuring  the  pull,  as  nearly  level  as  possible. 
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Fig.  lO.    Detail  of  Gage  shown  in  Fig.  9. 

It  will  be  seen  that  the  machine  is  self-contained  as  far  as 
the  application  of  power  is  concerned.  The  spur  pinion  on 
the  motor  shaft  meshes  with  the  gear  on  the  worm  shaft. 
Between  the  bearings  for  this  shaft  is  the  worm;  this  worm 
drives  a  worm  gear  on  a  cross-shaft.  On  the  cross-shaft  are 
also  a  sliding  clutch  and  wire  rope  drum.  This  drum  has 
clutch  teeth  cast  on  one  end  and  is  driven  by  the  sliding 
clutch.  The  lever  E  is  for  operating  the  sliding  clutch.  The 
advantage  of  this  clutch  is  to  facilitate  the  setting  of  a 
tension  indicator  and  wire  rope  onto  the  work. 

The  tension  inaieator  illustrated  in  Fig.  9  and  used  in  con- 
nection with  the  pulling  machine  just  described  is  essentially 
a  double  toggle  joint.  A  force  pulling  on  the  wire  rope,  with 
the  indicator  attached  to  the  work,  compresses  the  spring  A 
between  the  two  short  links  B.  The  amount  of  compression  is 
indicated  by  the  index  hand  on  the  dial  of  the  gage  C.  The 
function  of  the  stud  D  is  to  limit  the  outward  travel  of  the 
lever  arms  and  thus  reduce  their  movement  by  keeping  the 
spring  under  a  slight  compression  when  there  is  no  load,  i.  e., 


there  is  no  movement  of  the  lever  arms  until  the  pull  Is 
sufficient  to  move  the  work.  TUIb  avoids  the  tendency  of  the 
gage  to  jump  or  vibrate. 

The  construction  of  the  gage  la  clearly  indicated  In  Fig.  10. 
The  body  of  the  gage  Is  pivoted  to  the  lever  arm  A  by  the 
screw  B.  A  stud  C  screwed  into  the  lever  arm  D  passes 
through  a  slot  in  the  body  of  the  gage.  A  shoulder  on  this 
stud  and  the  sciew  B  keep  the  gage  In  place.  The  link  K 
connects  the  stud  C  with  the  sector  F.  The  teeth  on  this 
sector  mesh  with  the  pinion  on  the  Index  hand  shaft.  There 
is  no  stop  pin  at  0  tor  the  Index  hand,  the  return  to  0  being 
controlled  by  the  stud  D,  Fig.  9. 

Referring  now  to  Fig.  9,  it  is  evident  that  since  the  rela- 
tive movement  of  any  two  levers  of  the  toggle  joint  Is  not  In 
direct  proportion  to  the  amount  of  tension  applied  to  the  de- 
vice, compensation  should  be  made  in  the  dial  graduations. 
This  refinement  Is  not  necessary,  however,  as  the  requirements 
simply  are  that  the  gage  indicate  varialions  in  tension  and 
not  the  amount  of  variation  measured  in  any  definite  quantity. 
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Fig.  11.    Pulling  Machine.  Fig.  8.  and  Tension  Indicator.  Fig  9.  in  Position 
for  Moving  a  Cross-rail  Saddle  along  its  W^ays. 

Fig.  11  show's  the  pulling  machine  and  tension  indicator  in 
position  for  pulling  a  planer  cross-rail  saddle.  The  cross- 
rail  is  shown  lying  face  up  on  suitable  iron  parallels.  This  is 
the  position  for  fitting  the  packings  and  "straightening  out" 
the  angle.  When  the  surface  A  is  being  scraped,  the  cross- 
rail  is  turned  right-side  up.  In  this  case  the  idler  sheave 
shafts  are  moved  up  in  their  supports  so  as  to  keep  the  wire 
ropes  level.  The  pulling  machine  is  not  fastened  to  the  floor; 
its  weight  and  the  braces  keep  it  in  position.  The  same  condi- 
tions exist  in  the  case  of  the  idler  pulley  stand  B. 

The  wire  rope  for  pulling  the  saddle  back  to  the  starting 
point  is  fastened  to  the  eyebolt  shown  in  Fig.  9.  The  swivel 
block  of  the  indicator  is  bolted  to  the  T-slot  in  the  saddle. 
When  the  saddle  is  pulled  backwards  the  packing  is  left  loose. 

The  starting  box  and  reversing  switch  for  the  motor  are 
on  a  board  which  is  fastened  to  the  saddle.  The  weight  and 
cord  attached  to  the  sheave  on  the  drum  shaft.  Fig.  8,  take 
up  the  slack  in  the  electric  cable  as  the  saddle  moves  forward. 
The  rate  of  traverse  is  about  10  feet  per  minute. 
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Fig.  12.    Tension  Indicator  which  proved  a  FaUur©. 

In  operation,  the  saddle  is  moved  for  a  short  distance  near 
the  center  of  the  cress-rail  to  fit  the  packings.  During  the 
operation  of  "straightening  out"  the  cross-rail,  the  saddle  is 
brought  to  the  position  shown  in  the  sketch,  the  packing  is 
adjusted  and  the  operator  starts  the  motor.  By  watching 
the  gage,  the  operator  marks  on  the  cross-rail  with  a  piece 
of  chalk  the  tight  places.  W'hen  the  surfaces  being  tested 
are  parallel  with  those  that  have  previously  been  surfaced 
with  a  straight-edge,  the  index  hand  on  the  gage  will  remain 
fixed  from  end  to  end  of  the  cross-rail.  The  packings  are,  of 
course,  tightened  one  at  a  time. 
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It  will  1)0  observed  that  the  gage  shown  in  detail  in  Fig.  10 
consists  of  parts  from  a  standard  pressure  gage.  The  reason 
for  using  this  was  a  special  t;iu>  in  this  case. 

When  the  pulling  machine  shown  in  Fig.  7  was  designed 
by  the  writer  a  hydraulic  tension  indicator,  illustrated  in 
Fig.  12.  was  made.  The  general  principles  of  this  indicator 
are  immediately  apparent  from  a  study  of  the  line  engraving. 

Although  the  piston  was  grooved,  and  the  cylinder  and 
piston  ground  to  insure  their  being  a  good  fit,  trouble  was 
experienced  from  the  oil  leaking  past  the  piston.  Provision 
was  made  for  returning  the  oil  to  the  front  of  the  piston  by 
opening  the  valve  .1  and  pushing  the  piston-rod  back.  The 
principal  cause  of  its  failure,  however,  was  tlie  fad  that  the 
gage  was  too  sluggish  in  its  action.  The  sliding  members  to 
which  the  indicator  was  attached,  had  to  travel  quite  some 
distance  before  the  gage  indicated  the  actual  tension. 

The  indicator  above  referred  to  was  then  designed  by  the 
writer,  using  parts  from  the  pressure  gage.  This  type  proved 
to  be  very  simple  and  efficient. 

The  engraving.  Fig.  7,  represents  a  power-driven  winch 
that  was  superseded  by  the  pulling  machine  described  in  this 
article.  The  advantages  possessed  by  the  latter  type  are  at 
once  apparent;  they  are  time  and  labor  savers.  The  prin- 
cipal point  to  be  gained  by  their  employment,  however,  is  the 
fact  that  far  more  accurate  results  are  obtained. 


BROACHING  AUTOMOBILE  PARTS. 

ETHAN  VIALL.* 

There  is  a  decided  prejudice  In  some  shops  against  the 
broaching  of  keyways,  but  where  the  broaches  are  properly 
made,  the  quickness,  ease,  and  accuracy  with  which  keyways 
may  be  cut  in  almost  any  metal,  is  astonishing  to  those 
accustomed  only  to  the  work  of  the  ordinary  keyseating  ma- 
chine. The  principal  difficulties  encountered  by  those  who 
have  only  experimented  a  little  with  broaches,  have  arisen 
from  the  fact  that,  as  a  rule,  too  few  teeth  have  been  cut 
in  them,  thus  compelling  six  or  seven  teeth  to  do  the  worl< 
at  one  pass,  that  would  require  twenty-five  or.  thirty  strokes 
of  the  cutter  on  the  keyseating  machine.  Where  too  few 
cutting  teeth  are  used  there  is  not  only  the  strain  of  the 
heavy  bite,  but  the  cut  metal  fills  up  between  the  teeth  and 
either  scores  the  slot  or  breaks  the  broach.  In  addition  to 
an  ample  number  of  well-spaced  cutting  teeth,  a  number 
of  full-siztd  teeth  should  be  left  on  the  broach  to  insure  accu- 
racy, and  long  life  to  the  tool,  for  where  only  one  or  two 
sizing  teeth  are  used,  they  soon  wear  away  under  the  exces- 
sive task  and  the  resulting  keyway  is  undersize  and  causes 
trouble.  Not  only  must  good  judgment  be  used  in  the  malt- 
ing of  keyway  broaches,  but  in  all  of  the  other  forms  as 
well.  Of  course  there  are  some  classes  of  broaching" work 
where  it  is  only  possible  to  use  a  few  teeth  in  the  broach, 
but  as  a  general  rule  plenty  of  cutting  and  sizing  teeth,  as 
well  as  ample  chip  space,  should  be  put  In  if  the  nature 
of  the  work  and  the  stroke  of  the  machine  will  permit. 

The  hardening  of  the  broaches  also  calls  for  the  exercise 
of  a  great  deal  of  judgment  and  "horse  sense."  for  with 
these  as  with  other  cutting  tools,  a  careless  or  ignorant  hard- 
ener can  spoil  the  work  of  the  most  competent  designer  or 
painstaking  toolmaker. 

In  many  cases  the  character  of  the  work  necessitates  the 
broach  being  pushed  through  the  metal,  but  for  regular  key- 
ways,  and  wherever  possible  on  other  work,  the  broaching 
should  be  done  with  a  drawing  cut,  the  broach  being  sup- 
ported by  a  guide  or  bushing.  Draw-cut  broaches  that  are 
used  to  cut  double  keyways,  should  have  a  guiding  rib  extend- 
ing their  entire  length,  which  accurately  fits  the  slot  in  the 
guide  bushing.  This  form  of  flat  broach,  stiffened  and 
guided  by  a  rib  and  running  through  a  slotted  bushing,  is 
preferable  in  many  ways  to  the  round-bodied  self-supporting 
form,  where  close  accurate  work  is  desired. 

In  the  construction  of  automobiles,  where  the  Woodruff 
system  of  keying  is  almost  universal,  the  broaching  process 
is  particularly  adapted  to  the  work,  and  at  the  factory  of 
the   E.   R.   Thomas   Motor   Co.,   Buffalo,   N.    Y.,   not   only   are 
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all  keyways  broached  that  are  usually  cut  on  the  keyseater, 
hut  this  method  is  used  for  a  number  of  other  classes  of 
work  that  are  generally  done  in  a  more  round-about  way. 
Much  of  the  broaching  work  is  in  direct  charge  of  C.  B. 
Buxton,  the  assistant  superintendent,  and  his  practical  expe- 
rience and  ideas,  together  with  those  of  the  tool-designer, 
Lucien  Haas,  have  done  much  to  simplify  the  difficulties 
encountered  from  time  to  time,  thus  placing  their  broaching 
practice  ahead  of  a  majority  of  the  other  shops  in  this 
respect. 

A  good  idea  of  the  class  and  variety  of  the  broaching  work 
done  at  the  Tliomas  plant  may  be  obtained  from  Fig.  1,  while 
a  few  of  the  broaches  are  shown  in  Fig.  2.  The  broaches 
.1  and  D  are  for  cutting  double  keyways,  and  the  guiding 
rib  is  very  plainly  shown;  C  is  a  broach  for  cutting  a  single 
keyway,  and  works  in  a  slotted  bushing;  B  is  a  self-guiding 
broach  for  cutting  the  spring  notches  in  the  segments  of 
what  is  known  as  the  Westinghouse  piston  ring.  All  of  the 
larger  broaches  are  of  the  draw-cut  type,  while  the  small 
ones  are  pushed  through  the  metal.  It  will  be  noted  by 
carefully  examining  the  broaches  shown,  that  the  notches 
between  the  teeth  are  not  sharp  at  the  bottom,  thus  lessen- 
ing the  tendency  to  crack  at  these  places. 

The  draw-cut  work  is  done  on  the  type  of  machine  shown 
in  the  illustration.  Fig.  3,  where  the  method  of  holding  the 
work  is  well  illustrated.  The  piece  being  broached  has  a 
taper  hole,  and  it  is  set  in  the  jig  at  an  angle  in  order  to 
make  the  keyway  parallel  with  the  side  of  the  hole.  As  the 
small  end  of  a  draw-cut  broach  must  be  thrust  through  the 
hole  in  the  work  and  then  fastened  to  the  draw-head  of  the 
machine,  some  quick  method  of  locking  the  broach  to  the 
draw-head  must  be  used.  For  the  broach  shown  at  B.  Fig. 
2,  a  socket  and  pin  are  used  on  the  draw-head,  but  for  the 
broaches  shown  at  A,  G  and  D,  a  lock  shown  at  E.  Fig.  4, 
is  used.  This  lock  consists  of  two  parts  as  shown,  which  are 
placed  together  with  the  broach  and  the  grooved  end  of  the 
draw-head  between  them.  The  collar  F,  which  hangs  loosely 
on  the  spindle,  is  then  slipped  over  the  parts  E,  thus  locking 
them  securely  in  place,  yet  allowing  a  certain  amount  of  float- 
ing action.  At  Q  is  shown  another  style  of  draw-head  lock. 
The  broach  end  is  round  and  notched  on  each  side,  while  the 
shape  of  the  slot  in  the  lock-slide  is  seen  at  a  glance.  The 
slide  is  lowered  until  the  end  of  the  broach  can  be  slipped 
through  the  round  hole  J  at  the  bottom  of  the  slot,  and  the 
broach  is  then  pushed  in  until  the  slide  drops  down  into  the 
notches  locking  the  broach  to  the  draw-head.  At  H  is  shown 
a  guide-bushing  for  a  double  keyway  broach,  while  at  /  is  a 
jig  for  holding  small  cams  while  broaching  out  the  keyway, 
the  end  of  the  guide-bushing  being  shown  in  the  hole. 

A  turret  arrangement  for  use  in  broaching  to  a  shoulder 
is  shown  in  *Fig.  5.  This  device  is  extremely  useful  and 
efficient  for  doing  this  class  of  work.  The  broaching  tools  in 
the  turret  are  not  indexed  in  any  way,  but  are  swung  around 
by  hand  and  the  pilot  inserted  in  the  hole  in  the  fitting  which 
is  firmly  held  in  a  jig  as  shown. 

*     *     * 

HINT  FOR  LEARNERS  OF  LETTERING. 
An  approved  method  of  learning  to  letter  drawings  neatly 
is  somewhat  like  that  of  learning  to  walk — a  child  creeps  be- 
fore it  stands,  and  the  learner  of  lettering  soon  finds  out  that 
he  can  imitate  the  approved  free-hand  style  commonly  used 
for  legends  on  drawings  much  easier  if  he  makes  a  broad  flat 
letter  in  the  beginning,  thus: 

When   learning  fo  leHer  make   the  leffers 
broad  and  flat,    thus: 

This  style  of  lettering  represents  the  creeping  period,  but 
after  much  practice  the  learner  is  able  to  give  his  letters  more 
height  and  less  base  until  finally  his  lettering  looks  something 
liks  this: 

/is  proficiency  is  acquired  make  the  leffers  narroiver,  space 
closer  and  give  more  heigfyf. 

Young  draftsmen  who  are  troubled  by  inability  to  letter 
neatly  and  rapidly  may  find  a  valuable  hint  in  the  above. 
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Fig,  1.     Examples  of  Broaching:  Work  done  at  the  Factory  of  the  E.  R.  Thomas  Motor  Co. 


Pigr.  4.     Draw-head  Locks,  Guide-bushing's  and  Cam  Jig  used  on  the 
La  Pointe  Broaching  Machine,  Fig.  3. 


Pig.  5.    Revolving  Broach  used  In  an  Arbor  Press  for  Broaching 
to  a  Shoulder. 
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JIGS  AND  FIXTURES— 13. 


PLANING  AND  MILLING  FIXTURES. 

EINAR  MORIN.» 

Fixtures  for  pinning  and  milling  are  as  essential  for  inter- 
changeable manufacturing  as  are  drilling  and  boring  jigs. 
Fixtures  of  this  kind  serve  primarily  the  purpose  of  locating 
and  holding  the  work,  but  they  are  often  provided  with  set- 
ting pieces  or  templets  which  are  made  either  in  one  part 
with    the   fl.xture   or   separate;    the   cutting   tools   are   set   to 
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Fig.  167.  Principles  of  Fixtures  esllibited  by  Common  Method  of  Clamping 
Work  on  the  Planer.  Fig.  168.  The  Common  Milling  Machine  Vise,  an  Ex- 
ample of  Adjustable  Fixture  of  Wide  Range.  Fig.  169.  Vise  with  False 
Jaws  shaped  to  the  Form  of  the  Work  by  the  Cutting  Tools  Themselves. 

these  setting  pieces  so  that  the  work  is  always  machined 
in  a  cerain  relation  to  the  locating  means  on  the  fixture  itself. 
When  more  than  one  milling  operation  is  to  be  performed 
on  the  same  piece,  it  is  often  possible  to  use  the  same  fixture 
for  the  various  operations,  but  it  may  be,  in  some  cases,  of 
advantage  to  make  up  a  fixture  for  each  different  operation. 
The  designer  must  in  this  case  be  guided  by  the  number  of 
pieces  that  are  to  be  machined,  and  the  advantages  as  regards 
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The  principles  which  have  been  previously  explained  ire 
this  series  for  drill  jigs  govern  the  locating  means  of  milling, 
fixtures,  and  the  clamping  devices  of  the  same  general  type  as- 
described  and  illustrated  in  the  July  and  August.  1908.  issues  of 
IIachinkhv,  are  used,  except  that  they  are  usually  made 
heavier  than  when  used  for  drill  jigs  and  planing  fixtures. 
On  account  of  the  irregular  form  of  the  work  and  the  necessity 
for  clearing  the  cutting  tools,  the  clamps  of  milling  and  plan- 
ing fixtures  must  often  have  irregular  shapes. 

An  important  factor,  on  which  too  much  stress  cannot  be- 
placed,  is  the  necessity  of  having  sufficient  clearance  for  the 
cutting  tools  so  that  they  do  not  interfere  with  some  part 
of  the  fixture  and  clamping  devices,  and  also  that  the  fixtures, 
when  located  on  the  platen  or  machine  table  do  not  interfere 
with  any  part  of  the  machine,  when  the  table  is  fed  one- 
way or  another.  As  a  rule,  milling  and  planing  fixtures  are 
provided  with  a  tongue  or  key  in  the  base,  for  locating  them- 
on  the  machine  table.  Suitable  lugs  should  also  be  provided 
for  clamping  the  fixture  to  the  platen. 

One  of  the  very  simplest  types  of  fixture  is  illustrated  ia 
Fig.  167;  -work  being  planed  is  very  commonly  located  and 
held  by  the  means  indicated,  and  for  taking  light  cuts  in  the 
milling  machine  such  an  appliance  may  also  be  used.  In 
this  case,  the  planer  platen  A  forms  part  of  the  fixture,  and 
the  work  B,  located  on  the  platen,  is  held  up  against  the  bar 
C,  which  is  held  down  by  bolts,  and  located  by  a  tongue  as 
shown.  The  lugs  and  lug-screws  shown  with  the  spurs  D  hold 
the  work  up  against  the  bar,  and  press  it  flat  against  the 
table.  Instead  of  using  the  loose  spurs  D  between  the  screws 
and  the  work,  it  is  sometimes  possible  to  let  the  screws  bear 
directly  on  the  work,  in  which  case  the  screws  should  pass 
through  the  lugs  at  an  angle  with  the  top  of  the  table,  as 
shown  in  Fig.  175.  The  arrangement  in  Fig.  167  may  or  may 
not  properly  be  considered  a  fixture,  but  it  illustrates  the 
principles  of  a  fixture,  as  it  locates  and  clamps  the  work  ia 
the  simplest  manner. 

The  most  commonly  used  fixture  for  planing,  shaping  and 
milling  is  the  vise.  Standard  vises  are  indispensable  in- 
planer  or  milling  machine  work,  and  by  slight  changes  they  caa 
be  used  for  a  large  variety  of  smaller  pieces.  In  Fig.  168  are 
shown  the  regular  vise  jaws  A  of  a  standard  vise.  These 
jaws  are  often  replaced  by  false  jaws,  which  may  be  fitted 
with  locating  pins  and  seats,  and  held  to  the  vise  the  same 
as  the  regular  jaws.    They  are  usually  left  soft,  and  often  the 


Figs.  170  and  171.    Lathe  Carriage 

rapidity  of  handling  and  operation  that  may  be  gained  by 
having  special  fixtures  for  every  operation,  even  though  the 
operations  may  be  such  as  to  permit  the  same  fixture  to  be 
used,  with   or  without  slight  changes. 

The  strength  of  fixtures  should  be  governed  by  the  kind 
of  operation  to  be  carried  out  on  the  work  while  in  the  fix- 
ture, whether  planing,  milling,  slotting,  etc.,  and  how  much 
stock  is  to  be  removed.  A  milling  fixture,  as  a  rule,  must 
be  made  stronger  than  a  planing  fixture,  because  a  milling 
cutter,  as  a  rule,  takes  a  heavier  cut  than  a  planing  tool. 

•  Address :    Borl.inge,  Sweden. 
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and  Fixture  for  Rough  Planing  "Ways. 

milling  cutter  is  permitted  to  cut  out  the  jaw  to  the  same 
shape  as  required  for  the  work,  as  shown  in  Fig.  169.  Vises 
with  false  vise  jaws  are  especially  adapted  for  milling  opera- 
tions, but  vises  are  not  usually  employed  for  long  work, 
special  fixtures  then  being  commonly  made.  While  it  is  diffi- 
cult to  lay  down  any  specific  principles  for  the  designing  of 
milling  and  planing  fixtures,  it  may  be  said  that  for  most 
kinds  of  plain  work,  finished  in  the  planer,  the  fixture  shown 
in  Fig.  167  is  quite  satisfactory.  When  pieces  of  a  more  com- 
plicated nature  are  to  be  machined,  particularly  in  the  milling 
machine,  more  complicated  fixtures  will  be  required. 
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Assume  that  a  set  of  planing  fixtures  for  the  piece  shown 
in  Fig.  170  is  required.  The  worii  is  a  slide  or  carriage  for 
a  lathe.  The  finishing  marlvs  given  on  a  number  of  the  sur- 
faces indicate  where  the  work  is  to  be  finished.  The  piece 
comes  rough  from  the  foundry.  In  the  first  place,  It  must 
be  considered  which  sides  to  locate  from,  and  how  to  locate 
and  hold  the  work  without  springing  it,  and   in   what  order 
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Flgs.  172  and  173. 
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Fixtures  for  Planing  the  Dove-tail  Slide  and  for  Finish  Planingr  the 
Ways  of  Carriage  in  Fig.  170. 
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Bide  E  be  made  perfectly  square  with  the  locating  poinls,  bo 
that  when  it  is  brought  up  against  a  parallel  on  the  machine 
table,  the  ways  of  the  niarhjned  piece  will  be  square  with  the 
ends.  The  side  /•'  may  be  finished  on  the  same  taper  aa  re- 
quired In  one  way  of  the  work  for  a  taper  gib. 

The  fixture  for  the  next  operation  is  shown  In  Fig.  172. 
This  fixture  Is  made  to  receive  the  carriage  and  locates  It  by 
the  now  rough-finished  ways;  In  this 
fixture  the  cross-slide  dove-laii  in  the 
work  is  planed.  The  slide  rests  on 
four  finished  pads  A.  and  the  straiglil 
side  B  of  the  ways  In  the  slide  Is 
brought  up  against  the  finished  sur- 
faces C.  If  no  other  part  is  available 
for  clamping  the  fixture  on  the  ma- 
chine table,  lugs  E  are  added.  If 
there  are  no  tapering  surfaces,  the 
fixture  can  be  located  on  the  machine 
table  by  a  tongue,  as  already  men- 
tioned, or  by  placing  a  finished  Bide 
against  a  parallel.  The  slide  or  dove- 
tail is  now  roughed  out  and  It  is 
usually  sufficiently  accurate  practice 
to  finish  it  in  the  same  setting,  espe- 
cially as  slides  must  anyway  be 
scraped  and  fitted  to  suit  the  machine 
on  which  they  are  to  be  used. 

The  next  operation  would  be  per- 
formed in  the  fixture  illustrated  in 
Fig.  173.  The  carriage  is  here  located 
by  the  dove-tail  and  by  the  pin  B, 
and  held  by  a  gib  C,  or  by  straps  and 
screws,  as  shown.  It  will  be  noticed 
that  with  the  given  design,  the  straps 
and   screws   must   be   removed   each 
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Fig.  174.    "String"  of  Fixtures  on  the  Platen  of  a  Planer. 
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Fig.  175.    Clamping  Work  by  Means 
of  Pointed  Screw. 


the  operations  should  be  performed  to  best  advantage.  Fig. 
171  shows  a  fixture  for  roughing  out  the  ways  on  the  bottom. 
The  slide  is  located  on  three  fixed  locating  points  A  and  the 
sliding  point  B.  This  latter  is  adjustable  in  order  to  enable 
cutting  the  metal  in  the  slide  as  nearly  as  possible  to  uniform 
thickness.  Sometimes,  if  the  parts  A.  Fig.  170,  bevel  towards 
the  ends,  lugs  B  may  be  added;  these  can  then  be  finished  and 
used  for  locating  purposes.  The  carriage,  as  shown  in  Fig. 
171,  is  further  located  against  the  pins  C  in  order  to  insure 
that  the  cross  slide  of  the  carriage  will  be  square  with  the 
bottom  ways.  The  slide  is  brought  up  sidewise  against  the 
pin   D,    and    then    clamped    down    in    convenient    places,    the 


time  a  new  piece  is  inserted,  whicli  is  an  undesirable  feature  of 
the  fixture.  If  parts  A  in  Fig.  170  project  out  too  far,  so  that  a 
light  finishing  cut  would  cause  springing,  they  are  supported 
by  sliding  points  or  other  adjustable  locating  means. 

If  the  dove-tail  in  the  slide  had  simply  been  rough-finished 
in  the  fixture.  Fig.  172,  the  finishing  operation  of  the  bottom 
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Figs.  176  to  178.     Gages  for  Setting  Tools  and  Testing  Work. 

clamps  being  placed  as  near  the  bearing  points  as  possible 
to  avoid  springing.  The  reason  for  not  having  the  locating 
point  D  on  the  opposite  side.  Is  that  this  side  must  be  finished 
at  the  same  setting;  this  side,  being  the  front  side  of  the 
carriage,  is  finished  for  receiving  an  apron. 

The  sides  E  and  F  of  the  fixture  may  be  finished  in  a  cer- 
tain relation  to  the  locating  points  and  each  other,   and  the 
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Fig.  179.    A  Typical  Milling  Fixture. 


ways  could  have  been  done  as  just  described  in  the  fixture 
in  Pig.  173,  and  then,  after  having  finished  the  bottom  ways 
in  this  fixture,  the  work  could  again  have  been  located  in  the 
fixture,  Fig.  172,  and  the  dove-tail  finished;  this  procedure 
may  insure  more  accurate  work  in  some  cases. 

In  the  case  just  described,  the  work  requires  three  different 
fixtures,  to  be  completed.     How  many  fixtures  to  use  in  each 
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case  is  entirely  dependent  upon  the  nature  of  the  work.  When 
there  is  a  large  amount  of  work  of  the  same  kind  to  be  done, 
several  fixtures  of  the  same  type  are  made  up  for  the  same 
piece,  and  when  in  use  these  fixtures  are  placed  in  a  "string" 
on  the  fable  of  the  machine,  as  shown  in  Fig.  174.  Each  strap 
holds   down   two   of   the  jigs,   one  on   each   side  of   the    bolt 


tendency  to  hold  the  work  down  well.  Both  the  clamp  and 
the  corresponding  piece  G  are  thinner  than  the  work,  so  as 
to  allow  the  straddle  milling  cutters  to  pass  over  the  fixture 
without  interference. 

In  Fig.  180  is  illustrated  a  simple  fixture  which  may  be  used 
for  both  milling  and  planing.  Two  pieces  are  machined  at 
the  same  setting  in  this  fixture,  and  are  located  against  the 
finished  seats  A  and  B.  which  latter  acts  both  as  a  seat  and 
;is  a  stop.  Another  seat  like  B  on  the  opposite  side  is  not 
visible  in  the  illustration.  As  the  work  to  be  done  is  of  a 
rough  character,  sliding  points  provided  at  C  give  an  adjust- 
able support.  Tlie  work  is  clamped  by  the  pointed  screws  D. 
The  tool  is  set  by  the  lug  E,  which  is  cast  solid  with  the 
fixture  and  which  has  a  top  finished  to  the  required  height. 


Pig.  180.    simple  Type  of  MllUng  Fixture. 

through  the  strap.  The  first  one  of  the  fixtures.  A,  is  pro- 
vided with  a  templet  B,  to  which  the  tool  may  be  set.  The 
fixtures  are  located  against  the  bars  C  and  i),  alternatingly, 
depending  upon  whether  the  straight  or  tapered  side  of  the 
slide  planed  in  these  fixtures  is  being  finished. 

Templets  are  often  made  up  separately  and  are  used  to 
determine  the  machining  of  both  larger  and  smaller  work. 
A  templet  may  even  be  made  adjustable,  as  shown  in  Fig.  176. 
This  templet  may  be  fastened  to  the  machine  table  either  in 
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Pig.  181.    Milling  Fixture  in  which  Work  la  Located  from  a 
Previously  Bored  Hole. 

front  or  behind  the  work  and  the  tool  set  to  it,  and  is  used 
when  planing  machine  beds.  Other  templets  or  gages  are 
made  for  testing  the  planing.  They  may  not  properly  be  con- 
sidered as  parts  of  the  fixtures,  but  are  usually  designed  and 
made  at  the  same  time  as  the  fixtures  are  completed.  These 
gages  are  made  from  sheet  iron,  and  the  profile  or  cross-sec- 
tion of  the  work  to  be  planed  or  milled  is  cut  into  the  templet, 
as  shown  in  Fig.  177.  Other  testing  pieces  may  be  made  up 
more  elaborately,  as  shown  in  Fig.  178.     These  latter  are  also 


Fig.  185.    Fixture  for  Recessing  Work  shown  in  Fig.  182. 

It  is  often  advantageous  to  perform  milling  operations  after 
the  boring  and  drilling  has  been  done  on  the  work,  and  then 
some  finished  hole  may  be  used  for  locating  the  work.  An 
example  of  this  is  shown  in  Fig.  181  where  the  work  A  is 
located  by  an  arbor  B  passing  through  the  finish-bored  hole 
in  the  work,  and  resting  on  two  V-blocks  planed  out  in  the  fix- 
ture as  shown.  Two  straps  C  hold  the  arbor  down  in  the  V- 
blocks.  The  work  is  further  located  against  the  screws  D, 
which  are  adjustable  so  that  the  work  may  be  held  level. 
The  clamping  screw  E  holds  the  work  against  the  screws  D. 

It  is  sometimes  advantageous  to  make  fixtures  for  holding 
work  in  the  lathe.     Suppose  that  a  piece  to  be  finished  has 
the  appearance  shown  in  Fig.  182.     The  dove-tail  A  is  finished, 
and  the  circular  seat  B  is  to   be  turned  afterwards  so  that 
the  center  of  the  seat  will  come  in  a  certain 
relation  to  the  dove-tail  and  a  certain  dis- 
tance from  the  end.    This  operation  can  be 
carried  out  as  shown  in  Fig.    1S3.  by  placing 
parallels  A  on  the  face-plate  B  of  the  lathe. 


Figs.  182  and  183.    Work  to  be  Recessed  and  Faced  and  Method  of  Doing 

used  for  testing  when  scraping  and  fitting  the  work.  One 
templet  may  be  made  for  rough  planing  or  milling  and  one 
for  the  finishing  cut. 

A  milling  fixture  of  a  type  commonly  used  is  illustrated  in 
Fig.  179.  The  work  A  is  supposed  to  be  milled  on  both  sides 
simultaneously.  It  is  located  on  the  fixture  base  B,  and  is 
held  up  against  the  half  V-shaped  piece  C,  which  is  stationary 
and  held  to  the  base  by  screws;  the  clamping  is  done  by  a 
clamp  D.  which  is  guided  at  F  as  indicated,  so  that  it  has  a 


it  in  a  Lathe. 
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Simple  Type  of  Indexing  Fixture. 


Pig.  184. 

These  parallels  will  serve  as  locating  means,  and  straps  C  hold 
down  the  work.  It  it  is  required  that  the  seat  be  in  exact  rela- 
tion to  the  dove-tail,  two  rollers  D  may  be  used  onto  which  the 
slide  is  hooked;  the  angle  of  the  dove-tail  and  the  diameter  of 
the  rollers  are  calculated  so  that  the  work  can  be  very  carefully 
located. 

The  work  may  be  turned  out  properly  by  this  means  by  a 
careful  man,  but  there  are  always  chances  of  moving  the 
parallels  and  it  is  a  slow  operation.     If  a  simple  fixture  like 
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the  one  Illustrated  in  Fig.  185  is  used,  an  apprentice  can  do 
the  work  correctly,  provided  he  knows  how  to  run  a  lathe. 
The  work  A  is  located  by  a  dove-tail  in  a  similar  manner  as 
it  later  on  will  be  loiated  on  the  machine  on  which  it  ip  to 
be  used.  It  is  held  against  the  dove-tail  in  the  fixture  by 
screws  B  and  clamped  down  on  Its  seat  by  straps  C.  The 
pin  D  locates  the  work  in  the  other  direction,  and  the  fixture 
Itself  is  located  on  the  face-plate  by  the  boss  E;  as  this  boss 
has  a  perfect  fit  in  a  recess  turned  out  in  the  face-plate,  it 
must,  by  necessity,  run  true.  Slots  may  be  provided  for  lo- 
cating the  fixture  on  the  face-plate  and  driving  keys  inserted. 
A  sufficiently  large  lug  G  may  be  provided  for  counter-balanc- 
ing. 


sometimes  the  practice  to  put  lining  bushings  of  tool  steel  la 
the  indexing  holes  to  prevent  thtm  from  being  worn  out  too 
rapidly  by  the  continuous  removal  and  insertion  of  plug  D. 
This  is  a  very  simple  Indexing  fixture,  but  a  great  deal  of 
work  can  be  finished  with  no  more  elaborate  arrangements. 
By  adding  a  plate  F,  screwed  to  the  top  of  the  knee,  and  fitted 
with  a  drill  bushing  as  indicated,  drilling  operations  may  be 
performed  in  the  same  device. 
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Pig.  186.    Another  Type  of  Indexing  Fixture. 

It  Is  always  of  advantage  to  try  to  locate  work  in  fixtures 
in  the  same  manner  as  it  is  located  on  the  machine  where  it 
is  to  be  used. 

Indexing  Fixtures. 

A  number  of  fixtures  for  performing  various  operations  are 
fitted  with  indexing  devices,  so  that  accurate  machining  at 
predetermined  places  in  the  work  may  be  carried  out  in  the 
shortest  possible  time.     A  simple  indexing   fixture   is  shown 


E1g-  187.     A  Combination  Boring.  Planing  and. Milling  Fixture. 

In  Fig.  1S6  is  shown  a  similar  indexing  fixture  somewhat 
modified.  The  work  is  located  and  held  on  the  rotating  disk 
A,  which  is  fitted  in  place  in  the  bracket  or  body  C,  so  as  to 
have  no  play.  The  round  plunger  B  is  beveled  on  the  end, 
and  fits  the  slots  in  the  circumference  of  the  disk.  A  spiral 
spring  pushes  the  plunger  into  place.  The  plunger  is  guided 
by  a  pin  in  an  oblong  slot,  so  as  not  to  turn  around.  Some- 
times the  plunger  may  be  made  square  or  with  a  rectangular 
section,  and  fit  a  slot  which  may  be  shaped  to  this  form. 
This  latter  method  is  more  expensive  and  does  not  give  bet- 
ter satisfaction  than  the  plunger  with  the  round  body. 


Fig.  188.     An  Example  of  Neatly  and 

in  Fig.  184.  The  work  is  mounted  on  a  disk  A,  which  turns 
in  the  bearing  hole  B  bored  out  in  the  knee  or  angle  iron  C, 
which  is  located  and  fastened  on  the  machine  table.  The 
disk  A  is  indexed,  .and  held  in  the  right  position  by  a  pin  D, 
which  fits  into  a  finished  hole  in  the  angle  iron  and  also  into 
one  of  the  holes  in  the  disk.  The  disk  A  is  clamped  against 
the  knee  C  by  a  screw  and  washer  E  while  taking  the  cut. 
When  the  main  parts  of  this  fixture  are  made  of  cast  iron  it  is 


Conveniently  Stored  Jigs  and  Fixl.;r.r^ 

A  large  variation  of  methods  for  indexing  are  in  use,  em- 
ploying pawls,  levers,  springs  and  safety  locking  devices, 
which  sometimes  may  be  necessary.  Indexing  fixtures,  how- 
ever, designed  according  to  the  simple  principles  laid  down 
above,  will  give  as  good  service  as  many  complicated  arrange- 
ments. These  indexing  devices  are  used  in  cases  where  the 
standard  indexing  heads  would  not  be  suitable,  and  for  many 
classes  of  work  are  equally  eflScient. 
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In  Fig.  IS"  is  shown  a  fixture  which  serves  several  pur- 
poses. The  worl;,  a  turret  A,  has  holes  B  bored  out,  the 
sidis  planed  and  the  Tslots  milled  on  the  sides,  all  opera- 
tions being  performed  by  using  the  same  fixture.  When  bor- 
ing out  the  holes,  the  turret  is  mounted  on  the  circular  way 
of  the  revolving  part  C  of  the  fixture.  The  work  is  located 
in  right  relation  to  the  indexing  notches  D  by  a  taper  gib 
placed  in  the  cut-out  portion  of  the  upper  part  of  lug  F;  this 
gib  locates  the  side  cf  the  turret  square  to  the  bushing  hole 
passing  through  the  lug.  This  taper  gib  is  removed  after 
the  turret  is  clamped  down  securely  V>y  the  strap  O  on  the 
top  of  it,  to  allow  indexing  by  the  pawl  //  which  fits  into 
the  notches  D.  As  will  be  seen  in  the  illustration,  straps  J 
hold  the  rotating  part  C  securely  to  the  faceplate  K  to  pre- 
vent vibration  during  the  boring  operation.  The  lug  F 
which  holds  the  guiding  bushings  for  the  boring  bars  and 
also  the  indexing  pawl,  is  cast  in  one  piece  with  the  face- 
plate. The  casting  is  cored  out  at  L  for  the  purpose  of  re- 
moving the  chips  as  well  as  making  the  indexing  plate  lighter 
without  weakening  it  too  much.  When  the  fixture  is  used 
for  planing  or  milling  the  turret,  a  special  plug  M  is  used, 
which  fits  the  guiding  bushings  and  the  finished  holes  in 
the  turret  to  insure  perfect  alignment. 

Conclusion. 

In  a  large  shop  with  a  great  number  of  jigs  and  fixtures. 
It  is  quite  difficult  to  keep  them  in  proper  order,  and  to  have 
them  so  indexed  and  classified  as  to  be  able  to  find  the  re- 
quired fixture  at  a  moment's  notice.  It  is  unquestionably 
the  best  way  to  permit  each  department  to  have  a  storing 
place  for  all  its  own  jigs  and  fixtures,  more  especially  so  it 
there  Is  a  store-room  for  other  tools  in  each  department.  The 
jigs  or  fixtures  are  given  out  to  the  operators  in  exchange 
for  checks,  and  before'  they  are  returned  they  should  be  care- 
fully cleaned  and  the  finished  surfaces  greased  to  prevent 
rusting.  Before  returning  the  check  to  the  workman,  the 
tool-room  clerk  should  look  over  the  fixture  to  see  that  no 
loose  parts  are  missing,  and  no  parts  broken,  and  also  that 
all  loose  pieces  are  tied  together  and  attached  to  the  jig  body. 
An  excellent  method  for  storing  jigs  and  fixtures  is  shown 
in  Fig.  188.  The  tools  are  placed  on  shelves  partitioned  off 
and  numbered  and  an  index  is  kept  showing  at  a  glance  the 
location  ct  the  tools  for  different  operations.  A  copy  of  the 
index  should  be  in  the  possession  of  the  foreman,  and  also 
of  the  tool-room  clerk,  and  should  give  the  piece  number  of 
the  work  to  be  done  in  the  jig,  the  number  of  the  jig  itself, 
and  its  place  in  the  racks. 

It  will  be  seen  from  the  half-tone  that  the  lighter  jigs  are 
placed  on  the  top  shelves  and  the  heavier  further  down. 
This  not  only  permits  a  lighter  construction  of  the  storing 
shelves,  but  also  makes  it  more  convenient  for  the  attend- 
ant to  put  the  jigs  and  fixtures  in  place.  If  possible,  jigs 
used  for  the  same  machine,  or  the  same  type  of  machines, 
should  be  in  the  same  section  of  the  rack,  as  this,  to  a  cer- 
tain extent,  facilitates  the  getting  out  of  jigs  for  the  same 
work.  When  a  jig  or  fixture  needs  repairing,  it  should  be 
sent  at  once  to  the  tool-making  department,  even  if  it  is 
not  to  be  used  immediately. 

In  some  trade  journals  there  has  been  a  great  deal  of 
paper  wasted  discussing  what  position  a  tool  and  jig  designer 
really  occupies;  whether  he  should  be  considered  a  designer 
with  a  designer's  salary,  or  simply  a  draftsman;  and  of  other 
topics  of  similar  nature.  The  fact  remains,  how^ever,  that  a 
progressive  manufacturing  plant,  in  order  to  have  suitable 
and  efficient  tools  devised,  requires  a  man  who  possesses  in 
the  first  place  good  shop  experience,  in  the  second  place  sound 
practical  judgment,  and  in  the  third  place,  a  fundamental 
knowledge  of  theoretical  mechanical  principles. 

•     *     * 

The  first  aeronautical  exhibition  of  any  real  importance  has 
just  been  held  in  Paris.  All  the  French  models  of  aeroplanes 
were  shown,  including  the  new  Santos  Dumont  fiylng  ma- 
chine, which  is  of  rather  interesting  construction,  and  of  par- 
ticularly small  dimensions.  It  is  proposed  to  hold  a  large 
aeronautical  exhibition  in  Frankfort  a.  M.,  Germany,  next 
year. 


PUNCH  AND  DIE  FOR  CORRUGATING  THIN 
COPPER  SHEETS. 

A.  L.  MONRAD.* 

The  accompanying  illustrations  show  a  punch  and  die  de- 
signed for  forming  copper  corrugations  from  D.OlO-inch  cop- 
per sheets.  The  corrugations  are  bent  in  on  the  sides,  and 
when  completed  present  an  appearance  as  shown  In  Fig.  1. 
They  are  then  cut  apart  in  suitable  lengths  and  placed  on 
top  of  each  other,  soldered  together,  and  used  for  automobile 
cylinder  cooling  arrangements.  These  corrugations  are  formed 
by  passing  a  copper  sheet  3%  inches  wide  between  the  punch 
and  the  die,  shown  in  Fig.  2,  feeding  the  strip  of  copper 
sheet  along  one  step  or  corrugation  for  each  stroke  of  the 
press.  It  will  be  noticed  from  the  end  view  in  Fig.  2  that 
it  takes  five  strokes  to  complete  the  operations  on  one  corru- 
gation, although,  as  five  operations  are  really  performed 
simultaneously,  one  corrugation  is  completed  for  each  stroke. 
The  first  stroke  "breaks  down"  the  metal,  forming  a  half-cir- 
cular corrugation.  At  the  second  stroke  the  section  of  the 
corrugation  is  formed  to  perfect  shape,  and  at  the  same  time 
small  tools  provided  cut  the  metal  at  the  corners  of  the  cor- 
lugation   in  order  to  permit  the  edges  to  be  bent  down  later 
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Figr-  1-     Copper  Corrugation  to  be  made. 


on,  as  shown  in  Fig.  1.  In  the  third  operation  the  ends  or 
sides  are  bent  over  to  a  45-degree  angle.  In  the  fourth  opera- 
tion they  are  bent  to  a  90-degree  angle,  a  small  bevel  of  45 
degrees,  however,  still  being  left  at  the  inside  of  the  bent- 
over  end.  Finally,  in  the  fifth  operation,  the  sides  are  bent 
up  to  a  sharp  corner.  Between  each  of  these  steps  the  metal 
must  be  released  or  stripped  from  the  punch  and  die  and 
fed  along  one  step.  The  stripping  is  accomplished  by  means 
of  compressed  air  acting  on  small  plungers  K,  which  strip 
the  metal  from  the  punch  and  the  die  at  the  same  moment, 
as  soon  as  the  punch  begins  to  ascend.  The  feed  is  accom- 
plished by  an  automatic  arrangement  actuated  by  a  cam,  as 
shown  In  Figs.  3  and  4.  This  mechanism  is  put  in  action  by 
the  descent  of  the  ram,  and  locates  the  copper  strip  in  an 
exact  and  perfect  position.  The  details  ct  the  stripper  and 
feed  arrangements  will  be  explained  more  thoroughly  later  on. 
In  order  to  prevent  the  punch  and  die  from  changing  in 
hardening,  it  was  deemed  advisable  to  make  those  portions 
which  are  active  in  shaping  the  copper  strips  in  separate 
parts.  The  manner  in  which  these  parts  are  inserted  in  the 
punch  and  die  blocks  is  plainly  shown  in  the  end  view  In 
Fig.  2.  The  blocks  or  holders  are  left  soft,  and  the  hardened 
formers  can  be  replaced  when  worn  or  broken,  simply  by 
driving  them  in  place.  On  account  of  the  great  number  of 
copper  corrugations  required,  the  chief  feature  sought  in  the 
design  of  the  tool  illustrated  was  to  minimize  the  handling 
of  the  parts  made,  and  eliminate  separate  operations,  and  for 
this  reason  an  expensive  tool  was  permissible,  if  efficient. 

Construction  of  Forming  and  Shaping-  Mechanism. 

In  Fig.  2  is  shown  the  front  and  end  view  of  the  punch  and 
die,  together  with  the  mechanism  for  bending  up  the  sides 
of  the  copper  sheet,  and  the  pneumatic  stripper.  The  copper 
was  ordered  of  the  required  width,  and  in  rolls  containing 
200  feet  of  metal.  These  rolls  were  provided  with  large 
washers  on  each  side  to  guide  the  metal,  and  the  roll  was 
placed  in  a  bracket,  fastened  to  the  floor,  with  a  steel  rod 
through  the  hole  in  the  center,  on  which  the  roll  would  re- 
volve, as  the  copper  was  fed  through  the  die.  After  the  metal 
has  passed  through  the  die,  it  slides  on  a  bench  located  at 
the  back  of  the  press.  Gage  marks  are  provided  in  the  bench, 
and  a  stationary  lever  shear  is  located  with  its  cutting  surface 
level  with  the  bench.  The  corrugated  strip  passes  over  the 
cutting  edge  of  the  shear,  and  the  operator  cuts  off  the  metal 
to  the  required  lengths,  according  to  the  gage  marks. 

The  press  is  running  continuously  the  whole  day,  at  a  rate 
of   100  strokes   per  minute,   without  any  attention,   the   only 
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thing  required  ot  the  operator  being  to  place  a  new  copper 
roll  on  the  shaft  In  the  bracket  as  soon  as  the  previous  roll  Is 
used  up.  The  metal  has  to  be  fed  In  by  hand  when  starting 
a  new  roll,  until  a  few  corrugations  have  passed  through  the 
press.  Alter  that,  the  automatic  feed  will  take  care  ot  the 
feeding  along  of  the  stock.  While  in  the  drawing.  Fig.  2.  the 
punch  Is  shown  considerably  above  the  die  In  order  to  be 
able  to  show  each  ot  the  parts  clearly,  when  In  actual  opera- 
tion the  punch  raises  only  high  enough  to  permit  the  corru- 
gated metal  to  pass  between  the  punch  and  the  die,  thus  guid- 
ing it  on  the  bottom  and  top,  while  side  plates  guide  it  on 
the  sides. 

The  construction  of  the  punch  and  die  parts  are  as  follows: 
The  plate  A  Is  ot  cast  iron,  planed  on  top  and  bottom,  and 
fastened  with  four  screws  to  the  top  of  the  platen  of  the 
press.  On  the  top  of  this  plate  A  is  located  the  die  block  B 
fastened  with  four  screws  and  two  dowel  pins.  The  die  and 
punch  blocks  are  made  of  tool  steel,  but  not  hardened.  Four 
dovetail  slots  are  milled  on  the  top  of  the  die  block  for  the 
hardened  corrugating  pieces  C,  which  latter  are  ground  all 
over  and  drawn  to  a  dark  straw  color.  In  the  center  of  the 
die  block  a  %-inch  hole  Is  bored  to  fit  the  shaft  D,  which 
operates  the  side  pieces  L,  which,  in  turn,  bend  over  the  sides 
of  the  corrugations  to  the  shape  indicated  in  Fig.  1.  This 
hole  In  the  die  block  through  which  the  shaft  D  passes  is 
counterbored   to   a   li^-inch   diameter   at   each    end.     In  this 


ond  corrugation  In  the  punch,  so  as  not  to  operate  on  the  cop- 
per plate  while  these  corrugations  are  formed.  Opposite  the 
second  corrugation  In  the  die  four  three-cornered  knives  M 
are  placed,  which  split  the  sides  of  the  copper  sheet  In  the 
four  corners  of  the  corrugation  at  the  second  stroke,  as  al- 
ready mentioned,  in  order  to  permit  the  sides  to  be  bent  over. 
Opposite  the  third,  fourth  and  flfth  corrugations,  the  side 
plates  L  are  shaped  in  a  manner  so  as  to  bend  the  copper 
sheet  first  to  a  45-degree  angle,  and  then  to  a  sharp  corner, 
as  has,  also,  been  previously  explained. 

Two  stop  screws  0  are  placed  on  the  outside  of  each  sldi- 
plate  in  order  to  prevent  the  plates  from  opening  any  more 
than  necessary  to  pass  the  metal  through;  thereby  the  side- 
plates  are  also  enabled  to  guide  the  metal  while  feeding.  On 
each  side  of  the  holes  for  shaft  D  in  the  die  block  B,  Vi-lnch 
air  holes  O  are  drilled  the  entire  length  of  the  block.  One 
end  of  these  air  holes  is  plugged  up  with  a  screw,  and  a  brass 
tube  H  is  soldered  to  the  other  end.  This  tube  is  bent  to  a 
right  angle,  and  a  rubher  hose  /  for  the  air  supply  is  fast- 
ened to  the  outside  with  a  brass  wire.  Air  holes  J  are  then 
drilled  into  the  main  channels  O.  These  holes  are  also  plug- 
ged on  each  end  with  a  short  screw.  In  the  center  ot  these 
holes,  again,  other  holes  are  drilled,  counterbored,  and  tapped, 
from  the  bottom  of  the  die  block  for  the  plungers  K,  which 
are  held  down  below  the  surface  of  the  die  by  means  of  small 
helical  springs.    The  stop  screws  at  the  bottom  of  the  plungers 


^  Fig.  2.    Front  and  End 

counterbored  recess  helical  springs  E  are  placed.  These 
springs  force  the  side-plates  L  outward  and  hold  them  in  this 
open  position  until  the  punch  has  entered  the  die,  and  the 
side-plates  are  operated  by  the  mechanism  shown  to  the  left 
In  Fig.  2.  The  action  of  this  mechanism  is  as  follows:  A 
long  bushing  P  is  screwed  into  the  left  side-plate  L.  This 
bushing  is  supported  at  Its  outer  end  by  a  bracket  Q.  Inside 
of  the  bushing  Is  located  the  driving  shaft  D  already  referred 
to,  whicli  is  prevented  from  rotating  in  the  sleeve  by  the 
set-screw  R,  but  is  permitted  to  slide  back  and  forth  for  a 
limited  distance,  as  Indicated.  On  the  extreme  end  of  the 
bushing  P  a  dove-tail  groove  is  provided,  into  which  is  driven 
a  hardened  tool  steel  wedge  S.  On  the  end  of  the  driving 
shaft  D  is  mounted  a  circular  disk  T,  to  which  is  fastened  a 
sprocket  wheel  Y,  held  by  four  screws.  The  disk  T  turns 
freely  on  the  shaft  D,  and  is  provided  with  a  wedge  X  which 
is  hardened  and  ground  on  the  face.  Two  check  nuts  IF  hold 
the  disk  and  sprocket  in  position.  The  sprocket  wheel  is 
driven  by  a  chain  from  a  sprocket  placed  on  the  press  shaft, 
on  which  also  is  placed  the  cam  operating  the  feed  motion,  as 
shown  at  W  in  Fig.  4.  The  running  of  the  sprocket  wheel  Is 
so  timed  that  the  wedges  X  and  S  will  commence  to  operate 
against  one  another,  and  thereby  pull  in  the  side-plates,  when 
the  punch  Is  about  to  bottom  in  the  die.  This  pulling  in  of 
the  side  plates  bends  the  edges  of  the  copper  sheet.  The 
copper  metal  extends  1/16  Inch  on  each  side  of  the  die.  The 
side-plates  are  recessed  on  the  side  opposite  the  first  and  sec- 


"View  of  Punch  and  Die. 

are  adjusted  so  that  the  latter  will  be  flush  with  the  top  of  the 
die.  The  air  supply  is  connected  with  the  machine,  so  that 
when  the  punch  Is  ascending,  air  of  50  pounds  pressure  will 
be  supplied  below  the  plungers,  thereby  stripping  the  metal. 
The  same  arrangement  is  provided  in  the  punch  part  of  the 
tool.  The  copper  sheet  used  is  so  thin  that  no  mechanical 
device  can  be  used  for  strippers  excepting  pneumatic  plungers. 
Any  spring-actuated  device  would  remain  open  after  having 
stripped  the  metal,  and  would  have  to  be  pressed  down  with 
the  copper  sheet.  In  so  doing,  the  metal  would  be  marked  to 
such  an  extent  that  it  might  leak  under  the  water  pressure 
when  the  cooler  is  assembled. 

Construction  of  Automatic  Feed  Mechanism. 
The  same  press  must  be  used  at  all  times  for  this  work  on 
account  of  the  fact  that  the  details  of  the  automatic  feed 
mechanism  must  be  fitted  directly  to  the  press,  and  while  In 
operation  become  an  integral  part  of  it.  In  Fig.  3  is  shown 
a  front  view,  and  in  Fig.  4  an  end  view,  of  the  automatic 
feed.  In  long  dotted  lines  are  shown  the  die  plate,  die  block, 
sprocket  and  chain,  in  their  position.  The  principle  of 
the  feed  mechanism  is  that  the  guide  hand  F  enters  into  the 
corrugation  and  holds  it  in  place  while  the  ram  is  descend- 
ing, while,  when  the  ram  is  ascending,  by  means  ot  a  combina- 
tion of  levers,  the  fingers  J  feed  the  copper  strip  along  one 
corrugation.  This  mechanism  is  actuated  through  the  cam  W 
and  the  long  lever  Q  shown  in  both  Figs.  3  and  4. 
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On  each  side  o(  the  die  are  placed  brackets  A,  held  to  the 
cast-lion  plate  B  with  two  screws.  On  top  of  these  brackets, 
■on  each  side,  are  fastened  guide  plates  C,  which  guide  the 
copper  strip.  A  U-shaped  steel  bracket  D  is  fastened  to  the 
back  of  the  ram.  It  Is  provided  with  a  quarter-inch  hole  In 
each  end,  through  which  Is  passed  the  guide  hand  screw  E, 
provided  with  two  check  nuts,  acting  as  a  stop  when  the  screw 
comes  to  Its  downward  position.  The  end  of  this  screw  Is 
slotted  to  receive  the  guide  hand  F  and  a  pin  Is  passed 
through  both  so  that  the  guide  hand  will  move  with  the  screw. 
The  left-hand  end  of  the  guide  hand  F  is  connected  to  the 
end  of  a  rod  O.  When  the  punch  descends,  the  guide  hand  F 
follows  and  drops  In  a  corrugation  and  locates  the  copper 
strip  exactly  in  the  correct  position  for  the  next  stroke  of 
the   press.     Back  of  the   rod  O  Is  another  stud  H,  having  a 


ened.  the  other  end  of  this  link  being  connected  to  the  cam 
lever  Q,  which  is  attached  to  the  left  side  of  the  press  by  a 
screw  ]{,  holding  it  to  the  bracket  S  which  in  turn  Is  attached 
to  the  press.  The  other  end  of  the  cam  lever  Is  bent  to  an 
angle  of  45  degrees  with  the  horizontal,  and  works  against 
the  cam  W  which  Is  fastened  on  the  press  shaft  together  with 
the  sprocket  wheel  which  drives  the  sprocket  wheel  for  the 
shaft  D  In  Fig.  2.  A  long  spiral  spring  T  is  attached  to  the 
end  of  the  lever  Q,  and  Is  connected  on  the  other  end  to  a  rod  7, 
which  is  fastened  to  the  extreme  end  of  the  side  of  the  press. 
A  stop  Is  provided  for  the  cam  lever  by  placing  a  bent  steel 
plate  Y  on  the  left  side  of  the  press  In  the  front  as  shown. 
The  stop  screw  Is  provided  with  a  head,  against  which  the 
lever  Q  will  stop.  The  other  end  of  the  screw  Is  provided 
with  a  check  nut  to  hold  it  In  place.    This  arrangement  has 


Fig.  3.    Front  View  of  Automatic  Feed  Mechanism. 

link  or  plate  attached  to  it  with  a  free  end.  At  the  lower  end 
of  this  link  hangs  a  brass  casting  /.  The  opposite  end  of 
this  brass  casting  Is  slotted,  permitting  the  guide  hand  F  to 
drop  in.  On  the  side  of  the  casting  I  hang  pawls  or  fingers  J, 
being  free  to  move  around  their  fastening  screws.  When  the 
casting  /  moves  forward,  being  actuated  through  the  lever  Q 
one  end  of  which  rests  against  cam  W,  these  pawls  slip  over 
the  corrugation  and  drop  into  the  next  groove.  When  the 
casting  I  moves  back  again  to  the  original  position,  the  pawls 
hang  down  and  catch  against  the  side  of  the  corrugation  and 
feed  the  copper  metal  along. 

To  each  side  of  the  cast-iron  plate  B  Is  fastened  a  steel 
block  K,  Fig.  3.  To  these  blocks  is  fitted  the  cam  lever  shaft 
L,  to  which.  In  turn,  are  fitted  the  two  feed  arms  N.  These 
are  located  in  position  after  the  whole  die  and  feed  mechan- 
ism are  assembled,  a  groove  being  turned  In  the  shaft  tor 
the  set-screws  holding  the  feed  arms  2f  In  position.  On  the 
other  end  of  these  feed  arms  two  side  plates  0  are  attached. 
Between  these  plates  a  bushing  Is  placed,  a  taper  pin  being 
driven  through  the  bushing  and  the  two  plates.  On  the  ex- 
treme left-hand  end  of  shaft  L  the  connecting  link  P  Is  fast- 
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Fig.  4.    End  View  of  Automatic  Feed  Mechanism. 

proved  very  satisfactory  for  carrying  out  the  work  for  which 
It  was  Intended.  It  looks  rather  complicated  on  the  drawings, 
but  In  reality  It  Is  simple,  and  contains  no  superfluous  parts. 

*    *     * 

The  police  department  of  New  York  City  is  said  to  be  con- 
siderably excited  by  the  moving  pictures  shows  which  illus- 
trate how  safes  are  dynamited  and  robbed  by  safe-crackers. 
The  pictures  illustrate  vividly  and  true  to  life  how  a  safe  is 
covered  with  blankets  to  deaden  the  sound  of  the  explosion, 
and  the  robbers  looting  it  when  the  door  has  been  blown  oB. 
The  vividness  of  the  illustration  and  accuracy  to  detail  make 
the  process  so  plain  that  the  tyros  in  crime  need  no  further 
instruction  to  become  safe  robbers.  No  doubt  the  suggestlve- 
ness  of  these  illustrations  is  powerful  and  dangerous.  In  the 
March  Issue  we  spoke  of  the  effectiveness  of  the  moving-pic- 
ture machine  in  education,  and  In  the  January  issue  sug- 
gested that  it  could  be  used  very  profitably  in  teaching  a  trade. 
If  the  machine  can  be  made  a  powerful  incentive  to  crime, 
it  surely  can  be  made  equally  powerful  as  an  incentive  to 
industry  by  .illustrating  processes  and  manipulations  that 
honest  young  men  are  eager  to  learn  and  understand. 
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THE   FORGING  OP  HOOKS  AND  CHAINS.* 

JAMKS  CRANt 

Most  of  the  available  iiiformiiilon  relative  to  hooks  and 
chains  is  of  a  technical  nature,  and  Is  better  suited  to  meet 
the  needs  of  tlie  designer  and  draftsman  than  the  blacksmith. 
There  are  given  numerous  tatilia  of  dimensions,  and  sizes, 
angles,  etc.,  for  finished  hooks,  but  no  Information  or  rule 
seems  to  have  been  published  whereby  the  blacksmith  may 
arrive  at  a  definite  conclusion  as  to  the  diameter  and  length 
of  material  to  use  for  hooks  of  different  capacities.  This 
condition  has  been  responsible  not  only  for  a  great  deal  of 
guess  work,  but  also   for  the  existence  of  pooriy-constructed 


Fig.  1.    Two  Common  Types  of  Crane  Hooks. 

and  very  unsatisfactory  hooks,  which  generally  have  required 
more  time  and  material  to  make  than  necessary.  When  hooks 
of  either  of  the  types  shown  at  B  and  C,  Fig.  1,  are  to  be 
forged,  stock  of  the  diameter  A  of  the  hook  should  be  used. 
If  a  hook  is  made  In  proportion  to  a  chain  to  which  it  is 
to  be  attached,  the  easiest  and  simplest  method  of  determin- 
ing the  right  diameter  of  material  to  use  is  to  multiply  the 
diameter  of  the  material  of  which  the  chain  is  made  by  2%- 
For  obtaining  the  length  of  the  material  for  the  hook,  mul- 
tiply the  diameter  by  7.  Take  for  example  a  chain  of  stand- 
ard pattern  made  from  material  y^'  inch  in  diameter,  which  is 
generally  recognized  as  the  correct  size  for  a  working  load 
of  IVa  ton;  then  Vo  inch  X  2y2  =  IVi  inch;  114,  inch  X  7  = 
8%  inches;  therefore  8%  inches  of  material  1V4  inch  in 
diameter  is  the  right  amount  of  stock  to  use  for  a  hook  that 
will  take  a  working  load  of  l^^  ton.  If  properly  forged,  a 
hook  made  from  this  material  will  be  in  accordance  with  the 
tables  of  dimensions  generally  given   for  crane  hooks. 

Swivel  hooks  up  to,  3,000  pounds  capacity  are  made  from 
the  end  of  a  bar  which  ought  to  be  cut  the  right  length  to 
permit  the  making  of  a  certain  number  without  waste.  The 
first  operation  is  to  taper  the  end  of  the  bar  for  the  point 
of  the  hook  as  shown  in  Fig.  2.  Where  there  is  a  power 
or  steam  hammer  this  is  done  by  means  of  spring  swages 
made  with  a  taper  impression  as  shown  in  Fig.  4.     A  suffi- 


heavlcr  swivel  hooka,  and  all  sizes  of  hooks  to  be  ma/le  with 
eyes,  should  be  cut  In  lengths  that  will  each  make  one  hook. 
The  reason  for  this  is  that  swivel  books  over  3,000  pounds 
capacity  would  be  too  stiff  and  heavy  to  be  bent  by  a  hand 
bending  device,  and  hooks  with  eyes  must  be  tapered  at 
both  the  neck  and  the  point. 

Eye  hooks  can  be  tapered  at  both  neck  and  point  with 
the  same  swages  as  are  used  for  tapering  the  points  of 
swivel  hooks.  The  first  operation  In  making  eye  books  Is 
to  taper  the  neck,  after  which  the  portion  for  the  eye  should 
be  flattened  down  to  about  half  the  thickness  of  the  material 
used,  and  roughly  rounded  as  shown  In  Fig.  3.  The  hole 
for  the  eye  Is  then  punched,  the  blacksmith  removing  as 
little  stock  as  possible  and  drifting  until  the  hole  Is  large 
enough  to  admit  of  tools  of  the  style  shown  In  Fig.  6  being 
used  to  finish  the  inside  to  a  half  circular  section.  These 
tools  are  used  In  pairs;  one  tool  is  placed  upon  the  lower 
die  of  the  steam  hammer,  the  eye  of  the  hook  fitted  over 
it,  and  the  other  tool  Is  inverted  and  placed  on  the  upper 
side  of  the  eye.  Two  or  three  blows  of  the  hammer  practi- 
cally finishes  the  inside  of  the  eye. 

The  outside  is-  finished  at  the  anvil  by  using  another 
tool  of  exactly  the  same  shape  as  that  shown  In  Fig.  6,  but 
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Fig.  2.    Taperingr  the  End  of  the 
Bar  for  the  Point  of  the  Hook. 
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Fler.  3.    Tapering  and  Shaping  the 
Upper  End  of  an  Eye-hook. 


cient  length  of  the  stock  for  one  hook  is  then  heated  and 
bent  to  about  two-thirds  of  a  circle  by  using  a  bending  device 
similar  to.  but  heavier  than,  that  shown  in  Figs.  7  and  8 
in  an  article  entitled  "Tools  for  Increasing  Production  in 
Blacksmith  Shops,"  in  Machinery,  November,  1908.  After  the 
hook  is  bent,  it  is  removed  from  the  bending  device  and  is 
tapered  or  "fished"  on  the  back  at  the  same  heat,  by  using 
tapering  tools  made  on  the  same  principle  as  spring  swages, 
and  shown  in  Fig.  5.  The  faces  are  slightly  convex  length- 
wise, and  the  edges  well  rounded  off  to  prevent  leaving  marks 
on  the  work.  As  the  back  of  the  hook  is  tapered,  it  is  drawn 
a  little  on  the  outside;  this  closes  it  sufficiently,  so  that  but 
very  little  finishing  or  truing  up  by  hand  is  necessary.  It 
Is   now   ready   to   be   separated   from    the   bar.     Material    for 

•  For  dimensions  of  hooks  and  chains,  see  Machinery's  Data  Sheet 
No.  33,  .Tune.  1904.  and  also  the  Supplement  with  the  current  issue 
or  the  engineering  edition. 

t  Address:    916  West  Third  St..  Plainfleld.  N.  .T. 
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Pigs.  4  to  11.    Tools  used  in  Forging  Hooks  and  Chains. 

provided  with  a  shank  to  fit  the  square  hole  in  the  anvil.  A. 
short  swage,  the  face  of  which  is  radial  and  having  a  circu- 
lar impression  well  backed  off  at  the  edges,  as  shown  Id 
Fig.  7,  is  used  to  smooth  the  outside  as  the  eye  rests  on  th& 
tool  in  the  anvil.  When  this  is  done,  the  point  is  tapered 
and  the  hook  is  ready  for  bending,  which  on  the  smaller 
sizes  may  be  done  at  the  anvil  without  special  tools;  but 
large  sizes  of  both  types  can  be  more  easily  and  quickly  bent 
at  the  steam  hammer  by  using  the  former  shown  in  Fig.  12' 
to  start  the  bend.  The  body  of  the  former  is  of  cast  iron, 
with  a  steel  wedge  or  binder.  Hooks  to  be  bent  are  heated 
all  over;  the  portion  for  the  shank  of  swivel  hooks  is  placed 
between  two  'V-blocks  C  which  are  made  to  fit  between  the 
lugs  of  the  former,  and  are. held  firmly  in  place  by  wedge  B. 
A  steel  block  A,  Figs.  9  and  12,  the  face  of  which  is  made  on 
an  arc  to  conform  with  the  radius  of  the  former,  and  having 
a  circular  impression  the  entire  length  of  the  face,  is  placed 
on  the  upper  side  of  the  hook,  and  the  bend  is  started  either 
by  gradually  admitting  steam  to  the  cylinder  of  the  ham- 
mer and  pressing  the  hook  down  as  far  as  the  former  will 
admit,  or  by  a  series  of  light  blows.     The  hook   is  removed 
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from  the  former,  and  the  bending  is  continued  until  the  hooli 
is  bent  to  about  two-thirds  of  a  circle,  by  placing  it  between 
the  dies  of  the  steam  hammer  as  shown  in  Fig.  13.  The 
back  is  tapered  in  the  same  manner  as  are  smaller  sizes, 
and  the  inside  is  trued  up  on  the  taper  mandrel,  Fig.  10. 
The  advantage  of  having  the  mandrel  tapered  is  that  it  can 
be  used  to  true  up  different  sizes.  Large  eye  hooks  are  bent 
and  finished  in  exactly  the  same  manner  except  that  instead 
of  using  V-blocks  to  hold  them  on  the  former,  two  pieces  of 
steel  made  to  fit  the  eye  of  the  hook  and  the  lugs  of  the 
former  as  shown  at  D  and  E,  Fig.  S,  are  used. 

The  Forging-  of  Chains. 
It  is  very  seldom  that  chains  are  forged  by  the  ordinary 
blatksniith.  apart  from  making  a  link  to  repair  an  old  chain, 
joining  two  pieces  together,  or  attaching  them  to  hooks  or 
rings.  Most  of  the  chains  used  are  made  by  chain  makers  who 
seldom  do  anything  else.  They  are  generally  such  experts  in 
this   kind    of    work   that   they   can   turn    out   chains    in    less 
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Fig.  12. 


Device  for  Starting  the  Bend  in 
a  Crane  Hoolc. 


Fig.  13.    Completing  the 
Bend  of  the  Hook. 


than  half  the  time  it  would'  take  the  men  who  only  make  a 
link  occasionally.  Nearly  all  blacksmiths,  however,  have 
to  do  more  or  less  chain  repairing,  and  it  is  well  for  them 
to  be  posted  on  this  particular  class  of  work.  In  making 
■chains,  the  following  dimensions  will  prove  satisfactory  for 
general  purposes.     For  notation,  refer  to  Fig.  14. 

B  =  width  of  link  inside  =  1%  A, 

C  =  length  of  link  outside  =  5  A, 

D  =  length  of  link  inside  =:  3  A, 

E  =  width  of  link  outside  =  3^4  A. 

Large  sizes  of  standard  pattern  chains  are  a  trifle  shorter 
than  the  dimensions  given  above,  but  for  all  practical  pur- 
poses, the  formulas  given  can  be  followed.  The  length  of 
chain  links  inside  being  only  three  times  the  diameter  of  the 
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Pig.  14.  .  Notation  for  Chain  Dimensions,  and  Successive  Stages  in  the 
Welding  of  a  Chain  Link  connecting  Two  Pieces  of  Chain. 

material  of  which  they  are  made  makes  it  rather  difficult  to 
join  two  pieces  of  chain  together  with  a  link  the  same  length 
as  the  rest  of  the  chain.  One  link  of  each  of  the  pieces  to 
be  joined  being  placed  inside  the  connecting  link  before  it 
can  be  welded,  leaves  but  very  little  space  for  holding  the 
connecting  link  with  tongs,  and  but  small  room  for  its  being 
placed  on  the  born  of  the  anvil  for  finishing  up  the  end  after 
welding.  The  easiest  way  to  do  work  of  this  kind  is  to 
bend  the  link  and  scarf  it  as  shown  at  F,  Fig.  14;  then  bend 
the  scarfed  ends  around  and  close  them  together  as  at  G. 
After  this  the  link  should  be  heated  all  over  and  twisted  at 
the  lower  end,  as  shown  at  H,  until  the  scarfed  ends  come 
far  enough  apart  to  allow  the  end  links  of  the  pieces  to  be 
joined  to  pass  over  the  ends.  The  ends  are  now  twisted 
back  to  their  first  position  and  the  link  is  ready  for  welding 
as   shown  at   K.    The   link   being  already   hot,   and   the   end 


links  of  the  chain  cold,  it  comes  to  a  welding  temperature 
when  placed  in  the  fire,  before  the  rest  of  the  chain  is 
nITecled  by  the  heat.  The  tongs  shown  in  Fig.  11  are  the 
best  kind  to  use  either  for  chain  making  or  repairing,  as 
they  take  a  good  hold  upon  the  work  and  do  not  cover  enough 
of  it  to  be  in  the  way. 

Chains  used  in  connection  with  cranes  or  hoists  for  lifting 
heavy  pieces  are  generally  mude  with  a  hook  at  one  end 
and  a  ring  at  the  other;  Bometlmes  the  chains  are  single,  but 
quite  often  two,  three  or  four  chains  and  hooks  may  be 
attached  to  the  same  ring,  according  to  the  shape  of  the 
pieces  they  are  intended  to  support.  In  places  where  a 
number  of  this  kind  of  chains  are  used  it  will  be  found 
a  good  plan  to  give  each  chain  or  set  of  chains  a  number 
which  should  be  marked  upon  them,  together  with  their  lift- 
ing capacity,  in  some  place  where  it  will  be  easily  seen.  A 
good  way  to  do  this  is  to  use  a  large  flat  link  made  from 
the  solid  between  the  ring  and  the  chain  as  shown  in  Fig.  15. 
The  holes  in  the  ends  are  punched  and  nicely  rounded,  the 
same  as  eyes  for  hooks.  The  flat  space  between  the  holes  is 
used  for  the  number,  working  capacity,  or  any  other  marks 
that  may  be  necessary.  Lifting  chains  should  be  annealed 
occasionally;  by  having  them  numbered  or  other  ways 
marked  it  is  easy  to  keep  a  record  of  each  chain,  when  and 
how  it  has  been  repaired,  when  annealed,  etc. 

Crane  hooks  are  often  used  for  purposes  which  make  it 
impossible  to  get  the  load  in  the  center  of  the  hook.  The 
point  then  takes  the  greater  part  of  the  strain,  and  hooks 
for  such  service  ought  to  be  made  from  very  heavy  bar  at 
least  three  times  the  diameter  of  the  chain. 

No  definite  information  can  be  given  for  the  rings,  as  the 
size  of  material  to  use  depends  entirely  upon  the  diameter 
of  the  ring;    the   larger  the  ring  the  heavier  the  material 


Fig.  15. 


Marking  Chains  on  Special 
Marking  Link. 
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Fig.  16.  A  Kink  when 
"Welding  Link  connecting 
Hook  and  Chain. 


should  be.  It  is  safest  and  best  to  make  rings  just  as  small 
in  diameter  as  can  be  conveniently  used;  the  material  should 
in  no  case  be  less  than  one  and  one-half  times  the  diameter 
of  the  chain  to  which  the  rings  are  to  be  attached.  Links 
used  for  the  purpose  of  connecting  chain  and  hook  should 
be  made  as  short  as  possible,  from  material  slightly  heavier 
than  that  of  which  the  chain  is  made;  9/16  inch  is  about 
right  for  U-inch  chains,  larger  and  smaller  chains  to  have 
the  links  for  attaching  the  hooks  or  rings  in  corresponding 
proportion. 

Anyone  who  has  ever  attached  hooks  or  rings  to  chains 
knows  what  awkward  work  it  is,  especially  if  the  chains 
are  of  heavy  dimensions;  either  the  hook  w^ill  come  in  the 
way  when  welding  the  link  next  to  it,  or  the  chain  w-ill  keep 
moving  around  the  sides  of  the  ring.  This  difficulty  can  be 
overcome  to  a  certain  extent  when  attaching  hooks  by  plac- 
ing the  link  used  for  the  purpose  in  the  eye  of  the  hook  and 
driving  a  wedge  behind  it  as  shown  in  Fig.  16.  This  holds 
the  link  firmly  in  position  while  the  hook  is  held  in  tongs. 
In  attaching  chains  to  a  ring,  w-hen  plain  links  are  used 
for  the  purpose,  these  should  be  left  open  enough  at  one  end 
for  the  ring.  Rings  should  be  prepared  for  welding  in  the 
same  manner  as  shown  at  F,  G,  H,  and  K,  Fig.  14.  In  cases 
where  more  than  one  chain  is  to  be  connected  with  one  ring, 
the  different  pieces  of  chain  should  be  bound  together  with 
wire  to  prevent  their  moving  around  the  sides  of  the  ring 
while  it  is  being  heated  and  welded. 

In  repairing  old  and  w-orn  chains,  material  heavier  than 
the  original  size  of  the  chain  should  never  be  used,  as  the 
new  link  then  will  act  as  a  wedge,  and  will  put  a  breaking 
strain  on  the  link.  It  is  always  preferable  to  repair  with 
material  the  same  size  as  the  chain,  or,  where  the  links  are 
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very  much  worn,  material  slightly  smaller  than  the  chain 
will  give  better  satisfaction,  iia  it  will  readily  find  a  hear- 
ing in  the  worn  ends  of  the  links  without  bringing  any  addi- 
tional strain  upon  them.  The  new  links  will  be  just  as 
strong  as  the  rest  of  the  chain.  It  is  by  no  means  uniora- 
mnn  to  see  chains  that  have  been  repaired  with  links  here 
and  there  throMslumt  their  length  of  material  considerably 
heavier  than  the  original  size  of  the  chain,  wlilch  is  a  mis- 
taken idea  of  making  a  strong  job,  for  "clialns  are  never 
stronger  than  their  weakest  link." 

The  best  material  to  use  for  chains,  hooks  and  rings  is  a 
good  grade  of  wrought  iron,  such  as  Swedish  or  Lowmoor 
iron,  either  of  which  is  freer  from  silicon,  phosphorus  sul- 
phur,   or   other    Impurities    than    the   more    common    brands. 


stress  merely,  but  also  the  blows  and  twisting  to  which  thejr 
are  subjected  in  erection  and  use.    A  valuable  characteristic  of 
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The  tensile  strength  of  the  best  grades  of  wrought  iron 
does  not  exceed  23  tons  to  the  square  inch,  while  mild  steel 
of  about  0.15  per  cent  carbon  will  have  a  tensile  strength 
nearly  double  this;  but  the  ductility  and  toughness  of 
wrought  iron,  which  is  greater  than  tor  any  grade  of  steel,  is 
in  its  favor  for  making  appliances  that  are  to  be  subjected  to 
heavy  strains  and  loads,  as  It  will  always  give  warning  by 
bending  or  stretching  before  it  fractures  or  snaps  off. 

*     *     * 

TESTS  OF  STANDARD  CAST  IRON  FITTINGS. 

The  Crane  Co.,  Chicago,  111.,  recently  made  a  test  of  stand- 
ard oast  iron  fittings,  including  its  own  make  and  fittings 
made  by  seven  other  leading  manufacturers.  The  fittings 
tested  were  one-inch  cast  iron  ells,  and  three  separate  tests 
were  made.  The  accompanying  table  shows  the  lowest  and 
highest  pressures  at  which  the  fittings  burst,  together  with 
the  average  of  the  three  tests.  The  tests  show  that  the 
weakest  fittings  are  amply  strong  enough  to  stand  any  pres- 
sure to  which  a  cast  iron  fitting  would  ordinarily  be  sub- 
jected. It  is  unthinkable  that  an  ordinary  cast  iron  one- 
inch  ell  would  be  used  in  service  that  would  require  a  pres- 
sure of  even  one  thousand  pounds  per  square  inch,  and  the 
weakest  fitting  in  the  lot  broke  at  an  average  of  2,500  pounds 
to  the  square  inch.  Cast  iron  fittings  must  be  made  with  a 
great  excess  of  strength,  however,  not  to  withstand  internal 


Hammered  out  of  Swedish  Iron,  by  Mr.  James  Cran. 

screw    length   by    length;    a   cast    iron    fitting    can   be   easily 

broken  with  a  hammer  and  the  desired  section  removed  and 

replaced  by  the  use  of  a  simple  right  and  left  coupling  or  a 

union. 

*     *     * 

MORE  ARTISTIC  BLACKSMITHING. 

The  illustration  shows  a  piece  of  remarkable  blacksmithing 
done  by  our  contributor,  Mr.  James  Cran.  foreman  black- 
smith of  the  Pond  Machine  Tool  Co.,  Plainfleld,  N.  J.  The 
piece  illustrated  is  of  the  same  general  character  as  that 
appearing  as  Fig.  1  in  the  January.  1909,  number  of  Machin- 
KRY.  but  is  much  larger.  Its  length  is  la'o  inches,  breadth 
12  inches  and  weight  61  ounces.  It  represents  a  rose  branch 
with  three  full  blooming  roses  and  two  buds;  and  a  large 
leaf  forms  a  receptacle  for  letters,  cards,  etc.  The  forging 
is  characterized  by  extreme  delicacy  of  work  and  wonderful 
fidelity  to  form. 

Mr.  Cran's  ability  as  an  artist  in  this  line  seems  the  more 
remarkable  because  he  had  done  comparatively  little  work 
of  an  artistic  nature  until  within  the  last  few  months.  The 
greater  part  of  his  experience  was  acquired  on  heavy  machine 
blacksmithing  where  clean  welds  and  plenty  of  stock  to  clean 
up  to  the  required  shape  have  been  the  principal  considera- 
ticns.  We  understand  that  Mr.  Cran  will  establish  a  small 
shop  where  he  will  do  artistic  blacksmithing  to  order  in  his 
spare  time. 
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SIZES  OF  ILLUSTRATIONS. 

The  illustration  of  a  machine  or  tool  should  show  as  clearly 
as  possible  the  details  of  construction  that  are  of  general 
interest  to  the  reader.  If  a  machine  is  large,  but  simple  in 
construction,  it  obviously  does  not  require  a  large  illustra- 
tion to  make  its  purpose  and  form  apparent.  On  the  other 
hand,  a  small  machine  that  is  not  larger  than  a  typewriter, 
may  be  so  complicated  and  contain  so  much  mechanism  that 
it  requires  a  larger  illustration  to  show  its  design  clearly 
than  a  massive  planer  weighing  a  thousand  times  as  much. 
There  really  should  be  no  comparison  made  of  the  actual  sizes 
of  illustrations,  as  it  is  the  detail  of  each  machine  itself  that 
determines  in  the  editor's  mind  what  size  the  illustration 
shall  be. 

We  speak  of  this  because  of  the  supposed  incongruity  of 
illustration  sizes  that  is  found  in  these  pages,  particularly 
In  the  department  "New  Machinery  and  Tools"  where  a 
massive  planer  or  milling  machine  is  often  shown  on  a  com- 
paratively small  scale,  while  a  screw  tap  or  other  small  tool 
is  shown  much  nearer  its  size.  It  is  obvious  to  even  the  inex- 
perienced that  it  would  be  impossible  to  show  the  two  de- 
vices In  their  actual  relative  proportions:  for  if  the  tap  illus- 
tration were  made  so  small  as  to  be  barely  distinguishable, 
the  planer  engraving  would  still  be  larger  than  could  be 
spread  on  two  pages.  This  fact  is  so  simple  and  obvious 
that  it  is  surprising  that  some  of  our  friends  have  occasionally 
expressed  dissatisfaction  because  the  illustrations  of  their 
products  were  not  as  large  as,  in  their  opinion,  the  impor- 
tance of  the  machine  merited.  We  cannot  be  governed  by 
considerations  of  mere  size,  but  rather  by  the  details  of  each 
case,  and  this  is  the  rule  by  which  all  illustrations  appear- 
ing in  Machinebt  are  made. 

*     *     * 

ETHICS  OF  ENGINEERING  PAPERS. 
Considerable  trouble  has  been  made  in  the  American  Soci- 
ety of  Mechanical  Engineers  by  the  presentation  of  papers 
in  which  the  author  has  quoted  results  of  tests  of  his  com- 
pany's machines  and  competitive  machines,  to  the  discredit 
of  the  latter.     Naturally  the   concerns  whose  machines  have 


been  put  in  an  unfavorable  light  have  taken  exception  to 
these  papers.  The  situation  is  a  very  difficult  one  for  the 
management  of  the  society.  It  is  absolutely  necessary  that 
papers  on  live  commercial  subjects  be  presented  if  the  soci- 
ety is  to  live  and  prosper,  and  unless  papers  can  be  pre- 
sented recording  the  results  of  tests  made  by  mechanical 
engineers  to  determine  relative  economies,  one  of  the  best 
fields  for  papers  will  be  shut  off. 

The  society  is  not  so  situated  that  It  can  undertake  on  its 
own  initiative  extensive  tests  of  various  mechanical  appara- 
tus for  the  purpose  of  determining  relative  efficiencies  and 
defects  that  should  be  corrected.  It  of  necessity  depends  on 
the  individual  initiative  of  various  manufacturers  and  the 
willingness  of  these  manufacturers'  mechanical  engineers  to 
report  to  the  society  the  result  of  investigations. 

A  suggestion  that  has  been  made  which  seems  worthy  of 
consideration,  is  that  whenever  tests  of  competitive  apparatus 
are  to  be  undertaken  by  any  concern,  it  should  in  courtesy 
invite  representatives  of  the  competing  concerns  to  be  pres- 
ent, and  one  or  more  disinterested  engineers  to  act  as  ref- 
erees. A  report  of  the  tests  made  under  such  conditions 
could  consistently  be  presented  before  the  society  without 
unfairness  to  one  concern.  We  hope  that  we  shall  not  lose 
the  benefit  of  such  investigations  made  by  engineers,  and 
that  reports  can  be  made  under  substantially  the  conditions 
set  forth.  This  would  be  to  the  material  advantage  of  the 
society  and  the  engineering  profession  as  a  whole. 

•     *     • 
NEW  HIGH-SPEED  STEEL. 

The  steel  makers  of  Sheffield  are  repoited  to  be  greatly 
exercised  over  the  published  announcement  of  the  "discov- 
ery" of  a  new  high-speed  water-hardening  steel  having  from 
three  to  eight  times  the  capacity  of  the  high-speed  steels 
now  in  common  use.  Knowledge  of  the  wonderful  new  steel 
appears  to  have  been  common  among  the  leading  steel 
makers  of  Sheffield,  and  it  seems  that  there  was  a  tacit  under- 
standing to  keep  its  existence  secret  until  the  existing  stores 
of  high-speed  steel  were  used  up.  The  steel  makers  of  Shef- 
field in  effect  rebuked  Prof.  Arnold  of  the  Sheffield  Univer- 
sity for  his  address  delivered  before  the  Royal  Institution 
in  which  he  announced  the  steel;  and  in  a  published  protest 
they  pointed  out  that  the  statement  has  caused  the  counter- 
manding of  orders  for  the  old  quality  of  high-speed  steel,  find 
serious   losses   of   business   have   resulted. 

The  discovery  of  a  water-hardening  steel  of  even  fifty  per 
cent  greater  capacity  than  the  old  high-speed  steels  would 
represent  a  great  advance,  but  what  shall  we  accomplish 
with  a  steel  from  three  hundred  to  eight  hundred  per  cent 
higher  capacity?  We  infer  from  the  gossips  of  agents  in  this 
country  that  the  increase  of  capacity  is  in  the  lasting  quali- 
ties rather  than  in  the  feed  and  speed.  A  lathe  tool  that 
would  stand  up  for,  say,  one  hour  and  thirty  minutes'  heavy 
work  when  made  of  the  older  form  of  steel,  will  last  a  day 
or  a  day  and  a  half  in  the  same  service  when  made  of  the 
new  steel.  The  saving  of  time  in  grinding  lathe  tools  is 
not  of  great  importance,  perhaps,  but  for  classes  of  tools 
that  require  to  hold  a  given  size  for  long  service,  as  in  the 
case  with  reamers,  boring  tools,  drills,  automatic  screw  ma- 
chine cutters,  etc.,  the  value  of  a  high-speed  steel  of  such 
lasting  quality  can  scarcely  be  overestimated.  It  is  probable 
that  the  new  steel  also  has  greater  feed  and  speed  capacity 
than   the  older  steels. 

The  increased  durability  of  the  new  steel  is  due,  of  course, 
to  its  ability  to  stand  up  under  a  higher  temperature  than 
the  ordinary  high-speed  steel.  The  characteristic  of  "red 
hardness"  is  strongly  pronounced  at  a  temperature  that  would 
destroy  other  high-speed  steels  when  cutting  heavy  chips. 
Tliis  characteristic  enables  a  tool  to  be  ground  with  a  sharper 
angle,  and  the  sharper  angle  reduces  power  consumption, 
generation  of  heat,  and  stress  on  machines.  It  is  possible  that 
the  actual  superiority  of  the  new  steel  as  regards  the  red 
hardness  characteristic,  is  not  much  greater  than  of  the 
other  steels,  but  a  slight  increase  which  enables  a  sharper 
angle  to  be  employed  materially  reduces  heating  and  vibra- 
tion, and  these  advantages  being  cumulative  make  a  great 
increase  of  efficiency  and  durability. 
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The  question  that  occurs  to  everyone  concerned  witli  the 
manufacture  and  design  of  machine  tools  Is:  "What  next?" 
What  win  be  the  effect  on  machine  design  and  shop  organi- 
zation? We  have  by  no  means  yet  realized  the  full  capacity 
of  the  Taylor-White  steels,  and  the  discovery  of  a  new  steel 
of  far  greater  capacity  still  further  widens  the  gap  between 
the  Bteel  maker  and  the  machine  shop  organizer  and  tool 
designer.  It  is  not  too  much  to  say  that  the  discovery  of 
high-speed  steel  was  one  of  the  greatest  of  modern  times; 
and  to  have  the  value  of  the  discovery  more  than  iinailriipled 
at  one  stroke,  opens  a  vista  of  mechanical  possibilities  that 
causes  past  mechanical  achievements  to  appear  almost  insig- 
niflcant.  It  means  so  much  for  the  advancement  of  manu- 
factures, arts  and  science  that  the  mind  cannot  grasp  It. 


THE  APPRENTICESHIP  PROBLEM. 
The  following  letter,  written  by  a  well-known  machine 
tool  builder,  describes  the  difficulties  of  training  apprentices 
under  present  conditions  and  the  typical  methods  followed 
in  many  American  works  (excepting  the  three-year  contract 
feature)  to  train  workmen.  It  is  an  old  and  well-known 
story,  and  our  reason  for  publishing  the  letter  is  that  it  con- 
cretely illustrates  a  phase  of  our  manufacturing  development 
that  has  been  wonderfully  successful  in  production  at  low 
cost,  but  which,  in  the  opinion  of  many,  is  a  menace  to  our 
manufacturing  supremacy,  especially  in  the  machine  tool 
building  business.  If  this  industry  cannot  educate  the  force 
that  will  direct  its  future  work,  it  will  fall  behind  because 
of  the  lack  of  men  trained  to  be  resourceful  and  inventive, 
and  comprehensive  of  the  business  in  all  its  phases: 

"In  reply  to  your  letter  of  a  recent  date  with  reference  to 
instruction  of  apprentices,  would  say  that  we  do  not  have  any 
apprentices  in  our  works,  having  discontinued  this  branch  of 
our  help  some  two  cr  three  years  ago  for  the  following 
reasons: 

"First,  our  experience  has  been  that  there  are  only  about 
40  per  cent  of  the  boys  that  we  had  in  hand  that  ever  com- 
pleted their  course,  the  majority  of  them  leaving  about  the 
beginning  or  during  the  second  year.  The  principal  reason 
for  this  was  the  inducements  offered  by  other  shops,  many  of 
them  paying  full  wages  to  apprentices  who  had  worked  two 
years  and  over  in  our  works. 

"Second,  our  term  of  apprenticeship  was  four  years,  and 
in  order  to  satisfy  these  boys  we  found  that  it  was  necessary 
to  change  them  ahout  at  least  once  in  six  months;  in  actual 
practice  their  services  were  little  more  than  a  kindergarten, 
because  no  sooner  had  they  become  sufficiently  accurate  and 
practical  to  turn  out  work  on  the  machine  which  they  were 
operating,  and  oftentimes  before  they  were  competent,  they 
were  dissatisfied  if  not  transferred  to  another  machine  of  the 
same  type  or  one  of  different  type. 

"Third,  we  find  in  our  business  that  It  is  much  more  prac- 
tical to  procure  the  services  of  intelligent  laboring  men  from 
twenty  to  thirty-five  years  of  age.  They  enter  our  services  on 
a  three-year  contract.  The  first  year  we  pay^  them  practically 
what  they  would  be  able  to  earn  at  common'  labor,  advancing 
them  each  year  until  their  term  is  completed.  These  contracts 
call  for  continual  service  on  one  line  of  machines  or  work: 
that  Is,  if  a  man  is  started  in  at  lathe  work  he  is  advanced 
from  one  class  of  lathe  work  to  another  as  rapidly  as  his 
ability  will  permit:  the  same  with  planer  work,  etc. 

"With  this  system  we  are  able  to  keep  our  machines  in  con- 
stant operation  and  usually  we  get  practical  reliable  help.  You 
will  understand  that  in  machine-tool  building  much  greater 
accuracy  is  required  than  is  the  general  practice  in  the  or- 
dinary lines  of  engineering  work,  and  the  average  apprentice 
does  not  attain  sufficient  accuracy  and  experience,  nor  has  he 
ability  to  turn  out  work  in  paying  quantities,  when  his  ex- 
perience is  limited  to  six  months,  when  changed  from  one 
machine  or  one  class  of  work  to  another;  consequently,  he 
cannot  turn  out  work  in  paying  quantities  to  permit  him  to 
have  the  use  of  a  high-priced  machine  to  get  his  experi- 
ence on." 

•     *     * 

An  important  case  in  commercial  law  was  recently  decided 
in  New  York  State  which  concerns  the  builders  of  machine 
tools,  and  especially  machines  of  a  multiplex  nature.  It  was 
^decided  that  under  New  York  statutes,  a  customer,  who,  for 
example,  bought  a  twelve-spindle  drill,  could  not  claim  the 
difference  in  cost  between  it  and  a  nine-spindle  drill  when  he 
had  received  the  nine-spindle  drill  and  accepted  it.  The  use 
of  the  nine-spindle  drill  was  held  by  the  court  to  be  a  virtual 
acceptance  of  the  drill  ordered,  notwithstanding  the  fact  that 
it  had  three  spindles  less  than  the  twelve-spindle  drill  desired. 


ELEMENTS  OF  MACHINE  MANUFACTURE.** 

PRED  J.  MILLER  ! 

Man  has  been  described  as  a  tool-using  animal.  He  baa 
used  tools  from  the  earliest  times  for  obtaining  food,  mak- 
ing clothing  and  habitations,  for  defending  himself,  and  for 
making  war.  It  Is  only  in  comparatively  recent  times  that 
he  has  made  tools  which  are  also  machines,  and  which  are 
therefore  called  machine  tools,  to  distinguish  them  from 
the  simpler  tools  which  are  used  In  the  hands.  In  the  pres- 
ent state  of  the  arts  and  sciences  these  machine  tools  are  the 
very  corner  stone  and  chief  support  of  civilization.  Without 
machinery  our  present  mode  of  existence  would  l>e  utterly 
impossible,  and  without  machine  tools  we  could  have  little, 
if  any,  machinery  of  any  kind,  agricultural,  food  preparing, 
textile,  or  transportation. 

Machine  tools  are  distinguished  also  from  all  other  ma- 
chinery because  they  possess.  In  a  sense,  the  power  of  repro- 
ducing themselves.  Machine  tools  are  made  by  the  use  of 
machine  tools.  If  we  did  not  have  any,  the  difficulty  of  pro- 
ducing the  first  machine  tool  would  be  enormous;  but  with 
a  lathe,  a  milling  machine  and  a  planer  to  start  with, 
the  world's  equipment  of  machine  tools  could  be  repro- 
duced. In  fact,  it  would  be  quite  possible  to  do  it  with  the 
king  of  machine  tools,  the  lathe,  alone.  In  view  of  these 
facts,  machine  tools,  their  design  and  construction,  together 
with  the  manner  of  their  use,  constituting  nearly  all  of 
what  we  call  machine-shop  practice,  are  well  worthy  of  the 
most  serious   attention  and   study. 

It  might  be  inferred  that  from  the  first  the  most  careful 
attention  and  study  of  the  best  equipped  and  best  educated 
men  would  have  been  given  to  the  subject  of  machine  tool 
design — that  the  science  of  machine  tool  design  would  be 
among  the  things  that  had  been  most  thoroughly  worked  out. 
This,  however,  is  not  the  case.  Generally  speaking,  the 
stresses  imposed  i  pon  the  various  parts  of  a  machine  tool 
cannot  be  known  to  the  designer  of  it.  Different  individual 
users,  different  shops  in  the  same  section,  and  different  sec- 
tions of  the  country  have  widely  different  views  as  to  what 
constitutes  a  proper  cut  for  a  machine  tool.  Broadly  speak- 
ing, there  is  to-day  very  considerable  difference  between  New 
England  and  the  Middle  West  as  to  what  would  be  considered 
a  proper  cut  for  a  lathe  or  planer. 

Strength  of  Machine  Tools. 
Generally  speaking,  a  designer  can  secure  only  unity  of 
design  in  a  machine  tool,  t.  e.,  he  can  make  it  approach  the 
ideal  of  the  wonderful  one-horse  chaise  so  that  all  the  differ- 
ent parts  will  have  substantially  the  same  strength  and 
power  to  resist  wear  In  proportion  to  the  load  that  will  be 
placed  upon  them;  but  what  that  load  will  be,  neither  he 
nor  anybody  else  can  predict  in  most  cases;  that  is  deter- 
mined' by  the  user  in  his  wisdom  or  his  ignorance.  For  cer- 
tain important  work  done  in  locomotive  repairing,  for  in- 
stance, a  certain  railroad  company  uses  something  over  three 
hours  time  of  a  man  and  an  expensive  machine  tool.  An- 
other railroad  company,  using  a  similar  lathe  by  the  same 
maker,  accomplishes  the  same  work  in  35  minutes.  Shop 
practice  is  filled  with  these  anomalies;  and  instead  of  there 
being  fewer  of  them,  as  time  passes  on  they  have  probably 
increased  very  much  within  the  past  ten  or  fifteen  years, 
because  shop  practice  has  gone  forward  by  leaps  and  bounds 
within  that  time,  and,  when  rapid  progress  is  being  made, 
cnly  a  few  keep  pace  with  it;   the  rest  drag  out  in  a   long 


•  Lecture  presented  before  a  class  In  mechanical  engineering  at  tUe 
Columbia  University,  New  York  City.  . 

t  In  accordance  with  the  policy  of  the  Department  of  Mechinical 
Engineering  of  Columbia  University  of  closely  associatins  the  In- 
struction with  actual  practice,  engineers  engaged  in  practical  work 
are  now  giving  Insttuction  to  the  students  in  their  own  specialties 
The  regular  Instructor  also  lectures  in  the  same  series.  The  courses 
in  which  this  plan  is  followed  extend  through  the  third  and  fourth 
years.  A  course  on  Principles  of  Machine  Manufacture  comprising  a 
(letailed  treatment  of  the  economic  performance  of  standard  m.ichlnc 
tools  Is  conducted  bv  Mr.  Pred  .T.  Miller,  vice-president  \.  S.  M.  E. : 
Mr.  Elmer  -N'eft.  of  the  Brown  &  Sharpe  Mfg.  Co.  :  Hugh  .\lkman.  of 
the  J  H.  Williams  Co.  :  Mr.  D.  B.  Bullard.  of  the  Bullard  Machine 
Tool  Co. :  Mr.  C.  K.  Coolidge.  of  the  Niles-Bement  Co..  and  Mr.  fJeorge 
Jeppson  and  Mr.  Charles  H.  Norton,  both  of  the  Norton  Co.  Courses 
will  also  bo  oEfered  in  elevating  and  conveying  machinery,  pumping 
machinery,  air  machinery,  and  refrigerating  and  icemaking  machinery. 
In  the  fourth  year,  courses  conducted  with  the  assistance  of  outside 
experts  will  lie" offered  in  steam  turbines,  manufacturing  plant  design. 
works  management,  and  water  power  machinery. 

t  Address  :      280  Broadway,   New   York. 
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proceBsioii,    tlu>    trailing   oiiil    of    wlilrli    is   uiil    of    reiii;li    ami 
hearing,  and  knows  not  even  that  progress  Is  being  made. 

One  of  the  peculiarities  of  the  branch  of  mechanical  engi- 
neering which  we  are  considering  lies  in  the  fact  that,  in 
designing  and  using  machine  tools  the  ultimate  strength  of 
a  member  is  rolalivel.v  of  minor  importance;  because  in  this 
work,  long  before  sufficient  straining  lias  occurred  to  con- 
stitute an  approach  to  the  breaking  point,  the  deflection  that 
takes  place  renders  the  tool  useless  for  its  purpose.  I'arls 
of  machine  tools  that  are  turned,  ground,  scraped,  or  lapped 
true,  receive  this  final  reflning  treatment  while  under  little 
or  no  stress.  It  is  certain  that  every  stress  subsequently 
put  upon  them  causes  a  deformation,  and  we  must  decide 
in  each  case  whether  or  not  the  stresses  to  be  ini|)Osed  will 
produce  deformation  to  an  amount  not  allowable;  remember- 
ing always  that  the  allowable  deformation  in  maclilne  tools 
and   machine   shop   fixtures   is   usually    very   small. 


"^ 


"^ 


^\ 


"^ 


"^ 
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Fig,  1.    A  Typical  Layout  of  a  Largre  Machine  Manufacturing  Plant. 

Suppose,  for  example,  that  we  bolt  a  casting  to  be  planed 
upon  the  platen  of  a  planer.  Suppose  that  by  unskilled 
shimming,  or  for  some  other  reason,  the  casting  does  not 
lie  solidly  upon  the  platen  at  all  the  clamping  points.  Then, 
when  the  clamping  bolts  are  tightened,  the  casting  and  the 
planer  platen  are  both  deflected.'  If  the  casting  is  much 
weaker  than  the  platen  it  will  be  deflected  much  more  than 
the  platen;  If  they  are  of  equal  rigidity  they  will  be  deformed 
equally;  if  the  casting  is  stiffer  than  the  platen,  then  the 
platen  will  be  most  deformed.  The  same  thing  applies  to 
the  face-plates  of  lathes,  boring  mills,  etc.,  when  the  work 
is  fastened  to  them,  and  failure  to  realize  this  fact  accounts 
for  much  bad  work.  Besides,  both  castings  and  forgings 
change  their  shape  by  the  removal  of  the  outer  portions; 
usually  some  slight  change  of  form  continues  to  take  place 
for  quite  a  long  time  after  such  removal  of  the  outer  por- 
tions; therefore  lathe  beds,  plug-gages  and  other  things 
.which  must  be  quite  accurately  finished,  are  usually  machined 
to  very  near  their  finished  dimensions  and  then  laid  aside 
for  a  time  in  order  that  this  slow  change  in  shape  resulting 
from  the  disturbance  of  the  balance  between  the  various 
contending  internal  stresses  may  be  completed  before  the 
final  finishing. 

Baking  in  an  oven  up  to  about  400  degrees  F.,  and  slowly 
cooling,  shortens  the  operation  very  much.  The  heat  sets  the 
molecules,  or  the  atoms,  or  whatever  we  choose  to  call  them, 
in  rapid  motion,  and.  during  such  motion,  the  forces  tend- 
ing to  deformation  produce  their  proportionate  effect  upon 
the  final  resting  place  of  the  molecules.  The  piece  thereafter 
changes  comparatively  little. 

Thus  we  must  not  assume  that  machine  tools  and  fixtures 
do  not  alter  their  shapes  during  constructive  manipulation  and 
use,  for  they  certainly  do  to  a  greater  or  less  extent.  It  is 
our  business  to  see  that  they  do  not  alter  sufiiciently  to  in- 
juriously affect  the  work.  The  allowable  deformation  is.  in 
the  case  of  machine  tools,  probably  less  than  in  any  other 
class  of  machinery,  because  accuracy  of  results  is  usually  the 
first  consideration  in  machine  shop  worlc 

Influence  of  Weight  on  Efficiency  of  Machine  Tools. 
Machine  tools  are  somewhat  peculiar  in  that  mere  weight 
seems  sometimes  to  have  an  important  influence  upon  their 
behavior,  entirely  independent  of  rigidity,  op  strength.  When 
a  machine  tool  has  been  designed  to  be  plenty  rigid  enough — 
so  that  the  deformation  of  its  parts  will  be  well  within  the 
allowable  limits  when  subjected  to  legitimate  stresses — one 


miiy  still  add  niiii-e  metal  niciely  for  weight,  on  what  has 
been  Ciilled  the  anvil  principle.  For  example,  a  lathe  taking 
a  certain  cut  on  work  held  between  centers,  chattered  and 
acted  badly.  The  small  face-plate  used  merely  to  drive  the 
work,  through  the  medium  of  a  dog,  was  removed  and  a  large 
plate  (as  large  as  the  lathe  could  swing)  jnit  upon  the  spindle 
nose  in  its  place,  .\ow  tlie  dog  and  the  work  were  apparently 
driven  precisely  as  before;  neither  the  lathe  spindle  or  any 
oilier  jiorticn  of  the  lathe  or  work  was  more  rigid  than  be- 
fore; but  the  chattering  ceased,  and  the  cutting  was  steady. 
Whether  the  larger  and  heavier  face-plate  resisted  torsional 
vibrations  or  lateral  ones  or  both,  I  cannot  say,  but  it  seemed 
merely  by  its  inertia  or  nionientum  to  resist  the  rapid  alter- 
nate accelerations  and  retardations  which  constitute  vibra- 
tions. So  far  as  1  can  see  it  added  absolutely  nothing  except 
weigiit;    but  its  effect  was  most  strikingly  beneficial. 

This,  however,  does  not  mean  that  we  should  add  chunks 
of  pig-iron  here  and  there  for  the  purpose  of  getting  sufficient 
weight;  but  it  does  mean  that,  sometimes,  after  patterns  have 
been  made  heavy  enough  according  to  every  rule  and  formula, 
they  may  be  improved  by  being  made  still  heavier,  if  they 
are  for  machine  tools:  as  a  prominent  machine  tool  designer 
says:  "In  designing  grinders,  make  them  plenty  heavy 
enough,  and  then  as  much  heavier  as  the  directors  will  allow." 

Vibrations  in  machine  tools  seem  to  result  in  blows  deliv- 
ered upon  the  cutting  edges  of  the  tools,  rapidly  destroying 
them.  In  a  large  manufacturing  establishment  a  great  many 
twist  drills  were  used  which  were  0.224  inch  in  diameter. 
This  is  an  odd  size  and  they  could  not  be  purchased  at  nearly 
as  favorable  prices  as  the  standard  sizes  could  be;  and  they 
were,  therefore,  made  in  the  tool-room  of  the  establishment  in 
which  they  were  used.  At  first  a  small,  or  Xo.  1  universal 
milling  machine  was  employed  in  milling  the  helical  grooves 
in  these  drills,  but  finally  a  larger  machine  by  the  same 
makers  was  installed  for  the  general  work  of  the  tool-room. 
Occasionally  both  machines  were  employed  in  grooving  the 
drills,  and  with  the  aid  of  special  fixtures  it  was  done  rapidly. 


J^acftnif7-]/,.V.  r. 
Fig,  2.    The  Work  to  be  Machined. 

The  larger  machine  would  have  been  pronounced  entirely 
too  heavy  for  the  work,  and  it  was  used  for  these  drills 
simply  because  it  was  more  convenient  to  use  both  machines 
on  the  work  at  the  same  time.  The  cutters  were  made  in 
large  lots  and  were  used  indiscriminately  on  the  two  ma- 
chines. The  speeds  were  so  arranged  that  the  only  practical 
speed  on  the  larger  machine  was  considerably  higher  than  the 
one  used  on  the  smaller  machine,  but  the  cutters  invariably 
held  their  edge  and  remained  in  service  longer  without  grind- 
ing when  used  in  the  larger  machine  than  when  used  in  the 
smaller  one.  All  conditions  were  favorable  to  an  opposite 
result,  except  the  greater  weight  of  the  larger  machine.  Its 
more  massive  knee  and  platen  constituted  a  heavier  anvil, 
which  absorbed  all  vibrations.  I  became  satisfied  that  if  a 
machine  were  to  be  installed  for  use  on  that  job  continuously, 
the  larger  machine  would  have  been  the  proper  choice;  al- 
though previous  to  that  experience  I  would  unhesitatingly 
have  chosen  the  smaller  as  being  ample  for  the  work,  as,  1 
think,  most  others  would  have  done,  including  the  builders. 

First  Principles  of  Shop  Construction. 
One  of  the  first  things  to  be  decided  with  regard  to  any, 
shop  designed  for  building  a  given  machine  is  the  general 
method  to  be  pursued  and  the  arrangement  of  the  shop  floor 
so  as  to  have  parts  of  machines  progress  between  operations 
upcn  them  in  such  a  direction  that,  when  finally  ready  for 
assembling,  they  \\ill  be  near  the  place  where  they  are 
wanted.     There  are  two  general  ways  of  arranging  for  this. 
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In  one,  the  castings  coming  from  the  foundry  are  delivered 
at  one  end  of  the  shop,  and  at  this  end  are  the  planers,  chuck- 
ing machines  and  boring  and  turning  mills  on  which  usually 
the  first  operations  are  performed  upon  castings.  From  here 
they  progress  from  machine  to  machine  for  Bui'cessive  opera- 
tions until,  at  the  other  end  of  the  shop,  they  reach  the 
stores  or  the  assembling  floor.  About  the  same  |)rinciple  is 
applied  in  the  case  of  forginns  and  it  is  quite  common  that 
castings  and  forgings  enter  the  machine  shop  by  the  same 
door. 

In  the  larger  shops  the  alternative  plan  is  often  adopted 
of  having  a  number  of  bays  or  shop  floors  arranged  parallel 
to  each  other,  either  under  the  same  roof,  or  separately,  with 
open  spaces  between;  these  floor  divisions  all  join,  at  one  end. 
a  floor  running  at  right  angles  to  them  aiul  usually  devoted 
to  assembling  or  erecting.  Cars  or  trucks  running  on  floor 
tracks,  or  overliead  traveling  cranes,  convey  materials  tlirough 
each  of  these  bays,  and  the  different  classes  of  materials,  en- 
tering at  one  end,  progress  toward  the  main  bay;  the  progress 
of  the  work  is  analogous  to  the  flow  of  water  through  various 
tributary  streams  until  it  finally  reaches  the  larger  river  in 
which  it  again  flows  in  one  direction  to  its  destination.  Fig.  1 
shows  the  direction  of  the  movement  of  materials  through 
the  various  sections  of  the  shop. 

In  one  bay  there  may  be,  for  instance,  the  automatic  and 
other  screw  machines;  in  another  the  smaller  milling  ma- 
chines; in  another  the  smaller  lathes,  planers,  etc.,  while 
ordinarily  there  would  be  placed  in  the  left-hand  bay  the 
heavier  tools,  floor  plates,  and  portable  tools  required  to  deal 
with  the  heaviest  castings.  These  when  entering  at  the  outer 
end  of  this  bay.  thus  have  the  shortest  possible  distance  to 
travel  through  the  shop  before  reaching  the  general  erecting 
floor  at  the  left-hand  end  of  the  main  bay,  nearest  the  point 
of  shipment. 

Sometimes  the  main  bay  is  higher  than  the  others,  to  give 
head-room  for  the  erection  of  large  machinery,  and  there 
may  be,  along  one  side  of  the  bay,  a  gallery  devoted  to  such 
things  as  brass-working,  automatic  screw  machines,  gear 
cutting,  etc. 

The  Cost  Factor  in  Machine  Manufacture. 

One  might  suppose  that,  with  the  drawing  or  a  sample  of 
the  machine  before  him,  it  would  be  possible  for  any  one 
skilled  in  the  art,  by  referring  to  data  of  the  rates  at  which 
various  operations  can  be  periormed  to  decide  readily  and 
almost  infallibly,  what  methods  to  follow  in  carrying  out  any 
machine  shop  operation;  hut  if  one  chooses  a  method  based 
on  the  experience  of  a  year  ago,  the  chances  are  that  he  will 
deceive  himself,  and  if  he  base  his  choice  upon  experience 
of  five  years  ago,  he  will  almost  certainly  be  wrong.  Besides, 
there  are  personal  factors  to  he  considered.  It  has  been  my 
experience  that,  in  one  first-class  shop,  there  was  a  very  firm 
belief  that  milling  would  not  do  at  all  for  finishing  lathe 
beds;  that  these  must  be  planed,  else  time  would  be  lost  in 
scraping  them  true  enough  to  pass  inspection.  In  another 
shop  all  beds  were  milled  and  this  was  believed  to  be  the  best 
way  of  machining  them.  Both  shops  were  in  the  front  rank 
and  both  were  doing  the  very  best  grade  of  work,  of  an 
approximately  similar  character,  and  in  approximately  equal 
quantities.  It  is  evident  that  a  very  careful  investigation 
would  have  to  be  made  in  order  to  decide  which  of  these 
shops  should  be  the  model  to  follow  in  that  matter;  although 
it  is  certain  that,  if  one  could  probe  deep  enough,  one  would 
surely  find  reasons  for  such  variations  in  practice.  One  of 
these  shops  made  neither  planers  nor  millers  and,  presumably, 
had  no  interest  in  the  one  as  against  the  other;  while  the 
other  made  both  and,  presumably,  was  as  much  in  favor  of 
the  one  as  the  other;  so  that  this  factor  does  not  explain 
in  this  case  such  decided  differences  in  practice. 

Example   of  Decreased   Cost  Due  to   Interchangeable 
Manufacturing  Methods. 

In  choosing  a  method  of  doing  work,  first,  the  quality  of 
the  work  to  be  produced  must  be  considered  and  then  the 
quantity.  I  can  perhaps  best  impress  this  by  citing  a  case 
w-hich  has  come  within  my  own  experience.  A  gray  iron 
casting  designed  as  the  frame  of  a  certain  mechanism  and 
shown  partly  in  Fig.  2,  was  to  be  made.   The  first  experimental 


machine  l.ail  b  cri  made  and  tested,  and  four  had  been  built 
precisely  to  the  dlmenBlons  that  were  to  be  adhered  to  after- 
wards in  manufacturing  if,  after  the  trial  of  these  machines, 
it  should  be  decided  to  take  up  their  manufacture.  The  work 
to  be  done  upon  the  castings  was  to  bore  accurately  the  hole 
.1  through  the  cylindrical  body;  face  oft  the  ends,  true  and 
square  and  to  a  definite  length;  and  tool  the  eurface  li  to  a 
definite  height  above  the  sipiared  end  of  the  hub,  true  and 
square  with  it  within  a  small  limit  of  variation.  The  hole 
was  cored  in  the  casting,  with  about  3/16  inch  to  be  removed 
in  boring. 

In  the  case  of  the  first  casting  machined.  It  was  held  in  the 
jaw  chuck  in  an  engine  lathe,  trued  up  by  the  usual  process 
of  chalk  marking  and  adjusting,  and  then  bored  by  a  tool 
held  in  the  tool-post  in  the  usual  way.  At  the  same  chucking 
the  surface  B  was  faced  off  and  the  adjacent  end  of  the  hub 
was  then  faced  to  give  the  right  height  for  B;  all  this  in- 
volved, of  course,  careful  work  by  a  skilled  man.  The  piece 
was  then  reversed  in  the  chuck,  and  by  means  of  an  indicator 


Fig.  3.    The  Fixture  used  for  Facing:  Operations  on  Work  In  Fig.  2. 

the  bore  was  carefully  trued  up  and  the  other  end  of  the  hub 
faced  to  give  the  piece  proper  length.  For  these  operations 
it  would  have  been  put  upon  an  arbor  if  the  hole  had  been 
of  any  standard  size  for  which  an  arbor  had  been  on  hand, 
but  this  was  not  the  case.  The  cost  of  this  machining  was 
about  12.50. 

Later,  ten  more  castings  were  required,  and  for  these  it 
was  thought  worth  while  to  make  a  fiat  chucking  drill  to 
precede  the  lathe  boring  tool  and  an  arbor  on  which  to  drive 
thtm  while  facing  the  ends  and  the  surface  B.  This  facili- 
tated matters  scmewhat,  and  reduced  the  cost  of  machining 
to  about  $1.50  each. 

It  was  then  decided  to  manufacture  the  machine  of  which 
thisi  formed  a  part,  and  fifty  per  day  were  to  be  made.  The 
lathe  was  now  entirely  abandoned  for  this  work,  and  two 
ordinary  drill  presses  of  good  quality  and  with  automatic 
feed  were  placed  side  by  side  and  close  together.  A  fixture 
was  made  for  one  of  them  which  simply  held  the  casting  ver- 
tical, the  hub  resting  against  set-screws  fitted  to  the  frame 
of  the  fixture,  with  check  nuts  to  hold  them  when  adjusted. 
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A  clamp  held  the  piece  against  these  set-screws  ami  it  was 
not  necessary  to  tighten  this  very  hard,  because  tlie  lug  li 
was  allowed  to  come  against  a  projection  in  the  fixture  and 
prevent  rotation  of  the  work.  A  hardened  and  ground  steel 
bushing  in  the  top  of  the  fixture  guided  the  boring  tool  whicli 
was  what  is  by  some  called  a  butt-mill  and  by  otliers  a  three- 
four-,  or  six-fluted  twist  drill.  It  was  simply  a  solid  cylinder 
with  a  taper  shank  to  fit  the  drill  spindle,  and  having  cut 
upon  its  cylindrical  surface  four  helical  grooves  of  such  a 
shape  that  the  ends  of  these  grooves  formed  radial  cutting 
lips.  They  were  made  radial,  i.  e.,  they  were  ground  to  lie 
in  or  nearly  in  a  radial  plane  because  cored  holes  in  castings 
do  not.  by  any  means,  come  true,  and,  where  the  core  is  con- 
siderably out  of  center,  any  cutting  lip  which  is  ground  at 
an  angle  similar  to  that  of  an  ordinary  twist  drill,  will  be 
crowded  over  by  the  heavier  cut  on  one  side;  whereas,  if  the 
cutting  lips  are  square;  there  will  be  no  tendency  to  crowd 
off  and  much  better  results  will  be  obtained. 

The  workman  (not  a  skilled  mechanic  but  a  specially 
trained  man)  started  boring  and  threw  in  the  automatic  feed. 
While  the  boring  was  thus  going  on,  he  reamed,  with  a  hand 
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Fig.  4.    The  Facing  Tool  Employed. 

reamer,  the  piece  which  had  been  previously  bored,  removing 
about  0.003  inch.  He  then  placed  this  reamed  piece  upon  the 
stud  in  the  fixture  shown  in  Fig.  3.  This  fixture  was  mounted 
upon  the  table  of  the  second  drill  press  with  the  stud  A 
directly  under  the  spindle.  In  the  spindle  was  the  facing 
tool  shown  in  Fig.  4. 

The  work  was  first  placed  upon  the  stud  so  that  the  upper 
end.  or  that  having  the  arm  on  it,  was  uppermost  and  the 
collar  B  was  rotated  until,  by  means  of  its  internal  square 
thread,  it  lowered  the  work  upon  the  stud  until  the,  as  yet 
uncut  face  of  B,  Fig.  2,  was  at  the  height  of  the  swinging 
gage  C,  Fig.  3.  This  was  so  made  that,  when  the  piece  was 
adjusted  to  it,  as  described,  enough  metal  would  he  left  on 
the  surface  B.  Fig.  2,  to, give  a  fair  milling  cut.  The  facing 
tool,  Fig.  4,  was  then  brought  down  and  the  facing  continued 
until  the  end  of  the  shank  and  the  top  of  the  stud  A,  Fig.  3, 
came  together  and  thus  stopped  the  cutting.  The  work  was 
then  reversed,  i.  c,  placed  upon  the  stud  with  the  opposite 
end  uppermost,  when  the  collar  B,  Fig.  3,  was  raised  by  rotat- 
ing as  before  until  the  pin  by  which  it  was  rotated  came  in 
contact  with  the  stop  D.  The  facing  cutter  could  also  be 
adjusted  vertically  upon  the  shank  and  was  held  in  place  by 
the  threaded  collars  above  it.  All  adjustments  of  the  fixture 
and  the  grinding  of  the  facing  cutter  were  done  by  a  skilled 
man,  so  that  the  operator  had  nothing  to  do  hut  handle  it  as 
directed.  By  means  of  these  tools,  all  this  work  was  dona 
while  the  boring  was  going  on  in  the  first  drill  press,  and 
the  labor  cost  was  reduced  to  that  necessary  for  the  boring 
only.  The  face  B,  Fig.  2,  was  afterwards  milled  off  while  the 
piece  was  held  in  a  fixture  which  permitted  the  use  of  a  face 
mill. 

By  the  plan  described,  the  cost  was  reduced  to  about  6  cents 
per  piece,  as  compared  with  the  $2.50  and  $1.50,  which  pre- 
cisely the  same  work  had  cost  by  the  methods  previously 
described.  Now,  considered  by  itself,  no  one  of  these  methods 
was  necessarily  any  better  than  another.  Each  was  adopted 
because  believed  to  be  the  best  for  the  conditions  presented 
at  the  time.  The  first  method,  or  one  very  similar  to  it,  would 
still  be  the  best  one  to  follow  if  only  one  piece  were  to  be 
made  and  if  there  were  no  assurance  that  there  ever  would 
be  another  like  it. 

As  a  first  consideration  the  method  followed  in  each  case 
had  to  be  such  as  to  produce  the  results  aimed  at  in  accu- 
racy, etc.  After  that  it  had  to  be  adapted  also  to  the  number 
of  pieces  which  were  to  be  made,  or  the  rate  at  which  they 
were  to  be  produced;  this  case  has  been  described  in  detail 


to  show  that  the  best  method  of  doing  identically  the  same 
work  usually  depends  very  much  on  the  quantity  to  be  done, 
or  the  rate  at  which  it  is  to  be  done.  But  it  is  not  always 
possible  to  know  how  many  pieces  are  to  be  made  alike,  and 
one  of  the  most  difficult  problems  connected  with  manufac- 
turing is  to  decide  wisely  whether  or  not  to  make  fixtures 
at  a  given  time.  A  rule  that  is  sometimes  used  is  to  make 
jigs  and  fixtures  only  when  it  is  believed  that  their  cost  will 
be  saved  in  one  year.  Some  establishments  charge  off  20 
per  cent  of  the  original  cost  of  all  fixtures  at  each  yearly 
inventory,  thus  distributing  their  cost  over  a  period  of  five 
years.  One  very  prominent  machinery  building  concern  makes 
good  jigs  and  fixtures  for  every  machine  it  builds;  this  is 
done  mainly  because  interchangeability  and  ability  to  supply 
parts  at  any  time  that  will  fit  and  work  without  question  is 
a  part  of  every  sale  or  lease  contract,  and  jigs  and  fixtures 
afford  the  only  practical  means  known  to  them  of  certainly 
securing  that  object. 

Rapid  Development  of  New  Tools  and  Methods. 

Scarcely  anything  is  as  yet  finally  settled  with  regard  to 
the  details  of  shop  practice.  If  to-day  we  are  to  consider  the 
production  of  a  new  machine,  the  decision  with  respect  to 
many  things  connected  with  its  manufacture  would  vary 
between  different  experts;  and,  any  decision  which  is  reached 
at  the  present  time  would  almost  certainly  differ  from  one 
that  would  have  been  reached  a  year  ago,  as  well  as  be  subject 
to  revision   a  year   hence. 

High  speed  steel  has  exerted  an  important  influence,  en- 
abling surplus  metal  to  be  removed  from  castings  and  forgings 
much  more  rapidly  than  was  possible  a  few  years  ago;  but 
this  has  not  in  the  least  shortened  or  reduced  the  cost  of 
many  of  the  most  expensive  operations  which  go  into  the 
production  of  machinery,  i.  e.,  the  careful  laying  out  of  the 
work,  the  careful  measuring  and  gaging  necessary  to  secure 
the  required  accuracy;  the  grinding,  lapping,  scraping,  finish- 
ing and  assembling.  It  has  reduced  the  cost  of  turning,  bor- 
ing, drilling,  milling,  and  planing,  and,  in  some  lines  of  work, 
these  operations  constitute  the  principal  elements  of  cost; 
but  in  other  lines  they  are  relatively  less  important,  and  the 
faster  rate  at  which  these  operations  can  now  be  done  has 
affected  the  cost  of  production  of  such  lines  of  machinery 
comparatively  little. 

Milling  is  a  process  which,  within  recent  years,  has  under- 
gone such  changes  that  one  who  should  have  to  decide  as 
between  milling  and  planing  or  upon  the  type  of  miller  to 
install  or  the  number  of  them  needed  for  a  certain  production, 
would  need  to  know  the  very  latest  attainments  in  that  line. 
At  first  milling  cutters  were  almost  what  might  be  called 
disk-shaped  rotary  files  and  were,  in  fact,  used  as  substitutes 
for  files,  especially  in  producing  forms  which  it  was  necessary 
to  reproduce  in  considerable  numbers  with  considerable  accu- 
racy— gear  teeth  for  instance.  The  rate  at  which  work  was 
done  was  considered  very  fast,  because  it  was  so  much  faster 
than  the  methods  which  it  displaced:  but  such  a  rate  of  doing 
milling  would  now  be  considered  absurdly  slow.  Probably  few 
milling  machines  used  in  those  early  days  could  remove 
more  than  a  pound  of  metal  per  hour. 

At  the  latest  general  meeting  of  the  American  Society  of 
Mechanical  Engineers  a  cutter  was  described  that  converts 
into  chips  and  removes  nearly  13.5  pounds  of  cast  iron  per 
minute.  If  capacity  to  remove  metal  were  the  only  controlling 
factor,  such  figures  would  make  it  pretty  easy  to  decide  in 
most  cases.  But  very  often  the  amount  of  metal  to  be  re- 
moved and  the  character  of  the  pieces  from  which  it  is  to  be 
removed  do  not  permit  of  milling  at  a  rate  anywhere  near 
the  figures  given,  and  other  factors  have  much  to  do  with 
the  choice  of  machines  and  methods. 

The  art  of  grinding  has  also  progressed  very  rapidly  within 
recent  years.  Grinding  machines,  at  first  used  in  machine 
shops  almost  exclusively  for  shaping  or  perfecting  the  forms 
of  hardened  steel  pieces,  are  now  quite  generally  used  for 
finishing,  to  size  and  truth,  spindles,  piston-rods,  automobile 
engine  crank-shafts  and  numerous  other  things  which  are 
first  turned  roughly  and  considerably  above  the  finished  size; 
a  very  high  finish  is  produced  at  less  cost  than  that  at  which 
an  inferior  one  could  have  been  produced  a  few  years  ago. 
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Power  for  Machine  Toole. 
In  nothing,  perhaps,  is  the  illfflculty  of  establishing  definite 
rules  for  maoliiiie  shop  prattlce  more  clearly  Bliown  than 
when  we  investigate  the  matter  of  the  power  required  to 
drive  machine  tools.  An  old  rule  was  to  provide  one  horse- 
power for  each  ten  men  employed  in  a  machine  shop,  includ- 
ing bench  hands  and  all  others,  whether  using  power  or  not; 
and  that  rule  fitted  very  well  with  former  machine-shop  prac- 
tice. For  any  of  the  most  modern  machine  shops,  however, 
such  an  allowance  would  be  absurdly  inadequate. 

As  regards  the  practice  of  to-day,  for  example,  the  West- 
Inghouse  Electric  and  Mfg.  Co.,  which  has  had  a  very  exten- 
sive experience  in  equipping  machine  tools  with  electric  motors, 
says  that  the  conditions  unilor  which  machine  tools  operate 
are  so  varied  that  it  is  impossible  to  represent  even  by  empiric 
formulas  the  exact  horse-power  which  should  be  used  in  all 
cases.  They  give  some  formulas,  however,  based  on  average 
practice,  and  assuming  that  ordinary  carbon  steel  tools  are 
used,  the  assumed  cutting  speed  being  20  feet  per  minute. 
Under  abnormal  conditions  of  either  machine  or  work  the 
formulas  will  give  very  much  smaller  horse-powers  than  those 
which  should  be  applied  to  the  various  machines. 

For  engine  lathes:  H-.P.  =:0.15/S  —  1  In  which  S  is  the 
swing  of  the  lathe  in  inches.  This  would  give,  for  a  10-inch 
swing  lathe,  a  motor  of  0.5  H.P.  and  for  a  20-inch  swing 
lathe  2  H.P.  It  may  be  remarked  that,  although  the  cutting 
speed  is  the  same,  the  20-iuch  lathe  will  have  a  motor  four 
times  as  powerful  as  the  10-iuch  lathe,  and  that,  it  the  cut 
taken  were  of  the  same  character,  the  power  required  would 
be  the  same  for  both.  The  only  way  of  accounting  for  the 
difference  is  in  the  fact  that  heavier  chips  are  taken  in  the 
20-inch  lathes  and  also  that  more  power  is  required  to  drive 
the  lathe  itself. 

For  lathes  doing  specially  heavy  work,  such  as  forge  lathes, 
the  formula  given  is:  H.P.  =  0.234S  —  2  which  for  a  20-inch 
lathe  of  this  description  would  give  2.68  H.P.  This  is  less 
increase  of  power  as  compared  with  the  ordinary  20-inch 
lathe  than  might  have  been  looked  for.  It  will  be  found, 
however,  that,  as  the  sizes  of  the  lathes  increase,  the  power 
provided  by  this  formula  increases  in  a  greater  ratio  than  by 
the  first.  Thus,  comparing  30-inch  lathes,  for  example,  we  get 
3.5  H.P.  and  5  H.P.,  respectively,  and  for  40-inch  lathes,  5  H.P. 
and  7.4  H.P..  respectively. 

For  boring  and  turning  mills  the  same  authority  gives: 
H.P.  =  0.25S  —  4  in  which  S  ^  the  swing  in  inches.  This, 
for  a  6-foot  mill,  gives  14  H.P.  The  formula  for  a  lathe  of 
the  same  swing  would  give  us  only  9  H.P. ;  but  that  formula 
is  based  upon  the  use  of  only  one  cutting  tool;  whereas  boring 
and  turning  mills  ordinarily  use  two  and  often  more. 

For  drill  presses  the  formula  is:  H.P.  =:  O.Oes,  where  S^ 
the  swing  of  the  drill  press  in  inches;  or  for  a  heavy  radial 
drill  press:    H.P.  =  0.1S. 

For  planers  of  ordinary  proportion  between  length  and 
width  the  formula  is:  H.P.  =  3W,  where  W  =  width  between 
the  housings  in  feet.  For  heavy  planers  for  forge  work: 
HP.  ^  4.021T'.  These  formulas  provide  for  two  tools  cutting 
simultaneously;  for  a  return  speed  of  3  to  1,  and  also  for 
the  overload  at  the  moment  of  reversal.  The  increase  in 
power  required  at  the  moment  of  reversal  is  considerable, 
and  the  motor  must  be  of  sufficient  capacity  to  avoid  that 
degree  of  momentary  overload  which,  if  the  planer  were  to 
be  used  always  at  full  stroke,  might  well  be  borne,  but  which 
becomes  too  much  for  the  motor  when  the  stroke  is  so  short- 
ened as  to  keep  the  planer  for  a  very  large  proportion  of  the 
time  in  the  act  of  reversing,  and  thus  gives  the  motor  prac- 
tically a  continuous  overload. 

The  formula  given  for  slab  milling  machines  is:  H.P.  =: 
0.3W,  in  which  W  =  distance  between  the  housings  in  inches. 
This  is  for  carbon  steel  cutters  running  at  20  feet  per  min- 
ute cutting  speed;  for  a  machine  having  42  inches  between 
housings  the  formula  gives  12.6  H.P. 

In  a  paper  by  Messrs.  Wilfred  Lewis  and  Wm.  H.  Taylor, 
presented  at  the  annual  meeting  of  the  American  Society  of 
Mechanical  Engineers  December,  1908,  some  experiments  with 
a  milling  cutter  provided  with  helical,  inserted  blades  of 
high-speed  steel  were  described,  with  which  cutting  was  done 
in  a  miller  42  inches  between  housings,  and  milling  steel  at 


a  cutting  rate  of  88  feet  per  minute.  As  the  power  required 
to  drive  a  milling  cutler  is  proportional  to  the  speed  of  the 
cutter,  our  formula  would  give  55.4  H.P. ;  but  the  power 
actually  used  In  the  experiment  was  92.7  HI".,  or,  nearly  70 
per  cent  more  than  the  formula  gives.  This  is  a  striking 
example  of  the  fact,  clearly  recognized  by  the  Westlnghouse 
Company,  that  "the  above  formulas  may  bo  useful  In  approxi- 
mating the  horse-power  required  under  given  condltlous,  but 
it  has  been  found  that  it  is  impossible  to  derive  any  formula 
which  will  take  account  of  all  the  operative  conditions  and 
the  results  given  by  the  formulas  must  be  invariably  tempered 
by  judgment,  based  upon  the  character  of  the  work,  personnel 
and  numerous  other  factors." 

Much  the  same  thing  applies  throughout  the  field  of  pro- 
ductive engineering.  This,  however,  is  no  reason  for  becom- 
ing discouraged  at  the  prospect  of  ever  mastering  it,  for  it  is 
for  this  very  reason  that  it  is  perhaps  the  field  which,  above 
all  others,  gives  the  widest  scope  for  individuality  and  note- 
worthy achievement. 

•    •     • 

THE  FIRST  LATHE  MADE  IN  INDIA. 

The  accompanying  illustration  shows  a  machine  of  con- 
siderable general  interest  because  of  its  makers,  and  the 
fact  that  it  is  the  first  lathe  constructed  in  India.  It  is  a 
copy  of  a  Barnes  No.  13  engine  lathe  manufactured  by  the 
W.  F.  &  John  Barnes  Co.,  Rockford,  111.,  and  was  constructed 


The  First  Lathe  made  in  India,  and  its  .Makers 

almost  entirely  by  native  Indian  boys  in  the  Methodist  Episco- 
pal Industrial  School  at  Nadiad,  India.  Mr.  H.  F.  Bishop, 
who  is  at  the  head  of  the  school,  says  that  very  little  machin- 
ery is  built  in  India,  and  that  what  is  made  is  mostly  con- 
fined to  railway  work,  cotton  mill  machinery  and  fittings,  and 
structural  steel  fabrication.  The  Mission  Industrial  School 
is  endeavoring  to  start  manufacturing  along  the  lines  of  small 
machinery,  tools,  etc.,  which  will  give  employment  to  the 
natives  and  lift  the  industries  of  the  country  out  of  the 
primitive  state  in  which  they  generally  exist.  Mr.  Bishop 
writes  that  the  lathe  built  by  these  Indian  boys,  who  but 
a  few  years  ago  were  ignorant  famine  waifs,  works  as  satis- 
factorily as  the  original  lathe.  Of  course  the  castings  are 
somewhat  rough  and  the  illustration  shows  it  because  no  fill- 
ing or  painting  was  done  to  improve  the  surfaces. 


Some  of  the  native  Australian  woods  have  a  very  high  ten- 
sile strength.  The  Practical  Engineer  states  that  the  blue  gum 
of  Tasmania  has  an  ultimate  strength  of  29,800  pounds  per 
square  inch,  and  weight  for  weight  has  2.3  tim^s  the  strength 
ot  nickel  steel.  The  modulus  of  elasticity  is  3,500,000.  The 
swamp  gum,  red  gum  and  salmon  gum  wood,  also  Australian 
native  woods,  have  a  tensile  strength  of  about  20,000  pounds 
per  square  inch.  Weight  for  weight,  the  swamp  gum  wood 
has  double  the  strength  of  high-grade  structural  steel.  While 
the  tensile  strength  ot  these  woods  is  high,  the  shearing 
strength  is  low  as  compared  with  steel  as  it  does  not  exceed 
2,000  pounds  per  square  inch  for  any  of  the  woods  mentioned. 
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THE  SQUARING  OF  THE  CIRCLE. 

ANTONIO   LLANO* 

The  squaring  of  tlie  circle  is  a  problem  that  evoryboUy  has 
iieard  of,  but  of  which  many  persons  have  but  a  very  vague 
Idea.  It  has  engaged  the  attention  of  mathematicians  from 
the  dawn  of  civilization  to  our  own  time,  and  been  the  source 
of  ninny  great  discoveries;  nor  has  its  fascinating  power 
failed  to  engage  an<l  wreck  the  scanty  intellects  of  uncultured 
men  that,  having  been  destined  by  nature  to  dig  the  soil  cir 
guide  the  tilling  plow,  have  lost  what  little  reason  they  had 
in  vain  endeavors  In  Sdlve  a  jirolili  ni  tliat  some  of  them  could 


"Nor  has  its  fascinating  power  failed  to  engage  and  wreck  the  scanty 
intellects  of  uncultured  men." 

not  even  state.  The  following  brief  exposition  of  the  true 
nature  of  this  problem,  as  well  as  of  the  simpler  problems  on 
which  its  solution  depends,  may  be  of  interest  to  those  that 
are  not  familiar  with  the  subject;  while  the  approximate 
graphic  solutions  given  may  prove  useful  to  the  draftsman. 

The  simplest  way  of  stating  the  problem  is  this:  Given  a 
circle,  to  construct  a  square  that  shall  have  the  same  area  as 
the  circle. 

It  should  be  noted  that  the  required  square  is  to  be  con- 
structed; and  this  means  that  the  side  of  the  square  is  to  be 
determined  graphically  with  no  other  instruments  than  a 
straightedge  or  ruler  and  a  pair  of  compasses.  It  is  not  neces- 
sarily required  that  the  length  of  the  side  of  the  square  should 
be  computed;  what  is  required  is  that  a  line  should  be  drawn, 
whether  its  length  can  be  calculated  or  not,  that  shall'  fulfil 
the  conditions  of  the  problem.  An  illustration  will  make 
clear  the  difference  between  solving  a  problem  by  computation 
and  solving  it  by  geometrical  construction.  The  two  methods 
are  called,  respectively,  the  analytic  and  the  graphic  method. 

Suppose  that  a  rectangle  R,  Fig.  1,  is  given,  and  that  it  is 
required  to  find  another  rectangle  that  shall  have  the  same 
area  but  a  different  base  c. 

In  the  analytic  method,  the  lengths  of  the  base  6  and  alti- 
tude h  of  the  rectangle  R,  and  of  the  base  c  of  the  required 
rectangle,  are  either  given  or  determined  by  actual  measure- 
ment. Suppose  6  =  12,  /i  =  3,  and  c  =  9,  and  denote  by  x  the 
altitude  of  the  required  rectangle.  Then,  since  the  two  rec- 
tangles are  to,  have  the  same  area,  we  must  have 

9  X  a;  =  12  X  3  =  36, 
whence  a;  =:  3G  -j- '9  ^  4. 

In  the  graphic  method,  it  is  immaterial  what  the  lengths  of 
6,  h  and  o  are,  provided  these  lines  are  given  on  paper;  that 
is,  provided  they  are  already  drawn.  Draw  A  B.  Fig.  2.  equal 
to  h.  From  A,  lay  off  A  C  =  c.  From  C.  draw  C  H  =  ft  in  any 
direction   other   than   the   direction   of   A  B.     Draw   A  H.   and 
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produce  it.  From  B.  draw  BX  parallel  to  C  H,  intersecting 
A  n  produced  in  A'.  Then  BX  is  the  altitude  of  the  required 
rectangle.     For  the   similar   triangles  AC"//  and   ABX  give 

AG  :   C  H  =  A  B  :   BX; 

that   is. 

c  :   h  =  h  :  BX, 
whence  cXBX=ibXh,  aa  required. 

When  the  object  of  a  geometrical  probem  is  to  draw  a  line 
satisfying  certain  conditions,  the  line  can  always  be  drawn 
if  its  exact  length  can  be  computed;  that  is,  a  geometric  con- 
struction can  always  be  accomplished  if  an  cxai  t  analytic  solu- 
tion can  be  found.  Thus,  in  the  preceding  example,  the  rec- 
tangle can  be  constructed  after  its  altitude  x  has  been  calcu- 
lated. The  converse  proposition,  however,  is  not  true:  a  prob- 
lem may  have  an  exact  graphic  solution,  and  yet  not  have 
an  exact  analytic  solution.  Suppose,  for  example,  that  it  is 
required  to  find  the  hypotenuse  of  a  right-angled  triangle 
whose  sides  are  5  and  3.  We  may  draw  a  right  angle,  and  lay 
off  from  its  vertex,  to  any  convenient  scale,  the  lengths  3 
and  .')  of  the  sides;  the  line  joining  their  extremities  is  the 
required  hypotenuse.  Yet,  we  cannot  exactly  determine  this 
hypotenuse  by  computation,  since  its  length  is  V9  +  25,  or 
V34;  and,  although  we  can  express  v'34  to  any  desired  degree 
of  approximation,  we  cannot  (ietermine  its  exact  value. 

Tlie  following  additional  illustration  of  the  principle  just 
explained  has  a  direct  bearing  on  the  problem  of  squaring  the 
circle.  Let  it  be  required  to  determine  the  side  of  a  square 
having  the  same  area  as  a  triangle  whose  base  and  altitude 
are  h  and  h.  respectively.  If  the  side  of  the  square  is  denoted 
by  J",  the  analytic  statement  of  the  problem  is 

x-=  =  hh^2 
and  the  analytic  solution   is 


a;  =  V  6ft  -^  2 


3/iir/i/»cry,.V.  r. 


Fig.  I. 


If  —  bh  is  a  perfect  square,  the  value  of  x  can  be  determined 

2 
exactly,  and  the  square  readily  constructed.  Thus,  if  6  =  24 
and  ft  =  3,  6ft  -=-  2  =  36,  and  x  =  V~36  =  6.  If  6ft  -^  2  is  not  a 
perfect  square,  there  is  no  exact  analytic  solution.  The  exact 
geometric  solution,  however,  is  always  possible,  and  is  accom- 
plished thus: 


^/uc'iinerj/.y.r. 


Fig.  2. 

On  an  indefinite  line  A  P,  Fig. 


3,  lay  oft  A  B  =  6  -=-  2,  and 
BHz=h.  Bisect  AH  at  0,  and,  with  center  0  and  radius  0  A, 
describe  a  semicircle  AQ  E.  At  B,  erect  a  perpendicular  to 
A  H,  intersecting  the  semicircle  in  X.  Then  B  X  is  the  side  x 
of  the  required  square.  This  follows  from  the  fact  that,  the 
angles  of  the  triangle  ABX  being  equal  to  those  of  the  tri- 
angle E  B  H.  the  two  triangles  are  similar,  and,  therefore, 
AB  :  BE  =  BX  :  B  H,  or  A  B  :  BX=:BX  :  BH, 

whence 

B  A'^'  =  A  B  X  B  H  =  ( 6  -=-  2)  X  ft  =  bft  -4-  2 

Here,  then,  we  have  another  case  in  which  the  graphic 
solution  of  the  problem  is  always  possible,  whether  the  analy- 
tic solution  is  possible  or  not. 

We  may  now  return  to  the  squaring  of  the  circle;  or,  as 
mathematicians  call  it,  the  quadrature  of  the  circle.  If  the 
area  of  a  circle  of  given  diameter  could  be  exactly  calculated, 
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the  construction  of  tlio  o<|tilvaleiit  square  would  offer  uo  diffi- 
culty. Suppose,  for  e.xainple,  that  the  exact  area  of  a  circle 
la  15.75  square  inches.  This  area  may  be  expiCHScd  aa  the 
area  of  a  triangle  having  a  base  of  (2  X  15.75)  Inches  and  an 
altitude  of  1  inch,  and  the  equivalent  square  can  be  con- 
structed in  the  manner  already  explained. 

It  is,  then,  natural  to  try  first  to  find  an  expression,  or 
formula,  for  the  area  of  the  circle  in  terms  of  the  diameter 
or  of  the  radius.  The  investigation  leads  to  the  conclusion 
that  the  area  of  a  circle  is  eq\ial  to  the  area  of  a  triangle 
whose  base  is  the  length  of  the  circumference  and  whose 
altitude  is  the  radius  of  the  circle;   so  that,  if  the  length  of 


_>^  Jfac»/ii<-r|/,.V.r. 


Pig.  3. 

the  circumference  can  be  either  computed  or  constructed, 
the  area  of  the  circle  and  the  side  of  the  equivalent  square 
can  be  readily  determined. 

Algebraically,  the  relation  between  the  area  A,  the  radius 
R  and  the  circumference  C  is  thus  expressed: 

A  =  RC  ^ 2 
Since  all  circles  have  the  same  form,  any  two  circles  of 
different  diameters  may  be  regarded  as  being  the  same  circle 
drawn  to  two  different  scales;  and  so  their  circumferences 
must  be  proportional  to  their  diameters  or  to  their  radii.  If, 
for  instance,  the  diameter  of  a  circle  is  three  times  tlie 
diameter  of  another  circle,  the  circumference  of  the  former 
circle  must  be  three  times  the  circumference  of  the  latter. 
Let  R,  D  and  C  be,  respectively,  the  radius,  diameter  and 
circumference  of  a  circle,  and  R^.  D^,  C^  the  radius,  diameter 
and  circumference  of  another  circle.  Then,  the  principle 
stated  above  may  be  expressed  algebraically  as  follows: 

C       R         C       D 

C,       R^        C,       D, 

From  the  second  of  these  two  equations  is  derived  the  im- 
portant relation 

C       C, 

D       B, 

We  thus  see  that  the  ratio  of  a  circumference  to  its  diam- 
eter is  the  same  as  the  ratio  of  any  other  circumference  to  its 
diameter;  that  is  to  say,  that  the  number  obtained  by  dividing 
the  length  of  any  circumference  by  the  length  of  its  diameter 
is  constant,  or  fixed,  or  alw-ays  the  same.  This  fixed  number 
is  usually  denoted  by  the  Greek  letter  n  (called  pi).    From  the 

C 
equation  —  =  tt  follows 
D 

C  =  7rD  =  27rJJ. 

If  we  knew  the  exact  value  of  tt,  the  circumference  C,  and 
therefore  the  area  A.  and  the  side  of  the  equivalent  square, 
could  be  determined,  as  already  explained.  The  squaring  of 
the  circle,  then,  finally  reduces  to  the  determination  of  the 
number  ir.  The  French  geometer  Legendre  proved,  over  100 
years  ago,  that  tt  is  an  incommensurable  quantity;  that  is,  a 
quantity  that,  like  sj2,  ^12,  cannot  be  expressed  exactly  by 
any  number,  either  integral  or  fractional.  This  disposed  of 
the  analytical  solution  of  the  problem,  showing  that  it  was 
impossible.     The   graphic   solution,    however,   still    remained 


a    pusHibility,    until    the    (iernian    mathematician    Llndenjan 
proved,  in  1882,  that  this  sululion,  also,  is  impossible. 

liut,  although  no  exact  solution  of  the  problem  1b  possible, 
approximate  solutions,  both  analytical  and  graphical,  have 
been  found  that  meet  all  the  requirements  of  practical  com- 
putation and  drafting.  Various  methods  and  formulas  have 
been  devised  by  which  the  value  of  ir  can  be  obtained  to  any 
required  degree  of  approximation,  and  some  astoundingly 
patient  calculators  have  computed  this  mysterious  number 
to  more  than  seven  hundred  decimal  places.  For  very  accu- 
rate work,  the  appro.\lniate  value  3.1415927  is  used;  but,  for 
marly  all  practical  purposes.  3.H16  is  considered  close  enough. 
One-fourth  of  the  latter  value,  or  .7854,  serves  to  calculate  the 
area  of  a  circle  In  terms  of  the  diameter,  according  to  the 
formula 

K  D  w  h- 

A=— X  C  =  — X  ir/}  = . 

2  4  4 

The  value  of  tt  to  twenty  decimals  Is 

3.14159265358979323846. 
This  value,  as  well  as  closer  values,  is  obtained  by  means 
of  series.  Elementary  geometry,  however,  affords  some  meth- 
ods that,  although  exceedingly  laborious,  were  for  a  long 
time  the  only  ones  used  for  the  determination  of  v.  The 
simplest  method  consists  in  computing  the  perimeters  of  the 
inscribed  and  circumscribed  square  in  a  circle  of  diameter  1; 
from  these,  the  perimeters  of  the  inscribed  and  circumscribed 
polygons  of  8  sides;  from  these,  the  perimeters  of  the  poly- 
gons of  16  sides,  and  so  on.  Since  the  length  of  the  circum- 
ference lies  between  any  two  corresponding  perimeters,  the 
figures  that  these  two  perimeters  have  in  common  are  figures 


31(u-hincry,y.Y.  '  J/acAi»i*rv..V.r. 

Fig.  4.  Pig.  S. 

of  the  number  expressing  the  approximate  length  of  the  cir- 
cumference, and,  therefore,  the  approximate  value  of  «■,  for 
in  this  case  C  =  7r  x  l  =  ir.  It  is  found  by  this  method  that 
the  perimeters  of  the  inscribed  and  circumscribed  polygons 
of  8,192  sides  are,  respectively,  3.1415926  and  3.1415928,  nearly; 
whence  it  follows  that  the  value  of  jr,  to  six.  decimals,  is 
3.141593. 

22 
The  value  — ,  or  3.143.  is  convenient  for  rough  calculations 
7 
and  estimates.     A  much  closer  value  is  that  determined  by 

355 
Peter    Metius    in    the    sixteenth    century:     namely,    • = 

113 
3.1415929.      The    common    fraction    expressing    this    value    is 
often  used  for  slide-rule  computations;  it  can  be  easily  remem- 
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lieivd  anil  written  by  applying  the  followiiiK  rule;  Write  Iwlee 
each  of  the  first  three  odd  numbers,  thus:  113355;  divide 
the  resulting  group  of  figurt's  Into  two  groups  of  three  figures 
each:  the  first  group.  113,  is  the  denominator  of  the  fraction; 
the  second  group,  355.  is  the  numerator.  Since  tt  is  greater 
than  1.  It  is  easy  to  tell  which  of  the  two  groups  Is  the 
numerator,  and  which  is  the  denominator. 

Of  the  approximate  graphic  solutions,  one  of  tlie  simplest 
consists  In  adding  to  3  times  the  diameter  one-flflh  the  side 
of  the  square  inscribed  in  the  circle;  the  result  is  the  approxi- 
mate length  of  the  circumference.  This  method  is  equiva- 
lent to  t.aking  17  =  3.14142. 

A  construction  that  gives  a  closer  approxinialidii  (lian  the 
preceding  is  as  follows:  Let  F  O,  Fig.  4,  be  the  given  circle. 
O  its  center,  and  MN  any  diameter.  Draw  the  tangents  MX 
and  NY.  On  MX.  lay  oft  JtfB  equal  to  3  times  the  radius. 
Draw  OE  making  an  angle  of  ,10  degrees  with  ON  (which 
can  be  very  readily  done  with  a  drawing  triangle).  The  line 
B  E  will  then  be,  approximately,  equal  to  one-half  the  circum- 
ference. This  method  is  equivalent  to  taking  tt  equal  to 
3.14153,  which  differs  but  little  from  the  usual  value  3.1416. 

The  following  construction  is  due  to  the  French  geometer 
H.  Sonnet:  Draw  the  diameter  MN  and  the  tangent  ,1/ X, 
Fig.  5.  From  the  center  0,  lay  off  0  Z?  equal  to  one-sixth  the 
radius;  from  B,  with  a  radius  equal  to  twice  the  diameter, 
describe  an  arc  cutting  M  X  in  T.  Draw  T  N,  intersecting 
the  circumference  in  I.  Then,  the  chord  MI  is,  approxi- 
mately, equal  to  the  side  of  the  equivalent  square.  Draw  IH 
perpendicular  to  M  N.  Then,  MH  is,  approximately,  equal  to 
the  length  of  a  quadrant,  or  one-quarter  of  the  circumference. 
This  method  is  equivalent  to  taking  7r  =  3.14158 — a  very  close 
approximation. 

In  practice,  when  the  numerical  value  of  the  diameter,  ex- 
pressed in  units  of  length,  is  known,  the  simplest  way  to  lay 
off  the  length  of  the  circumference  on  a  straight  line  is  to 
multiply  the  diameter  by  3.1416,  or,  if  a  slide-rule  is  used,  by 

355 

,  and  lay  off  the  result  to  scale.    When,  however,  a  circle 

113 

is  simply  given  on  paper  (on  a  drawing),  its  exact  diameter 
not  being  known,  the  graphic  solutions  are  usually  more  con- 
venient. 

*     *     * 

FORMULAS  AND  TABLES  FOR  HORSE-POWER 
OF  GASOLINE  ENGINES.* 

MORRIS  A.  HALL.t 

The  horse-power  of  a  gasoline  engine  can,  of  course,  be 
figured  easily  enough  from  the  well-known  formula 

PLAN 


2  X  33,000 
in   which 

P  =  the  mean  effective  pressure, 

L=rthe  stroke  in  feet, 

4=  the  area  of  the  piston  or  cylinder  bore  in  square  inches. 

2\r^the  number  of  revolutions  per  minute. 

In  order,  however,  to  save  calculations  a  table  can  be  pre- 
pared, giving  at  a  glance  the  horse-power  of  gasoline  engines, 
when  the  bore  and  the  stroke  are  known.  Such  a  table  is 
presented  in  the  accompanying  Supplement  in  Table  I.  This 
table  shows  the  indicated  horse-power  or  ideal  power.  To 
obtain  the  actual  horse-power  from  the  indicated  horse-power 
given  in  the  table,  the  figures  stated  must  be  multiplied  by  a 
factor  based  on  the  mechanical  efficiency  of  the  mechanism, 
which  may  vary  from  94  to  70  per  cent,  and  in  some  cases 
even  less.  As  a  fair  average,  however,  80  per  cent  may  be 
used  in  the  calculations.  In  the  table  presented  in  the  Sup- 
plement the  bore  is  given  in  the  left-hand  vertical  column, 
while  the  stroke  is  given  in  a  horizontal  line  at  the  top; 
beginning  with  a  stroke  which  is  equal  to  the  bore,  which  is 
found  in  the  column  headed  bore  +  zero,  the  stroke  increases 
in  each  successive  column  by  14  inch  up  to  the  final  column, 
which  is  2  inches  longer  than  the  diameter  of  the  bore.  Thus 
the  powers  given  are  for  engines  varying  from  2-inch  diam- 
eter   by    2-inch    stroke,    up    to    6%-inch    diameter    by    7-inch 

•  With  Data  Sheet  Supplement. 
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stroke.  The  figures  given  are,  of  course,  for  a  single  cylin- 
der, and  for  multi-cylinder  engjnes  all  that  Is  required  Is  to 
multiply  by  the  number  of  cylinders.  In  figuring  the  table, 
the  formula  stated  at  the  beginning  of  this  article  was  used, 
the  mean  effective  pressure  being  taken  as  90  pounds  per 
square  inch,  and  the  number  of  revolutions  as  1.000  per  min- 
ute. .Viuf'ty  pounds  moan  effective  pressure  corresponds  to 
a  compression  pressure  of  68 '/j  pounds.  This  may  be  verified 
by  using  Grover's  well-known  formula: 

/•  =  2C  —  O.OIC, 

where  C  Is  the  compression. 

This  compression  of  68',.^  pounds  is  taken  as  an  average 
figure,  but  the  compression  may  in  reality  vary  all  the  way 
from  60  to  100  pounds,  and  racing  automobiles  have  been 
built  using  a  compression  of  120  pounds. 

As  cars  using  60  pounds  compression,  we  may  mention  the 
Franklin  and  Covert  cars;  the  Thomas  and  Mollne  cars  use 
65  pounds,  while  the  Columbia  cars  use  100,  and  the  Acme, 
102.  For  these  cases,  the  power  corresponding  may  be  found 
from  the  table  by  multiplying  the  figures  there  given  by  the 
following  factors: 

For  CO  pounds  compression,  multiply  by  0.933 
"     70        "  "  "  "    1.011 

"     80        "  "  "  "    1.066 

•■     90        "  "  "  "    1.100 

"  100        "  "  "         "    1.111 

As  an  example  taken  at  random,  illustrating  the  use  of  the 
table,  let  us  find  the  power  for  a  5%-inch  bore,  6-inch  stroke, 
4-cylinder  engine.  In  the  line  of  5yo-inch  bore  and  in  the 
column  headed  bore  +  y.>  Inch,  we  find  the  value  16.2,  which, 
multiplied  by  4,  gives  64.8,  as  the  indicated  horse-power. 
Assuming  a  mechanical  efliclency  of  80  per  cent,  we  get  51.8 
H.  P.  as  the  actual  horse-power.  In  Table  II  is  given  the 
direct  or  actual  horse-power  of  gasoline  engines,  as  figured 
from  the  empirical  formula 

V 

—  =:  horse-power 
2.5 

which  was  recently  adopted  by  the  Association  of  Licensed 
Automobile  Manufacturers.  This  formula  is  based  on  a  pis- 
ton speed  of  1,000  feet  per  minute,  which  gives  2,000  R.  P.  M. 
for  a  3-inch  stroke.  1.500  R.  P.  M.  for  a  4-inch  stroke,  1,200 
R.  P.  M.  for  a  5-inch  stroke,  and  1.000  R.  P.  M.  for  a  6-inch 
stroke.  This  table  would  then  compare  with  Table  I  only 
on  the  basis  of  1,000  R.  P.  M.,  which  would  give  a  uniform 
stroke  of  6  inches  for  all  engines  regardless  of  diameter. 
As  an  example,  take  the  same  engine  as  above,  5%  inch  diam- 
eter by  6-inch  stroke,  having  4  cylinders.  In  the  table  we 
find  the  horse-power  given  as  12.10.  This,  multiplied  by  4 
gives  us  48.4,  which  is  reasonably  near  the  figure  51.8  for  the 
horsepower,  previously  found,  to  Indicate  that  the  empirical 
formula  given  above  is  approximately  correct. 

*  *     * 

Consul-General  Frank  H.  Mason  writes  from  Paris  that 
some  of  the  noticeable  features  at  this  year's  exposition  of 
automobiles  in  Paris  was  the  evidence  of  the  low-priced  car, 
and  the  general  attempt  to  reduce  the  price  of  standard  auto- 
mobiles, without  reducing  their  comfort  or  usefulness.  This 
reduction  in  price  has  been  partly  achieved  by  elminating 
unessential  features,  and  also  by  improved  construction  tend- 
ing towards  simplification.  Larger  and  more  comfortable 
bodies  have  been  placed  on  moderate  sized  frames;  the  cylin- 
ders are  cast  uniformly  in  one  piece,  and  the  motor  is  placed 
further  forward  on  the  chassis,  with  the  radiator  behind  it. 
The  gear  boxes  are  shorter  and  smaller,  and  the  cardan  shaft 
and  live  axle  drive  are  almost  universally  used  on  vehicles 
below  25  horse-power.  Forced  feed-lubrication  is  used  on  the 
high  grade  types.  The  high  tension  magneto  is  replacing 
the  low  tension  type.  Self-starting  devices  are  common,  even 
on  medium  priced  cars,  and  the  honey-combed  radiators  are 

losing  ground. 

*  *     * 

The  very  best  formal  training  for  a  young  man  is  that  of  an 
engineer,  no  matter  what  pursuit  he  may  follow.  It  estab- 
lishes the  true  value  of  efficiency,  the  habit  of  orderly  think- 
ing. 
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CUTTING  HELICAL  GEARS  ON  THE  BROWN  & 
SHARPE  AUTOMATIC  SCREW  MACHINE. 

TliP  ribbon  bjooIs  of  a  certain 
typewriter  are  rotated  by  a  systein 
of  shafts  anil  gearing,  wbit-h  In- 
rludes  a  pair  of  small  spiral  gears — 
or  helical  gears,  rather,  to  bo  ex- 
act. Those,  until  recently,  were  cut 
on  small  luuul-operated  gear-cutting 
machines  of  special  design,  which 
performed  the  operation  in  the 
same  way  that  helical  gears  are  cut  in  a  milling  machine;  that 
Is  to  say,  the  blank  was  fed  forward  and  rotated  at  the  same 
time  under  a  revolving  formed  cutter,  it  was  then  returned 
to  the  starting  position  again,  indexed  and  fed  forward  for 
a  second  cut — and  so  on  until  all  the  teeth  were  formed. 
Having  had  some  previous  experience  in  cutting  triple  worms 
for  gas  meters  in  the  automatic  screw  machine,  the  Brown  & 
Sharpe  Mfg.  Co.  undertook  to  cut  these  helical  gears  in  the 
same  way.  The  tools  and  operations  employed  for  this  work 
are  herewith  illustrated  and  described.  The  effectiveness, 
rapidity,  and  comparative  simplicity  of  the  mechanism  em- 
ployed, will  at  once  appeal  to  the  mechanical  mind;  and  the 
job.  as  a  whole,  is  a  first-rate  piece  of  evidence  of  the  versa- 
tility of  the  automatic  screw  machine. 

Helical  Gear  Generating  Tool  for  the  Screw  Machine. 

The  machine  is  shown  rigged  up  for  producing  helical 
gears  in  Fig.  1.  Figs.  2  and  3  show  front  and  rear  views  of 
the  tooth-generat- 
ing tool,  and  Fig.  4 
shows  details  of  its 
construction.  The 
principle  of  its  op- 
eration will  best  be 
understood  from 
the  latter  engrav- 
ing. 

When  this  tool 
ccnus  into  action, 
the  blank  has  been 
formed  in  the  ma- 
chine to  the  condi- 
tion shown  at  D  in 
Fig.  5.  The  hole 
has  been  drilled 
and  reamed  and  the 
outside  diameter 
formed  to  the  re- 
quired dimensions. 
When  the  tool  is 
brought  up  to  the 
work  the  three-cor- 
nered driving  cen- 
ter G  enters  the  drilled  hole,  and  is  thereby  caused  to  revolve 
with  the  blank.  As  it  is  screwed  firmly  into  the  long  driving 
gear  H,  this  latter  is  also  set  in  motion  in  unison  with  the 
spindle  of  the  machine.  Gear  H  has  helical  teeth  cut  on  it  en- 
gaging mating  teeth  in  helical  gear  J.  which  is  mounted  on 
a  short  horizontal  shaft  having  spur  gear  K  keyed  to  it 
at  the  rear  end.  This  gear,  through  a  large  idler  L,  drives 
gear  M,  which  is  keyed  to  the  cutter  spindle  S.  Cutter  N 
mounted  on  the  spindle  has  the  form  of  a  helical  gear  prop- 
erly cut  to  mesh  with  the  gear  to  be  formed.  It  is  made 
of  hardened  tool  steel  and  is  ground  on  one  face,  which  face 
is  set  as  shown  in  the  end  view,  so  that  it  is  in  the  plane 
of  the  axis  of  the  work.  By  means  of  the  train  of  gearing 
just  described,  it  will  be  seen  that  cutter  N  may  be  caused 
to  revolve  in  unison  with  the  work  as  though  it  were  in 
mesh  with  the  latter  after  the  teeth  have  been  cut. 

Driving  center  G  and  the  front  bearing  of  gear  H  are  sup- 
ported in  a  sliding  bushing  0  seated  in  the  body  P  of  the 
tool.  A  plunger  Q  in  the  shank  of  the  tool  is  pressed  by  a 
long  and  stiff  spring  against  the  end  of  the  bearing  of  H. 
This  serves  to  keep  G  pressed  into  the  hole  in  the  work.  As 
the  tool  advances  over  the  work,  G  and  H  are  forced  back 


Fig.  1.    An  Automatic  Screw  Machine,  arranged  for  Gear  Cutting. 


with  relation  lo  the  holder,  remaining  stationary  so  far  as 
endwise  movement  Ib  concerned  with  relation  to  the  work. 
The  thrust  betNyeen  Q  and  the  end  of  H  1b  taken  by  a  hard- 
ened ball  pivot  bearing  as  shown,  bo  that  'the  friction  is  in- 
appreilable.  The  extended  Up  on  the  bushing  O  is  Bimply 
for  the  purpose  of  providing  the  long  keyway  shown,  which 
engages  a  pin  In  the  body  P  to  prevent  0  from  turning. 
When  the  tool  Is  not  In  contact  with  the  work,  screw  l(  llniltB 
the  outward  movement  of  O,  H,  and  0  produced  by  spring 
plunger  Q. 

The  Operation  of  Cutting  the  Teeth. 
Consider  now  that  we  have  a  gear  blank  In  the  machine 
with  the  teeth  all  cut  but  not  yet  severed  from  the  bar,  and 
suppese  the  cutter  K  to  be  meshed  with  it  as  shown  at  D 
in  Fig.  ,').  Suppose  further  that  the  spindle  of  the  machine 
has  been  stopped.  If  now  the  turret  slide  be  moved  forward 
or  back  from  the  position  shown,  so  that  tool  P  is  pushing 
forward  or  back  over  the  work,  center  O  and  gear  H  remain 
stationary  with  reference  to  the  work,  but  move  back  and 
forth  with  relation  to  the  tool-holder.  This  axial  movement 
of  gear  //  will  evidently  rotate  helical  gear  J,  which,  through 
the  train  of  spur  gears  K.  h  and  M  will  in  turn  rotate  the 
cutter  A'.  The  ratio  of  this  train  of  gearing  is  such  that  the 
rotary  movement  given  to  N  by  the  longitudinal  movement  of 
the  tool-holder  in  either  direction  keeps  it  exactly  in  step 
with  the  teeth  of  the  work.  Thus  the  movement  of  the  tur- 
ret slide  rolls  the  cutter  on  the  work  just  as  if  the  latter 
were  mounted  perfectly  free  on  its  axis  and  were  rolled  by 

the  teeth  of  the 
work  itself,  instead 
of  through  the 
train  of  gearing  de- 
scribed. 

Consider  further, 
with  the  cutter  and 
work  set  in  the  re- 
1  a  t  i  o  n  shown  in 
Fig.  5.  that  the  tur- 
ret slide  of  the  ma- 
chine is  fixed  in 
position,  but  that 
the  spindle  and  the 
work  is  rotated. 
The  rotation  of  the 
gear  revolves  the 
three-cornered  driv- 
ing center  G,  which, 
in  turn,  transmits 
its  motion  to  gear 
H.  and  thence  to 
gears  J.  K.  L.  If, 
and  cutter  X.  The 
ratio  of  this  train 
of  gearing  is  again  such  that  the  rotary  movement  thus 
given  the  cutter  is  in  the  proper  ratio  to  keep  the  latter 
in  step  with  the  teeth  cut  in  the  work,  so  that  the  work 
and  cutter  revolve  together  as  if  they  were  a  pair  of 
helical  gears  driving  each  other,  with  no  connection  through 
the  train  of  gearing. 

It  has  thus  been  shown  that  the  cutter  will  be  kept  in 
step  with  the  work  if  the  tool  is  moved  axially  back  and 
forth  over  the  work  while  the  latter  is  stationary.  It  has 
also  been  shown  that  the  cutter  will  keep  in  mesh  with  the 
work,  while  the  latter  is  revolving  and  the  turret  slide  and 
the  tool  are  stationary.  Since  the  cutter  and  work  are  kept 
in  step  under  these  two  conditions  separately,  they  are  still 
in  step  when  the  two  movements  are  combined.  This  tool 
and  its  arrangement  of  gearing  can  thus  be  moved  back  and 
forth  over  the  revolving  work  without  throwing  the  teeth  in 
the  cutter  and  the  teeth  in  the  work  out  of  step  with  each 
other.  This  always  supposes,  of  course,  that  the  tool  is  not 
moved  back  so  far  that  driving  center  G  loses  its  contact 
with  the  work,  as  the  proper  meshing  of  the  cutter  depends 
on  the  driving  connection  between  G  and  the  blank.  If  G 
is  ever  moved  back  out  of  contact  with  the  blank,  this  con- 
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nection   Is  broken  and   when   the  cutter   is  again   moved   for- 
ward onto  the  work,  it  will  probably  be  found  out  of  step. 

The  action  of  cutter  .V  will  be  readily  understood  now  that 
the  method  of  driving  it  has  been  explained.  The  face,  which 
is  in  the  plane  x — x  of  the  axis  of  the  work,  as  shown  ia 
the  end  view  of  Fig.  4,  is  the  cutting  edge.  As  the  tool  is 
forced  onto  the  work,  this  revolving  cutting  edge,  having 
the  exact  shape  of  the  helical  gear  which  is  to  engage  with 
the  work,  cuts  teeth  of  that  exact  shape  on  the  blank  as  it 
is   gradually   forced   over   it.     In   other   words,   the  operation 


Fier-  2.    Front  view  of  the  Helical  Tooth  Generating  Tool. 

is  an  example  of  the  moUling-geiierating  principle,  the  cutter 
M  molding  the  proper  surface  to  mesh  with"  its  own  teeth. 

Details  of  Construction  of  Generating'  Tool. 

The  various  adjustments  of  the  tool  may  be  understood 
by  reference  to  Figures  2,  3  and  4.  The  shank  of  the  tool  is 
made  very  long,  as  may  be  seen  also  in  Fig.  1. 
This  permits  the  use  of  a  spring  for  plunger  Q 
long  enough  so  that  its  pressure  will  not  be  ma- 
terially greater  when  the  cutter  is  pushed  clear 
over  the  work  at  the  completion  of  the  cut,  than 
when  center  G  first  enters  the  hole  in  the  work. 
If  the  pressure  should  materially  increase,  there 
would  be  danger  that  G  might  be  pressed  further 
Into  the  edge  of  the  hole,  thus  disturbing  the  axial 
relation  of  G  and  the  blank,  and  consequently 
throwing  the  cutter  and  the  work  out  of  step  with 
each  other  by  that  amount.  The  use  of  the  long 
spring  avoids  the  possibility  of  trouble  on  this 
score. 

The  cutter  spindle  S  is  mounted  in  bronze  bushed 
bearings  in  front  arid  back  plates  T  and  U,  which 
are  clamped  together  and  to  the  body  P  of  the  tool  by  studs  and 
nuts  T.  These  studs,  as  is  most  plainly  shown  in  the  sectional 
view  in  Fig.  4,  pass  through  elongated  slots  in  the  body  so  that 
the  cutter  spindle  may  be  adjusted  for  a  larger  or  smaller 
diameter  of  work  by  means  of  set-screws  W,  the  adjustment 
being  locked  by  nuts  V.  This  adjustment  would,  of  course, 
disturb   somewhat   the   correct   meshing   of   gears   L  and    M. 


visable  to  have  aa  little  back  lash  as  possible  between  the 
cutter  and  the  driving  center  to  prevent  the  former  from 
jumping  or  chattering  when  first  commencing  the  cut.  When 
there  is  much  back  l;ish  the  ends  of  the  teeth  where  the  cut 
commences  are  not  formed  to  quite  the  proper  shape.  While 
there  is  no  great  harm  in  this  in  the  case  of  a  helical  gear, 
in  which  the  contact  takes  place  in  the  center  of  the  face, 
it  gives  a  poor  appearance  to  the  work,  and  so  should  be 
avoided. 

The  thrust  of  the  revolving  work,  pressing  down  on  the 
cutter  when  the  tool  is  in  action,  is  taken  by  a  ball  bearing 
at  Z.  This  is  the  only  point  where  there  would  be  any  great 
danger  of  excessive  friction  so  that  the  probability  of  O 
slipping  in  the  work,  due  to  too  great  a  resistance  in  the 
mechanism  it  has  to  drive,  is  obviated.  As  was  explained 
earlier,  for  the  desired  action,  the  cutting  edge  of  the  cutter 
must  be  in  the  plane  of  the  center  line  of  work.  In  the  tool 
shown,  no  special  provision  is  made  for  maintaining  this 
condition.  As  the  face  of  the  cutter  is  sharpened  it  is  neces- 
sary to   pack  it  out  with   filling  washers.     In   later   designs. 


Fig.  4. 


LiLl U  J-* 

Details  of  Construction  of  Generating  Tool. 


Fig.  3.    Kear  Vie\?  of  Generating  Tool  \^th  Gear  Guard  Removed. 

Gear  L  is  therefore  mounted  on  a  stud  X  which  floats  in 
an  enlarged  hole  in  the  body,  and  so  may  be  adjusted  by 
means  of  suitable  set-screws  which  bring  it  into  proper  mesh 
wMth  both  M  and  K.  The  shaft  on  which  the  latter  is  mounted 
is  also  carried  in  a  sliding  block  Y.  by  means  of  which  gears 
J  and  //  can  be  moved  into  closer  or  freer  mesh.  After  the 
cutter  has  been  set  to  the  proper  diameter  for  the  work,  the 
whole  system  of  gearing  may  thus  be  adjusted  to  mesh  with- 
out  discoverable   back   lash    and   without   binding.     It   is   ad- 


adjustments  are  provided   for  bringing  the  cutting  point  on 

a  line  with  the  center. 

Order  of  Operations  in  making  the  Completed  Gears. 
The  order  of  operations  followed  is  shown  in  Fig.  5.  The 
part  to  be  made  is  shown  with  dimensions  at  the  bottom 
of  the  engraving.  The  first  operation  after  feeding  the  stock 
is  centering  and  facing,  as  shown  at  A.  This  is  done  w-ith 
a  tool  held  in  the  turret,  and  shown  pointing  upward  to 
the  right  in  Fig.  1.  The  turret  is  next  revolved  two  holes, 
and  the  drill  is  brought  Into  action.  Then  the  turret  is 
revolved  again  and  the  hole  is  reamed.  The  reamer  is 
mounted  in  a  "floating  holder"  seen  pointing  downward  to 
the  left  in  Fig.  1  (the  turret  revolves  in  a  counter  clock-wise 
direction).  This  form  of  holder  enables  the  reamer  to  be 
centered  accurately,  so  that  it  will  cut  to  size  and  take  off 
an  equal  amount  with  all  of  its  teeth.  While  the  drilling 
and  reaming  are  going  on.  the  blank  is  being  formed  by  a 
circular  form  tool  mounted  in  the  front  cross  slide,  as  shown 
at  B  and  C.  The  operation  of  cutting  the  tteth  at  D  has 
already  been   sufficiently   described.     At  E  the  hole   is   being 
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<:'Ountei-bore(l.  This  counter-boring  Incidentally  rcmovts  the 
marks  made  by  the  sharp  corners  of  driving  center  O.  At  F 
the  completed  piece  Is  being  severed  from  the  bar.  While 
the  counter-boring  Is  In  progress,  and  during  the  first  part 
■of  the  cutting-off  operation,  the  front  form  tool  as  shown 
at  L  and  F  is  again  brought  down  to  clean  off  the  burrs  pro- 
duced by  the  gear  cutting  tool. 


OPERATION 
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& 

FACING 


DRILLING 


FORMING 


REAMING 


CUTTING 
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COUNTER- 
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NET  PRODUCTION 
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had  they  been  shaped  by  a  formed  cutter  as  usual.  There 
appears  to  be  almost  no  limit  to  the  posslblUtleB  of  the  auto- 
matic screw  maihlne  In  the  hands  of  a  resourceful  designer, 
and   this  little  exhibition  set  of  gears  serves  very   well  as  a 

reminder  of  that  fact.  R-  E.  F. 

•     •     * 

COMPARISON  OF  STRENGTH  OF  THE  U.  S.  AND 
THE  WHITWORTH  STANDARD  THREADS.' 
Strength  Is  a  very  Important  feature  of  screw  threads,  and 
many  experiments  have  been  made  with  regard  to  It.  There 
appears  to  be  little  doubt  that  bolts  provided  with  the  Whlt- 
worth  thread  are  stronger  than  those  provided  with  other 
standard  screw  threads.  Experiments  have  been  carried  out 
in  connection  with  the  work  of  the  Engineering  Standards 
Committee  of  Great  Britain,  which  indicate  the  dlfTerence  In 
strength  of  the  Whitworth  and  the  U.  S.  or  Sellers  forms  cf 
screw  threads.  The  tests  were  shock  tests,  and  must  be  con- 
sidered as  conclusive,  because  in  every  case  the  Whitworth 
thread  sustained  a  greater  number  of  blows  before  fracture 
than  the  U.  S.  thread.  The  experiments  were  carried  out  by 
dropping  a  400pound  weight  through  a  distance  of  three 
inches,  and  also  through  a  distance  of  twelve  inches,  and 
then  recording  the  number  of  drops  required  before  fraiture 
occurred.  In  order  to  make  the  tests  as  authentic  as  possible, 
each  set  of  screws  compared  were  made  from  the  same  bar. 
In  the  accompanying  diagram,  Fig.  1,  are  shown  the  results 
of   the   three-inch   drop   tests.     The   graduations   on   the   base 


lilnchiitcruJi,  T. 
Fig.  5.    The  Order  of  Operations  and  Rates  of  Feed. 

A  pair  of  finished  brass  gears  made  by  this  process  and 
mounted  in  a  little  angle  plate  is  shown,  as  an  initial  piece 
at  the  beginning  of  this  article.  A  few  ct  these  were  made 
up  to  exhibit  the  work  of  this  machine  and  the  set  of  tools 
provided  for  it.  The  writer,  who  has  one  on  his  desk,  can 
swear  to  its  being  a  very  attractive  plaything.  Tlie  little 
gears  mesh  smoothly  with  each  other,  and  appear  to  be  fin- 
ished,  on   the  whole,   rather   better  than   would   be   the   case 
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Figs.  1  and  2. 


NUMBEH  OF  BLOWS  GIVEN  BEFORE  BREAKAGE      UaehlnerH^.Y. 

Shock  Tests  on  Bolts  with  U.  S.  and  Whitworth 
Standard  Threads 


line  show  the  number  of  blows  given  to  the  specimen  before 
fracture  occurred.  On  the  scale  to  the  left  is  given  the  ulti- 
mate tensile  stress  of  the  material  from  which  the  screws 
were  made,  in  tons  per  square  inch.  It  is  interesting  to  note 
that  the  strength  of  the  U.  S.  thread  more  nearly  approaches 
the  strength  of  the  Whitworth  thread  when  only  mild  steel  is 
concerned;  the  higher  the  ultimate  breaking  stress,  the 
greater  advantage  does  the  Whitworth  form  show  over  the 
U.  S.  form  of  thread.  In  Fig.  2  are  shown  the  results  ob- 
tained in  the  twelve-inch  drop  test.  It  will  be  noticed  that 
in  this  case  the  difference,  as  a  rule,  is  smaller,  but  the  Whii- 
■wortli  thread  maintains  its  advantages  in  strength,  al- 
though  not  in  so  marked   a   degree   as   in   the   shorter   drop 

In  the  diagrams,  the  results  obtained  in  the  tests  of  speci- 
mens threaded  with  U.  S.  standard  thread  are  shown  by  dot- 
ted lines,  and  the  results  of  the  tests  of  specimens  threaded 
with  Whitworth  thread,  in  full  lines.  The  two  lines  shown 
for  each  indicate  results  of  two  sets  of  tests  on  eight  bolts 
each.  The  results  of  the  individual  tests  are  shown  by  the 
small  circles,  and  these  have  been  connected  by  the  lines 
merely  to  show  at  a  glance  which  circles  refer  to  the  same 
set  of  experiments,  «     »     « 

The  headings  of  one  of  the  twin  tubes  under  the  Hudson 
River,  connecting  New  York  (Hudson  Terminal)  and  Jersey 
City,  were  joined  January  27,  and  the  event  was  celebrated 
by  an  official  inspection  trip.  The  approximate  distance  be- 
tween the  terminal  in  Jersey  City  and  the  Hudson  Terminal 
at  the  foot  of  Cortlandt  St.,  New  York  City,  is  6.000  feet.  It  is 
expected  that  both  tubes  will  be  completed  and  the  system  in 
operation  about  July  X,  1909.  The  headings  of  the  second 
tube  were   joined   March   11. 

•  From  an  article  by  Mr.  H.  F.  Donaldson  In  Engineering,  Febrrary, 
1909. 
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MACHINE  SHOP  PRACTICE.' 


CYLINDRICAL  QRINDING-1. 

The  grinding  machine  is  one  of  the  most  useful  tools  found 
In  a  modern  shop,  for  with  this  tool  it  is  possible  to  finish 
a  lonsideruble  variety  of  worlc  in  less  time  than  is  required 
when  a  lathe  is  used,  and.  in  addition,  the  quality  of  finish 
and  degree  of  precision  attained  are  such  as  to  make  the 
production  of  interchangeable  parts  comparatively  easy.  The 
grinder  is  not  only  a  tool  for  finishing  hardened  work  and 
work  requiring  great  accuracy,  as  it  is  widely  used  for  finish- 
ing general  machine  details  which  have  been  previously 
roughed  out  In  the  lathe. 

Cylindrical  grinding  machines,  like  milling  machines,  are 
divided  into  two  general  classes,  known  as  plain  and  univer- 
sal grinders.  The  first  type  is  used  for  grinding  work  in 
large  quantities,  which  varies  comparatively  little  in  form, 
which  means  that  it  is  essentially  a  machine  for  manufactur- 
ing purposes.  The  general  construction  of  the  universal 
grinder  is  similar  to  that  of  the  plain  grinder,  but  it  differs 
from  the  latter  in  having  certain  special  features  and  auxili- 
ary attachments  which  adapt  it  to  a  more  general  or  univer- 
sal class  of  work.  Sucli  a  machine,  as  built  by  the  Landis 
Tool  Co.,  is  illustrated  in  Fig.  1.  With  this  particular  type 
of  machine,  the  platen  A  remains  stationary,  while  the  revolv- 
ing wheel  B  is  traveresd  past  the  work,  which  is  mounted 
between  the  centers  of  the  head-  and  tail-stock  C  and  D.  The 
length   of  the  stroke  of  the  wheel  carriage  is  regulated   tor 


Fig.  1.    A  Universal  Grinding  Machine  built  by  the  Landis  Tool  Co. 

■work  of  different  lengths  by  varying  the  position  of  the  dogs 
E.  which  are  mounted  on  the  dog-wheel  F.  On  the  periphery 
of  this  wheel  worm-teeth  are  cut,  and  the  dogs  are  held  in 
any  desired  position  by  worms  G,  which  may  be  lifted  out  of 
engagement  with  the  wheel  when  the  dogs  are  to  be  moved 
a  considerable  distance.  The  tappet  H  against  which  these 
dogs  strike,  thus  reversing  the  movement  of  the  carriage,  can 
be  swung  cut  of  the  w'ay  when  it  is  desired  to  let  the  dogs 
pass,  so  that  the  work  being  ground  may  be  inspected  or 
measured.  The  amount  that  the  wheel  carriage  moves  longi- 
tudinally per  revolution  of  the  work  is  regulated  by  changing 
the  position  of  the  lever  I.  The  lever  J  is  used  for  revers- 
ing the  carriage  at  any  point,  by  hand,  while  the  traverse  is 
started  or  stopped  by  lever  K.  When  it  is  desired  to  move 
the  carriage  longitudinally  by  hand,  the  wheel  L  is  used.  The 
platen  A  may  be  swiveled  about  a  central  stud  when  grind- 
ing taper  work  between  the  centers,  unless  the  taper  be  too 
great,  when  the  lower  wheel  slide  is  set  to  the  required  angle. 
There  are  two  sets  of  graduations  on  the  end  M  of  the  platen. 
one  giving  degrees  and  the  other  the  taper  (by  eighths)  in 
Inches  per  foot.  It  might  be  mentioned  that  the  graduations 
on  grinding  machines  are  only  intended  to  give  an  approxi- 
mate setting,  gages  and  micrometers  being  used  to  test  the 
•  With  Shop  Operation  Sbeet  Supplement. 


Fig.  2.  Mechanism  for  Setting  the  Auto- 
matic Feed  to  grind  any  Predetei-mlned 
Amount. 


accuracy  of  both  taper. and  straight  work.  When  slight  ad- 
justments of  the  platen  are  found  necessary,  the  fine  adjust- 
ing screw  X  is  used.  It  will  be  noticed  that  there  are  two 
pulleys  O  and  P  mounted  on  the  head-stock.  The  first  is  for 
driving  the  head-stock  spindle  when  grinding  work  held  in 
a  chuck  (which  replaces  the  pulley  P)  or  when  driving  large 
work  held  between  the  centers;  but  as  it  is  advantageous  to 
grind  most  work  on  dead  or  stationary  centers  the  loose  pulley 
P  is  provided,  which  simply  revolves  upon  the  head-stock 
spindle,  which  is  then  locked.  The  object  of  grinding  work 
while  it  revolves  on  stationary  centers  is  to  secure  accuracy, 
as  then  any  slight  error  which  may  be  in  the  spindle  bear- 
ings is  not  reproduced  in  the  work.  As  it  is  often  necessary 
to  grind  the  sides  of 
milling  cutters,  disks, 
etc.,  which  must  be 
held  in  the  chuck,  the 
head-stock  is  made  to 
swivel  and  is  provided 
at  Q  with  graduations 
in  degrees.  The' emery 
wheel  is  moved  to  or 
from  the  work  by  the 
hand-wheel  R,  which  is 
graduated  to  indicate 
reductions  of  0.001  inch 
in  the  diameter  of  the 
work.  In  conjunction 
with  this  hand-wheel  there  is  a  feed  which  is  actuated  at  the 
end  of  each  stroke  and  which  may  be  set  to  advance  the 
wheel  at  each  reversal  from  0.000125  to  0.0025  of  an  inch; 
the  corresponding  reductions  in  the  diameter  of  the  work 
are,  of  course,  equal  to  twice  this  amount.  This  feed  is 
effected  by  the  pawl  A  (Fig.  2)  which  meshes  with  ratchet 
teeth  in  the  periphery  of  the  wheel  R.  Provision  is  made  for 
automatically  disengaging  this  feed  when  the  wheel  has 
ground  any  predetermined  amount  (within  0.00025)  from 
the  work.  This  is  accomplished  by  a  removable  ring  B, 
mounted  on  the  hand-wheel,  which  has  attached  to  it  a 
knock-out  cam  C,  which  engages  with  the  pin  D  on  the  pawl 
A.  When  setting  this  feed  to  grind  a  given  amount,  the 
wheel  is  first  brought  into  contact  with  the  work,  by  turning 
the  hand-wheel  R;  the  ring  B  is  then  moved  around  until 
the  cam  C  is  against  the  pin  on  the  pawl  A.  As  the  machine 
makes  its  first  stroke  the  pawl  is  disengaged  from  the  ratchet. 
The  wheel  should  then  be  allowed  to  pass  over  the  work  until 
it  has  practically  ceased  cutting,  when  the  traverse  should 
be  stopped,  say  at  the  foot-stock  end.  The  diameter  of  the 
work  is  next  measured  carefully  with  a  micrometer.  The 
thumb-latch  E  is  then  pressed  against  its  stop  four  times 
for  each  0.001  inch  reduction  in  diameter  required.  As  this 
thumb-latch  has  attached  to  it  a  spring  pawl  F  which  engages 
with  the  ratchet  teeth  on  the  wheel  R.  the  ring  B.  with  its 
knock-out  cam.  is  moved  awaj'  from  the  pawl,  each  time  the 
latch  is  pressed  an  amount  equivalent  to  one  ratchet  tooth, 
which  means  that  the  emery  wheel  will  be  fed  in  0.000125 
inch  farther  before  the  feed  is  automatically  thrown  out. 
Hence  the  latch  is  pressed  once  for  each  0.00025  inch  reduc- 
tion in  diameter  required.  After  the  feed  is  set  to  grind  the 
required  amount,  the  cut  should  be  continued  until  the 
wheel  has  practically  ceased  cutting,  when  it  should  be 
stopped  at  the  foot  stock  end  as  before,  and  the  work  again 
measured.  If  the  wheel  used  is  adapted  to  the  work,  and 
the  relative  speed  of  wheel  and  work  are  at  least  approxi- 
mately correct,  the  reduction  in  diameter  will  be  equivalent 
to  that  for  which  the  feed  was  previously  set,  providing  the 
amount  of  metal  removed  is  not  too  great,  for  in  that  case 
the  work  will  be  large,  owing  to  the  wear  of  the  wheel. 

If  satisfactory  work  is  to  be  done  in  the  grinder,  it  is 
absolutely  essential  that  the  grinding  wheel  be  of  a  grade 
and  grain  which  is  best  adapted  to  the  material  to  be  ground. 
Grinding  wheels  are  composed  of  a  large  number  of  grains 
or  kernels  of  some  suitable  abrasive  material,  such  as  alun- 
dum  or  corundum,  which  are  held  together  by  what  is  known 
as  a  bond.  By  varying  the  amount  of  this  bond,  wheels  of 
different  grades  are  obtained.  The  term  grade  does  not 
refer  to  the  degree  of  hardness  of  the  abrasive,  but  to  the 
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tenacity  with  whioli  the  bond  holds  the  grit  in  plnoe,  and  It 
is  designated  by  the  letters  of  the  alphabet;  A  being  extremely 
60ft.  .1/  medium,  etc.  The  grain  or  coarseness  of  a  wheel  is 
designated  by  numbers  which  indicate  the  number  of  meshes 
to  the  square-Inch  through  which  the  Uernels  of  grit  will 
pass.  The  degree  of  hardness  and  the  kind  of  material  to  be 
ground  are  factors  which  determine  the  grade  and  grain  of 
a  wheel.  For  example,  machinery  steel  requires  a  harder 
wheel  than  does  hardened  tool  steel.  The  reason  for  this 
will  perhaps  be  belter  understood  if  we  think  of  an  emery 
wheel  as  a  cutter  having  attached  to  its  periphery  an  innu- 
merable number  of  small  teeth,  for  this  is  literally  what  the 
thousands  of  small  grains  of  abrasive  are.  When  the  wheel 
Is  of  the  proper  grade,  these  small  teeth  or  kernels  of  grit 
are  held  in  place  by  the  bond  until  they  become  slightly 
dulled,  when  they  are  torn  out  of  place  by  the  increased  fric- 
tion. Obviously,  these  grains  or  cutters  will  become  dulled 
sooner  when  grinding  hard  than  when  grinding  soft  steel; 
hence  the  harder  the  material  the  softer  the  wheel,  and 
rice  versa.  When  a  hard  wheel  is  used  for  grinding  hard 
material  the  grit  becomes  dulled,  but  it  is  not  dislodged  as 
rapidly  as  it  should  be,  with  the  result  that  the  periphery 
of  the  wheel  is  worn  smooth  or  glazed,  so  that  grinding  is 
impossible  without  excessive  wheel  pressure.  Soft  materials, 
such  as  brass,  however,  are  ground  with  a  soft  wheel,  which 
crumbles  easily,  thus  preventing  the  wheel  from  becoming 
loaded  or  clogged  with  metal,  as  would  be  the  case  were  a 
hard-bonded  wheel  used.  When  a  wheel  is  used  which  is  too 
soft,  the  wear  is,  of  course,  greatly  increased,  as  the  parti- 
cles of  grit  are  dislodged  too  rapidly,  and  consequently  the 
wheel  is  always  "sharp."  This  means  that  the  abrasive  has 
not  done  sufficient  work  to  become  even  slightly  dulled,  and 
the  result   is  a  rough  surface  on   the  work. 

The  area  of  the  surface  which  is  in  contact  with  the  wheel 
is  also  a  factor  which  should  be  considered  when  selecting 
the  proper  grade.  As  the  contact  area  increases  as  the 
diameter  of  the  work  increases,  the  wheel  should  be  corre- 
spondingly softer  because  the  grit  is  more  quickly  dulled  by 
this  greater  contact.  The  grain  or  degree  of  coarseness  of 
the  wheel  is  another  item  which  should  be  considered  in  mak- 
ing a  selection.  Generally  speaking,  coarse  wheels  are  better 
adapted  to  most  work,  as  deeper  cuts  may  be  taken,  and,  in 
addition,  the  work  is  kept  cooler  because  of  their  porosity. 
When  a  very  fine  finish  is  required,  however,  particularly 
on  a  number  of  duplicate  pieces,  fine  wheels  are  often  used 
to  advantage  for  finishing,  after  the  work  has  been  ground  to 
within,  say  0.003  inch  of  the  required  size,  with  a  coarse 
wheel.  If  little  stock  is  to  be  removed  from  a  hard  surface, 
however,  the  coarse  wheel  could  be  dispensed  with  and  a 
fine  wheel  used  to  advantage,  as  the  wear  of  such  a  wheel  is 
less,  though  the  tendency  to  burn  the  work  is  greater,  as  the 
water  (a  copious  supply  of  which  should  always  be  used) 
does  not  reach  the  grinding  parts  so  easily.  There  is,  of 
course,  an  advantage  in  using  one  wheel  for  both  roughing 
and  finishing,  and  a  coarse  wheel,  say  of  36  grain,  will  pro- 
duce a  finish  fine  enough  for  most  purposes,  if  the  work  speed 
is  reduced  somewhat,  and  the  wheel  is  trued  with  the  dia- 
mond just  before  taking  the  finishing  cuts. 

Proper  preparation  of  the  work  is  another  important  item 
in  connection  with  grinding  which  should  be  considered. 
The  machine  centers  should  be  accurately  ground  to  an  angle 
of  60  degrees,  but  it  is  also  essential  that  the  centers  in  the 
work  be  true,  to  the  proper  angle,  and  clean  when  the  work 
Is  placed  in  position.  Parts  which  have  been  hardened  (such 
as  the  mandrel  illustrated  in  the  Shop  Operation  Sheet  ac- 
companying this  issue)  prior  to  grinding,  are  occasionally  so 
distorted  by  this  hardening  process  that  they  cannot  be  fin- 
ished to  the  required  size.  Straightening  can  then  be  re- 
sorted to,  but  this  should  not  be  done  while  the  work  is  cold, 
as  there  is  always  a  tendency  for  it  to  resume  the  original 
shape,  owing  to  internal  strains,  and  even  if  properly  heated 
there  is  more  or  less  danger  of  such  distortion.  When  neces- 
sary to  straighten  hardened  work  it  should  always  be  heated, 
though  not  enough  to  anneal  it,  and  then  straightened  in  a 
press.  By  proper  annealing  prior  to  the  hardening  process 
the  tendency  of  the  work  to  spring  out  of  shape  is  often  over- 


come. This  annealing,  which  releases  the  Internal  Btraloa 
incident  to  the  rolling  or  forging  operations,  should  lake 
place  after  the  outer  surface  has  been  removed  in  the  lathe, 
then  If  the  work  when  tested  runs  practically  true  It  may 
be  machined  to  the  grinding  size,  which,  for  a  mandrel  such 
as  illustrated  on  the  Shop  Operation  Sheet  referred  to,  would 
be  about  0.010  or  0.012  inch  above  the  finish  Bize.  If,  how- 
ever, the  test  should  show  that  the  piece  was  badly  warped, 
it  should  be  heated  to  a  cherry  red,  straightened,  and  then 
annealed   as   before. 

Whenever  possible,  grinding  should  be  the  last  operation 
performed  so  that  the  work  will  not  be  marred  or  sprung 
out  of  true.  Key-ways  in  shafts,  etc.,  should  Invariably  be 
finished  prior  to  grinding,  as  the  removal  of  metal  tor  the 
key-way  from  one  side  of  the  shaft  will  often  distort  the 
latter.  The  machine  itself  should  be  carefully  examined  frr- 
quently,  as  its  efficiency  often  depends  upon  a  little  intelli- 
gent care.  The  bearings  of  the  head-  and  tail-stock  spindles, 
and  particularly  those  of  the  wheel  spindle,  should  be  care- 
fully adjusted  to  eliminate  all  lost  motion,  and  the  cross-elide 
for  the  wheel  should  also  be  adjusted  and  oiled  so  that  there 
will  be  that  perfect  freedom  of  movement  which  is  necessary 
if  this  part,  as  Is  often  required,  is  to  move  as  little  as  one- 
eighth  of  one-thousandth  of  an  inch  with  accuracy. 

A  continuation  of  this  article  will  appear  in  the  May  iseue, 
which  will  also  be  accompanied  by  a  Shop  Operation  Sheet 
giving  an  example  of  cylindrical  grinding. 

•     •     * 

THE  PUNCH  THAT  WAS  "PINCHED." 

C.  TUELLS. 

Jim  was  master  mechanic  at  the  old  novelty  shop  when  it 
was  located  just  back  of  Chinatown  in  the  dirtiest  section  of 
one  of  Boston's  poorest  streets.  The  novelty  shop  made  most 
anything  that  could  be  made  cheaply   with  sheet  brass  and 


"Running  up  the  street  at  fuU  speed  was  a  ragrged  urchin  ^jelth 
Jim's  punch  in  his  hand." 

punch  presses,  and  many  were  the  ragged  youngsters  who 
played  under  its  windows  and  went  through  the  scrap  bar- 
rels for  souvenirs. 

Although  Jim  was  master  mechanic  he  didn't  travel  around 
the  shop  with  a  slide  rule  in  his  hand,  figuring  out  speeds 
and  timing  the  presses,  and  looking  for  trouble  in  general. 
Jim's  trouble  all  came  to  him,  for  all  the  mechanical  work 
of  the  shop  between  the  toolmaker  and  the  presshands  fell 
at  his  door;  in  fact  Jim  was  the  general  utility  man  of  the 
press  room.  If  a  punch  needed  grinding,  Jim  ground  it;  if 
a  die  was  to  be  set,  Jim  set  it;  if  a  countershaft  needed  ad- 
justing, why  send  for  Jim.  of  course. 

The  novelty  shop  was  a  small  affair,  and  the  tool  room  was 
in   proportion;    one   toolmaker   did   all   the  work,    but   when 
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times  were  good  he  sometimes  had  to  turn  up  his  sub-press 
pins  while  the  shaper  was  running  a  long  cut  over  a  die 
blank  in  order  to  keep  ahead   of  the  job. 

Well,  one  day  Jim  was  setting  up  a  new  die  in  the  punch- 
press,  and,  like  every  other  new  job,  a  few  little  things  had 
to  be  done  before  the  punchings  came  out  satisfactory,  and 
among  these  things  half  an  inch  had  to  be  sawed  off  the 
end  of  the  punch  shank,  which  was.  as  the  Irishman  said, 
"too  long  on  one  end."  It  was  only  nine-sixteenths  inch  diam- 
eter, so  Jim.  anxious  to  get  the  job  going,  hustled  over  to 
bis  bench  vise,  gripped  the  punch  and  started  his  hack-saw 
going  to  the  tune  of  "Yankee  Doodle,"  one  eye  on  his  work 
and  the  other  through  an  open  window  on  a  group  of  raga- 
muffins playing  tag   in   the   street  below. 

Jim  was  in  a  hurry.  He  thought  (as  we  all  thought 
once)  it  would  be  quicker  to  break  the  last  quarter-inch,  so 
holding  the  surplus  end  that  he  did  not  want  in  the  vise, 
he  hit  the  punch  a  much  misjudged  and  mighty  blow  with 
his  two-pound  hammer.  It  broke — and  the  punch  went  sail- 
ing through  the  window  into  the  middle  of  the  street. 

Jim  looked  out  the  window  just  in  time  to  be  too  late, 
for  running  up  the  street  at  full  speed  was  a  ragged  urchin 
with  Jim's  punch  in  his  hand,  and  a  broad  grin  on  his  face. 

Pursuit  was  useless,  for  before  Jim  could  get  to  the  street 
the  boy  was  out  of  sight,  and  most  of  his  comrades  as  well. 
The  punch  never  came  back.  After  trying  to  explain  the 
situation  to  the  boss,  the  toolmaker,  much  to  his  disgust, 
had  to  drop  everything  and  put  in  the  rest  of  the  day  getting 
out  a  new  punch. 

Jim  is  wondering  to  this  day  whether  that  punch  found  its 
way  to  the  cupola  of  some  iron  foundry  by  way  of  the 
"junky,"  or  if  it  still  reposes  among  that  particular  young- 
ster's treasures.  Jim  now  holds  the  end  of  the  punch  that 
he  wants  in  the  vise  before  breaking,  because — well,  "there's 

a  reason." 

*  *     * 

POWER  OF  INSURANCE  COMPANIES  TO   IMPROVE 
LIVING  CONDITIONS. 

The  power  of  the  casualty  insurance  companies  of  the 
T'nited  States  is  being  employed  to  improve  the  working  con- 
ditions in  factories  and  reduce  the  great  number  of  acci- 
dents to  life  and  limb  that  makes  America  an  industrial 
slaughter  house.  A  further  development  of  the  great  work 
of  the  insurance  companies  in  this  line,  of  much  broader 
scope,  is  proposed,  which  is  hoped  will  improve  living  con- 
ditions and  materially  increase  human  longevity.  It  has 
been  shown  by  the  work  of  Col.  Gorgas  in  Havana,  Cuba, 
that  the  improvement  in  sanitation  tremendously  decreased 
the  death  rate.  The  death  rate  in  Havana  was  cut  in  two. 
being  brought  down  to  about  twenty-four  deaths  per  thou- 
sand per  year.  In  New  York  City  it  was  materially  de- 
creased by  Col.  Waring's  street  cleaning  crusade.  Of  course, 
it  is  to  the  material  advantage  of  the  casualty  and  life  in- 
surance companies  to  reduce  the  number  of  accidents  in 
manufacturing  establishments  and  to  improve  general  sani- 
tary conditions  throughout  the  country,  and  this  work  of 
enormous  scope,  if  undertaken,  would  be  undertaken  on  the 
basis  of  good  business  policy  alone.  The  life  companies  may 
aim  to  stamp  out  the  great  scourges,  typhoid  fever  and  tuber- 
culosis, both  preventable,  one  being  caused  almost  entirely 
by  infected  drinking  water  and  the  other  by  bad  housing. 
The  reduction  of  accidents  and  increase  In  length  of  life 
would  reduce  the  amount  of  claims  and  increase  profits,  but 
all  true  philanthropy  has  practically  the  same  result.  The 
improvement  of  living  of  the  poorer  classes  reacts  favorably 
on  general  conditions  and   increases  common  prosperity. 

*  #     * 

A  novelty  which  has  come  into  use  in  a  number  of  British 
drafting-rooms  is  the  employment  of  "cross-section"  tracing 
cloth  for  detail  drawings.  The  tracing  cloth  is  ruled  with 
vertical  and  horizontal  lines  one-eighth  of  an  inch  apart,  in 
the  same  manner  as  ordinary  cross-section  sketching  paper. 
It  is  claimed  that  the  use  of  this  kind  of  tracing  cloth  is  the 
scurce  of  considerable  saving  in  time,  as  it  is  easier  to  ter- 
minate lines  at  correct  points  and  it  makes  it  possible  to  draw- 
simple  details  directly  on  the  tracing  cloth. 


IMPROVEMENTS  IN  HIGH-SPEED  STEEL. 

Ueceiit  advances  in  the  manufacture  of  high-speed  steef 
have  enabled  the  Firth-Stcrling  Steel  Co..  of  McKeesport.  Pa., 
to  obtain  results  with  their  "Blue  Chip"  steel  in  everyday 
machine  shop  work,  which  are  believed  by  the  makers  to 
mark  a  definite  advance  in  machine  shop  practice.  These  im- 
provements have  resulted  in  a  steel  that  is  less  affected  by 
the  heat  of  the  cutting  action,  and  so  is  capable  of  increased 
cutting  speed  and  longer  life.  For  finishing  cuts  on  fine- 
grained metals.  It  is  hardened  in  air  or  in  oil,  though  for 
roughing  work,  or  cuts  In  coarse-grained  metals  in  general 
such  as  cast  iron,  it  can  be  quenched  in  water  the  same  as 
old-fashioned  tool  steel.  For  hardening,  it  is  healed  to  the 
extremely  high  temperature  required  by  all  high  speed  steels. 

To  bring  the  advantages  of  this  new  product  to  the  atten- 
tion of  manufacturers,  Wheelock,  Lovejoy  &  Co.,  of  Boston, 
Mass..  and  Xew  York  City,  agents  for  the  Firth-Sterling  Steel 
Co..  have  been  giving  exhibitions  of  its  work  in  Worcester 
and  Springfield.  Mass.,  and  Providence,  R.  I.  The  three  half- 
lone  engravings  shown  herewith  were  made  from  photographs 
taken  in  the  plant  of  the  Baush  Machine  Tool  Co.,  where  the 
Springfield  exhibition  was  held.  In  Figs.  1  and  2  is  shown 
the  "Loswing"  lathe  (built  by  the  Fitchburg  Machine  Works, 
Fitchburg,  Mass.)  engaged  in  rough  turning  spindles  for  a 
large  size  of  the  Baush  multiple  spindle  drill.  These  spin- 
dles are  of  45-point  carbon  steel  and  have  the  dimensions 
shown  in  the  sketch  in  Fig.  3.  The  "Loswing"  lathe,  as  is 
well  known,  is  particularly  adapted  to  the  rapid  turning  of 
bar  stock,  being  arranged  to  use  as  many  tools  for  this, 
work  as  may  be   required   by   the   number   of  diameters   and 


Fig.  1.    Taking  a  Stiff  Chip  on  the  "Lo-S\ring""  Lathe  with  "Blue  Chip"  Steel. 

shoulders  to  be  turned.  In  the  case  shown  two  chips  are- 
taken,  the  first  reducing  from  2%  inches  to  1%  inch,  and 
the  second  making  a  further  reduction  to  1%  inch  for  a. 
short  distance,  as  shown  in  Fig.  3.  The  rear  of  the  lathe. 
in  Fig.  1.  shows  the  work  just  before  the  second  tool  comes, 
into  action,  while  Fig.  2.  taken  from  the  front  of  the  machine, 
shows  the  conditions  at  the  completion'  of  the  cut.  The  figures 
given  for  this  cut  in  45-point  carbon  steel  are:  165  revolu- 
tions per  minute,  giving  a  surface  speed  of  about  120  feet 
per  minute;  feed,  75  revolutions  per  inch;  length  of  time 
required  for  taking  cut,  about  4  minutes  and  50  seconds. 
These  feeds  and  speeds  on  this  metal  are  claimed  by  the 
makers  of  the  steel  and  the  builders  of  the  lathe  to  be  obtain- 
able in  common,  every-day  practice.  Results  much  more 
spectacular  than  these  could  be  and  have  been  obtained  for 
exhibition  work,  but  they  are  not  considered  practicable  for 
recommendation  as  standard  shop  practice. 

The  steel  makers  slate  that  the  "Lo-swing"  lathe  was 
selected  for  this  test  because  it  is  capable  of  putting  a  lathe 
tool  to  more  severe  service  than  any  other  machine  that  had 
been  met  in  their  experience  in  selling  tool  steels.  They,  in 
common  with  other  steel  makers,  had  been  previously  unable 
to  furnish  cutting  tools  which  came  up  to  the  possibilities 
of  this  machine.  The  way  In  which  the  work  and  the  tool 
are  tied  together,  and  the  rigid  support  for  both,  make  the 
action  one  of  pure  cutting  only,  so  the  size  of  chip  taken  is- 
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limited  purely  by  the  heat  resisting  (lualities  of  tlie  metal 
and  the  strenglli  of  the  work,  instojid  of  by  the  breaking  of 
the  cutting  edge  from  chattering  and  vibration,  as  is  common 
in  the  standard  latlie.  Of  course,  cuts  comparable  with  that 
here  described  luive  been  taken  from  heavy  forgliigs  on 
lathes  of  great  size  and  weight,  but  the  size  of  the  machine 
employed  should  be  taken  Into  account  In  making  compari- 
sons. 

An   Improvement  in  a  tool  steel  which  increases  Its  capac- 
ity of  resistance  to  heat  gives  it  a  greater  adviintage  than  is 


K);,'    -      Front  View  of  Lathe  at  Conclusion  ol  Cut 

indicated  by  this  fact  alone.  A  tool  deteriorates,  so  far  as 
heating  is  concerned,  from  the  tact  that  it  is  unable  to  carry 
the  heat  away  fast  enough  through  the  blade  and  shank  to 
prevent  the  cutting  edge  from  reaching  a  dangerous  tempera- 
ture. This  heat-carrying  capacity  may  be  increased  by  using 
a  blunt  cutting  edge,  which  furnishes  a  larger  body  of  con- 
ducting material  for  the  blade.  Owing  to  the  heat-resisting 
qualities  of  the  improved  steel,  this  cutting  angle  can  be 
greatly  reduced,  making  the  action  more  knife-like.  This,  in 
turn,  reduces  the  heat  generated  per  cubic  inch  of  metal 
removed,  since  less  work  is  done  in  shearing  the  metal,  the 
action  being  more  nearly  the  ideal  one  of  slicing  it  off.  This 
advantage  of  the  sharper  cutting  angle  gives  the  further 
advantage  of  less  power  consumption  per  cubic  inch  of  metal 
removed  per  hour,  so  that  there  is  a  gain  in  every  direction. 
In  the  particular  lathe  shown,  also,  it  should  be  considered 
that  the  design  is  such  as  to  pprmit  the  use  of  more  acute 
cutting  angles  with  any  steel  than  is  ordinarily  possible  with 
the  standard  lathe. 

An  interesting  point  as  to  the  use  of  water  or  other  cool- 
ing compounds  for  turning,  was  mentioned  by  Mr.  Juthe,  who 
had  charge  of  the  exhibition.     This  relates  to  the  most  effect- 
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Fig.  3.    Dimension  of  Work  and  Arrangenaent  of  Tools  in  Figr.  2. 

ive  point  to  apply  the  cooling  liquid.  Mr.  Fred  W.  Taylor 
advises  that  it  be  directed  on  top  of  the  chip,  over  the  top 
face  of  the  tool.  In  work  of  the  kind  here  illustrated,  how- 
ever, it  has  been  found  that  the  important  point  is  to  keep 
the  work  itself  cool.  If  the  tool  is  cutting  in  cold  metal,  its 
action  is  satisfactory  and  the  edge  is  durable.  If.  however, 
it  is  cutting  in  metal  already  highly  heated,  it  has  been 
found  impossible  to  cool  it  properly  by  directing  the  stream 


against  the  already  severed  chip.  That  the  plentiful  supply 
of  cooling  liquid  furnished  in  the  machine  shown  is  effectual 
in  cooling  the  work  is  evidenced  by  the  fact  that  It  Is  not 
found  necessary  to  readjust  the  tail-center  during  the  course 
of  a  high-speed  cut  In  which  much  heat  is  generated. 

Fig.  4  shows  an  unusually  interetitlng  planer,  which  was  also 
used  at  this  same  exhibition.  This  planer  is  built  by  the 
Powell  Tool  Co.,  of  Worcester,  Mass.,  and  employs  the  in- 
genious principle  of  an  accelerattd  speed  on  tin'  cutting 
stroke.  So  far  as  we  know,  this  Is  the  first  planer  built  em- 
ploying this  principle.  In  action,  the  cutting  tool  first  enters 
the  work  at  the  ordinary  cutting  speed  or  slightly  less,  and, 
when  well  started,  is  accelerated  to  a  much  faster  rate  of 
travel.  At  the  end,  before  running  out  of  the  metal,  it  is 
again  slowed  down  to  the  medium  speed  just  before  reverse. 
This  has  the  advantage  of  starting  in  a  heavy  cut  slowly, 
without  danger  of  "breaking  the  tool,  and  still  permitting  the 
highest  practicable  speeds  to  be  taken  during  the  main  part 
of  the  cutting  action.  The  slowing  down  before  the  cut  runs 
out  has  the  advantage  of  preventing  the  breaking  out  at  the 
ends  which  is  otherwise  inevitable  on  heavy  cuts.  For  the 
occasional  work  in  which  the  cut  is  not  continuous,  but  passes 
over  a  succession  of  cuts  with  intervening  clear  spaces,  the 
accelerated  mechanism  may  be  thrown  out  by  the  simple 
shifting  of  a  lever,  permitting  the  planer  to  operate  in  the 
ordinary  way.  TTie  increasing  of  the  speed  during  the  cut- 
ting action  increases  the  output  of  the  planer  very  greatly, 
as  compared  with  the  increase  obtained  by  accelerating  the 
return  stroke,  to  which  the  most  attention  has  been  given 
by  designers  of  planers.  The  accelerating  mechanism  is  of 
very  simple  construction  and  does  not  require  an  extra  belt. 
The  design  appears  to  have  been  worked  out  in  a  very  sim- 
ple and  effective  manner. 


Fig.  4.    The  Powell  Accelerating  Cut  Planer. 

It  will  be  interesting  to  compare  the  steel  exhibited  at  this 
demonstration  with  the  new  English  water-nardened  tool 
steels,  about  which  so  much  has  been  written  lately,  as  soon 
as  the  latter  reach  the  American  market,  and  are  used  sufiS- 
ciently  to  get  a  thorough  understanding  of  their  capabilities. 

«    *    • 

A  large  hydro-electric  power  plant  will  be  erected  by  the 
Grand  Falls  Power  Co.  on  the  St.  Johns  River  at  Grand  Falls, 
Xew  Brunswick.  The  contract  for  the  construction  work  has 
recently  been  placed  with  the  Frank  B.  Gilbreth  organiza- 
tion of  New^  York.  The  plant  will  generate  100,000  H.  P. 
electric  current,  which,  it  is  stated,  will  be  furnished  to  cities 
in  Xew  Brunswick  and  Maine.  The  work  involves  the  con- 
struction of  a  number  of  shafts  in  rock  excavation  130  feet 
deep,  a  power  chamber  30  x  260  feet  and  130  feet  deep,  and 
a  tail  race  tunnel  28  feet  in  diameter  and  2,400  feet  long, 
and  also  a  power  house  350  x  260  feet.  The  intake  shafts 
will  be  nine  in  number,  the  diameter  of  each  being  12  feet. 
The  total  heJid  developed  at  this  place  is  135  feet.  Numerous 
auxiliary  structures,  sub-stations,  and  long  distance  trans- 
mission lines  will  also  be  erected  and  the  total  expenditure 
is  estimated  at  over.  $5,000,000. 


LETTERS  UPON  PRACTICAL   SUBJECTS. 

Articles  contributed  to  Machinery  with  the  expectation  of  payment  must  be  submitted  exclusively. 


CHART  FOR  THE  COST  OR  PURCHASING 
DEPARTMENT. 

The  accompanying  chart  is  very  useful  in  the  drafting- 
room,  cost,  or  purchasing  departments.  When  ordering 
stodv  or  checking  up  to  see  it  enough  material  is  on  hand, 
a  glance  from  the  drawing  to  the  chart  is  all  that  is  needed. 
The  inner  circle  of  figures  is  for  the  length  in  inches  of  the 
piece  required;  while  the  figures  on  the  outside  give  the 
number  of  linear  feet  of  stock  necessary  to  make  100  pieces. 

NUMBER  OF  LINEAR  FEET  OF  STOCK 

TO  MAKE  100  PIECES 

150 


Ua 


FEET 
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Chart  by  whicb  the  Number  of  Linear  Feet  of  Stock  required  for  a 
Number  of  Pieces  of  given  Lengfth,  may  be  determined. 

For  example,  if  the  length  of  a  piece  as  per  order,  is  2% 
inches,  and  there  is  an  allowance  for  cutting  off  of  %  inch, 
the  total  length  of  the  piece  would  be  3  inches.  By  locating 
the  figure  in  the  outer  circle  which  is  opposite  the  figure  3 
in  the  inner  circle,  we  find  that  the  required  number  of  feet 
for  making  100  pieces  is  25;  having  this,  the  amount  of 
stock  for  any  number  of  pieces  may  easily  be  determined. 
Rochester,  N.  Y.  R.\lpu  W.  D.wis. 


VALVE  TIMING  GAGE  FOR  AUTOMOBILE 
MOTORS. 

The  valve-timing  gage,  shown  in  the  engraving,  has  been 
in  use  for  some  time  and  has  been  found  very  satisfactory. 
It  is  far  superior  to  the  old  method  of  timing  valves,  with  a 
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Gage  for  Obtaining  the  Opening  and  Closing  Point.  Relative  to  the  Fly- 
wheel, of  the  Valves  on  Automobile  Motors. 

screw  driver.  With  this  gage  the  exact  opening  and  closing  of 
the  valve,  relative  to  the  fly-wheel,  can  readily  be  determined. 
The  body  A  is  made  to  fit  the  valve  plug  hole  in  the  cylinder 
head  of  the  motor.  B  is  a  guide  for  bushing  C  which  is  keyed 
to  keep  it  from  turning  when  spindle  D  is  adjusted.  Bushing 
€  must  be  a  slide  fit  in  guide  B.  Spindle  E  is  held  in  con- 
tact with  the  valve  head  by  spring  a.  F  acts  as  a  guide  for 
the  upper  part  o£  spindle  D  and  also  holds  spring  6  in  posi- 
tion. The  construction  of  the  gage  can  readily  be  under- 
stood by  referring  to  the  engraving. 

When  the  gage  is  to  be  applied  to  an  engine  it;  is  threaded 
into  the  cylinder  valve-plug  hole,  and  the  spindle  D  Is  ad- 
justed until  a  thin  piece  of  paper  can  freely  move  between 
the  collar  c  and  the  spindle  D.  This  should  be  done  when 
valve  to  be  timed  is  closed.     The  fly-wheel  of  the  motor  is 


then  turned  very  slowly  until  the  paper  is  held  tight  between 
c  and  D;  but  the  bushing  C  should  still  be  seated  on  the 
guide  B.  A  point  is  then  marked  on  the  fly-wheel  for  the 
valve  opening.  The  fly-wheel  is  again  turned  slowly  in  the 
same  direction,  while  pulling  on  the  paper,  until  the  paper  is 
released;  this  will  indicate  the  closing  of  the  valve.  These 
points  are  numbered  on  the  fly-wheel  according  to  the  num- 
ber of  the  cylinder  timed. 
St.  Louis,  Missouri.  C.  T.  Scuaefer. 


A  THREE-SPINDLE  MILLING  ATTACHMENT. 

A  three-spindle  attachment  for  the  milling  machine  Is 
shown  in  the  accompanying  drawing,  where  Figs.  1  and  2 
represent  the  front  and  side  elevations  of  the  complete  device, 
while  Fig.  3  is  a  sectional  view.  The  device  is  clamped  to 
the  milling  machine  by  fastening  the  bracket  A  to  the  over- 
hanging arm.  The  central  or  main  spindle  B  is  driven  by 
the  spindle  of  the  machine  to  which  the  head  Is  attached, 
by  means  of  the  taper  arbor  C  which  is  fastened  to  the  spin- 
dle of  the  attachment  by  a  locking  cap,  as  shown  in  Fig.  3. 
Each  of  the  three  spindles  has  an  independent  longitudi- 
nal adjustment.  This  adjustment  is  made  by  screwing  the 
rear  bearing  in  or  out  of  the  housing,  as  the  work  may 
require.  The  spindles  are  locked  in  place  by  the  check-nuts 
D.    The  small  spindles  H  are  driven  from  the  main  spindle 
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Fig. 5 


Fig. 3 

SECTION  THROUGH   HEAD  Of,   LINE    tt-h 
WITH  CASING  REMOVED 


Fig. 6 
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An  Attachment  with  Spindles  having  an  Angular  Adjustment  for  Varying 
the  Distance  between  T-slots,  etc. 

by  the  gears  E.  Figs.  1  and  2  show  part  of  the  supporting 
bracket  cut  away  in  order  to  expose  the  worm-wheel  and 
worm  which  are  used  for  rotating  the  spindles  H  about  the 
main  spindle  B,  by  turning  the  handle  F.  The  latter  is  pro- 
vided with  graduations  which  read  to  minutes,  for  measur- 
ing the  angular  adjustment  of  the  spindles.  Figs.  4  and  5 
show  the  attachment  set  for  cutting  three  T-slots,  which,  in 
one  case,  are  close  together,  and  in  the  other  further  apart. 
The  rotation  of  the  head  is  suflScient  to  obtain  a  considerable 
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variation  in  the  distance  between  slots.  Fig.  C  shows  the 
<leviee  as  equipped  for  cutting  dovetails,  finishing  the  several 
surfaces  at  one  cut.  Various  forms  of  dovetails,  T-slots, 
grooves,  etc.,  can  be  worked  out  in  similar  fashion.  Obvi- 
ously, the  same  cutters  may  bo  used  in  many  cases  for  mill- 
ing parts  which  are  to  (It  together,  a  slight  rotation  of  the 
head  giving  the  necessary  play  in  the  finished  piin-o.  The 
same  method  can  be  employed  for  compensating  for  wear, 
or  allowing  for  a  reduction  in  size  by  grinding.  The  cut- 
ters for  these  different  purposes  may,  of  course,  be  of  vari- 
ous sizes,  cand  the  one  on  the  main  spindle  will  differ  from 
those  on  the  outer  spindles  In  that  it  will  be  cut  to  the 
opposite  hand.  This  attachment  will  be  found  to  be  more 
useful  for  factory  than  jobbing  purposes,  and  where  any 
amount  of  such  work,  as  illustrated  In  Figs.  4  to  6,  is  being 
done  it  will  be  found  to  greatly  reduce  the  labor  cost  of 
production  as  compared  with  the  old  single  spindle  method. 
Washington,  D.  C.  G.  Robert  O'Neal. 

SOLUTION  OP  THE  CASTING  PUZZLE. 
In  Machinery  for  January,  there  appeared  a  short  article 
descriptive  of  a  casting  puzzle.  The  engravings  accompany- 
ing it  showed  a  brake  ratchet  with  a  loose  bushing,  flanged 
on  each  side,  cast  in  the  center  of  the  pawl.  The  usual 
method  of  making  castings  of  the  kind  in  question,  is  to  first 
cast  the  bushing,  as  shown  in  Fig.  1,  clean  it,  coat  it  with 
graphite,    and    place   it   in    the    mold   in   which    the   piece   to 


Fig.l 


PiffS.  1  and  2.    Bushing  around  which  Pawl  is  cast,  and  Sheave  and 
Block  which  are  cast  together. 

surround  it  is  to  be  cast,  in  the  same  manner  as  an  ordinary 
baked  sand  core  would  be  placed.  The  coating  of  graphite 
prevents  the  molten  metal  from  adhering  to  its  surface.  A 
little  observation  shows  that  castings  of  this  kind  are  more 
common  than  is  generally  supposed.  Pulley  blocks  of  the 
type  shown  in  Fig.  2  are  a  fair  example  of  the  class  of  cast- 
ing referred  to.  They  are  commonly  used  for  stretching 
clothes  lines  or  for  similar  purposes,  and  retail  at  10  cents 
each.  James  Cban. 

Plainfleld,  N.  J. 


WINDING  SPRINGS. 

I  have  used,  for  some  time  past,  a  tool  for  winding  springs 
with  initial  tension  which  is  not  only  effective,  but  is  much 
simpler  and  more  convenient  than  the  one  described  by  Mr. 
Viall  in  the  February  issue.  With  this  tool,  springs  can  be 
wound  without  any  gearing  up  or  bother  other  than  to  put 
a  drill  chuck  in  the  spindle  and  clamp  a  tool  in  the  tool-post. 
I  keep  a  piece  of  steel  with  my  lathe  tools  of  the  same  size 
as  the  tools,  and  use  it  principally  as  a  rest  for  the  hand 
tools  and  polishing  sticks,  when  working  out  punch  and  die 
contours,  and  for  several  other  purposes.  This  tool  has  sev- 
eral holes  in  it  in  various  positions,  some  of  them  tapped 
and  others  blank.  One  of  these  holes  serves  to  hold  a  quar- 
ter-inch pin  that  is  used  when  winding  springs.  Fig.  1  shows 
this  tool  in  use,  and  it  should  be  noticed,  in  particular,  that 
it  is  set  at  such  a  height  and  in  such  a  position  that  the 
spring  mandrel  is  well  supported.  With  this  tool,  right-  or 
left-hand  springs  can  be  coiled  and  the  lathe  may  be  run 
forward  or  backward.  As  before  stated,  it  is  not  necessary 
to  gear  the  lathe,  but  if  this  were  done,  the  lead  should  not 
be  a  few  thousandths  more  or  less  than  the  size  of  the 
wire,  but  theoretically  just  that  size;  as  it  would  not  come 
out  just  right  anyway   on  a  long  spring.     My  method   is  to 


throw  In  the  nearest  carriage  feed,  eel  the  compound  rest 
parallel  to  the  ways,  and  with  It  take  up  the  difference  be- 
tween the  wire  lead  and  the  feed  of  the  carriage.  It  makes 
little  difference  whether  the  wire  leadB  oft  the  pin  exactly 
in  line  with  the  last  coll,  a  little  ahead  of  It,  or  three  or 
four  colls  behind;  and  if  the  spindle  speed  1b  not  too  high 
it   is  easy  lo  make  the  necessary  adjustment  with  the  com- 
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Pigrs.  1  to  4.    Methods  of  Winding  and  Fitting  Springs. 

pound  rest.  At  T  is  illustrated  the  set  given  to  the  wire 
in  rounding  the  post,  which  gives  it  the  initial  tension — it  Is 
really   a  spring  coiled  against  itself. 

There  are  several  other  things  about  coiled  springs  that 
come  to  my  mind  which  may  be  of  interest.  Eyes  for  the 
springs  may  be  formed  over  the  sharp  edge  of  a  vise  or  plate 
with  a  three-cornered  scraper  or  file  ground  smooth.  This 
work,  which  is  done  in  three  stages,  as  illustrated  in  Fig.  2, 
is  accomplished  quickly,  and  a  very  neat  and  square  eye  is 
the  result.  When  a  number  of  springs  are  to  be  made  alike, 
I  count  the  coils  by  drawing  the  edge  of  the  scraper  along 
the  length  of  the  spring,  allowing  one  coil  for  the  eye,  and 
then  press  the  scraper 
down,  as  illustrated.  By 
keeping  the  eye  already 
formed  on  the  end  in  the 
proper  position,  all  the 
brings  will  come  out  with 
a  full  eye  and  all  eyes  will 
bear  the  proper  relation 
to  one  another,  all  being 
alike  or  half-quartered  one 
way  and  half  the  other,  as 
desired.  When  springs 
are  always  wrong  there  is 
usually  a  good  reason. 
The  spring  A  in  Fig.  5  will 
lie  flat  and  stay  on  its 
pins.  Spring  B  is  adapted 
to  pins  in  different  planes,  but  if  used  instead  of  A  it 
will  probably  be  necessary  to  make  another  soon  for 
want  of  the  original.  Sometimes  a  spring  should  act  both 
torsionally  and  in  tension;  then  one  like  C  will  answer 
if  given  sufficient  twist  before  it  is  pinned  in  place.  Com- 
pression springs  are  more  often  used  in  this  way.  When 
fitting  a  compression  spring  over  a  stem  and  in  a  hole,  close 
the  end  that  thrusts  against  the  stem  until  it  is  a  tight  fit 
and  is  fairly  central,  and  open  the  end  that  bears  in  the  hole 
until  it  also  is  a  good  and  a  central  fit,  as  indicated  in  Fig.  3. 
If  the  spring  is  heavy  grind  the  ends  about  square.    When 
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Pig.    6.      Springs    having    Eyes     located 
with  Reference  to  the  Retaining  Pins. 
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springs  are  fitted  in  this  way  the  stem  is  not  chewed  In 
half,  and  dust  from  the  holes  does  not  clog  other  working 
parts.  In  fact,  the  spring  is  just  as  good  and  worlts  as  freely 
at  the  end  of  a  year  as  when  new.  Kig.  4  shows  a  spring  that 
was  used  continuously  and  had  to  be  replaced  often  and 
quickly.  Many  schemes  were  tried  in  order  to  Iveep  it  in 
place  and  at  the  same  time  have  it  accessible.  By  cutting 
tlie  ends  so  that  they  both  bore  on  top  and  placing  the  spring 
as  shown,  the  thrust  kept  it  in  place  and  the  spring  was 
easily  removed  and  replaced  when  necessary.  When  grinding 
heavy  springs  to  square  them,  do  not  quench  them  when 
they  are  red  hot,  or  you  may  have  trouble  in  getting  out 
those  same  ends  after  they  have  broken  and  done  some 
damage.  Sirius. 


ELEVATING  TOOL-POST  DESIGN. 

In  the  February  number  of  JI.\tiiiNEKy  under  the  title 
"Changing  Old  Lathe  to  Increase  Cutting  Value"  an  article  ap- 
pears which  lays  particular  stress  on  the  so-called  "new"  de- 
sign of  tool-post.  The  tool-post,  as  outlined,  almost  to  the  iden- 
tical dimensions,  was  first  used  by  us  in  1S83,  under  patent 
rights  purchased  from  Mr.  Lipe.     We  continued  its  use  under 
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JUac/iiMer^,.V.r. 
Elevating  Tool-post  used  by  the  BuUard  Machine  Tool  Co. 

the  patent,  exclusively,  until  about  1S97-8,  when  the  patent 
expired.  Blue-print  of  our  shop  drawing  No.  23,  March  15, 
1S83.  (reproduced  herewith)  will  show  that  the  designs  of 
the   two   tool-posts   are   practically    identical.  Jil* 

S.  H.  BuLLAKD,  Vice-President 

Bridgeport,  Conn.  Bullard  Machine  Tool  Co. 

[The  contributor  of  the  article  in  question  did  not  claim 
that  the  design  was  new,  and  the  title  to  the  illustration. 
Fig.  2,  was  unfortunately  worded.  Its  meaning  is  that  the 
illustration  shows  the  neio  tool-post  that  was  substituted  for 
the  old  one,  and  not  that  it  is  of  new  design. — Editok.] 


USE  OP  BOW-DRILL  IN  THE  MANUFACTURE 
OP  KNIVES. 
That  a  curiosity  like  the  hour  glass  finds  a  place  in  modern 
manufacturing,  as  cited  in  the  January  issue  of  Machixery, 
is  an  instance  of  how  the  mechanical  world  in  its  ceaseless 
striving  for  the  improved,  will  turn  to  the  records  of  the 
past  and  take  from  them  and  adapt  to  present-day  use  some 
primitive  mechanism  long  since  discarded  and  forgotten.  A 
parallel  case  is  found  in  the  employment  of  the  prehistoric 
bow-drill,  of  the  North  American  Indians,  in  certain  knife 
factories.  Probably  few  of  us  ever  give  a  second  thought  to 
the  initial  plate  inserted  in  the  handles  of  our  pocket  knives. 
In  cutting  the  recess  for  these  the  bow-drill  works  with  a 
neatness    and    dispatch    that    surprises    one.     More    intricate 


shapes  demand  a  more  laborious  process,  but  the  simpler 
ones,  such  as  ovals,  round-ended  oblongs,  and  other  forms  not 
requiring  sharp  corners,  are  mortised  out  with  the  bow-drill. 
The  spindle  carries  in  its  lower  end  a  chuck  in  which  is  held 
a  tool  made  of  two  prongs  of  steel  much  like  a  tuning  fork 
but  sharpened  and  pointed  so  as  to  lly  outward  with  the 
centrifugal  force  generated  by  the  revolution.  A  metal  tem- 
plet having  a  hole  the  size  and  shape  of  the  recess  to  be  cut,  is 
placed  over  the  wooden  handle  which  is  gripped  in  a  special 


Fig.  1.    Vise  and  Templet  with 
Handle  in  Position. 
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Fig.  2.  Centrifugal  Cutter 
which  is  controlled  by  the 
Templet. 


vise  A.  Then  the  operator,  usually  a  boy,  grasps  the  bow- 
drill  in  both  hands,  gives  the  bow  a  couple  of  vigorous  pulls, 
meanwhile  imparting  a  slight  longitudinal  swinging  motion 
in  the  direction  of  greatest  length,  and  produces  almost  in- 
stantaneously a  hole  which  is  the  counterpart  of  that  in  the 
templet.  The  cutters  B  are  made  from  a  piece  of  rectangular 
stock  turned  the  full  length,  except  that  part  which  fits  in 
the  slot  of  the  chuck  or  socket.  After  the  pivot  pin  holes  C 
have  been  drilled,  the  piece  is  split  in  two  and  it  is  then  ready 
for  tempering.  Cutting  edges  are  formed  on  the  lower  ends 
by  grinding  the  inside,  as  shown  at  D.  But  a  small  part  of 
this  sharp  end  touches  the  templet,  so  that  the  wear  of  the 
templet  and  cutters  is  hardly  more  than  would  occur  between 
two  unbroken  hardened  surfaces  running  at  the  same  rate. 
To  cause  the  points  to  spread  more  readily,  a  spring  acting 
in  the  same  manner  as  a  caliper  spring  is  slipped  over  the 
upper  ends,  as  shown  at  E.  Except  for  the  purpose  men- 
tioned above,  the  bow-drill  is,  for  the  most  part,  merely  a 
museum  curiosity,  yet  for  this  mortising  of  knife  handles  it 
holds  its  own  and  gives  complete  satisfaction. 

Middletown,  N.  Y.  Donald  A.  Hampsox. 

.  TO  KEEP  AN  ANGULAR  REAMER  PROM 
CHATTERING.  • 

We  have  a  45-degree  reamer  which  is  used  for  reaming 
valve  seats  in  our  cut-out  valves.  This  work  was  formerly 
done  in  the  lathe,  and  when  the  reamer  was  so  used,  it  did 
very  satisfactory  work;  but  in  order  to  lessen  the  cost  of 
production    the   drill    press    was   tried.     At   first,   the    reamer 
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Leather  Washer  which  fits  between  the  Reamer  Teeth  and 
prevents  Chattering. 

chattered  so  that  the  drill  press  had  to  be  abandoned;  but 
this  chattering  was  finally  overcome  by  the  use  of  a  leather 
washer,  such  as  here  illustrated,  under  the  reamer.  The 
leather  strips  A,  which  are  a  little  thicker  than  the  depth 
of  the  teeth,  are  placed  between  the  latter.  When  making 
the  washer  a  block  of  hard  wood  was  fastened  to  the  drill 
press  table  with  the  grain  vertical,  and  an  impression  made 
in  the  wood  by  running  the  reamer  Into  the  end.  A  piece 
of  leather  of  suitable  size  was  then  soaked  in  warm  water 
until  it  was  perfectly  pliable.     At  night,  when  the  shop  shut 
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down,  ihe  leather  was  laid  over  the  iinpression  in  tin-  wooden 
block  and  the  reamer  forced  Into  it  by  the  hand  feed.  The 
leather  was  left  in  this  position  over  night,  and  In  the  morn- 
ing it  was  dry,  ami  formed  perfectly  to  the  tool.  All  tliat 
remained  to  be  done  was  to  cut  spaces  tor  the  reamer  teeth. 
tJeneva,  N.  Y.  Rov  U.  Ue.\ii.nu. 


UNIVERSAL  CAMERA  BRACKET. 
In  the  February.  1908.  issue  of  M.\cinM2HY,  the  writer  de- 
scribed a  simple  camera  holder  to  be  used  when  photographing 
tools  or  other  objects  laid  on  the  floor.  However,  the  writer 
has  since  then  seen  another  camera  bracket  which  is  even  bet- 
ter and  which  combines  the  features  of  being  universal,  rigid. 


bracket  is  mounted,  is  u  inches  in  diunieler,  and  the  boar^la 
were  made  &<4  inches  wide,  in  order  to  make  the  side  clamp- 
ing pieces  clear  the  top  of  the  tripod.  The  two  boards  were 
made  by  a  trunk  maker  for  35  cents.  The  two  binges  are 
common  I'/i-inch  brass  hinges  which  will  cost  5  cents.  The 
two  thumb  nuts  and  the  tluimb  screw  required  may  be  bought 
for  another  nickel.  The  adjusting  slides  are  cut  and  flied 
out  of  1/lG-incb  spring  brass,  the  slot  in  them  being  2%  imhes 
long,  and  just  wide  enough  to  admit  a  3/16-incb  bolt.  This 
bolt  is  made  like  an  ordinary  stud  bolt,  except  that  it  Is  pro- 
vided with  wood-screw  threads  on  one  end.  The  end  provided 
with  standard  threads  has  a  screw  driver  slot  cut  into  It.  A 
brass   nut   is  set   into  the   lower   board,   l^'.j   inches   from   the 


Universal  Camera  Bracket  of 
Simple  Deslern. 


Camera  mounted  in  Horizontal  Position 
In   Bracket. 


Camera  mounted  In  an  Inclined 
Position. 


and  cheap.  It  is  far  superior  to  the  ordinary  ball  and  socket 
joint  universal  camera  holder,  where  the  camera  is  liable  to 
fall  over  in  any  direction  when  the  thumb  nut  is  loosened. 

The  accompanying  illustration,  Fig.  1,   show-s  very  plainly 
the  general  construction  of  the  bracket,  and  the  illustrations. 
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Fig.  4.    Camera  held  in  Vertical  Position  on  Bracket. 

Figs.  2.  3.  and  4,  show  the  camera  in  different  positions, 
mounted  on  the  tripod.  'The  detail  dimensions  given  below 
are  for  brackets  used  with  a  5  by  7  inch  camera.  The  top 
and  bottom  boards,  which  are  each  made  of  three  layers  of 
wood  glued  together,  are  514  inches  wide.  7V.  inches  long, 
and    %    inch   thick.     The   top    of   the   tripod,   on   which   the 


edge  on  which  the  hinges  are  fastened.  The  regular  tripod 
thumb  screw  is  screwed  into  this  nut.  The  thumb  screw  which 
fastens  down  the  camera  is  set  into  the  upper  board  3',^. 
inches  back  from  where  the  tripod  thumb  screw  comes  through 
the  lower  board.  A  hole,  1%  inch  in  diameter,  is  cut  into  the 
lower  board,  for  the  head  of  the  thumb  screw  in  the  upper 
board,  so  that  two  boards  may  be  folded  together.  The  object 
of  placing  the  thumb  screw  holding  the  camera  so  far  back. 
is  to  provide  means  for  getting  at  both  thumb  screws  at  the 
same  time,  no  matter  what  the  position  of  the  camera.  A 
piece  of  cotton  flannel  cloth  is  glued  to  the  top  of  the  upper 
board  to  avoid  scratching  the  camera  base,  and  to  prevent 
slipping.  The  bracket  is  easily  carried  fastened  to  the  tripod, 
and  provides  the  cheapest  and  most  useful  camera  bracket 
the  writer  has  ever  seen.  Etuax  Viall. 
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SQUARES  ON  THE  ENDS  OF  TAPS  AND 
REAMERS. 

It  is  to  be  regretted,  in  these  days  of  standardization,  that 
our  tap  manufacturers  cannot  all  get  into  line  regarding  the 
sizes  of  the  squares  on  the  ends  of  taps.  Owing  to  the 
bruised  and  twisted  squares  on  the  ends  of  taps  in  a  shop  I 
recently  worked  in  I  had  to  help  in  systematizing  the  whole 
matter  of  squares  on  the  ends  of  taps  and  reamers.  It  was 
found  that  the  taps  as  made  by  the  makers  did  not  have  the 
same  size  squares;  they  were  thus  often  very  loose  fits  for 
our  tap  wrenches,  so  it  was  decided  to  ask  six  of  the  best- 
known  tap  manufacturers  to  submit  the  sizes  of  squares 
adopted  by  them  for  their  taps,  and  from  these  details  to  de- 
termine a  standard. 

Table  I  shows  the  different  makers'  practice,  which,  as 
can  be  seen,  varies  very  much,  and  as  experience  has  shown 
that  even  these  sizes  are  only  used  approximately,  it  wai 
decided  to  adopt  the  standard  as  shown  by  the  last  column, 
to  use  solid  tap  wrenches  with  square  holes  of  these  stand- 
ard sizes,  and  to  grind  down  the  squares  of  all  taps  in  use 
to  a  few  thousandths  below  these  sizes.  By  comparing  the  last 
column  with  the  other  sizes,  it  will  be  found  that  it  is  now 
possible  to  buy  taps  from  any  of  these  six  makers  with  the 
assurance  that  the  square  can  be  made  to  suit  our  standard 
tap  wrenches.  All  new  taps  bought  must,  of  course,  be  care- 
fully examined  regarding  the  squares,  and.  where  necessary, 
be  at  once  ground  down  to  the  standard. 
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Wliilf  tho  nbove  only  disoissea  the  question  of  squares,  1 
should  like  also  to  say  that  there  seems  to  be  a  difference  of 
opinion  among  manufacturers  as  to  the  amount  to  leave  on 
the  diameter  of  new  taps  so  as  to  ensure  a  reasonably  long 
life  and  yet,  at  the  same  time,  make  them  conform  to  stand- 
ardized screw  gages.  For  Instance,  one  maker  sends  out  his 
sji-inch  taps  0.0025  inch  above  nominal  diameter,  while  an- 
other sends  them  0.01  inch  above.  Why  this  difference?  It 
cannot  all  be  accounted  for  by  distortion  in  hardening;  it 
therefore  raises  the  question  of  what  are  the  practical  limits. 
If  0.0025  inch  is  sufficient,  then  0.01  is  too  much,  and  vice 
versa.    This    point,    therefore,    should    receive    some    special 

TABLE  I.    SIZES  OF  SQUARES  ON  TAPS. 
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consideration  from  tap  manufacturers  so  that  one  set  of 
limits  might  be  adopted  and  adhered  to  by  all  manufacturers 
of  taps. 

The  squares  on  the  shanks  of  reamers  are  in  the  same  un- 
standardized  state.  Table  II  gives  sizes  of  squares  adopted 
by  two  of  the  most  prominent  American  makers  of  hand 
reamers.  Each  maker  has  a  standard  of  his  own,  which  is 
different  from  his  neighbors',  and  is  also  different  from  that 
adopted  by  the  tap  manufacturers,  so  that  it  would  be  re- 
quired to  buy  a  great  many  wrenches  to  cover  the  require- 
ments unless  some  such  plan  of  standardization  as  outlined 
above  is  adopted.  Of  course,  adjustable  tap  wrenches  might 
be  used,  but  solid  tap  wrenches  are  preferable  if  a  number 
cf  taps  and  reamers  are  in  daily,  use,  because  there  are  no 
parts  to  get  out  of  order;  they  are,  as  a  rule,  lighter  and  are 
thus   easier  to   handle,   giving  the   operator  more   command 


TABLE  II.    SQUARES  OF  HAND  REAMERS 
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over  the  tap  or  reamer;  they  are  cheaper,  and  therefore  a 
fuller  equipment  can  be  had  with  the  same  investment  of 
capital;  and  a  much  closer  working  fit  can  be  maintained 
between  square  and  square  hole,  thus  obviating  the  unsightly 
twisting  off  of  the  squares.  "Mechanikos." 

[The  question  of  uniformity  in  the  size  of  squares  on  taps 
and  reamers, is  certainly  one  that  ought  to  receive  proper  at- 
tention. In  the  case  of  the  squares  on  taps  as  indicated  by  the 
last  column  in  Table  I.  it  will  be  seen  that  when  the  square 
is  made  small  enough  to  be  below  the  size  of  that  used  by 
all  the  makers  of  taps,  sharp  corners  are  produced  when  the 
squares  are  ground  down  to  this  size.  Square  corners  on  a 
tap  or  reamer  square  are  rather  objectionable;  not  only  does 
it  make  the  too!  unpleasant  to  handle,  but  the  appearance 
and  finish  of  the  tool  is  greatly  impaired.  The  proper  square 
for  any  size  of  shank  is  to  make  the  size  of  the  square  equal 


to  Ti  of  the  diameter  of  the  shank.  This  will  leave  small 
rounded  portions  at  the  corners  of  the  square,  as  shown  at  A, 
in  the  accompanying  engraving.  In  the  case  of  hand  ream- 
ers, however,  the  squares  should  not  be  milled  directly  on 
the  shank  as  is  the  case  with  taps,  because  the  shank  on 
hand  reamers  is  of  nearly  the  same  diameter  as  the  reamir 
itself,   and    is   supposed    to   be   able   to   pass   clear   through   a 


A  "  J/ti(7i/ncTy,.V.l'. 

Squares  on  Taps  and  Reamers. 

reamed  hole.  If  the  square  is  milled  directly  on  the  full 
diameter  of  the  shank,  burrs  will  be  thrown  up  by  the  wrench, 
and  these  are  liable  to  mar  the  reamed  hole.  The  end  of 
the  shank  of  a  reamer  should  therefore  always  be  made  as 
indicated  in  the  engraving  at  B.  The  shank  should  be  turned 
down  a  sufficient  amount  below  its  full  diameter  for  the 
length  of  the  square,  and  then  a  square  equal  to  '%  of  the 
diameter  of  this  turned-down  portion  should  be  used.  Some 
makers  do  not  turn  down  the  end  of  the  shank,  but  simply 
mill  the  square  small  enough  so  that  the  edges  of  the  square 
come  below  the  outside  diameter  of  the  shank,  but  this,  of 
course,  produces  sharp  corners,  gives  an  unsightly  appear- 
ance to  the  reamer,  and  makes  it  unpleasant  to  handle. — 
Editor.] 


HOW  MANY  GASHES  SHOULD  A  HOB  HAVE  ? 

In  the  article  with  the  above  title  published  in  the  engi- 
neering edition  of  the  January,  1909,  issue  of  Machinery,  the 
author,  after  mentioning  the  well-known  relation  between  the 
number  of  flutes  in  the  hob  and  the  number  of  threads  in  the 
worm,  says,  "this  is  one  requirement,  but  there  seem  to  be 
other  factors  that  enter  into  the  decision  as  well."  He  then 
proceeds  to  explain  the  relations  existing  between  the  number 
of  teeth  in  the  worm-wheel  and  the  number  of  threads  in 
the  worm. 

In  a  letter  in  the  American  Machinist  for  October  11,  1906, 
the  writer  uses  the  following  language:  "Another  point 
learned  in  the  work  of  Messrs.  Brown  &  Sharpe,  is  that  a 
hob  will  sometimes  cut  rough  teeth  if  the  number  of  teeth  in 
the  wheel  is  a  multiple  of  the  number  of  threads  in  the  hob. 
even  though  the  hob  is  fluted  in  accordance  with  what  I  have 
pointed  out  in  this  letter."  I  have  written  in  regard  to  this 
matter,  thinking  you  might  like  to  call  attention  to  the  fact 
that  the  principle  discovered  was  known  in  the  Brown  & 
Sharpe  Works  some  little  time  ago. 

The  outlines  of  the  wheel  teeth  can  sometimes  be  cut  some- 
what more  accurately  and  smoothly  by  shifting  the  thread 
of  the  hob  into  different  tooth  spaces,  but  I  should  not  care 
to  recommend  this  scheme  as  coming  from  the  Brown  & 
Sharpe  Mfg.  Co.  Oscar  J.  Beai.e. 

Providence,  R.  I. 


A  BEVEL  GEAR  PROBLEM. 

In  cases  where  a  bevel  gear  drive  with  a  shaft  at  an  angle 
to  the  face  of  the  frame,  and  also  at  an  angle  to  the  vertical 
center  line  of  the  machine,  producing  what  might  be  called 
a  double  diagonal  shaft,  cannot  be  avoided,  the  following 
formulas  and  illustrations  will  be  of  great  value  in  figuring 
the  actual  angle  between  the  shafts,  as  well  as  the  two  angles 
to  which  the  bearings  for  the  double  diagonal  shaft  must  be 
bored. 

Fig.  1  shows  three  views  of  the  drive,  and  Indicates  clearly 
how  it  is  arranged.  Fig.  4  is  a  front  view  showing  the  angle 
X  between  the  shafts  in  a  vertical  plane.  Fig.  3  is  the  de- 
velopment of  the  plane  AB.  showing  the  actual  length  AB^ 
between  the  apices  of  the  bevel  gears,  and  also  the  actual 
distance  Bi?„  to  which  the  upper  apex  is  offset  from  the  lower, 
and  the  actual  angle  between  the  center  lines  of  the  upper 
gears. 

Fig.  2  is  a  development  of  the  oblique  plan  AB^C  on  which 
the   gear   apices  A   and   B,   are   located,   showing   the   actual 
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length  ABi  between  the  apk-es,  and  the  actual  angle  z  be- 
tween the  center  lines  of  the  lowtr  gears,  for  which  these 
gears  must  bo  figured.  Fig.  B  Is  a  side  view  showing  the 
shortest  distance  CB,  between  the  center  line  of  the  lower 
shaft  and  the  upper  gear  apex. 

The  angle  x,  tlie  vertical  height  BC  (Fig.  4),  and  the  hori- 
zontal distance  Bli,,  are  conslderid  as  given.  From  these  we 
can  easily  get  angle  y. 


sin  xcos]/ 


FLOOR  LINE  Machlncru,y.i: 

Flff.  1.    Arrangement  of  Bevel  Gearing  wltb  a  "Double"  Diagonal  Shalt. 

The  formula  for  figuring  the  angle  y  is  deduced  as  follows: 
In  Fig.  4,  let  BC  =  a;  and  angle  =  x;  then 
a  a 

AC  = ;  and  AB  = . 

tan  X  sin  x 


a 


In  Fig.  3.  AB  = 


angle  =  y;  then 


Slachiiiery.y.Y. 
Fig.  2.     Diagrams  for  Solution  of  Problem  shown  in  Fig.  1. 


AB,  = 


In  Fig.   2,  AC  = 


cos  y         sin  x  cos  y 
a  a 


then 


tanx 


AB,  = 


-;    angle  =  z; 


sin  X  cos  y 


tan  X 


cos  z  =  ■ 


sin  X  cos  2/ 


a  sin  X  cos  1/        sin  x  cos  2/ 


tan  X 


tan  X 


But  since  tan  x 


sin  X 


=:  cos  V  cos  X, 


cosx 

cos  Z  =:  COB  y   COB  X. 
COB« 


cosx: 


cos  y 
cose 


COB  y  ^  - 


Brooklyn,  N.  Y. 


(X) 
(2) 

(3> 
Edw.  Pebsox. 


SPECIAL  GRINDER. 


The  half-tone  engraving  below  shows  a  grinder  on  which 
work  is  done  much  in  the  same  manner  as  on  a  buzz  planer. 
A  large  number  of  drawn  steel  strips  of  various  lengths  are 
found  to  be  slightly  convex  on  the  sides,  the  difference  being 
about  0.001  Inch  in  thickness  for  a  width  of  %  Inch.  It  was 
required  that  these  strips  be  of  exactly  the  same  thickness 
for  the  full  length,  and  for  the  purpose  of  making  them  uni- 
form the  grinder  illustrated  was  built.  The  table  is  pro- 
vided   with    a   rib.   which    is   slotted    in    two   places,   and    the 


< 

R 

Special  Grinder  for  Accurate  Grinding. 

cylindrical  part  of  the  cup  wheel  passes  through  these  slots 
as  shown  The  table  itself  is  set  at  a  very  slight  angle  to 
the  plane  of  the  face  of  the  wheel,  so  that  only  one  side  of  the 
wheel  (that  which  is  running  in  the  downward  direction)  ex- 
tends beyond  the  rib.  This  side  of  the  wheel  projects  through 
the  rib  about  0.001  inch.  By  means  of  this  device  the  operator 
is  enabled  to  quickly  remove  the  superfluous  stock  from  the 
steel  strips,  and  to  do  it  accurately. 
Jliddletown,  N.  Y.  Donald  A.  Hampson. 


THE  EXPERIENCE  OF  A  CUSTOMER. 

After  reading  your  editorial  entitled  "The  Experience  of 
Purchasing  Agents"  I  was  led  to  compare  the  experience  of 
the  founding  firm  mentioned  with  the  treatment  handed 
me  by  a  like  firm  which,  by  a  queer  circumstance,  happens 
to  make  just  such  a  device  as  mentioned  in  the  editorial.  In 
my  case  I  was  not  the  seller  but  an  inquiring  buyer,  with 
ready  cash  to  pay  for  what  I  wanted,  out  looking  for  some- 
one to  make  an  article  at  the  best  price.  The  matter  I  made 
inquiry  about  was  not  of  much  account,  I  acknowledge,  but 
it  was  not  the  only  work  I  was  likely  to  have  to  offer  such 
a  concern.  I  went  to  this  company  and  asked  them  to  cast 
two  sets  of  parts  and  to  give  me  an  estimate  of  their  charge 
for  finishing  a  lot  of  the  pieces.  The  castings  were  to  be 
ready  in  two  days  and  at  that  time  I  was  also  to  have  the 
figures  of  their  estimate.  When  the  time  came  I  got  the 
castings,  for  which  they  charged  just  seventy-five  per  cent 
more  than  I  could  get  them  made  for  at  another  place,  as  1 
found  out  later.  As  for  the  estimate — well,  the  official  that 
took  my  order  was  out  of  town  and  no  one  else  seemed  to 
know  about  it.  "He  will  be  back  tomorrow,"  I  was  told,  so 
to  be  decent  I  went  again  the  next  day,  but  he  had  not  re- 
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turned.  I  wns  taken  up  to  see  the  superintendent  whom  I 
fonnd  busy  with  another  official  painting  a  box.  After  wait- 
ing about  three  minutes  1  was  finally  approached  by  the 
superintendent,  but  he  knew  nothing  of  the  estimate.  In 
reply  to  a  query  about  the  cost  of  castings  and  how  they 
came  to  charge  so  nuuh  for  the  ones  they  had  made,  he 
gave  the  arguments  that  one  usually  hears  when  a  price  Is 
questioned.  I  wanted  to  laugh  when  he  suggested  that  when 
I  bought  a  watch  I  had  to  pay  for  soiiiething  more  than 
metal  at  so  much  per  pound.  The  comparison  between  mak- 
ing a  watch  and  a  simple  block  of  cast  iron  seemed  just  a 
bit  bright. 

Now  what  I  am  writing  all  this  for  is  to  draw  attention 
to  the  point  of  view  of  the  purchaser  who  goes  out  seeking 
the  best  place  to  spend  his  money,  and  what  effect  the  man- 
ner in  which  he  is  received  will  have  on  his  decision  to 
leave  an  order.  Surely  he  will  not  be  likely  to  waste  much 
time  on  a  firm  that  does  not  endeavor  to  give  him  good 
service,  and  if  he  goes  away  with  a  feeling  of  disgust  he 
isn't  coming  back  very  soon. 

If  firms  have  difficulty  in  selling  their  wares,  and  what 
firm  does  not,  I  would  like  to  ask  why  it  is  that  some  neglect 
to  make  friends  of  purchasers  who  come  inquiring  about 
goods. 

Somebody  will  say.  perhaps,  that  the  small  jobs  are  not 
worth  bothering  with;  but  everything  has  been  begun  in  a 
small  way  and  w-ho  can  tell  what  is  not  going  to  develop? 
As  in  the  case  previously  referred  to,  the  little  job  might 
be  closely  connected  with  something  more  important  that 
would  be  worth  getting — at  least  in  these  slack  times.  I 
have  considerable  work  that  I  must  send  out,  such  as  cast- 
ings and  machine  work  that  1  can  not  handle.  Will  this 
firm  get  the  work?  Hardly,  but  they  would  have  had  it,  for 
they  are  the  handiest  for  me  to  go  to  at  present.  They  also 
make  drill  presses  and  bench  lathes  that  I  might  need  if 
my  present  tools  gave  out  or  I  needed  more.  How  much 
cheaper  it  is  to  make  sure  of  the  trade  that  comes  inquiring 
than  that  which  has  to  be  sought:  this  seems  to  me  to  be  a 
matter  for  consideration  that  seldom  enters  into  the  busi- 
ness plan  of  machinery  concerns. 

How  often  have  I  noticed,  when  going  to  a  factory  to  in- 
quire about  tools  or  some  other  product,  how  patient  one 
has  to  be  to  get  waited  on.  Generally  one  goes  into  a  door 
and  lands  up  against  a  rail  or  a  partition  with  a  hole  in  it, 
and,  after  waiting  awliile.  a  small  boy  asUs  you  how  you 
dare  come  in,  and  after  you  have  told  him  that  you  only 
want  to  spend  some  money,  he  goes  off  and  leaves  you  to 
sit  down  to  wait.  If  you  do  not  sit  down  you  are  quite  likely 
to  get  tired  of  waiting  and  walk  out  to  some  other  house. 
After  the  salesman  finally  gets  to  you  he  has  to  make  you 
forget  the  time  and  trouble  it  has  been  to  be  able  to  tell 
him  what  your  business  is. 

If  the  sales  agents  find  that  inducing  a  purchaser  to  buy 
something  they  want  to  sell  is  discouraging  work,  let  them 
get  busy  and  devise  some  new  ways  of  handling  the  cus- 
tomer that  is  trying  to  spend  his  money.  "A  Bdter." 


HARDENING  TAPS. 

Some  time  ago  a  certain  jobbing  shop  contracted  to  pro- 
duce 100  taps  which,  as  expected,  furnished  no  little  trouble 
in  the  hardening,  before  a  successful  modus  operandi  was 
worked  out.  The  contract  specified  a  No.  10  tap.  7  inches 
long,  with  4  inches  of  thread.  Threading  and  fluting  was  a 
simple  and  inexpensive  matter,  the  only  extra  outlay  being 
for  master  dies  for  the  screw  machine  and  a  special  support 
to  keep  the  taps  from  springing  under  the  milling  cut.  ■  Hard- 
ening, however  presented  life-size  difficulties.  Several  of  the 
usual  ways  were  experimented  with  and  discarded.  The  taps 
were  heated  in  an  open  fire,  a  pot  of  lead,  or  a  gas  furnace, 
and  quenched  in  oil  or  water,  but  the  result  was  always  the 
same — the  taps  were  warped  1/16  inch  and  worse.  A  sample 
submitted  to  the  customer  was  promptly  and  emphatically 
rejected.  Then  case-hardening  was  tried,  and  with  an  un- 
looked-for degree  of  success.  The  taps  were  heated  in  the 
gas  furnace,  rolled  in  a  mixture  of  powdered  prussiate  of 
potash   and   flour,   and   quenched   in   water.     They   came   out 


perfectly  true  and  straight,  and  the  temper  was  afterward 
drawn  with  a  blow  torch.  A  subsequent  duplicate  order  (at 
an  advanced  price)  was  an  assurance  of  the  satisfaction  they 
gave  in  service.  Just  why  the  taps  warped  in  one  case  and 
not  in  the  other,  is  not  apparent,  for,  with  the  exception  of 
the  case-hardening  application,  the  methods  were  identical. 
Middlctown,  N.  Y.  Don.m.u  A.  Hajipsox. 


DRILL  PRESS  VISE  WITH   ADJUSTING 
JAW  PLATES. 

I  noticed  in  the  February  number  of  Maciiineby  an  article 
on  a  drill  press  vise.  Mr.  A.  .1.  DeLille,  in  describing  the  vise, 
which  has  several  excellent  features,  devoted  the  major  part 
of  his  description  to  one  feature  only,  viz.:  the  jaws  being 
under-cut  and  the  jaw  plates  sliding  down  when  the  article  to 
be  held  is  gripped.  The  work  is  thus  pressed  firmly  and 
uniformly  down  upon  the  surface  of  the  vise. 


Pig.  1.    Taylor's  Standard  Pattern  Machine  Vise,  with  Adjusting  Jaw  Plates. 

It  may  interest  Mr.  DeLille  to  know  that  I  am  the  inventor 
and  patentee  of  this  vise,  and  I  take  this  opportunity  of  ex- 
pressing my  surprise  that  it  has  not  come  into  wider  use  in 
tlie  United  States.  I  do  not  see  why  practically  every  machine 
vise  should  not  be  made  with  these  slidin.s;'  jaw  plates  My 
patents  expired  some  years  ago,  and  there  are  six  or  seven 
British  firms,  in  addition  to  myself,  making  this  type  of  vise, 
and  on  the  continent,  especially   in  Germaiiv.   it  is  made  by 
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Fig.  2.    Section  through  Vise,  showang  Construction  of  Jaiws 
and  Sliding  Plates. 

thousands.  Yet  none  of  the  leading  United  States  makers 
show  it  in  their  list  of  vises.  I  have  failed  to  find  any  ade- 
quate reason  for  this  vise  not  meeting  equal  popularity  in 
America.  CHARi.f;s  Taylor. 

Birmingham.  England. 

[The  following  description  is  supplied  by  Mr.  Taylor:  Fig.  1 
shows  the  Taylor  standard  pattern  vise,  and  Fig.  2  is  a  section 
of  part  of  the  vise  showing  that  the  rear  faces  of  the  steel  jaw- 
plates  C  are  inclined,  thus  causing  them,  when  an  article  is 
gripped  in  the  vise,  to  slide  downward  for  a  very  short  dis- 
tance, carrying  with  them  the  article  held,  the  pin  holes  in  the 
jaws  being  slotted  to  allow  of  this  motion.  The  jaw  plates  are 
held  back  against  the  jaw  by  screws  and  springs  E.  The  jaw- 
plates  are  raised  again,  when  the  article  held  is  released,  by 
simple  springs,  working  in  the  recesses  Z>.  shown  at  the  bottom 
of  each  plate.  The  small  cap-screws  F  keep  water  and  dirt 
from  entering  the  pin  holes.  G  is  a  piece  of  hardened  steel 
fixed  in  the  jaws  to  receive  the  pressure  of  the  screw. — Editor.] 

*     *     * 

A  rival  of  the  Maxim  muffler  for  firearms  has  been  invented 
by  Joseph  C.  Coulombe.  a  graduate  of  Norwich  University. 
Northfield,  Vt.  The  Coulombe  invention  differs  from  the 
Maxim  silencer  in  that  it  is  not  an  attachment  to  the  end 
of  the  barrel,  but  forms  part  of  the  barrel  itself. 
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SHOP  KINKS. 


PRACTICAL  IDEAS  FOR  THE  SHOP  AND  DRAFTING-ROOM. 

Contributions  of  Iclnks,  dovlcjoa  und  methods  of  dolnn  work  are  soUcltnd  for 

this  column.     Wrltw  on  one  slds  of  the  paper  only  and 

send  aketchea  when  necessary. 

A  PORTABLE  LOCOMOTIVE  BOILER  TESTER. 
A  VPiy  convenient  apparatus  for  testing  locomotive  boilers 
Is  in  use  in  the  Fort  Wayne  shops  of  the  Pennsylvania  Rail- 
road. The  device  consists  of  a  powerful  water  pump  oper- 
ated by  air,  which  is  mounted  on  a  truck  as  shown  in  the 
Illustration.  This  machine,  together  with  the  necessary  hose. 
Is  easily  moved    to   wherever   it   is   needed;    the   air   hose    is 


then  connected  with  the  regular  shop  air  supply  and  the 
water  suction  hose  with  the  water  supply.  The  discharge 
€nd  of  the  water  hose  is  coupled  to  the  inlet  valve  on  the 
boiler.  The  pump  is  then  started  and  the  cold  water  pres- 
sure run  up  to  the  desired  point.  After  the  test  is  over,  the 
air  and  water  hose  are  coiled  around  the  pump  cylinders 
and  the  machine  is  moved  out  of  the  way  until  it  is  again 
wanted.  E.  V. 


ADJUSTABLE  V-BLOCK. 
Of  the  thousand  and  one  appliances  such  as  jigs,  etc.,  that 
are  in  use  in  machine  shops,  there  are  but  few  that  are  appli- 
cable to  more  than  the  one  purpose  for  which  they  were  de- 
signed. In  the  shop  in  which  I  am  employed,  there  is  a 
pair  of  V-blocks  used  for  the  purpose  of  holding  spindles 
that  are  to  be  splined  their  entire  length  and  which  vary  in 
diameter  from  3%   to  7  Inches.     It  was  found  quite  difficult 


to  hold  these  spindles  in  ordinary  V-blocks  or  in  a  slot  of 
the  planer  platen  with  ordinary  clamps  and  bolts.  The  V- 
blocks  shown  herewith  not  only  hold  the  work  securely,  but 
adapt  themselves  to  spindles  of  different  diameters.  They 
are  cast  hollow  to  make  them  light.  The  angles  of  the  sides 
A  and  B  are  30  and  60  degrees,  respectively.  The  clamps  are 
slotted,  as  shown,  to  permit  adjustment  and  are  tightened 
against  the  work  by  two  -li-inch  collar  bolts.  These  blocks, 
which  have  a  very  powerful  grip,  are  also  useful  for  hold- 
ing large  impression  rolls  when  slots  to  receive  a  steel 
blade  are  being  cut  in  the  rolls.  They  can  also  be  used  to 
advantage  on  the  milling  machine  when  doing  work  such 
as  here  illustrated.  C.  E.  H.\le. 

Lockport,  N.  Y. 


PARALLELS  FOR  VERTICAL  BOBINO  MILLS. 
The  parallels  illustrated  herewith,  which  are  for  use  on  the 
vertical  boring  mill,  are  almost  Invaluable  for  the  chucking 
of  pulleys,  gear  blanks,  or  anything  that  requires  to  be  parallel 
with  the  face  of  the  chuck.  The  parallel  with  four  arms  ii 
Intended  to  be  used  In  conjunction  with  a  four-jawed  chuck. 


:: 


while  the  one  with  the  three  arms  is  for  a  three-jawed  chuck. 
A  cored  hole  should  be  provided  in  the  center,  as  shown,  which 
is  somewhat  larger  than  the  holes  being  bored,  to  provide, 
clearance  for  the  boring  tool.  One  of  the  most  valuable  fea- 
tures of  a  parallel  of  this  type,  is  that  it  is  impossible,  when 
starting  up  the  machine  at  high  speed,  for  it  to  fly  out  and 
strike  the  operator.  We  have  all  our  mills  fitted  with  these 
parallels  to  accommodate  the  different  sizes  of  work,  and  would 
dislike   very  much   to   have   to  do   without   them. 

Franklin,  Pa.  B.  M.  Welleb. 


HOLDER  FOR  THE  INK.  BOTTLE. 

One  of  the  draftsman's  troubles  is  that  of  keeping  the  Ink 
bottle  right  side  up,  and  although  there  have  been  many 
holders  for  this  purpose,  the  one  shown  herewith  will,  I 
think,  be  of  interest  to  fellow  draftsmen.     The  bottle  is  held 


in  place  in  the  holder  by  a  retaining  spring  which  fits  in 
the  recess  shown  in  the  sectional  view.  This  spring  can  be 
made  in  different  shapes,  if  necessary,  so  as  to  receive  almost 
any  size  or  shape  of  bottle  which  will  pass  through  the  open- 
ing. When  the  spring  is  made  to  the  dimensions  given,  it 
will  be  the  right  size  when  in  place  for  holding  a  Higgins 
ink  bottle.  Common  lead  pencil  rubbers  are  inserted  into  the 
three  holes  shown  in  the  bottom  of  the  holder  for  the  pur- 
pose of  preventing  it  from  sliding  when  it  is  placed  on  a 
very  slanting  surface.  C.  S.  Bi..\nk. 

Indianapolis,  Ind. 

OFFSET  FILE  HOLDER. 
A  simple  form  of  offset  file  holder  is  shown  in  the  engrav- 
ing. The  two  sides  are  made  of  14-inch  soft  boiler  steel,  and 
between  these  the  file  is  gripped.  The  lower  screw  shown, 
draws  the  jaws  together,  and  the  upper  screw  spreads  them 
apart,   thus   forming  a   powerful   clamp.     The   file   is   gripped 
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anywhere  along  its  body,  and  as  the  teeth  sink  into  the  soft 
jaws,  the  handle  is  prevented  from  coming  loose.  This  device 
may  be  used  with  more  comfort  when  the  handle  is  set  at 
an  angle  as  shown.  L-  J-  Sp.vrks. 

Chester,  Pa. 
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HOW  AND  WHY. 


A  DEPARTMENT   INTKNDED   TO   CONTAIN    CORRECT   AN- 
SWERS TO  PRACTICAL  QUESTIONS  OF 
GENERAL  INTEREST. 
Otve  dotnilB  nnd  name  Rnd  nddrOHH.     Tho  latter  itro  fbr  our  ovm  convenience 
and  will  not  be  published. 

TO    OBTAIN    THE    SIDES    OF   A    RECTANGULAR   AREA  IN 

THE  SAME  RATIO  AS  THE  SIDES  OF  A 

GIVEN   RECTANGLE. 

B.  W.  C. — 1.  WTiat  is  the  rule  for  Onding  the  dinionsions  of 
a  rectangular  area  that  shall  have  the  same  ratio  between 
the  sides  as  a  given  smaller  rectangle?  2.  What  is  the  rule 
for  finding  the  dimensions  of  a  square  prism  whose  sides 
Bhall  be  in  the  same  proportion  as  a  given  smaller  square 
prism? 

A. — The  rule  is  to  divide  the  area  of  the  required  rectangle 
by  the  area  of  the  given  rectangle,  and  extract  the  square  root 
of  the  quotient.  The  square  root  is  the  factor  by  which  the 
dimensions  of  the  given  rectangle  are  to  be  multiplied  to 
yield  the  dimensions  of  the  required  rectangle.  For  example, 
having  given  a  rectangle  3X4  square  feet,  what  are  the  di- 
mensions of  a  rectangle  having  192  square  feet,  with  the 
sides  of  the  same  ratio?  The  area  of  the  given  rectangle  is 
3X4  =  12  square  feet.  192  feet  divided  by  12  equals  16. 
The  square  root  of  IG  is  4.  Multiplying  both  dimensions  of 
the  given  rectangle  by  4  yields  12  and  16.  12  X  16  =  192 
square  feet,  the  required  rectangle.  2.  Follow  the  same  pro- 
cedure for  a  solid  as  in  the  case  of  a  rectangle,  except  that 
the  cube  root  of  the  ratio  of  the  given  and  required  solids  is 
found,  and  dimensions  of  the  given  solid  are  multiplied  by 
the  cube  root,  the  result  being  the  dimensions  of  the  required 
solid.  Example:  A  tank  is  3  X  4  X  5  feet  and  it  is  de- 
sired to  construct  another  tank  containing  480  cubic  feet  with 
sides  in  the  same  ratio.  What  are  the  dimensions?  Divide 
4S0  by  60  the  cubic  contents  of  the  given  tank,  extract  the 
cube  root  of  the  quotient  and  the  root  is  2.  Then  the  re- 
quired tank  dimensions  will  be  6  X  8   X  10  feet. 


PROBLEM  IN  GRADUATING. 
J.  H. — The  illustration  shows  a  measuring  tool  which  has 
a  table  in  which  two  plugs  A  and  B  are  located.  The  pin  a 
is  concentric  with  the  plug  A  which  is  stationary.  The  plug 
B  is  free  to  turn,  and  pin  &  is  0.016  inch  eccentric  with  it. 
The  illustration  is  not  drawn  to  scale  in  order  that  the 
problem    may    be   made   as   clear   as    possible.     The   distance 
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Fig.  1.    Tool  which  is  to  be  Graduated  as   shown  at  C,   so  that  the  Distance 
between  the  Pins  a  and  b  may  be  varied  by  Thousandths. 

between  the  centers  of  the  pins  a  and  6  is  11.984  inches, 
when  6  is  in  the  position  shown.  I  want  to  graduate  the 
table,  as  shown  at  C.  so  as  to  increase  the  distance  between 
the  pins  by  thousandths  of  an  inch.  That  is,  so  that  when 
point  0  reaches  the  first  graduation,  the  center  of  pin  b  will 
have  advanced  0.001  of  an  inch,  and  so  on  up  to  0.016  inch, 
when  the  center  distance  will  be  12  inches. 

A. — A  graphic  solution  to  the  problem,  which  answers  all 
practical  requirements,  is  comparatively  simple.  It  is  unneces- 
sary to  take  into  account  the  slight  increase  due  to  the  angu- 
larity, as  the  eccentric  pin  6  is  rotated  toward  the  right-angle 
position,  as  the  difference,  because  of  the  angularity,  between 
the  distance  from  the  stationary  to  the  eccentric  pin  when  the 
latter  is  in  the  right-angle  position,  and  the  distance  between 
these  pins  when  they  are  in  the  same  horizontal  line,  is  only 
0.00001  inch.  That  is  to  say,  if  the  distance  between  the  pins 
In  the  same  horizontal  line  is  12  inches,  the  distance  between 
them  when  the  eccentric  pin  is  removed  0.016  inch  at  right 
angles,  as  shown  by  the  dotted  lines,  will  only  be  12.00001. 


Hence,  this  effect  may  be  ignored  entirely,  and  we  may  pro- 
ceed as  though  tho  eccentric  pin  remained  in  the  same  hori- 
zontal line  as  the  stationary  pin  and  simply  receded  from  it 
In  a  straight  line  as  the  movable  bushing  B  is  turned.  To 
locate  the  graduating  marks  graphically,  draw  a  quadrant  as 
shown  in  Fig.  2,  with  a  radius  of,  say  4  inches,  the  center  being 
on  the  horizontal  line  A — B.  Divide  the  radius  into  16  equal 
divisions.  Each  one  of  these  divisions  will  correspond  to  a 
movement  of  0.001  of  an  inch  in  the  ratio  of  250  to  1.  Then, 
from  each  of  these  division  points  erect  perpendiculars  cutting 
the  circumference  of  the  quadrant  at  1,  2,  3,  4,  5,  etc.,  and  from 
the  points  of  intersection  draw  radial  lines  to  the  center  C. 
These  lines  subtend  the  angles  to  which  the  graduating  marks 
on  the  table  should  be  laid  out.  These  angles  can  also  be 
obtained  directly  without  the  trouble  of  laying  out,  by  referring 
to  a  table  of  sines  and  cosines,  or  better  to  a  table  of  versed- 
sines.    A  versed-sine  cf  an  angle  is  the  difference  between  the 
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Fig.  2.    Graphical  Method  of  obtaining  the  Angular  Positions  of 
the  Graduation  Marks. 

cosine  and  1.  Inasmuch  as  all  tables  of  natural  trigonometrical 
functions  are  for  a  radius  of  1  and  the  eccentric  bushing  is 
to  move  on  a  radius  of  0.016,  It  will  be  necessary  to  multiply 
the  respective  departures  of  0.001,  0.002,  0.003  inch,  etc.,  by 
62.5  (which  is  obtained  by  dividing  1  by  the  radius  0.016)  to 
make  them  agree  with  the  versed-sines  given  in  the  table.  Thus 
we  find  that  the  first  departure  from  the  circumference,  indi- 
cated as  1  in  the  accompanying  diagram.  Fig.  2,  multiplied  by 
62.5  equals  0.0625  which  is  the  versed-sine  of  20  degrees  and 
22  minutes,  and  0.002  multiplied  by  62.5  equals  0.1250,  the 
versed-sine  of  28  degrees,  58  minutes.  In  the  same  way  w-e  find 
the  versed-sines  for  the  sixteen  angles  as  follows: 


.0625  =  20  degrees,  22' 
.1250  =  28  degrees,  58' 
.1875  =  35  degrees,  40' 
.2500  =  41  degrees,  25' 
.3125  =  46  degrees.  34' 
.3750  =  51  degrees.  19' 
.4375  =:  55  degrees,  46' 
.5000  =  60  degrees,  0' 


.5625  =  64  degrees,  3' 
.6250  =  67  degrees,  59' 
.6875  =  71  degrees.  48' 
.7500  =  75  degrees,  31' 
.8125  =  79  degrees,  12' 
.8750  =  82  degrees.  49' 
.9375  =  86  degrees,  25' 
1.0000  =  90  degrees,  0' 


Most  handbooks  do  not  include  tables  of  versed-sines,  and  if 
a  table  is  not  available,  first  subtract  the  result  obtained  by 
multiplying  0.001  by  62.5  from  1,  the  result  being  0.9375, 
which  is  the  cosine  of  20  degrees  and  22  minutes.  Proceed 
in  the  same  way  for  all  the  others,  first  multiplying  the  de- 
parture by  62.5  and  substracting  the  result  from  1  to  get  the 
natural  cosine  of  the  angle. 

*     *     * 

The  operating  cost  of  the  Brooklyn  Bridge  is  found  to  be 
as  high  as  $360,000  a  year,  according  to  an  investigation  made 
by  the  Comptroller  of  Xew  York  City.  This  figure  is  the  aver- 
age of  ten  years'  maintenance  and  operating  costs,  beginning 
with  1898.  In  1907  the  cost  slightly  exceeded  $400,000.  The 
city's  revenue  from  the  bridge  has  exceeded  $400,000  per  year 
during  the  same  period,  and  has  always  been  larger  than  the 
cost  until  1907.  when  there  was  a  deficit  of  $3,250. 


New  York,  April  1,  1909. 

Dear  Sir  :- 

Not  long  ago  a  well  known  firm  of  machine  tool  buildera,  of  whom  we  made 
some  enquiries  regarding  their  apprenticeship  system,  wrote  us  that  they  had  dis- 
continued employing  apprentices,  and  now  employ,  instead,  laboring  men  twenty  to 
thirty-five  years  of  age,  under  a  three  year  contract  which  calls  for  continuous 
service  on  one  line  of  work.*  These  manufacturers  do  not  lack  public  spirit  by 
any  means  ;  they  were  forced  into  this  common  practicet  by  competition,  as  many 
other  concerns  are  ;  but  it  is  time  for  us  all  to  consider  the  effect  on  our 
mechanical  future  of  the  almost  total  lack  of  opportunity  to  learn  machine  shop 
practice  in  our  works.  Unless  such  conditions  materially  change,  we  are  not  likely 
to  be  the  leading  mechanical  nation  in  the  world  twenty-five  years  from  now. 

As  you  know,  thousands  of  our  mechanics,  young  and  old,  lack  sufficient 
elementary  education  to  read  a  mechanical  journal  intelligently  or  profitably; 
and  for  them  such  papers  do  not  exist.  They  should  be  educated  to  a  point  where 
the  mechanical  journal  begins  ;  yet  the  general  tendency  of  shop  work  is  to  de- 
prive them  of  whatever  ambition  to  acquire  an  education  they  may  possess. 

We  acknowledge  that  the  tastes  and  inclinations  of  perhaps  three-quarters 
of  the  young  men  in  our  shops  are  away  from,  rather  than  towards,  educational 
work;  but  let  us  consider  the  remaining  fourth,  among  whom  must  be  found  the 
designers,  superintendents  and  mechanics  of  the  next  generation.  This  aspect  of 
the  proposition  should  appeal  to  everyone  connected  with  the  manufacture  of 
machinery  ;  and  we  need  not  point  out  the  results  of  even  a  modiciim  of  educa- 
tion— the  awakening  of  a  man's  ambition,  the  quickening  of  interest  in  his  work, 
the  increased  chance  of  an  appeal  to  his  reason  on  questions  between  employer 
and  employee. 

MACHINERY  began  fifteen  years  ago  as  a  shop  paper--an  educator--  but  the 
character  of  its  reading  matter  gradually  and  necessarily  improved  as  its  readers 
advanced  in  age  and  knowledge.  For  eight  years  we  have  kept  a  careful  record 
of  their  occupations,  and  a  majority  now  occupy  positions  of  responsibility. 
There  is  now  no  publication  which  contains  matter  of  sufficiently  elementary 

*The  text  of  the  letter  referred  to  will  be  found  in  an  editorial,  "The  Apprenticeship  Problem"  on  page  609  Engineering  Edition. 
tCommon  with  the  exception  of  the  three-year  contract  provision. 


character  to  supply  the  educational  requirements  of  the  shop  man.   The  naked 
truth  is  that  such  a  publication  would  not  pay,  because  shop  men  are  not  buyers 
to  any  extent;  advertisers  therefore  do  not  care  to  reach  them,  and  it  is  the 
advertiser  and  not  the  reader  from  whom  three-fourths  of  the  income  is  derived. 

Considerations  for  the  future  have  appealed  to  a  number  of  public  spirited 
manufacturers,  and  have  added  impetus  to  the  movement  for  training  apprentices; 
but  in  thousands  of  shops  it  is  impracticable  to  institute  such  a  system,  and 
out  of  the  600,000  workmen  of  all  kinds  in  the  machinery  industry  a  small  frac- 
tion only  is  systematically  reached  through  that  or  any  other  educational 
method. 

To  supply  this  need--this  great  need — and  not  primarily  as  a  money-making 
proposition,  MACHINERY  began  in  Janiaary,  1908,  a  system  of  self-education  in 
mathematics  and  mechanics,  planned  to  cover  the  entire  field  of  mechanical  prac- 
tice, which  should  be  available  by  every  mechanic  without  regard  to  his  means, 
and  which  he  could  pursue  in  connection  with  his  work.   The  development  of  this 
system  has  been  gradual  and  the  cost  considerable  ;  but  the  results  have  been 
satisfactory  and  the  future  of  the  work  looks  bright,  although  we  are  only  at 
THE  BEGINNING.  During  1908  we  invested  in  this  undertaking  about  $16,000,  a 
portion  of  which  has  come  back;  and  in  1909  we  plan  to  expend  about  $24,000.  We 
regard  this  work  as  of  such  far-reaching  importance  that  we  are  quite  willing  to 
invest  therein  the  major  part  of  MACHINERY'S  earnings  for  some  years  to  come — 
say  a  hundred  thousand  dollars — and  we  believe  this  investment  will  prove  a 
profitable  one,  both  for  the  machinery  industry  and  for  ourselves. 

But  of  eqioal  importance  with  the  educational  work,  and  fully  as  necessary 
to  results,  is  the  cultivation  of  sentiment  in  its  favor  among  manufacturers; 
and  for  that  reason  we  are  sending  you  this  letter.   If  your  position  is  one  of 
authority,  you  can  help  us  materially  by  encouraging  the  men  in  your  employ  to 
study  systematically,  and  by  rewarding  them  for  improvement  ;  if  it  is  a  sub- 
ordinate one,  you  can  help  the  movement  by  your  influence  and  by  a  good  word 
whenever  you  have  an  opportionity  to  speak  it. 

Will  you  do  this? 

Very  truly  yours , 

THE  INDUSTRIAL  E^SS. 

L/H  President. 


April,  1909. 
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THE  HEAT  TREATMENT  OF  STEEL. 
From  time  Immemorial  when  iron  in  its  most  crude  form 
was  introduced  into  tlie  manufacturing  and  commercial  fleld. 
It  has  hcen  a  well-known  and  accepted  fact  that  heat  with  its 
varying  degrees  of  intensity  has  a  direct  action  on  hoth  the 
physical  and  chemical  properties  of  the  metal  when  the  Iron 
is  submitted  to  its  action;  and,  as  a  direct  result,  the  entire 
structure  of  the  iron  is  altered,  and  by  altering  or  changing 
the  method  of  application  of  the  heat  treatment,  any  desired 
structure  of  the  metal,  either  steel  or  cast  iron,  may  be  ob- 
tained. In  spite  of  the  fact  tluit  the  truth  of  the  above  ex- 
position was  generally  acknowledged,  very  little,  if  any,  use 
was  made  of  it;  but  as  science  developed,  competition  grew 
keener  and  keener,  and  the  general  cry  in  the  manufactur- 
ing world  became  "reduced  cost  and  greater  output."  To  bal- 
ance the  effect  of  Increased  power  and  consequently  larger 
machines,  the  working  strength  of  the  cutting  tool,  together 
with  the  working  stress  of  the  machine  members,  had  to  be 
greatly  increased,  and,  during  the  past  deiacie,  the  heat  treat- 
ment has  done  more  than  its  share 
in  the  work  of  accomplishing  the 
desired  results.  Therefore,  the 
Worcester  Polytechnic  Institute, 
following  its  old  and  -well-estab- 
lished custom  of  being  the  pioneer 
In  all  branches  of  scientific  investi- 
gation, has.  during  the  past  year, 
through  its  department  of  Me- 
chanical Engineering,  designed, 
constructed  and  equipped  a  modern 
plant  devoted  exclusively  to  the  heat 
treatment  of  steel;  the  more  im- 
portant operations  to  be  performed 
are  hardening,  annealing,  temper- 
ing and  case-hardening.  From  the 
very  general  description  given  in 
the  following  paragraphs  of  the 
■equipment  and  facilities  of  this 
plant,  it  will  be  easily  seen  that  all 
grades  of  steel  from  the  15  point 
carbon  steel  to  the  high-speed,  al- 
loy, air-  and  water-hardening  steel 
may  be  conveniently  and  efficiently 
handled  and  treated. 

The  plant  consists  of  a  room  of 
spacious  size,  in  the  design  of 
which  the  comfort  of  the  operator 
was  w-ell  provided  for.  The  tem- 
perature and  ventilation  of  the  '^''"" '"'  -'-  ■ 
room  is  controlled  both  by  a  fan  and  large  windows  which 
admit  subdued  natural  light  but  exclude  the  direct  sun- 
light, which  is  so  undesirable  in  this  kind  of  work.  These 
windows  are  provided  with  shutters  so  that  the  natural  light 
may  be  excluded;  artificial  illumination  is  obtained  by  means 
of  incandescent  electric  bulbs.  The  room  appears  to  a  visitor, 
at  first,  somewhat  like  a  dungeon,  as  the  walls  and  ceiling 
are  painted  a  "dead  black,"  which  color  prevents  any  re- 
flection of  the  various  colored  rays  when  the  operator  is  ex- 
perimenting on  "color  work."  After  this  first  impression  has 
left  the  visitor  and  he  has  become  accustomed  to  the  light, 
the  next  thing  that  catches  his  eye  is  the  row  of  various 
shaped  furnaces  placed  symmetrically  on  the  right  side  of  the 
room.  For  convenience  and  simplicity,  we  will  designate 
these  furnaces  (from  right  to  left  in  the  engraving)  by  the 
letters  A,  B,  C  and  D.  Furnace  A  (constructed  by  the  Ameri- 
can Gas  F^irnace  Co.)  is  built  on  the  principle  of  the  muffle 
furnace,  is  of  the  box  type,  and  will  readily  heat  a  block  of 
steel  8  X  4  X  14  inches.  A  temperature  of  from  2,000  to  2.100 
degrees  F  may  readily  be  obtained  by  means  of  this  heater, 
which  is  used  to  heat  such  work  as  requires  an  even  heat  and 
which  would  be  destroyed  by  oxidation  and  the  decarbonizing 
action  of  the  air;  reamers,  mandrels,  taps  and  drills  in  their 
finished  state  are  good  examples  of  this  type  of  work.  Furnace 
B.  known  as  the  "barium  chloride  heater,"  is  circular  in  form 
and  lined  with  fire-brick,  and  the  chloride  solution  is  heated 
In  a  crucible  built  of  fire-resisting  material.    This  furnace  is 


of  sufficient  size  to  accommodate  all  ordinary  tools,  and  is 
employed  to  heat  such  grades  of  steel  as  require  a  rather  high 
temperature,  as  high  apC'ed  steels,  and  which,  at  the  same 
lime,  must  be  well  protected  in  heating.  This  form  of  heat 
treatment  Is  well  adapted  to  those  types  and  forms  of  tools 
whhh  tend  to  heat  unevenly,  thus  producing  an  unbalanced 
distribution  of  the  shrinkage  strains  with  the  accompany- 
ing cracks.  Furnace  C  Is  of  the  same  general  design  as  fur- 
nace B,  with  the  exception  that  this  heater  is  made  use  of  In 
connection  with  the  lead  buih.  As  the  lead  melts  at  a  com- 
paratively low  temperature,  this  furnace  is  used  when  a  lower 
temperatura  than  that  obtained  with  the  chloride  solution 
is  desired;  for  example,  when  heating  carbon  alloy  steel. 
Furnace  D  is  devoted  to  an  entirely  different  operation, 
namely,  oil  tempering.  Either  linseed  or  machine  oil  is  used 
in  this  heater,  which  is  brought  into  action  when  the  desired 
range  of  temperature  is  between  the  limits  of  300  and  630 
degrees  F.  The  fuel  used  In  all  of  these  furnaces  is  the 
ordinary   city   iias,  due   to   its  convenience  and   ready  accessi- 
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bility,  but  oil  fuel  could  he  employed  if  so  desired  by  the 
operator.  As  will  be  seen  from  the  engraving,  all  the  furnaces 
are  provided  with  hoods  of  convenient  form  connected  with 
an  exhaust  line,  so  that  all  poisonous  fumes  and  gases  such 
as  lead,  cyanide,  barium  chloride,  etc.,  may  be  eliminated  from 
the  atmosphere  of  the  room.  At  various  and  convenient  po- 
sitions about  the  plant  are  to  be  found  rectangular  tanks  of 
convenient  size,  containing  water  and  brine  of  varying  densi- 
ties. All  the  other  baths,  as  for  example,  the  various  grades 
of  oil  and  other  cooling  baths,  are  kept  in  covered  cylindrical 
galvanized  iron  tanks.  In  order  to  properly  care  for  and  treat 
the  air-hardening  steels,  an  air  jet  is  provided  with  a  pressure 
of  about  2  pounds. 

The  one  feature  which  removes  this  plant  from  the  class  cf 
the  ordinary  manufacturing  establishment  and  places  it  in 
the  ranks  of  those  of  scientific  research  and  investigation,  is 
its  complete  set  of  measuring  instruments,  including  the 
Bristol  and  Le  Chatelier  pyrometers  and  thermometers  cover- 
ing a  range  of  temperature  between  the  limits  of  0  and  2.96'i 
degrees  F.  On  one  of  the  walls  of  the  room  is  to  be  found 
the  Bristol  pyrometer,  which  is  of  the  thermo-electric  type, 
and  consists  of  a  permanent  magnet  moving  coil  type  of  gal- 
vanometer. The  scale  is  graduated  to  read  direct  in  degrees. 
Leads  from  the  instrument  extend  over  the  entire  room,  so 
that  it  is  a  matter  of  a  few  seconds  only  to  connect  with  the 
thermo-couple  and  obtain  any  desired  temperature.  If  any 
question  as  to  the  accuracy  of  the  instrument,  or  the  action 
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of  gravity  on  its  oscillating  parts  is  advanced,  a  Le  Cbatelier 
pyrometer,  operating  on  the  same  principle  but  having  a 
vertical  support,  may  be  brought  into  action  and  the  first 
readings  verified. 

In  order  to  facilitate  the  preparation  of  test  specimens  and 
other  work,  a  Washburn  drill  and  also  a  grinder  are  pro- 
vided and  placed  on  the  opposite  side  of  the  room.  The  work 
in  this  new  plant  is  not  confined  to  experimental  work  alone, 
because  the  range  of  equipment  provides  all  the  requisites 
necessary  for  performing  outside  commercial  work  for  those 
who  have  not  thefacilities  to  properly  treat  their  own  tools. 
This  heat  treatment  room  offers  excellent  oppornniitios  for 
those  taking  the  mechanical  engineering  course-  to  become 
thoroughly  conversant  with  the  most  approved  and  up-to-date 
methods  of  heat  treating  steel,  and  with  this  in  mind,  the  at- 
tention of  the  student  is  frequently  called  to  both  the  scien- 
tific and  also  the  economic  features  of  this  work,  which,  dur- 
ing the  senior  year,  has  its  position  in  the  curriculum  of 
the  school. 


IMPROVED  METHOD  OF  CUTTING  SCREWS. 

An  interesting  method  for  the  manufacture  of  power,  lead- 
and  feed-screws  of  all  dimensions  has  been  developed  by  tlie 
Screw  Cutting  Co.  of  America,  150  Berkley  St.,  Wayne  Junc- 
tion, Philadelphia,  Pa.  The  principle  of  the  method  employed 
by  this  company  for  cutting  screws  is  conducive  to  a  high 
degree  of  accuracy,  and  makes  it  possible  to  absolutely  dupli- 
cate the  lead-screw  used  in  cutting  the  thread.  The  method 
js.  briefly,  as  follows:  A  hollow  lead-screw  is  employed,  on 
one  end  of  which  a  chuck  is  mounted;  this  chuck  clamps  the 
blank  stoclv  on  which  the  thread  is  to  be  cut,  the  stock  pass- 
ing through  the  hole  in  the  lead-screw;  thus  the  lead-screw, 
the  chuck,  and  the  work  on  which  the  thread  is  to  be  cut, 
revolve  together.  The  lead-screw  passes  through  a  stationary 
nut  and  thus  feeds  forward  when  revolving.  The  thread  is 
cut  by  a  milling  cutter  mounted  in  a  stationary  head  provided 
with  an  arrangement  permitting  the  cutter  to  be  swiveled  to 


Pig.  1.    Examples  of  Screws  out  by  the  Method  Developed  by  the 
Screw  Cutting  Co.  of  America. 

the  angle  of  the  thread.  The  fact  that  the  cutter  head  is 
stationary  and  that  the  work  is  attached  directly  to  the  lead- 
screw,  makes  it  possible  to  exactly  duplicate  the  thread  on 
the  lead-screw,  there  being  practically  no  chance  for  lost  mo- 
tion of  any  kind.  The  lead-screw  being  comparatively  short 
can  be  made  with  great  accuracy,  but  its  length  in  no  way 
limits  the  length  of  the  thread  to  be  cut,  as  an  arrange- 
ment is  provided  by  means  of  which  the  lead-screw  with 
its  carriage  can  be  returned  to  its  original  starting  posi- 
tion at  regular  intervals.  The  blank  stock  is  guided  in  bush- 
ings so  as  to  run  concentric,  and  the  overhanging  portions 
outside  of  the  machine  are  supported  by  roller  bushings, 
thus  preventing  any  bending  or  springing,  action  due  to  the 
weight  of  the  over-hanging  part.  By  the  employment  of  the 
means  referred  to,  it  is  possible  to  cut  screws  of  any  length 
for  which  blanks  can  be  provided.     The  accompanying  illus- 


trations show  some  interesting  examples  of  work  carried  out 
on  the  machines  of  the  company.  One  Interesting  job  lately 
completed  was  a  5/16-inch  diameter  screw  threaded  for  a 
length  of  18  feet,  and  on  the  same  machine  threads  down  to 
1/16  inch  In  diameter  have  been  cut.  The  highest  capacity 
of  the  present  machines  is  12  inches  diameter. 

The  upper  view  in  Fig.  2  shows  an  interesting  test  applied 
to  some  of  the  screws  cut  by  this  method,  indicating  the  truth 
of  the  lead  of  the  screw.  One-half  of  the  screw  is  milled 
away  in  each  of  the  two  parts  shown,  and  the  two  halves  are 
put  together  as  indicated,  the  thread  of  the  one  half  matching 
exactly  the  thread  of  the  other  half.  The  supreme  test  of  the 
truth  of  the  lead  is  tliat  the  halves  may  be  reversed,  end  for 
end,  and  put  together,  and  still  the  same  relation  remains. 
If  the  lead  were  not  correct,  or  it  the  shape  of  the  thread 
were  not  uniform  or  the  screw  not  exactly  straight,  it  would 
not  be  possible  to  show  so  satisfactory  a  result  when  testing 
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Fig.  2.     Method  of  Testing  Accuracy  of  Pitch  of  Thread,  and  Examples  ot 
Threaded  Work  of  SmaU  Diameter. 

the  screws  in  this  manner.  As  the  manufacture  of  accurate 
screws  is  one  of  the  most  difficult  problems  known,  this 
method  of  producing  screws  is  extremely  interesting,  and  the 
production  of  screws  with  unlimited  length  of  thread  is  a' 
new  departure  in  screw  manufacture  which  undoubtedly  will 
interest  many  mechanics. 

The  Screw  Cutting  Company  of  America  devotes  itself  ex- 
clusively to  the  making  of  screws,  but  the  machines  on  which 
the  screws  are  manufactured  are  not  made  for  the  market. 
The  company  is  at  the  present  time  building  a  larger  factory 
in  order  to  meet  the  increased  demands  for  its  product.  The 
heavier  machines  will  be  placed  on  the  concrete  ground  floor 
so  as  to  eliminate  vibrations  that  tend  to  impair  the  character 
of  the  product. 


PROFIT  IN  TECHNICAL  BOOK-MAKING. 
Fiction  is  far  from  being  the  only  big  money  making 
department  of  book  publishing.  Indeed,  it  is  perhaps  the 
most  risky,  because  its  public  is  the  most  fickle.  On  the 
other  hand,  no  public  is  so  faithful  as  that  of  technical  pub- 
lications, like  law  books  and  mechanical  handbooks.  Jlore 
than  one  firm  that  very  few  people  outside  of  technical  cir- 
cles ever  heard  of  clears  more  than  $1,000,000  profit  every 
year  out  of  just  such  publications,  and  most  of  the  profit  in 
each  case  goes  into  the  pocket  of  one  man.  Take  a  volume 
like  Kent's  "Mechanical  Engineer's  Pocket  Book,"  largely 
composed  ot  tables  and  data.  It  was  first  published  in  1895 
and  has  been  revised  from  time  to  time  so  as  to  lieep  it  up 
to  date.  It  has  now  sold  a  total  of  60,000  copies,  though  it 
is  an  expensive  book.  Its  author  has  made  $5,000  yearly 
from  its  sale  ever  since  it  was  published.  Still  another  simi- 
lar publication  constitutes  a  family  estate.  This  is  Traut- 
wine's  "Civil  Engineers'  Pocket  Book."  It  was  written  in 
1882  by  John  C.  Trautwine;  its  first  revision  was  made  by 
John  C.  Trautwine,  Jr.,  and  its  third  revision  by  John  C. 
Trautwine,  3rd.  It  is  strictly  a  family  affair.  It  is  a  $5 
book  and  its  total  issue  to  date  is  94,000  copies.  From  its 
sale  the  Trautwine  family  has  been  in  continuous  receipt  of 
an  income  of  something  like  $6,500  yearly.  Yet  it  is  prob- 
able that  not  one  person  in  a  thousand  who  reads  these 
words  ever  heard  of  the  Trautwines. — Xew   York  Sun. 


NEW  MACHINERY  AND   TOOLS. 


A   MONTHLY   RECORD   OF   APPLIANCES   FOR   THE   MACHINE   SHOP. 


HOEFER  MFG.   CO.'S  VALVE  INSERTING 
MACHINE. 

Machines  for  making  pipe  connections  with  water  mains 
under  pressure  have  been  in  \ise  for  a  great  many  years  and 
It  would  be  difllfult  to  get  along  without  them.  They  are  a 
part  of  the  equipment  of  every  water  works  plant  and  of 
every    large    manufacturing    establishment.     Their    use    per- 


Plg.  1.    A  Device  for  Inserting  a  Stop  Valve  tn  a  Pipe  under  Pressure. 

■mlts  making  extensions  to  the  piping  system  without  the 
annoyance  and  danger  involved  in  shutting  off  the  main  on 
which  the  work  is  to  be  done.  But  while  this  operation  is 
common  enough,  so  far  as  we  know  no  one  has  up  to  this 
time  attempted  to  insert  a  stop  valve  in  a  main  without  reduc- 
ing the  pressure  or  interfering  with  the  flow.  This  feat  is 
now  easily  performed  by  the  aid  of  the  ingenious  valve  insert- 
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Fig.  2.    Tile  Mechanism  of  the  Valve  Inserting  Machine. 

ing  machine,  shown  herewith,  made  by  the  Hoefer  Mfg.  Co., 
of  Freeport,  111.  This  device  was  suggested  by  a  water  works 
superintendent,  who  felt  the  need  of  replacing  old  and  worn 
out  valves  in  his  water  system  and  of  inserting  new  ones 
as  well.  The  device  is  simple  and  ingenious,  and  its  action 
will  be  readily  understood  from  the  following  description 
and  illustrations. 


Deucrlptlou  of  the  Mucblnu. 

Figs.  1  and  2  show  external  and  sectional  views  respect- 
ively. The  casing  of  the  machine  is  made  in  two  halves.  A 
and  B.  which  are  clamped  afound  the  pipe  and  permanently 
secured  there.  The  joint  between  the  trfo  halves  is  made  fluid 
tight  by  means  of  the  bolts  and  faced  joints  shown.  The 
semi-cylindrical  flanges  which  embrace  the  pipe  are  calked 
against  the  pressure  by  the  usual  lead  joint.  To  the  rec- 
tangular opening  at  the  top  of  the  casing  is  clamped  the 
valve  dome  C,  which  contains  a  valve  stem  and  valve  of 
the  double  expansion  seat,  gate  variety,  made  by  the  Ludlow 
Valve  Co.,  Troy,  N.  Y.  The  two  circular  valve  plates  D  are 
forced  against  corresponding  faced  seats  in  the  valve  casing 
surrounding  the  pipe. 

The  pipe  cutting  mechanism  is  carried  by  casing  F,  which 
is  clamped  to  the  permanent  valve  casing  at  the  left.  Thl» 
member  carries  a  double  hack-saw  frame  O,  provided  wli^ 
two  blades  H  and  rocked  by  handle  J  which  extends  outside 
of  the  casing  where  it  can  be  operated  by  the  workman.     The 


Pig.  3.    Sawing  Arrangement  Clamped  in  Place,  readj'  to  begin  Cut.  * 

hack-saw  is  obviously  a  suitable  tool  to  use  in  cutting  the 
pipe  owing  to  its  cheapness,  the  convenience  of  replacing 
worn  blades,  their  ease  of  operation  on  account  of  the  nar- 
rowness of  the  cut,  and  the  familiarity  of  the  workman  with 
its  use.  These  characteristics  have  brought  the  hack-saw 
into  very  extensive  use  for  cutting  off  metal  bars  and  pipes  of 
all  kinds. 

The  double  hack-saw  frame  G  carries  the  two  saws  H, 
spaced  apart  about  %  inch  narrower  than  the  distance  l)e- 
tween  the  valve  seats  K  in  the  valve  casings.  This  permits 
the  pipes  to  extend  beyond  these  seats  approximately  %  inch 
when  the  middle  section  has  been  cut  out.  The  cutting  is 
effected  by  rocking  handle  J.  thereby  operating  rock  shaft  L, 
which  passes  through  a  water-tight  stuffing  box  into  casing 
F.  Here  the  crank  M  transmits  the  reciprocating  movement 
to  connecting  rod  N  and  then  to  hack-saw  frame  G  with  its 
two  saws  H.  With  the  original  construction  shown  in  Fig.  2, 
the  feed  of  the  saw  was  dependent  on  the  weight  of  the  heavy 
connecting  rod  N.  In  the  later  design  shown  in  Figs.  1.  3, 
and  4,  the  feed  is  effected  by  a  weight  mounted  adjustably 
on  the  horizontal  arm  shown,  which  is  connected  to  a  sec- 
ond rock  shaft  passing  through  the  casing  and  carrying  an 
arm  with  a  roller,  which  bears  on  top  of  the  hack-saw  frame 
as  it  is  reciprocated  back  and  forth.  By  adjusting  the  weight 
to  different  positions  on  the  outside  lever,  the  pressure  of  the 
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roller  on  the  saw  nnd  the  ronsfquent  rate  of  downward  feed 
is  altered  as  desired  by  the  workman. 

Use  of  the  Device. 
The  operation  of  inserting  a  stop  valve  Is  as  follows:  After 
clamping  casings  A  and  /?  to  the  pipe  and  callung  them  to  a 
tight  fit  by  the  means  described,  casing  F  with  saw  frame 
O  and  two  sharp  saws  H  is  clamped  into  place,  with  the 
saws  resting  on  top  of  the  pipe.  The  workman  now  rocks  the 
vertical  handle  J  back  and  forth  and  the  two  saws  begin  to 
cut  Into  the  pipe.  It  is  not  necessary  to  fasten  dome  C  in 
place  with  the  valve  disks  and  spindle,  until  the  cut  has  been 
properly  started,  witli  the  saws  equally  spaced.  When  this 
has  been  done,  the  dome  must  be  permanently  fastened  into 
place,  as  shown  in  Fig.  3,  before  the  saws  have  cut  through 


installation  of  valves,  but  it  can  be  employed  in  everyday 
shop  work  for  cutting  pipe,  in  which  case  one  saw  blade  may 
be  removed  and  special  pipe  holders  attached  to  the  machine. 


Fig.  4.     Removing  the  Sawing  Mechanism  and  the  Severed 
Section  of  Pipe. 

into  the  interior  of  the  pipe.  The  cutting  is  then  continued 
with  the  feed  weight  adjusted  properly  to  suit  the  con- 
ditions, until  the  section  has  been  cut  entirely  out  of  the 
pipe.  By  tipping  handle  J  back  to  a  horizontal  position,  the 
saw  will  draw  the  severed  section  of  the  pipe  back  into  casing 
F.  as  shown  by  the  dotted  lines  in  Fig.  2.  Then  by  turning 
hand-wheel  E,  valve' Z)  is  screwed  down  into  place.  This 
_valve  is  of  the  type  in  which  the  two  faces  are  spread  apart 
to  a  bearing  on  flat  parallel  seats.  It  is  thus  possible  for 
them  to  pass  between  the  sawed  edges  of  the  pipe  and  expand 
over  these  onto  the  valve  seats  K  in  casings  A  and  B.  When 
the  valve  has  been  thus  closed,  casing  F  may  be  removed,  as 
shown  in  Fig.  4,  bringing  with  it  the  saws  and  the  separated 
portion  of  the  pipe.  The  rectangular  opening  thus  left  in 
casing  A  is  closed  by  a  cover  plate  as  seen  in  Fig.  5,  w-hich 
shows  the  completed   form  of  stop   valve. 

Of  course,  the  casing  fills  with  water  the  minute  the  saws 
cut  through  into  the  interior  of  the  pipe.  To  keep  this  water 
out  of  the  trench  or  floors  where  the  workmen  are  at  work, 
a  drain  cock  is  provided  which  permits  the  water  to  be  run 
off  into  a  pail  before  removing  casing  F.  It  will  be  observed 
that  the  flow  through  the  pipe  is  interrupted  only  for  the 
very  few  minutes  that  F  is  being  removed  and  the  cover-plate 
substituted. 

The  advantages  of  this  device  will  be  readily  recog- 
nized. It  is  a  comparatively  inexpensive  machine  and  can 
be  operated  by  any  competent  foreman.  It  avoids  the  shut- 
ting off  of  water  from  customers  or  from  fire  hydrants  in 
the  case  of  an  unexpected  demand  for  water.  It  makes  possi- 
ble the  installing  of  new  hydrants  or  the  replacing  of  old 
pipes  with  new  hydrants  having  steamer  nozzles.  Its  sim- 
plicity, reliability  and  ease  of  operation  for  these  uses  should 
make  the  machine  particularly  adapted  to  water  works  serv- 
ice. The  same  considerations  make  the  device  useful  for 
industrial   purposes   as  well.     Not   only    is   it   useful   for   the 


HART'S  "BUCKEYE"  RATCHET-DRIVEN 
DIE-STOCK. 

An  extended  description  of  the  design  and  operation  of  the 
"Buckeye"  die-stock,  manufactured  by  the  Hart  Mfg.  Co.,  10 
Wood  St.,  Cleveland,  Ohio,  was  given  in  the  April,  190S.  issue 
of  Machinery;  a  gear-driven,  large  size  die-stock  of  the  same 
make  was  described  in  the  January,  1909,  issue.     As  will  be 
remembered   from   these  previous   descriptions,   the   principal 
feature  of  the  construction  of  the  "Buckeye"  die-stock  is  that 
the  chasers  which  cut  the  taper  thread  on  the  pipe,  and  which 
while   not  as  wide  as  the   length 
of  the  thread,  will  still  cut  a  full 
length  thread  of  correct  taper  by 
means  of  a  mechanism  which  per- 
mits the  chasers  to  recede  from 
the  work  as  they   progress  along 
the  pipe.     Another  feature  of  the 
die  is  the  provision  for  automat- 
ically releasing  the  chasers  when 
the  full  length  of  thread  has  been 
cut.     A  wide  range  of  sizes  may 
be  cut  with  the  same  chasers  by 
simply  loosening  a  screw  and  set- 
ting a  stop  to  the  required  gradu- 
ation. 

The  Hart  Mfg.  Co.  has  now 
brought  out  a  "Buckeye"  die-stock 
provided  with  a  ratchet  drive  as 
illustrated  in  the  accompanying 
engraving.  The  ratchet  is  en- 
closed by  a  ring  provided  with  a 
projection  into  which  the  handle 
and  two  latches  are  fitted.  Thi- 
latches  are  so  spaced  that  but 
one   will   be   in    engagement  with  Fig.  s.   cover  piate  ciamped  in  piac», 

..  i.ii  i.  ,i.,  and  Valve  Ready  for  Use. 

the    ratchet    at    a    time,    but    the 

use  of  the  two  latches  minimizes  the  amount  of  lost 
motion.  They  can  be  swiveled  around  so  that  the  die  can 
be  used  for  cutting  either  right-hand  or  left-hand  threads. 
The  die-stock  provided  with  this  driving  arrangement  is 
intended  for  cutting  pipe  from  one-half  inch  up  to  two  inches 
in  diameter.     It  is  of  especial  advantage  when  it  is  required 


Ratchet  Die-stock  for  Threading  Pipe  in  Close  Quarters. 

to  thread  pipe  in  close  quarters,  as  it  is  not  necessary  to  have 
more  than. five  inches  clear  radius  around  the  pipe,  and,  of 
course,  space  enough  for  working  the  ratchet  handle.  All 
other  features  of  the  die-stock  are  the  same  as  those  described 
in  the  April,  1908,  issue  of  Machixert,  mentioned  above, 
where  an  extended  illustrated  description  was  given  of  the 
die-stock  and  the  mechanical  devices  by  means  of  which  it 
is  operated. 

RANSOM  18-INCH  LEVER-FEED  DISK 

GRINDER. 

The   Ransom   Mfg.   Co.,   Oshkosh,   Wis.,   has   placed   on   the 

market  a  disk  grinder  of  new  design  shown  herewith.     The 

principal    improvements   relate   to   the   thrust   collars   on   the 
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arbor,  oiliug  provisions  lor  tlie  counter-sbaft  and  the  use  of 
«teel  disks  in  place  of  cast  iron  as  commonly  employed. 

The  spindle  is  made  of  high  carbon  steel,  turned  and 
ground,  supported  in  babbitt  lined  bearings.  The  thrust  col- 
lars have  nine  square  inches  of  surface,  and  are  made  of 
hardened  steel.  The  disits  are  also  made  of  steel,  and  are 
turned  true  to  within  one-thousandth  inch  on  thoir  faces. 
They  are  fastened  to  the  collars  on  the  arbor  with  bolts  and 
nuts,    instead   of   by    l)eveled    hcud    screws.     These   dislcs   are 


Improved  Design  of  Ransom  Disk  Grinder. 

provided  with  or  without  grooves,  as  desired,  though  it  is 
the  builders'  belief  that  better  work  is  obtained  with  the 
plain-faced  disks. 

The  counter-shaft  has  self-oiling  hangers  and  a  ground 
shaft.  The  loose  pulley  has  an  improved  self-oiling  bushing 
fastened  to  the  shaft,  drilled  full  of  holes  to  retain  a  suffi- 
■cient  supply  of  oil  to  last  several  weeks.  TTiis  insures  lubri- 
cation of  the  loose  pulley  while  the  machine  is  standing  still. 

With  the  equipment  shown  in  the  engraving,  a  fixed  table 
is  provided  at  the  left  having  a  surface  of  6  by  18  inches, 
square  with  the  face  of  the  disk.  The  oscillating  table  at  the 
right  has  a  surface  of  7  by  12  inches,  provided  with  two 
T-slots.  The  usual  adjustments  and  movements  are  provided. 
The  disks  are  18  inches  in  diameter  by  %  inch  thick.  The 
bearings  are  7  inches  in  diameter  by  12  inches  long.  The 
counter-shaft,  which  should  make  500  revolutions  per  minute, 
has  tight  and  loose  pulleys  10  inches  in  diameter. 


DIAMOND   DETACHABLE  LINK  TRANS- 
MISSION CHAIN. 

The  Diamond  Chain  &  Mfg.  Co.,  240  W.  Georgia  St.,  Indian- 
apolis, Ind.,  has  recently  developed  the  detachable  link  form 
of  chain  shown  herewith.  It  is  designed  to  meet  the  objection 
urged  at  times  against  the  chain  drive,  on  the  score  that  it 


A  Chain  Separable  at  Any  Point  wrlthout  the  use  of  Tools. 

<annot  be  conveniently  altered  in  length,  and  that  individual 
links  and  blocks  cannot  be  quickly  replaced  when  broken. 
These  difficulties  are  here  obviated  by  making  every  link 
detachable  without  the  use  of  special  tools. 

The  constVuction  is  evident  from  the  engraving.  The  thin 
■strip  steel  lock  on  top  of  each  outside  link  slips  into  a  groove 
around  a  rivet  at  one  end,  and.  turning  about  that  rivet  as 


a  center,  enters  a  aimllar  groove  In  the  other  rivet.  This  tbin 
metal  strip  is  locked  In  position  by  being  slightly  warped 
inward,  and  by  having  at  Its  center  a  slight  projection  wblcb 
snaps  Into  a  corresponding  depression  In  the  side  bar.  When 
so  locked,  It  cannot  be  removed  except  by  Intention. 

This  new  form  of  chain  is  being  made  In  all  standard  sizes, 
of  the  same  materials  and  workmanship  and  at  the  same  price 
as  the  makers'  regular  Diamond  riveted  chains.  The  links 
and  other  parts  of  each  are  Interchangeable  with  each  other, 
and  detachable  links  may  be  used  for  replacing  those  of  the 
older  type.  The  neat  appearance  and  unusually  compact  de- 
sign of  the  new  chain  are  plainly  shown  In  the  engraving. 


NO.  2  "MARVEL"  DRAW-CUT  HACK-SAW. 

The  power  hack-saw  shown  herewith  is  made  by  the  Arm- 
strong-Blum Mfg.  Co.,  113  N.  Francisco  Ave.,  Chicago,  III., 
and  is  called  by  its  makers  the  Xo.  2  "Marvel"  draw-cut 
hack-saw.  A  number  of  original  features  are  included  in  its 
design.  One  of  these  is  the  method  of  feed  employed;  instead 
of  using  a  weight,  as  with  the  usual  construction,  the  saw  Is 
pressed  down  ou  the  work  by  the  action  of  a  compression 
spring  seen  projecting  from  the  front  of  the  machine  at  the 
left  of  the  engraving.  This  spring  draws  on  a  rod  which 
reaches  back  to  the  guiding  frame  of  the  hack-saw  which  is 
thus  forced  down  into  the  work.  The  pressure  of  the  saw  on 
the  cut  and  the  consequent  rate  of  feed  may  be  varied  by 
adjusting  the  thumb-screw  against  which  the  spring  bears. 
The  pressure  of  the  saw  is  relieved  on  the  return  stroke.  This 
is  effected  by  an  eccentric  just  back  of  the  saw  crank,  which 
relieves  the  compression  on  the  feeding  spring  as  the  saw 
comes  back,  and  stiffens  it  up  again  on  the  draw,  or  cutting 
stroke. 

Means  are  provided  for  raising  and  lowering  the  saw  frame 
and  holding  it  in  any  position.     This  is  a  great  convenience 


A  Hack-saw  with  Spring-operated  Feed  releasing  on  Return  Stroke. 

in  measuring.  The  frame  is  guided,  as  shown,  by  a  square 
bar  directly  in  the  line  of  travel  of  the  saw.  The  crank  by 
which  it  is  driven  Is  slotted  to  vary  the  stroke  from  4  inches 
to  6%  inches.  The  wear  can  be  taken  up  in  the  bearings 
of  the  saw  guide  rod  so  as  to  permit  of  good  work  throughout 
the  life  of  the  machine.  The  drive  shaft  has  bronze  bearings. 
The  starting  lever  and  automatic  stop  are  at  the  front  of  the 
machine.  This  tool  has  a  capacity  for  work  up  to  6  by  6 
inches  on  the  long  stroke,  and  up  to  8  by  8  inches  on  the 
short  stroke.     It. takes  blades  from  12  to  17  inches  long. 

The  heavy  vise  furnished  can  be  swiveled  in  either  direc- 
tion, so  that  the  cutting  of  angles  is  conveniently  provided 
for.  The  entire  vise  can  be  removed,  leaving  a  T-slotted  table 
for  holding  irregular  shapes.  The  vise  itself  will  be  found  a 
useful  tool  for  holding  work  on  the  drill  press,  milling  ma- 
chine, etc. 


SEARIGHT  COMPOUND-LEVER  MECHANICS 

shear's. 

The  mechanics'  shears  or  snips  shown  herewith  are  made  by 
the  Detroit  Shear  Co.,  Detroit,  Mich.  They  have  the  advan- 
tage, as  may  be  readily  seen,  of  bringing  into  small  space  and 
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convenient  form  all  the  power  that  is  obtainable  from  much 
larger  and  heavier  instruments.  They  are  designed  tor  small 
work  in  all  mechanioal  lines.  The  tool  is  7  Inches  long,  and 
weighs  only  5  ounces,  but  has  the  cutting  power  of  a  12-inch 
tinner's  snip. 

The  arrangement  of  the  levers  will  be  easily  understood 
frcm  the  engraving,  and  it  will  be  seen  that  a  toggle-joint 
action  Is  introduced  which  gives  a  more  powerful  leverage 
when  the  jaws  are  cutting  near  their  points.     In  other  words, 


A  Compact  Pair  of  Snips,  with  tlie  Power  of  a  much  Larger  Tool. 

the  mechanism  is  such  that  the  shears  cut  with  equal  facility 
throughout  the  whole  length  of  the  blades.  This  is  a  feature 
not  found  in  other  tools  of  this  kind.  The  blades  are  curved 
slightly  away  from  the  cutting  edges,  for  cutting  circles  or 
square  corners.  They  are  made  of  Ibsen  steel,  tempered  and 
drawn  by  the  Mallatt  process,  and  nicely  finished.  These  snips 
will  cut  tin.  soft  steel  or  galvanized  iron  up  to  26  gage,  and 
soft  brass  or  copper  up  to  20  gage. 


MUELLER   2i.,-POOT    CONE-DRIVEN 
RADIAL  DRILL. 

In  Figs.  1  and  2  are  shown  the  smallest  size  of  a  line  of 
short-arm  cone-driven  radial  drills  built  by  the  Mueller  Ma- 
chine Tool  Co..  Cincinnati,  O.  These  machines  are  an  evidence 
of  a  growing  tendency  to  do  work  on  the  radial  type  of  ma- 
chine which  was  formerly  handled  on  the  upright  drill  press. 
To  meet  the  conditions  of  the  worli  for  which  it  is  intended, 
close  attention  has  been  given  to  the  matter  of  providing  the 
greatest  possible  convenience  in  operation;  in  fact,  practically 
all  of  the  conveniences  of  the  builders'  line  of  standard  radial 
drills  have  been  retained.     Special  effort  has  been  made,  how- 


lever.    The  head  is  traversed  by  a  double  threaded  screw  and 
is  equipped  with  a  firm  locking  device. 

Ten  changes  of  speed  are  provided,  immediately  available. 
The  correct  speeds  for  all  classes  of  drilling  within  the  range 
of  the  machine  are  shown  on  a  bronze  plate  attached  to  the 
arm,  thus  enabling  the  operator  to  select  the  proper  speeds 
at  a  glance  and  change  them  while  the  machine  is  in  mo- 
tion. A  tapping  attachment  is  provided,  which  is  so  arranged 
in  connection  with  an  adjustable  gage  screw  as  to  permit  the 
tap  to  slip  when  it  reaches  the  bottom  of  the  hole.  The  start- 
ing, stopping  and  reversing  lever  is  conveniently  located  on 
the  head,  directly  in  front  of  the  operator.  Four  feed  changes 
are  provided,  so  selected  as  to  be  especially  adapted  to  high- 
speed drills.  The  changes  may  be  made  while  the  drill  Is 
at  work,  the  mechanism  being  similar  to  that  described  for 
another  machine  by  the  same  builders,  in  the  August,  1907 
issue  of  Machinery.     Either  a  positive  or  a  friction  feed  may 
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Fig.  1.    Rear  of  Head  of  Radial  Drill  showing  Feed   and 
Reversing  Mechanism. 

ever,  to  produce  an  inexpensive  design,  to  meet  the  require- 
ments of  purchasers  whose  work  does  not  require  a  high- 
priced  radial  machine. 

The  framework  of  the  machine  is  strongly  designed  and 
carefully  built.  The  stationary  column  is  of  heavy  section, 
bolted  to  the  base  by  a  flange  of  large  diameter.  A  pipe  sec- 
tion arm  is  employed,  which  is  very  rigid  against  the  tor- 
sional force  produced  by  heavy  drilling.  It  is  clamped  to 
the  column  by  the  two  handles  shown,  and  is  adjusted  ver- 
tically by  a  power  movement,  controlled  by  an  easily  reached 


Fig.  2.    A  SmaU  Radial  Drill  of  Simple  and  Conv^ient  Design. 

be  employed  as  desired.  All  gears,  both  spur  and  miter,  are 
planed  to  theoretically  correct  outlines.  All  shafts  as  well 
as  the  column  itself  are  ground  to  size. 

Any  style  of  table  desired   will  be   furnished.     These   ma- 
chines are  made  in  ty^,  3  and  3%  foot  sizes. 


BLISS  DOUBLE  CRANK  TOGGLE  DRAW- 
ING PRESS. 
The  machine  shown  herewith,  built  by  the  E.  W.  Bliss  Co., 
No.  5  Adams  St.,  Brooklyn,  N.  Y.,  is  designed  for  the  simul- 
taneous drawing  and  stamping  of  large  forms  of  irregular 
shapes,  such  as  required  for  trays,  stove  tops,  seamless  roast- 
ers and  an  extended  line  of  similar  work.  The  usual  press 
for  w'ork  of  this  kind  is  of  the  double  crank  type,  with  a 
spring-actuated  blank  holder.  Where  work  has  to  be  drawn 
to  any  considerable  depth,  the  use  of  blank  holders  of  this 
kind  is  objectionable,  since  there  is  a  varying  pressure  on 
the  work,  increasing  from  the  beginning  to  the  end  of  the 
operation.  This  means  also  a  larger  power  consumption  than 
would  otherwise  be  necessary,  since  the  pressure  on  the  blank. 
if  of  the  proper  degree  at  the  beginning  of  the  operation,  is 
much  greater  than  necessary  at  the  bottom  of  the  stroke.  In 
the  press  shown  herewith  a  toggle  mechanism  is  used  which 
gives  an  even  holding  pressure  and  a  consequent  reduction  in 
power  consumption. 
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The  original   design   of  this   press   was  broiiglit    out    three 
years  ago.     It  lias  been  redesigned,  however,  embodying  sucll 
changes  and  improvements  in  detail  as  recent  experience  has 
indicated  to  be  advantageous.    The  frame  is  heavy, 
and  cast  In  one  piece.     The  crankshaft  is  of  high 
carbon,  hammered  steel,  and  of  very  large  diam- 
eter.   The  punch  slide  has  its  pressure  applied  by 
two    cranks,    -nhicli    may   be   adjusted    for   length 
simultaneously    by    means    of    screw    connections 
which    are   geared   together  and   work    in    unison, 
assuring   accurate  alignment   at  all   times.     This 
adjustment  is  effected  by  the  operation  of  a  ratchet 
lever. 

The  blank  bolder  slide  surrounds  the  punch 
slide,  and  receives  the  pressure  evenly  distributed 
on  four  points  through  the  heavy  steel  screws 
shown.  This  slide  is  operated  by  the  makers' 
patent  toggle  motion,  which  has  been  used  with 
satisfactory  results  for  many  years.  The  toggles 
which  are  of  steel,  are  operated  from  rock-shafts 
througli  an  outside  slide,  which  is  operated  by  a 
crank  connection  on  the  end  of  the  main  crank- 
shaft. The  blank  holder  slide  mechanism  is  bal- 
anced, to  avoid  undue  strains.  The  construction 
gives  assurance  that  all  the  strains  borne  by  the 
blank  holder  will  be  taken  up  by  the  press  trame. 
A  knock-out  is  provided,  actuated  by  the  blank 
holder  slide. 

The  press  will  receive  and  work  a  42-  by  22inch 
blank  of  No.  14  gage  steel,  or  smaller  blanks  of 
heavier  stock  in  proportion. 

It  will  take  a  drawing  punch  12  by  361,-.  inches. 
The  press  makes  30  strokes  per  minute,  with  the 
driving  shaft  running  at  205  revolutions  per  min- 
ute. The  stroke  of  the  punch  is  8  inches,  and 
that  of  the  blank  holder  is  6  inches.  The  floor 
space  occupied  is  12  feet  2  Inches,  by  7  feet  3  inches  over  all, 
and  the  weight  of  the  machine  complete  is  approximately 
42,000  pounds. 


they  are  mounted  perniitB  adjustment  for  hize  without  Blop- 
ping  the  spindle,  by  turning  the  Internal  threaded  collar  A. 
(Fig.  3)    by  means  of  hanilles  R  with   whirh    it   is  provided. 


MUMMERT,    WOLF   &   DIXON   HIGH-POWER 
PLURALITY  DIE  BOLT-CUTTER. 

In  the  August,  1907,  issue  of  Machinery,  in  the  depart- 
ment of  New  Machinery  and  Tools,  we  described  a  plurality 
die  bolt-cutter  built  by  the  Mummert,  Wolf  &  Dixon  Co.,  Han- 
over, Pa.  This  firm  has  recently  developed  a  single  speed 
pulley  gear-driven  machine,  illustrated  and  described  here- 
with,   working    on    the    same    principle    but    incorporating    a 


A  Press  for  Simultaneously  Drawing  and  Stamping  Large  Work. 

The  head  is  operated  either  automatically  or  by  hand.  The 
adjusting  collar  is  graduated  so  that  it  can  be  set  to  the  re- 
quired diameter  without  the  usual  cut-and-try  operation.  The 
head  when  closed  for  threading  is  positively  locked.  The  mul- 
tiple chasers  shown  in  Fig.  2  differ  from  those  previously  illus- 
trated, in  that  inserted  blades  of  high-speed  steel  are  em- 
ployed, set  in  soft  steel  bodies. 

The  driving  gearing  is  plainly  shown  in  Fig.  3.  A  con- 
stant speed  driving  pulley  may  be  connected  or  discon- 
nected from  driving  shaft  by  the  operation  of  the  clutch 
shown.  This  makes  the  use  of  a  counter-shaft  unnecessary. 
The  triple  tumbler  gear  arrangement,  shown  at  C,  operated 
by  the  handles  seen  projecting  through  the  base  in  Fig.  1,  is 
employed  for  giving  the  various  speed  changes.  Any  one  of 
the  three  gears  on  stud  C  may  be  set  to  engage  with  the 
driving   gear   D    on   the   spindle.     It    will   be   seen    that    this 


Fig.  1.     A  Plurality  Die  Bolt-cutter,  adapted  to  the  Use  of  High-speed 
Steel  Chasers. 

number   of   improvements  in   design,  especially  fitting  it  for 
the  use  of  high  speed  steel  chasers. 

The  principal  feature  of  novelty  in  this  machine,  it  will 
be  remembered,  is  the  construction  of  the  die-head.  Tiis 
carries  three  multiple  chasers  as  shown  in  Fig.  2.  Each  of 
these  has  six  cutting  faces,  and  they  may  be  adjusted  so  as 
to  cut  any  one  of  six  pitches  of  thread.     The  head  in  which 


Fig.  2.    Style  of  Chasers  used,  having  Inserted  Teeth. 

mechanism  is  simple  and  direct.  All  the  gearing  is  enclosed 
within  a  frame.  The  base  has  a  solid  bottom,  and  is  so 
constructed  that  all  the  oil  drains  to  the  suction  pipe  of  the 
pump,  which  is  enclosed  within  the  frame.  The  oil  tank  at 
the  bottom  is  provided  with  an  overflow  division,  which 
serves  to  catch  particles  of  metal  which  may  be  carried  with 
the  oil  past  the  chip  pan  E.  These  metallic  particles  natur- 
ally settle  to  the  bottom  of  the  first  compartment,  while  the 
top  oil  is  delivered  to  the  pump  in  a  fairly  well  filtered  condi- 
tion, thus  reducing  the  wear  on  the  pump,  as  well  as  deliver- 
ing a  clean  stream  of  oil  on  the  dies  when  cutting.  As  this 
oil  naturally   permeates  the  mechanism  of  the  head  when  in 
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use,  the  grit  wouhl  otherwise  work  into  the  wearing  parts 
and  reduce  the  life  or  the  mechanism  to  some  extent.  The 
vise  jaws  on  the  carriage  can  he  adjusted  off  the  center,  side- 


Pig.  3. 


Section  through  Machine,  showing  Driving  Mechanism. 


wise,  when  an  irregular-shaped  piece  is  to  be  held, 
pin  locks  it  in  the  central  position. 


A  dowel 


MOTOR-DRIVEN  GUN  BARREL  DRILLING  AND 
RIFLING  MACHINERY. 

The  Pratt  &  Whitney  Co.,  Hartford,  Conn.,  has  been  known 
from  the  beginning  of  its  existence  for  its  line  of  machinery 
adapted  to  the  manufacture  of  fire  arms.  It  has,  in  fact, 
done  much  in  the  way  of  completely  equipping  armories  In 
all  parts  of  the  world.  The  well-known  Lincoln  milling  ma- 
chine was  first  developed  for  this  work,  and  other  machine 
tools  now  in  common  use  for  other  purposes  were  first  par- 
ticularly applied  to  the  making  of  fire  ai'ms.  Two  most  im- 
portant machines  for  such  work  are  the  gun  barrel  drilling 
machine  and  the  rifling  machine.  The  former  of  these  has 
been  adapted  to  the  general  drilling  of  deep  holes  in  ordinary 
shop  practice,  as  well  as  for  the  special  work  for  which  it  was 
originally  designed.  The  rifling  machine  is,  of  course,  still 
a  special  tool  not  used  outside  of  fire  arm  factories.  While 
retaining  their  original  principles,  these  tools  have  been  re- 


advantage,  as  they  may  be  operated  as  two  separate  machines. 
The  general  arrangement  of  the  mechanism  is  well-known. 
Ob  the  outer  end  of  the  spindles  are  chucks  for  holding  and 
revolving  the  gun  barrel,  or  other  part  to  be  drilled.  The 
outer  ends  of  the  work  are  supported  by  bushings  in  the 
brackets  shown,  which  are  adjustable  to  any  desired  point  on 
the  bed.  The  drill  holding  carriages  ai-e  provided  with  chucks 
for  holding  the  drills  by  their  shanks.  These  carriages  have 
independent  hand  and  power  feed,  driven  from  ihe  spindles, 
with  automatic  knock-oft.  The  mechanism  is  such  that  any 
abnormal  resistance  to  the  full  cutting  action  of  the  drill 
arrests   the   feed.     Two   rotary   oil   pumps   are    provided,   one 


Fig.  2.    Driving  Mechanism  of  Rifling  Machine. 

for  each  drill.  These  continuously  force  oil  from  a  large 
tank  underneath  the  machine  through  telescopic  tubing  Into 
the  drill.  The  oil  not  only  cools  the  cutting  edges,  and 
gives  a  fine  finish  to  the  work,  hut  serves  also  the  very  im- 
portant ofllce  of  carrying  off  the  chips  from  the  deep  holes. 
The  oil   carrying  the  chips   flows   into  a  basin   in  the  tank. 


Fig,  1.    Large.  Motor-driven.  Pratt  As  Whitney  Gun  Barrel  Drilling  Machine. 


cently  redesigned,  particularly  in  the  largest  sizes,  and  have 
been  adapted  to  the  motor  drive. 

In  Fig.  1  is  shown  the  largest  size  of  the  gun  barrel  drill- 
ing machines,  called  by  the  makers  the  No.  12.  It  is  motor- 
driven,  as  may  be  seen,  there  being  a  separate  drive  for 
each  of  the  two  spindles  and  a  third  for  the  oil  pumps  which 
form  a  very  important  part  of  the  mechanism.  The  separate 
drive  for  the  spindles  allows  the  work  to  be  done  to  the  best 


where  the  chips  are  separated;  the  oil  then  returns  to  the  res- 
ervoir for  use  again.  In  large  installations,  it  is  often  consid- 
ered best  to  install  a  single  high-pressure  pump  to  supply  oil 
to  all  the  machines,  doing  away  with  the  individual  service 
for  each  tool.  The  drill  used  is  of  the  single  lipped  type,  with 
a  spiral  closed  channel  in  its  periphery  which  leads  the  oil 
to  its  cutting  edge.  This  cutting  edge  is  in  the  form  of  a 
series  of  steps  which  break  the  chip  and  make  it  more  easily 


April,  1909. 


MACHINERY. 


041 


removed  by  the  flow  of  oil.  This  Is  especially  useful  on 
large  drills,  and  provision  Is  made  for  grinding  these  steps 
In  the  grinding  machine  furnished  with  the  equipment. 

Four  sizes  of  rilling  macliinos  are  made,  of  which  the  larg- 
est (the  No.  5)  is  shown  in  Figs.  2  and  3,  This  has  a  head 
for  holding  and  Indexing  the  gun  barrel,  and  a  sliding  car- 
riage, provided  with  a  spindle  for  carrying  the  rifling  bar. 
Over  the  carriage  Is  a  bracket,  as  shown,  carrying  an  adjust- 
able taper  bar,  which,  In  combination  with  the  longitudinal 
movement  of  the  sliding  carriage  controls  the  rotation  and 
pitch  of  the  rifling  bar,  by  means  of  a  transverse  movement 
given  to  a  cross-slide,  carrying  a  rack;    the  latter  is  in  mesh 


and  forward  continually,  Indexing  the  rifling  bar  head  at 
the  end  of  each  stroke,  and  feeding  out  the  cutters  auto- 
matically until  the  grooves  have  been  cut  to  the  proper  dimen- 
sions. The  feed  is  then  discontinued,  and  the  machine  la 
stopped  by  the  operator  for  the  removal  of  the  work. 

Figs.  4  and  5  show  the  form  of  rifling  tool  used  for  large 
work.  The  whole  tool  may  be  rotated  for  adjustment  around 
the  bar,  to  match  grooves  previously  cut.  The  tool  cuts  on 
the  draw  stroke,  producing  grooves  free  from  chatter  marks. 
The  blades  are  automatically  withdrawn  from  contact  with 
the  work  on  the  return  stroke,  so  that  the  slot  and  the  keen 
edge  of  the  cutters  are  preserved  from  damage.     In  smaller 


Fig    3.     No.  5 

with  a  gear  on  the  rifling  bar  spindle.  The  taper  or  former 
bar  is  pivoted  at  the  central  point,  and  may  thus  be  adjusted 
to  give  a  true  helix  of  any  desired  twist.  Where  an  "in- 
creased twist"  is  required  for  the  rifling,  the  form  bar  is 
curved  to  suit  the  requirements. 

The  carriage  travels  backward  and  forward  continually, 
being  controlled  by  an  automatic  reversing  mechanism.  In 
the  case  of  this  large  machine  a  pneumatic  control  is  em- 
ployed. A  stop  rod  which  extends  along  the  front  edge  of  the 
bed  in  Fig.  3,  operates  a  valve  at  the  upper  left  of  Fig.  2, 
controlling  the  air  pressure  in  pipes  leading  to  each  end  of 
the  reversing  spindle  shown  in  the  foreground.  This  revers- 
ing spindle  has  two  loose  gears  mounted  on  it.  driven  directly 


Rising  Machine. 


work,  of  course,  a  single  bladed  cutter  is  used,  in  which  the 
automatic  feeding  and  relieving  provisions  are  retained. 
Mechanism  is  provided  to  automatically  remove  any  chip  that 
may  lodge  in  front  of  the  cutter. 


LYON  EXPANSIBLE   STEEL  BACKS  WITH 
ADJUSTABLE  SHELVING. 

The  Lyon  Metallic  Mfg.  Co.,  Aurora,  111.,  has  developed  a 
system  of  steel  rack  construction,  combining  to  an  unusual 
degree  the  qualities  of  strength,  convenience,  adjustability 
and  simplicity.  The  manner  in  which  the  details  of  the  design 
have  been  worked  out,  as  shown  in  the  accompanying  illus- 
trations,   gives   evidence   of   careful   thought,   and   full   appre- 


Flg-.  4.    A  Large  Rlfillng  Head,  sbowing  Rotating  Adjustment. 

and  through  intermediate  gearing  from  the  motor,  so  as  to 
run  in  opposite  directions.  The  friction  clutch  pneumatic- 
ally controlled  by  the  valve  just  mentioned,  connects  either 
of  these  gears  with  the  shaft,  which,  in  turn,  carries  a  pin- 
ion meshing  with  the  driving  gear  of  the  lead-screw  which 
operates  the  sliding  carriage. 

In  the  smaller  machines,  the  work  Is  indexed  automatically 
at  the  end  of  each  stroke.  On  the  larger  machines  this  in- 
dexing is  done  by  hand.  Suitable  provision  is  made  for  get- 
ting rid  of  backlash  in  the  indexing  device.  The  smaller 
machines  also  are  completely  automatic,  to  the  extent  that 
after  the  carriage  reversing  dogs  and  stock  nuts  are  adjusted, 
and  the  barrel  is  placed  in  the  head  and  clamped,  the  ma- 
chine, being  started,  causes  the  carriage  to  travel  backw'ard 


Fig.  5.    End  of  Rifling  Head,  showing  Ac^ustment  for  Depth  of  Cut. 

elation  of  the  requirements  which  shop  furniture  of  this  kind 
must  meet. 

As  is  shown  in  Fig.  1,  the  rack  is  built  up  of  upright  parti- 
tions, tie-rods  and  shelving.  The  shelving  rests  on  the  tie- 
rods  which  are  made  in  separate  lengths  for  each  section, 
but  are  threaded  together  onto  continuous  rods  for  all  shelv- 
ing on  the  same  level.  The  tightening  of  the  rods  puts  them 
iUi  tension,  and  the  flanged  edges  of  the  shelving  in  compres- 
sion, making  as  rigid  a  construction  as  is  possible  for  any 
structure  built  of  members  placed  at  right  angles  to  each 
other.  The  strength  of  the  various  members  and  their  method 
of  holding  permits  each  section  to  take  care  of  its  own  load, 
without  requiring  the  additional  stiffening  effect  of  adjoining 
members.    When  a  number  of  units  are  bound  together,  how- 
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ever,  the  carrying  capacity  is  increased  above  that  guaran- 
teed. The  slated  capacity  of  the  shelves  makes  provision  for 
uneven  loading,  so  tliat  care  does  not  have  to  be  taken  in  this 
particular.  No  diagonal  braces  are  required,  thus  making 
the  shelving  equally  accessible  from  front  and  back. 

The  tipright  partitions  are  made  of  20-gage  cold-rolled  sheet 
steel  of  special  manufacture.  The  edges  are  faced  and  bound 
on  each  edge  with  doubled  and  beaded  strips  of  12-gage  steel, 
which  greatly  increase  the  stiffness  of  this  member,  which 
is  specially  rolled  from  a  metal  high  in  carbon.  The  upright 
I)artitions  are  alike  on  each  face  and  each  end,  so  that  they 
may  be  assembled  either  side  to,  or  either  end  up.  The  face 
strips  are  all  punched  with  holes  spaced  on  3-inch  centers, 
thus  permitting  the  adjustment  of  the  shelving  to  3-inch 
dimensions.  , 

The  shelves  are  each  made  of  a  single  piece  of  No.  16  gage, 
patent  leveled,  cold-rolled  steel.  The  front  and  back  of  the 
shelf  is  given  three  continuous  right-angled  turns,  each,  as 
is  shown  in  Fig.  3,  leaving  a  smooth  1-inch  surface  at  the 
front  of  the  shelf,  an  equal  parallel  surface  underneath,  and 


Fig.  I.    Sectional  and  Expansible  Steel  Rack. 

an  inner  flange  projecting  upward  inside.  This  makes  a 
smooth  finish  and  strengthens  the  shelf,  as  well,  at  the  points 
where  strength  is  most  required.  This  strength  at  the  front 
and  back  of  the  shelf  is  increased  by  the  tie-rods  which 
pass  through  and  immediately  in  back  of  this  flange. 
This  is  the  place  where  an  overload  is  likely  to  occur,  as  it 
is  natural  when  hoisting  a  heavy  weight  into  position  to  raise 
it  a  little  above  the  shelf  and  drop  it  on  the  edge  of  the 
shelf  for  a  rest  before  it  is  pushed  into  place.  The  shelves 
are  reversible,  and  fit  snugly  against  the  partition  so  that 
even  the  smallest  materials  are  prevented  from  dropping 
through. 

The  connecting  rods,  shown  in  Fig.  2,  by  which  the  vertical 
sections  are  tied  together  and  the  shelves  supported,  are 
made,  as  explained,  in  lengths  to  suit  the  width  of  each  sec- 
tion. They  are  made  of  No.  IG  gage,  but  jointed  steel  tube, 
's  inch  in  diameter.  Each  tube  is  fitted  at  the  end  with 
a  threaded  stud-bolt,  which  is  brazed  in  place.  At  the  other 
end  is  a  steel  bushing,  which  is  tapped  to  receive  the  stud- 
bolt  of  the  adjoining  rod.  At  the  outside  of  the  partitions, 
tap  bolts  are  used  at  one  end  and  nuts  at  the  other,  as  Is 


also  the  case  where  a  shelf  is  at  a  different  height  from  those 
in  the  adjoining  section.  Making  each  rod  the  length  of  the 
shelf  permits  independent  adjustments.  A  simple  pin  wrench 
entering  the  holes  shown  in  the  tubing  is  used  for  screwing 
the  parts  together. 

Numerous  special  conveniences  are  provided  for  adapting 
this  shelving  to  the  varied  work  of  the  customer.  Fig.  S 
shows  an  attachment  which  converts  the  shelf  into  a  bin, 
when  It  is  desired  to  store  loose  materials.  This  can  be  fitted 
to  flat  shelves  already  In  position,  without  making  any  altera- 
tions whatever.  It  is  locked  over  the  front  flange  of  the 
shelf,  as  shown,  thus  forming  a  tight  joint  for  the  whole  length 
of  the  front.     Adjustable  angle  clamps  fasten   it  to  the  vertl- 


Fig.  2.    Design  of  Tie-bolts  used  for  Holding  Rack  together 
and  Supporting  Shelves. 

cal  partitions  at  the  ends.  This  attachment  makes  the  shelves 
so  tight  that  leakage  is  prevented  even  when  such  materials 
as  seeds  and  other  fine  stuff  are  placed  therein.  The  inter- 
locking flange  at  the  bottom  prevents  the  attachment  from 
bulging  out,  even  when  subjected  to  pressure  from  within. 
At  the  same  time  it  strengthens  this  shelving  against  both 
vertical  and  lateral  strains. 

A  shelf  extension  is  provided  which  may  be  used  on  ihe 
lower  portion  of  the  rack  after  the  regular  shelves  have 
been  installed,  to  increase  their  capacity,  or  to  convert  them 
into  large  bins.  They  consist  of  upright  partitions  of  the 
same  construction  as  the  uprights,  which  are  attached  to  the 
facing  strips  of  the  racks  already  in  position  by  means  of 
clips.  The  shelves  can  then  be  installed  on  a  line  with  the 
rack  shelving,  making  one  continuous  shelf  throughout. 

A  number  of  minor  conveniences  are  provided.  Label  hold- 
ers are  furnished  for  attachment  to  the  front  of  the  shelves. 
They  are  held  in  place  by  three  longitudinal  clips  or  tongues 
punched  on  the  metal,  which  register  with  corresponding 
square  holes  in  the  face  of  the  shelf.  They  are  fastened 
in  place  by  pressing  them  backwards  with  a  special  tool  pro- 
vided for  the  purpose.  When  it  is  desired  to  use  boxes  in 
the   shelving   reaching   approximately   half   the   depth   of   the 


Fig.  3.     Rim  Attachment  for  Converting  Shelf  into  Storage  Bin. 

shelf,  a  box  stop  is  fastened  to  the  center  of  the  shelf,  which 
prevents  the  box  when  being  pushed  into  position  from  dis- 
placing another  immediately  back  of  it.  A  back  stop  for 
the  rear  side  of  the  shelf  may  also  be  provided  when  large 
boxes  are  to  be  stored  from  one  side  only;  or,  it  desired, 
complete  backs  may  be  fastened  to  each  section  of  shelving  by 
means  of  clips. 

Removable  partitions  are  provided  by  means  of  which 
shelves  may  be  divided  lengthwise  from  end  to  end.  The 
shelves  are  punched  with  holes  every  six  inches  for  this 
purpose.  The  partitions  are  the  same  depth  as  the  shelves, 
and  are  furnished  in  heights  to  fit  into  the  clearance  permit- 
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ted  by  the  3inch  height  adjustment.  Braclu't  shelvee  may 
be  attached  to  any  sections  or  to  all  the  eections  in  a  series. 
They  are  fastened  to  the  uprights,  and  are  convenient  for 
resting  boxes  when  desired,  or  as  a  counter  for  sorting  ma- 
terial. They  are  strong  enough  to  hold  the  welglit  of  a  man 
should  It  be  desired  to  use  them  for  a  step  for  reaching 
shelves  higher  up. 

These  shelves  are  furnished  in  a  wide  variety  of  sizes  to 
flt  every  Imaginable  requirement  on  the  part  of  tlio  customer. 
\VTiile  no  effort  has  been  made  In,  the  way  of  ornamentation, 
the  simplicity  of  the  design  and  the  general  smoothness  of 
finish  give  the  whole  arrangement  a  strong  and  pleasing 
appearance.  All  the  parts  are  regularly  finished  in  a  good 
durable  quality  of  black  enamel,  which  protects  the  metal 
as  well  as  adding  to  its  attractiveness.  Other  and  lighter 
colors  may  bo  used  if  it  is  required.  This  is  advisable  where 
the  room  in  which  the  racks  are  to  be  used  is  dark,  as  the 
light  will  be  Increased  by  reflection. 


by  a  knurled  nut.  The  swivellng  adjuslment  of  the  hack-saw 
frame  provides  for  the  filing  of  any  desired  angle,  or  relief 
for  die  work.     It  can  be  used  for  the  regular  work  of  the 


FILING  ATTACHMENT  FOR  THE  POWER 
HACK-SAW. 


In  the  department  of 
month's  issue  of  Maciiin 
power  hack-saw  made  by 
Niagara  St..  Buffalo,  N. 
this  machine,  the  drive 
about  the  driving  shaft 
guides  B  for  the  saw 
whole  mechanism  to  any 


New   Machinery   and   Tools   of   last 

ERY,  we  illustrated  the  "Royal  1909" 

the  Robertson  Drill  &  Tool  Co.,  1848 

Y.     It  will  be   remembered   that  in 

is   carried   in   a  frame  A,   pivoted 

As    this    frame    also    carries    the 

holder,    it    is    possible    to    tip    the 

position  about  the  axis  of  the  driv- 


Fig.  1.    Robertson's  "Royal"  Power  Hack-sa-w  arrau^r^^  to  be  used 
as  a  Piling  Machine. 

ing  shaft.  This  peculiarity  of  construction  allows  the  saw, 
with  suitable  attachments,  to  be  used  as  a  filing  machine 
in  the  way  illustrated  in  Figs.  1  and  2. 

The  filing  table  D  and  supporting  arm  C  are  mounted  on 
the  bed.  The  file  E  is  supported  at  its  lower  end  in  a  cone- 
shaped  cup  F  set  on  a  stud  where  the  saw  is  ordinarily  con- 
nected. On  the  upper  end.  is  a  special  threaded  socket  G 
having  a  hole  to  receive  the  file  tang,  on  which  it  is  tightened 


Fl?.  2.     Details  of  Mechaiiism  of  Filing  Attachment. 

filing  machine  for  cutting  out  the  centers  of  dies,  etc.  This 
device  can  be  applied  to  the  machine  at  any  time,  as  proper 
provision  for  attaching  it  is  made  in  the  original  design. 


GRAHAM  KNURL  HOLDER  FOR  TURRET 
MACHINES. 

The  Graham  Mfg.  Co.,  Providence,  R.  I.,  is  making  the 
knurl  holder  shown  herewith.  It  Is  adapted  to  be  used  in 
the  turret  heads  of  lathes,  screw  machines,  chucking  ma- 
chines, etc.     The  advantages  of  this  tool  are,  first,  that  it  is 


Pig.  1.    An  Adjustable  Knurl  Holder. 

adjustable  to  any  size  within  its  range  (that  is,  for  work  up 
to  2^2  Inches  in  diameter  by  2%  Inches  long) ;  second,  the 
knurls  work  on  opposite  sides  of  the  material,  so  the  pressure 
is  equalized  and  there  is  no  tendency  to  push  light  stock  to 
one  side,  and  it  is  thus  possible  to  knurl  to  a  very  small 
diameter;  third,  it  leaves  the  cross-slide  tool-post  free  for  the 
use  of  any  special  tool  that  may  be  required,  not  suitable  for 
the  turret  head  itself. 

The  knurl  holder  is  held  by  the  usual  round  shank  A,  of  a 
diameter  to  fit  the  hole  in  the  turret.  This  shank  is  bored 
to  permit  the  passage  of  long  work,  and  has  an  offset  boss 
holding  a  finished  bar  of  stock  B,  on  which  slide  two  pro- 
jecting arms  C,  to  which  the  knurls  G  are  pivoted.  Bar  B  is 
splined   to   engage   a  key   on   each   arm    C.   thus   holding   the 


GU 


MACHINERY. 


April,  1909. 


knurls  In  line  with  the  axis  of  the  shank.  A  right-  and  left- 
hand  screw  D  is  threaded  in  tap  holes  In  the  two  arms.  It  Is 
locked  against  endwise  movement  by  clip  E,  which  engages 
a  recess  turned  in  its  shank.  By  turning  this  screw  with  an 
ordinary  screw-driver,  the  arms  are  adjusted  to  suit  different 
diameters  of  work.  When  the  correct  size  Is  obtained,  the 
clamping  screws  F  in  each  arm  Icck  the  adjustment. 


Macltinerjj.y.Y 


Fig.  2.     Construction  of  Knurling  Tool. 

The  peculiar  shape  of  the  tool  is  the  result  of  experiment 
in  giving  a  construction  which  would  clear  the  other  turret 
and  cross-slide  tools,  and  would  at  the  same  time  be  simple  to 
manufacture.  The  device  may  be  fastened  in  the  turret  at 
any  angle  that  may  be  necessary  for  clearance,  or  to  bring 
it  to  a  position  where  its  work  can  be  watched  by  the  oper- 


Flg.  3.    Tool  in  Use  in  Turret  Lalbe. 

ator.  The  knurls  G  are  mounted  on  pivots,  which  are  held  in 
place  as  shown  by  wire  springs  with  projecting  ends,  which 
enter  notches  cut  in  the  pivots.  These  notches  are  provided 
at  each  end  of  the  pivots,  so  that  the  latter  may  be  reversed, 
doubling  their  life  so  far  as  wear  is  concerned. 


AMERICAN  TOOL  WORKS  BACK-GEARED 
CRANK  SHAPER. 

The  accompanying  engraving  shows  the  21-inch  size  of  a 
new  line  of  back-geared  crank  shapers  built  by  the  American 
Tool  Works  Co.,  Cincinnati,  O.  These  tools  are  of  new  design 
throughout,  based  on  the  results  of  investigation  into  the 
needs  of  shaper  users,  and  experience  of  these  tools  in  the 
shops  of  builders.  They  are  intended  to  combine  the  accuracy 
required  In  tool-room  work  with  the  qualities  demanded  of  a 
•machine  which  is  to  be  used  for  manufacturing  purposes. 

An  inspection  of  the  illustration  shows  that  much  care  has 
been  taken  in  the  design  of  the  column  and  other  main  mem- 
bers of  the  structure.  The  column,  base,  ram  and  table  are 
all  of  heavy  section  and  Internally  braced.     The  column  pro- 


jects both  front  and  rear  at  the  top,  providing  a  very  long 
bearing  for  the  ram.  The  latter  is  designed  to  give  uniform 
rigidity  as  nearly  as  possible  throughout  the  length  of  the 
stroke.  Its  bearing  on  the  column  is  taken  up  by  a  continuous 
taper  gib,  with  end-screw  adjustment  for  wear.  The  apron  is 
similarly  gibbed  to  the  cross-rail,  which  is  of  box  form  and 
strongly  ribbed.  An  improved  arrangement  of  the  bearing 
on  the  column  prevents  the  cross-rail  from  dropping  when  the 
binder  bolts  are  loosened.  A  telescopic  elevating  screw  is  pio- 
vlded  to  obviate  the  necessity  for  boring  holes  in  the  floor. 

The  stroke  of  the  ram  can  be  varied  from  7.7  to  96  per 
minute  with  eight  changes.  The  length  of  the  stroke  can  be 
adjusted  without  stopping  the  machine,  as  can  also  the  posi- 
tioning of  the  ram,  effected  by  turning  the  crank  shown  just 
back  of  the  head.  The  rocker  arm  is  heavy  and  thoroughly 
braced,  and  operated  by  mechanism  so  pioportioned  as  to 
give  a  nearly  uniform  rate  of  speed  throughout  the  entire 
stroke.  A  convenient  self-locking  lever  at  the  rear  of  the 
machine  throws  the  back  gears  in  or  out.  The  driving  ratio 
with  back  gears  is  24.  3  to  1,  which,  with  the  large  cone  pulley 
used,  gives  great  driving  power. 

The  cross-feed,  as  may  be  seen,  is  of  the  planer  type,  which 
does   not   have  to  be   adjusted   in   any   way   when  raising  or 


A  Back-geared  Shaper  designed  for  both  Accuracy  and  Output. 

lowering  the  table.  It  can  be  set  to  give  from  0.008  to  0.200 
inch  when  the  machine  is  running,  by  means  of  the  slotted 
crank  shown.  The  feed  is  thrown  in  or  out  or  reversed  by  a 
knurled  knob  on  the  large  feed  gear. 

The  gears  are  of  coarse  pitch  and  wide  face,  with  pinions 
cut  from  bar  steel.  The  bevel  gears  are  planed  from  solid. 
All  the  shafts  are  of  high  carbon  crucible  steel,  ground  to 
accurate  size.  All  the  points  of  danger  are  protected,  while 
easy  access  is  provided  to  the  working  parts  by  a  large  door 
on  the  rear  side.  Special  attention  has  been  given  to  the 
matter  of  lubrication,  for  the  sake  of  insuring  long  life  and 
service  from  the  machine.  The  ram  slides  are  protected  and 
provided  with  felt  wipers,  and  are  oiled  from  central  pockets. 
The  distribution  is  effected  frcm  the  wipers,  which  distribute 
the  lubricant  throughout  the  whole  length  of  the  slides,  thus 
doing  away  with  oiling  through  a  multiplicity  of  holes.  Waste 
oil  is  received  in  a  pocket  at  the  rear  of  the  column,  where  it 
may  be  drawn  out  from  time  to  time.  A  large  quantity  of 
oil  is  stored  in  a  pocket  in  the  arm,  which  is  distributed  for 
the  crank-pin  and  sliding  bracket  in  the  rocker  arm. 

These  shapers  are  made  in  six  sizes,  the*  15,  16,  18,  21,  25, 
and  30  inch  stroke  respectively,  all  being  back-geared  with  the 
exception  of  the  15-inch  stroke.  The  machines  are  regularly 
furnished  with  the  heavy  vise  shown  and  with  all  neces- 
sary wrenches.  At  extra  cost,  the  makers  will  provide  a 
table  support,  an  automatic  feed  stock  for  the  cross-rail, 
power  down  feed,  circular  attachment,  special  vise  and  table 
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for  mold-makers,  tilting  top  for  box  table,  universal  table 
with  tilting  side,  four-speed  gear  box,  and  electric  motor 
drive. 


CHICAGO  BENCH  FILING  MACHINE. 

The  bench  tiling  machine  shown  lu'iewith  (built  by  the 
Chicago  Filing  Machine  Co.,  5-1"  West  Madison  St..  Chicago, 
III.)   is  particularly  adapted  to  small  die  work.    It  has  a  num- 


Fig.  1.    Bench  FiUng  Machine,  suitable  for  Die  Work. 

ber  of  advantages  in  the  way  of  simplicity,  improved  methods 
of  holding  the  file,  and  ease  of  operation. 

The  file  holder  is  shown  in  Fig.  2.  It  consists  of  a  tilting 
base  A,  against  which  the  tang  of  the  file  C  is  clamped  by 
two  knurled  screws  B.     This  operation  permits  the  file  to  be 

adjusted  to  bring  it  to  the 
proper  position  for  the  top 
clamp,  without  danger  of 
springing  it.  ,  It  will  also 
grasp  the  outer  end  of  the 
file  as  firmly  and  safely  as 
the  tang,  so  that  the  machine 
may   be   arranged   to   cut   on 

U!=TT '    ~     /^^       the   down    stroke   as   well   as 

S^J V^^       ^^'^  "P  stroke,   where  this  is 

found  desirable.  It  will  be 
seen  that  the  matter  of 
changing  the  file  is  one  of 
the  greatest  simplicity.  The 
upper  support  may  be  swung 
out  sideways,  to  remove  the 
"nork  for  inspection  without 
affecting  the  adjustment  of 
the  file. 

As  shown  In  Fig.  1,  the 
machine  Is  provided  with  a 
clutch  for  quick  starting  and 
stopping.  The  counter-shaft  furnished  carries  a  three-step 
cone  and  tight  and  loose  pulleys.  The  file  slide  has  V-bear- 
Ings,  with  adjustment  for  wear.  The  table  is  Si/o  inches  in 
diameter  and  tilts  10  degrees  either  way.  The  height  to 
the  top  of  the  table  is  11  inches.  The  weight  of  the  machine 
and  counter-shaft  is  70  pounds. 


MacK,nerj/.y.  T. 

Pig.  2.     Clamp  for  Gripping:  File 


AMERICAN    TOOL   WORKS    SENSITIVE 
RADIAL  DRILL. 

The  half-tone  illustration  shows  what  we  believe  to  be  the 
first  sensitive  radial  drill,  of  the  standard  radial  form,  made 
In  America.  As  may  be  seen,  the  spindle  is  carried  on  a  head 
adjustable  in  or  out  on  a  swinging  arm,  while  the  work  is 
supported  on  a  stationary  table.  This  tool  is  particularly 
adapted  to  the  use  of  small  size  drills  up  to  %-inch,  on  parts 


of  small  or  moderate  size.  This  includes  such  work  as  the 
drilling  of  BwKcbboards,  automobile  cbassis,  cash  registers, 
harvesting  machinery,  etc.  The  machine  combines  the  sensi- 
tiveness of  the  highspeed  drill  with  the  convenience  and 
effectiveness  of  the  radial  type. 

The  general  design  of  the  machine  provides  for  locating  all 
levers  directly  at  the  operator's  hand,  so  that  the  movement 
of  the  bead  and  arm  and  the  feeding  of  the  spindle  are  quickly 
and  easily  accomplished.  The  arm  is  of  parabolic  beam  and 
tube  section,  to  give  the  proper  resistance  to  bending  and 
torsional  strains.  It  Is  unnecessary  to  raise  It  and  lower  It, 
as  provision  for  variable  heights  Is  made  on  the  bead.  This 
latter  consists  of  a  main  saddle,  sliding  on  the  arm,  which 
carries  an  auxiliary  sliding-liead  on  a  vertical  dove-tall.  The 
adjustment  for  the  height  of  work  is  made  by  raising  and 
lowering  this  supplementary  head.  The  adjustment  along  the 
arm  is  effected  by  a  rapid-action  rack  and  spiral  pinion.  Suit- 
able clamping  handles  are  provided  for  all  adjustments,  and 
full  provision  Is  made  for  taking  up  wear. 

The  driving  mechanism  obviates  the  use  of  gears  entirely. 
A  double,  loose  pulley  revolving  on  a  vertical  stud  at  the  top 
of  the  column,  is  driven  from  the  cone  by  a  belt,  and  In  turn 


A  Sensitive  Drill  of  Standard  Radial  Construction. 

drives  the  spindle  by  a  flying  belt  arrangement,  giving  a 
constant  tension  at  all  positions  of  the  arm.  This  tension  is 
adjusted  by  shifting  the  position  of  the  idler  at  the  extreme 
right  of  the  arm.  The  spindle  has  six  changes  of  speed, 
ranging  from  300  to  900  revolutions  per  minute  in  geometrical 
progression.  It  is  fed  by  a  long  hand-lever  and  a  ratchet 
wheel,  whose  latch  is  self-releasing  when  in  the  vertical  posi- 
tion. An  adjustable  stop  collar  is  provided  which  can  be 
used  as  a  depth  gage.  A  convenient  star  wheel  gives  a  quick 
return  movement.  The  table  is  of  the  height  to  enable  the 
average  operator  to  conveniently  stand  to  his  work.  Both  top 
and  front  sides  are  fitted  with  T-slots  planed  from  the  solid, 
and  the  back  end  is  planed  for  convenience  in  squaring  up 
work,  etc.  The  column  is  of  tubular  section,  internally  ribbed, 
and  extends  through  the  arm  to  the  back  at  the  top  of  the 
machine.     It  is  firmly  bolted  to  the  top  of  the  table. 

Experiments  with  the  smaller  sizes  of  this  machine  have 
shown  that  in  ordinary  shop  practice  a  %-inch  drill,  making 
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375  revolutions  per  minute  (73.7  feet  per  minute  cutting 
speed)  will  feed  at  0.028  Inch  per  revolution  In  cast  Iron, 
«lrilling  at  the  rate  of  lOU.  Inches  per  minute  and  consuming 
:!'',  H.  P.  The  drill  is  made  with  either  a  2-foot  or  Sfoot  arm, 
having  the  same  general  dimensions,  except  that  the  latter 
machine  has  a  longer  table,  giving  a  working  surface  on  top 
of  20  by  40ii  Inches.  The  maximum  distance  from  the  end 
of  the  spindle  to  the  top  of  the  table  is  19  inches,  while  the 
maximum  distance  from  the  spindle  to  the  floor  is  TA  inches, 
tlie  table  being  35  inches  high.  The  regular  equipment  In- 
cludes a  2-speed  counter-shaft  without  the  belts.  This  ma- 
chine is  built  by  the  American  Tool  Works  Co.,  Cincinnati, 
Ohio. 


REYNOLDS  MACHINERY  CO.S  GEAR-HOBBING 
MACHINE. 
In  the  August,  190S,  Issue  of  Maciiixeby,  we  Illustrated  a 
spur  gear  hobbing  machine  made  by  the  Moline  Tool  Co., 
wliich  involved  the  very  interesting  and  valuable  principle  of 
a  fixed  angular  position  of  the  work  spindle  with  relation  to 
the  cutter  spindle.  This  resulted  in  an  unusually  simple 
design  of  machine.  The  rights  to  this  machine  have  been 
acquired  by  the  Reynolds  Machinery  Co.,  of  Moline,  111.,  which 


Pig.  1.     Gear-hobblng  Machine  for  Hobs  of  Fixed  Helix  Angle. 

has  redesigned  it  and  taken,  it  would  appear,  very  full  ad- 
vantage of  the  possibilities  offered  by  the  original  principle 
involved. 

As  has  been  explained  in  Machixert,*  in  a  gear-hobbing 
machine  the  cutter  spindle  has  to  be  sejt  at  an  angle  with 
the  work  spindle  to  agree  with  the  helix  angle  of  the  hob,  it 
being  necessary  for  the  teeth  of  the  latter  to  mesh  with  the 
straight  parallel  teeth  of  the  gear  to  be  cut.  In  this  machine 
this  angle  is  kept  constant  by  varying  the  pitch  diameter  of 
the  hob  in  direct  ratio  with  the  circular  pitch  of  the  gears 
being  cut,  thus  making  the  angle  of  all  the  hobs  the  same. 
In  line  pitches,  when  this  would  bring  the  diameter  too  small, 
multiple  threaded  hobs  are  used  to  bring  them  up  to  reason- 
able dimensions.  It  will  readily  be  seen  that  the  avoiding  of 
the  swiveling  adjustment  of  the  cutter  slide  makes  possible 
a  simplification  which  is  radical,  to  say  the  least. 

Figs.  1  and  2  show  right-  and  left-hand  views  of  the  ma- 
chine, respectively,  while  Fig.  3  gives  a  top  view,  indicating 
the  driving  and  feed  connections  somewhat  more  clearly.    The 

•  Article  on  "Gear  Cutting  Machinery,"  March,  lOOS.  Eng-ineering Edition. 


work  spindle  is  mounted  on  a  carriage  which  is  fed  horizon- 
tally along  the  top  of  the  knee  during  the  cutting  action.  The 
knee  on  which  this  work-slide  travels  is  vertically  adjustable 
on  the  column  for  diameter  of  work  and  depth  of  cut,  by  the 
operation  of  the  inclined  hand-wheel  shaft  at  the  right  of  the 


Fig.  2.    Left  Side  of  MacMne.  sho\ring  Spindle  and  Work  Drives. 

column.  The  head  carrying  the  hob  is  fixed  in  position  at  the 
constant  cutter  angle  on  top  of  the  column.  This  makes  the 
problem  of  bringing  the  power  to  the  hob  as  simple  as  that 
of  driving  a  milling  machine  spindle,  as  there  is  no  need  of 
bevel    gears,    splined    shafts,    universal    joints    or    any    other 


Fig.    3. 


Top  View,   siiowing  Back-geared   Spindle  Drive. 
Automatic  Feed,   etc. 


similar  devices  to  compensate  for  the  adjustment  it  is  usually 
necessary  to  provide.  It  will  thus  be  seen  that  the  machine 
is,  structurally,  of  great  simplicity. 

That  the  machine  is  also  simple  in  its  mechanism  will  be 
realized  by  tracing  the  connection  between  the  hob-spindle 
and  the  work,  and  comparing  it  with  the  complication  usually 
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found  necessary  for  this.  The  broad  face  spur  gear  to  wh|ch 
the  workspindle  is  keyed,  is  driven  by  a  worm  of  the  safaio 
thread  angle  as  tlie  hob.  Setting  this  worm  to  mesh  properiy 
with  the  parallel  teeth  of  the  work-spindle  driving  gear,  brings 
It  into  parallelism  with  the  cutter  spindle,  so  that  the  matter 
of  connecting  them  to  secure  the  proper  rotary  speed  of  the 
work  is  as  simple  as  that  of  gearing  the  lead-screw  of  a  lathe. 
The  change  gearing  is  mounted  on  a  swinging  arm,  pivoted 


Fig.  J.    Thirty-Inch  Flather  Planer,  with  Two  Forward  Speods  and  Constant 

to  the  cutter  spindle  head  at  one  end,  and  suspended  from 
the  vertical  adjustable  knee  at  the  other,  so  that  it  is  possible 
to  adjust  the  latter  for  the  depth  of  cut  without  throwing 
the  gears  out  of  mesh. 

The  feed  of  the  work-slide  or  carriage  is  effected  by  two 
racks  on  the  under  side,  driven  by  pinions  in  a  shaft  fixed 
in  the  knee,  and  terminating  in  the  hand-wheel  shown  at  the 
right  in  Fig.  2.  This  feed  is  operated  through  the  worm 
gearing  shown,  from  a  ratchet  mechanisrn,  driven  by  an  ad- 
justable slotted  crank  connected  with  the  work  driving  gear. 
An  automatic  stop  is  provided  for  the  feed.  This,  as  is 
plainly  shown  in  Figs.  2  and  3,  operates  by  dropping  the  feed 
worm  from  engagement  with  the  wheel  on  the  pinion  shaft. 
The  broad  face  of  the  work  driving  gear  permits  the  full 
travel  of  the  slide  without  disturbing  its  proper  mesh  with 
the  worm  by  which  it  is  driven  from  the  bobbing  spindle. 
The  racks  by  which  this  slide  is  fed  are  approximately  in  line 
with  the  thrust  of  the  cut,  being  a  little  below  on  small  gears 
and  a  littlei  above  on  large  gears.  This  reduces  the  wear  on 
the  carriage  and  equalizes  what  wear  there  is,  so  that  there 
is  little  tendency  for  the  bearings  to  wear  loose  in  the 
middle. 

The  work  arbor  has  a  substantial  outboard  support,  as 
shown,  which  greatly  increases  the  capacity  of  the  machine 
and  the  quality  of  the  work,  since  it  avoids  the  chattering 
which  often  limits  the  output  on  work  of  this  kind.  The 
machine  is  driven  by  a  three-step  cone  and  a  3-inch  belt. 
The  hob  spindle  is  back-geared  with  the  driving  shaft  througn 
the  sliding  gear  connection  shown,  giving  six  changes  in 
geometrical  progression.  The  drive  has  been  proportioned 
with  special  reference  to  high-speed  hobs,  which  it  is  guar- 
anteed to  be  capable  of  driving  to  their  limit.  The  size 
shown  will  cut  up  to  6  diametral  pitch  in  steel  and  5  pitch 
in  iron.  The  dimension  limits  are  12  inches  pitch  diameter 
and  6-inch  face.  The  machine  weighs  about  1,400  pounds. 
It  is  expected  soon  to  place  other  sizes  on  the  market. 


been  tried  for  increasing  the  ouput  of  the  planer.  Some  of 
these  designs  have  been  conimerclally  succesBful,  while  oth- 
ers have  not  held  their  places  as  factors  In  the  field.  Among 
the  new  constructions  which  have  been  tried  are:  Accelerat- 
ing mechanisms  for  the  forward  stroke  and  for  the  return 
stroke;  and  planers  with  2-,  4-  and  6-Bpeed  drives,  some 
mounted  In  the  countershaft,  others  on  top  of  the  housings, 
and  still  others  In  the  bed.  In  bringing  out  the  design, 
shown  in  Figs.  1  and  2,  It  has  been  the  aim 
to  avoid  some  of  the  objections  of  the  other 
plans  mentio(ied  above.  Partli'ular  attention 
has  been  given  to  reducing  mfchanlsm.  too 
much  of  an  opportunity  for  wearing,  a  ten- 
dency towards  vibration  and  other  similar 
drawbacks. 

It  was  considered  In  designing  this  ma- 
chine that  two  speeds  for  the  cutting  stroke 
would  practically  cover  all  conditions,  since 
the  planer,  while  requiring  a  variable  cutting 
speed,  does  not  demand  so  wide  a  variation 
,  as  other  machine  tools.     In   practice.   It   was 

concluded  that  a  slow  speed  for  roughing  and 
a  higher  one  for  finishing,  cover  the  require- 
ments satisfactorily.  The  planer  here  shown 
has  been  provided  with  a  new  shifting  mech- 
anism, and  has  two  speed  changes  In  the  bed, 
as  shown  plainly  in  the  line  drawing  in 
Fig.  2. 

The  usual  belts  and  driving  pulleys  are  re- 
tained. A  and  B  are  the  loose  and  tight  for- 
ward-stroke pulleys,  while  C  and  D  are  the 
loose  and  tight  quick-return  pulleys,  respec- 
Quick  Return.  tlvely.  The  loose  pulleys  are  of  wider  face 
than  the  tight  pulleys,  and  unlike  the  latter,  which  are  made 
as  light  as  possible,  are  provided  with  heavy  balance  wheel 
rims.  The  purpose  of  this  is  to  assist  in  the  reversing  of  the 
machine  without  throwing  the  usual  destructive  strain  on  the 
high-speed  belting.    Light,  double  2%-inch  wide  belts  are  used. 


j/(ic)iiii«T»,iV.r. 


Fig.   2.  Speed  Change  Mechanism  in  Bed 


PLATHER  TWO-SPEED  PLANER  WITH 
CONSTANT  RETURN. 

The  Mark  Flather  Planer  Co.,  Nashua,  N.  H.,  is  building 
the  two-speed  planer  shown  herewith,  which  is  designated  as 
the  "Rapid  Action"  type.  In  the  minds  of  the  builders,  there 
are  serious  objections  to  many  of  the  methods   which   have 


without  slipping  or  flapping.  It  will  be  noted  that  these  belts 
are  wider  than  the  tight  pulleys  B  and  D.  This  means  that 
they  are  constantly  in  contact  with  the  balance  wheel  pulleys 
A  and  C,  so  that  the  effect  of  these  heavy  revolving  rims  is 
applied  directly  to  reversing  the  planer  table. 

The  gearing  connections  will  be  easily  understood  from  a 
study  of   Fig.   2.     Driving  pulley  B   is  keyed   to  the  driving 
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shaft  F.  which  carries,  inside  the  bed,  pinions  L  and  M.  which 
mesh  with  corresponding  gears  K  and  O  on  intermediate  shaft 
K.  'Hiese  latter  gears  can  be  shifted  so  that  O  will  be  driven 
by  .¥,  or  so  thai  jY  will  be  driven  by  L,  thus  giving  the  two 
rates  of  cutting  speed  for  the  forward  drive.  The  reverse  is 
operated  by  tight  pulley  D.  which  is  keyed  to  the  hub  of  pin- 
ion H,  meshing  with  gear  J  on  intermediate  shaft  7i.  The 
speed  of  the  return  is  thus  constant,  irrespective  of  the  posi- 
tion of  sliding  gears  N  and  O.  The  latter  are  shifted  by  a 
block  fastened  to  a  rod,  which  has  rack  teeth  at  its  outer  end 
engaging  a  pinion  on  a  rock  sliaft,  operated  by  the  handle 
shown  at  the  right  of  the  shifting  mechanism  in  Fig.  1. 

An  ingenious  and  effective  point  in  the  design  of  this  ma- 
chine relates  to  the  mounting  of  the  four  pulleys  A.  B,  C  and 
D.  The  loose  pulleys  A  and  C  are  each  independently  mounted 
on  stationary  bearings  of  their  own.  The  forward  loose  pulley 
A  revolves  on  a  stationary  journal  E,  which  is  a  part  of  the 
heavy  overhanging  cast  iron  arm,  which  contains  the  shifting 
mechanism,  as  shown  in  Fig.  1.  It  has  no  connection  what- 
ever with  drive  shaft  F,  so  that  the  latter  is  relieved  from 
the  belt  pull,  except  when  it  is  itself  being  driven.  Loose 
pulley  C  is  likewise  supported  by  a  stationary  bearing;  in 
this  case,  quill  G.  which  is  seated  in  a  bored  hole  in  the  frame 
as  shown.  On  this  quill  also  revolves  pinion  H  and  pulley  D, 
keyed  to  it,  as  previously  described.  Since  the  loose  pulleys 
are  provided  with  stationary  bearings,  excessive  wear,  heat 
and  friction  caused  by  the  customary  practice  of  having  pul- 
leys revolved  In  one  direction  on  shafts  rotating  in  the  other, 
are  eliminated.  This  amounts  to  a  cutting  down  of  the  num- 
ber of  revolutions  of  the  loose  pulley  on  its  bearing  by  almost 
a  half  a  million  revolutions  per  day,  and  brings,  consequently, 
an  appreciable  reduction  in  the  friction  loss.  Bearings  of  both 
loose  pulleys  are  of  large  diameter  and  are  very  rigid;  they 
are  provided  with  suitable  arrangements  for  oiling. 

Another  change  incorporated  in  this  design  relates  to  the 
belt  shifting  mechanism,  which  has  here  been  designed  to 
employ  the  drum  type  of  cam.  This  has  been  found  to  oper- 
ate more  easily  and  give  a  quicker  action  than  the  plate  cams 
formerly  used.  The  planer  herewith  shown  was  arranged  for 
giving  cutting  speeds  of  26  and  45  feet  per  minute,  with  a 
constant  return  of  120  feet  per  minute.  Its  operation  has 
been  very  satisfactory. 


BAIRD   FOUR-SLIDE  AUTOMATIC   WIRE 
FORMING  MACHINE. 

The  Balrd  Machine  Co.,  Oakville,  Conn.,  has  placed  on  the 
market  the  four-slide  automatic  wire  forming  machine  illus- 
trated herewith.  Machines  of  this  type  have  become  the 
standard  for  general  work  in  wire  bending,  being  adapted  to 
the  shaping  of  all  except  unusually  complicated  or  special 
forms.  This  type  of  machine  may  be  fairly  considered  as 
universal  in  its  range,  since  by  means  of  the  various  adjust- 
ments provided,  and  by  the  use  of  suitable  formers,  work  of 
great  variety  may  be  produced.  The  makers  of  the  new 
design  shown  herewith  have  had  the  benefit  of  long  experi- 
ence in  the  operation  of  jvire  machinery,  and  have  thereby 
been  enabled  to  include  in  this  design  many  features  that 
make  for  increased  efficiency.  The  machine  has  the  advan- 
tages of  few  and  simple  adjustments,  accessible  mechanism, 
easily  acting  cams,  ample  bearings  and  rigid  construction. 

The  general  design  of  the  tour-slide  automatic  wire  forming 
machine,  as  best  seen  in  Fig.  2,  provides  for  a  working  table 
with  shafts  on  its  four  sides,  carrying  cams  operating  corre- 
sponding slides,  which  approach  the  work  from  four  different 
directions.  The  left-hand  cam-shaft  also  operates  an  auto- 
matic feeding  mechanism,  which  draws  the  wire  through  the 
straightening  rolls,  and  feeds  it  so  as  to  be  cut  off  to  the 
proper  length  to  suit  the  work.  The  wire  straightening  rolls 
shown  at  A  are  so  arranged  as  to  face  the  front,  leaving  the 
wire  in  plain  view  of  the  operator  while  it  is  being  straight- 
ened. 

A  simplified  feed  mechanism  is  used.  As  plainly  shown  in 
Pig.  1,  it  is  operated  by  a  slotted  crank  whose  length  of  stroke 
is  varied  by  the  knurl-headed  screw  shown  at  B  in  Fig.  2. 
For  accurate  feeding,  positive  stops  C  are  provided  for  the 
feed   slide.     These   stops   are   quickly   and    easily   set.      This 


mechanism  is  designed  to  be  an  improvement  over  various 
geared  and  slotted  lever  arrangements  previously  used,  or  the 
friction  device  sometimes  employed.  The  adjustments  for 
length  of  feed  are  operated  independently  of  the  feed  grip. 
Neither  the  latter  nor  the  binding  cam  requires  any  adjust- 
ment, as  the  time  for  gripping  and  releasing  is  practically 
the  same  for  all  lengths.    The  feed  throw-out  is  shown  at  L. 

The  cut-oft  is  quickly  and  easily  adjusted  by  the  loosening 
of  cam  bolt  D.  and  the  turning  of  stud  pinion  E.  which  en- 
gages a  rack  by  means  Oi  which  the  proper  change  is  more 


Fig.  1.    The  Baird  Four-slide  Automatic  Forming  Machine  for  Wire  Goods. 

easily  and  delicately  effected  than  by  the  more  common  method 
of  tapping  the  bracket  in  either  direction  until  the  right  ad- 
justment is  reached. 

Another  advantage  of  the  machine  is  the  employment  of  a 
swinging  former  F,  which  permits  the  use  of  either  a  sta- 
tionary or  moving  form  without  change  of  bracket.  The 
form-holder  is  suspended  from  a  pivot,  and  held  in  line  with 
the  wire  by  a  spring;  it  is  carried  back  by  the  front  tool 
against  the  abutment  of  the  heavy,  solid  bracket.  This  ar- 
rangement permits  higher  speed  and  easier  movement  than  is 
possible  when  a  heavy  slide  is  used  in  place  of  the  swinging 
former.    The  adjustments  of  the  form  bracket  are  shown  at  K. 


Fig.  2.    Top  Vie^^^  of  Machine,  showing  Mechanism  and  Adjustments. 

The  form  holder  can  he  held  back  by  a  set-screw  when  using 
a  stationary  form,  or  it  may  be  taken  out  and  a  solid  form 
put  in. 

The  machine  is  driven  by  the  friction'  clutch  pulley  at  G, 
controlled  by  the  lever  H,  which  is  convenient  to  the  operat- 
ing position.  This  does  away  with  the  necessity  for  a  counter- 
shaft, and  enables  the  operator  to  try  the  operation  slowly 
and  to  watch  it  closely  at  the  same  time.  The  friction  can  be 
so  set  that  any  undue  strain  will  stop  the  machine,  and  pre- 
vent the  breaking  of  tools.  All  the  adjustments,  as  may  be 
plainly  seen  in  Fig.  2,  are  at  the  top  of  the  machine  and  can 
be  reached  from  the  operator's  position  at  the  front.  Adjust- 
ments for  the  tools  are  shown  at  /,  for  the  form  bracket  at  K, 
and  for  the  stripper  at  A'.  These  machines  are  made  in  six 
sizes,  from  No.  0  to  No.  a,  working  wire  up  to  %  inch  in 
diameter  and  15  inches  long. 
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PRECISION  BORING  TOOL. 

The  illustration  sliows  a  boring  tool  aiiapteil  to  be  hold   in 

machines  with  rotating  spindles,  such  as  drill  presses,  milling 

machines,  lathes,  etc.     It  is  provided  with  means  for  a<lju8t- 

ing  the  diameter  of  cut  made  by  the  rot.ating  tool,  so  that  the 

\vorl<nian    may   know    the    amount   be 

Lis  removing  with  each  chip.  As 
shown,  the  main  member  is  a  sleeve 
having  a  solid  slianlt  at  right  angles 
to  it,  by  means  of  which  it  is  held  In 
the  sjiindle  of  the  maihiiie.  In  this 
sleeve  is  carried  a  tool-holder,  adjust- 
able  for  different  diameters  by  means 

of  a  screw  having  a  knurled  and 
graduated  head.  These  graduations 
read  to  thousandths  of  an  inch,  per- 
mitting a  high  degree  of  accuracy  in 
operation.  The  adjustment,  when 
made,  is  locked  by  (he  upper  nut 
shown  on  the  tool-liolder  shank.  The 
boring  tools  themselves  are  held  in  the 
split  end  of  the  spindle  by  tightening 
the  lower  of  the  two  nuts. 

The  body  and  holder  of  this  tool  are 
made  from  drop  forgings.  The  cylin- 
der, tool-holder  and  lock-nut  are  carbonized  to  increase  their 
durability.  Tbe  device  will  bore  holes  up  to  ?,  inches  in  diam- 
eter. It  is  made  by  the  Precision  Boring  Tool  Co.,  210  Weth- 
erbee  Building,  Detroit,  Mich. 


RotatinfiT  Boring  Tool  with 
Micrometer  Adjustment  for 
Diameter. 


UNDER'WOOD  PORTABLE  BORING,  TURNING 
AND  FACING  MACHINE. 

The  latest  addition  to  the  line  of  portable  tools  made  by 
H.  B.  Underwood  &  Co.,  1024  Hamilton  St.,  Philadelphia,  Pa., 
is  shown  herewith.  It  was  originally  designed  for  the  special 
work  of  cutting  out  the  countersink  for  removing  riveted 
crank-pins.  This  is  a  laborious  and  time-consuming  operation 
when  done  with  a  hammer  and  chisel.  The  mLchanism  is 
mounted  on  a  solid  cioss-head  whicli  carries  a  casing  contain- 
ing a  worm-wheel,  journaled  on  large  integrally  formed  hubs. 


Machine  deslgrned  for  Cutting  out  Riveted  Crank  Pins,  but  adapted 
to  General  Facing.  Turning,  etc. 

The  cutting  spindle  has  a  sliding  movement  of  4  inches 
through  the  worm-wheel,  the  feed  being  operated  by  hand. 
The  end  of  the  spindle  carries  a  steel  slide  for  the  cutting 
tool.  This  is  adjustable  for  different  diameters  by  the  screw 
shown,  the  maximum  diameter  being  about  12  inches. 

Two  clamping  plates,  with  centers  cut  to  a  V-shape,  which 
will  take  a  wide  range  of  sizes,  clamp  the  device  to  the  work, 
being  tightened  together  by  1-inch  through  bolts.  Separate 
adjustable  spacing  blocks,  or  studs  threaded  to  receive  each 
other,  may  be  used  for  straddling  cranks,  the  spokes  of  loco- 
motive drivers  and  other  work  of  varying  dimensions.  Bolts 
passing  through  these  blocks  clamp  the  machine  proper  to 


the  crosB-heads.  The  entire  arruiigenient  is  very  llrm  and 
solid,  and  each  piece  is  light  enough  to  be  easily  handled  by 
one  man.     The  machine  is  quickly  centered. 

Three  changes  of  speed,  for  heavy,  medium  or  light  work, 
are  provided.  These  speeds  are  obtained  by  Interchanging 
the  gears  shown  on  the  driving  shaft,  or  by  driving  direct 
without  them.  Tlie  spindle  is  at  right  angles  to  the  base  or 
cross-head,  and  by  means  of  an  extra  facing  attachment  can 
be  used  for  facing  oft  pump  or  engine  valve  seats,  it  being 
immaterial  whether  or  not  the  steam  chest  1b  solid,  or  the 
valve  seat  several  inches  below  the  face  of  the  cheat.  The 
machine  may  be  driven  by  hand  or  any  other  suitable  power. 

As  may  be  seen,  tlie  range  of  usefulness  of  this  device  Is 
much  greater  than  the  operation  of  removing  riveted  crank- 
pins,  for  which  it  was  first  designed.  It  may  be  employed, 
for  instance,  in  facing  up  a  pipe  flange  that  is  out  of  true. 
It  is  practically  a  universal  boring,  turning  and  facing  ma- 
chine for  work  within  its  range. 


PORTABLE  DOUBLE-SWIVEL  VISE. 

The  Fulton  Machine  &  Vise  Co.  of  Lowviile,  X.  Y.,  builds 
the  universal,  vertical  and  horizontal  swivel  vise  Illustrated 
herewith.  It  is  of  a  size  which  is  particularly  suitable  for 
motor  boat  and  auto  equipment,  though  of  course  it  may  be 


A  Vise  adapted  to  Motor  Boat  and  Automobile  Use. 

used  wherever  a  small  swivel  vise  is  required.  A  special 
adaptability  to  automobile  use  is  given  by  the  universal  ad- 
justment, as  it  is  otherwise  often  impossible  when  working 
in  a  small  space,  to  hold  the  work  with  the  full  length  of  the 
jaws.  Both  swivels  are  clamped  tightly  by  the  gripping  of 
the  work,  which  will  slip  before  the  swivels  will  change 
position.  When  the  work  is  gripped,  all  lost  motion  is  taken 
up,  and  the  whole  tool  becomes  as  rigid  as  a  solid  jaw  vise. 
It  is  claimed  by  the  makers  to  be  stronger  than  any  solid  jaw- 
design  of  the  same  capacity,  having  nearly  twice  the  weight. 

The  jaws  are  steel  faced  and  tempered,  the  finished  parts 
are  nickeled,  and  other  parts  are  painted  with  best  black 
enamel.  The  nut  is  of  malleable  iron,  and  is  of  the  same 
diameter  as  the  body,  having  a  bearing  around  the  entire 
outer  edge.  There  are  no  levers  or  pivots  in  the  adjusting 
mechanism  to  break  or  wear  out.  The  jaws  are  two  inches 
wide,  and  open  two  inches,  and  the  tool  weighs  7Vj  pounds. 
It  is  adapted  to  be  fastened  by  the  clamp  shown,  to  the  run- 
ning board,  or  any  other  suitable  support. 

•     •     • 

In  a  letter  to  the  Department  of  Commerce  and  Labor. 
Consul-General  S.  Listoe  states  that  the  ancient  Dutch  wind- 
mills are  slowly  giving  way  to  more  modern  prime  movers, 
and  that  gas  engines  are  being  introduced  in  many  places, 
to  take  the  place  of  the  windmills.  The  reason  for  abandon- 
ing the  windmill  is  the  uncertainty  ot  its  motive  power.  At 
the  same  time,  however,  it  should  be  noted  that  in  Denmark, 
extensive  experiments  have  been  made  with  windmills  as 
motive  power  for  electric  machinery,  and  that  plants  pro- 
vided with  supplementary  gas  engines  for  use  when  the  wind 
fails,  have  proved  satisfactory.  Some  small  Danish  towns 
have  built  electric  lighting  plants  operated  in  this  manner. 


i;50 


MACHINERY. 


April,  1009. 


NEW  MACHINERY  AND  TOOLS  NOTES. 

IXiuiiLE  Sthoki:  Oi'K.n  Dik  Huauck.  K.  .1.  Manviik-  Machino 
Co.,  Waterbiiry.  Conn.  This  is  a  new  size  of  the  builders'  well- 
known  macliine  design,  for  the  cold  heading  of  parts  inadi,' 
from  wire  up  to  y.  inch  diamoter. 

Electricians'  Scbew-Dbivkk.  U  S.  Starrett  Co..  Athol,  Mass. 
This  tool  is  similar  to  the  makers'  telescopic  pocket  screw- 
driver, except  that  the  handle  is  made  of  insulating  ma- 
terial, fitting  it  particularly  for  electricians'  use. 

Solder  Fh.k.  Hayes  File  Co.,  Detroit,  Mich.  This  firm  has 
recently  commenced  the  making  of  flies  of  a  special  cut,  par- 
ticularly adapted  to  work  on  solder,  babbitt  and  other  meta's 
of  a  similar  character,  which  rapidly  fill  the  teeth  of  the  or- 
dinary file. 

Combined  Triamu.e,  Scai.i:.  I'ltoritACTOit  and  Erasing  Shield. 
D.  J.  Kelsey,  New  Haven,  Conn.  This  drafting  instrument  is 
a  combination  of  the  various  tools  mentioned,  being  an  ex- 
tension of  the  maker's  weir-known  combination  30,  4.t  and  60 
degree  triangle. 

Foot  Press.  La  Salle  Machine  &  Tool  Co.,  La  Salle,  111. 
This  foot  press  is  mounted  on  a  table  supported  on  legs. 
which  allow  free  movement  for  the  operator.  It  is  solidly 
built  and  provided  with  adjustments  which  maintain  its 
proper  action  for  an  indefinite  period. 

Duplex  Die  Stock.  Borden  Co.,  Warren,  O.  This  tool, 
which  the  makers  call  the  No.  6  Beaver  die  stock,  is  provided 
with  two  sets  of  chasers,  either  of  which  can  be  used  as  de- 
sired. A  single  cam  changes  from  one  set  to  the  other,  and 
adjusts  each  set  to  the  proper  size. 

Pneumatic  Chipping  Hammer.  Pittsburg  Pneumatic  Co., 
Canton,  O.  This  is  a  compact  chipping  hammer,  provided  with 
an  air  cushion  arrangement  which  reduces  vibration  to  a 
minimum.  It  is  made  in  six  sizes,  weighing  from  4%  to  10 
pounds,  with  strokes  ranging  from  if.  to  4  inches. 

Radius  Gage.  L.  S.  Starrett  Co.,  Athol,  Mass.  These  tools 
are  provided  with  both  concave  and  convex  radius  gage  sur- 
faces ranging  from  1/16  to  14  inch  radius  for  the  small  size. 
and  frcm  17/64  to  1  inch  for  the  larger  size.  They  are  in- 
tended for  general  use  of  tool-makers,  pattern-makers,  etc. 

Steel  Drafting-Room  Taim.k.  The  Century  Mfg.  Co.,  Co- 
lumbus. O.  This  is  made  of  angle,  flat  and  round  stock 
throughout,  and  is  so  braced  as  to  be  very  rigid.  It  can  bo 
folded  up  and  adjusted  to  various  positions  as  may  be  re- 
quired. Parallel  ruler,  and  a  bracket  and  tray  will  be  fur- 
nished when  desired. 

Monorail  Electric  Hoist.  Alfred  Box  &  Co.,  Philadelphia, 
Pa.  These  hoists  are  designed  to  run  on  I  beams,  and  are 
furnished  in  either  the  hand-  or  power-traverse  styles,  the 
hoist  being  operated  by  an  electric  motor.  Two  brakes  are 
furnished,  one  mechanical  and  the  other  electrical,  to  prevent 
accident  while  under  load. 

Emery  Wheel  Stand.  George  H.  ("aider.  Lancaster,  Pa. 
This  stand  is  made  in  five  sizes,  fcr  maximum  diameter  of 
wheels  from  6  up  to  l.'i  inches.  Special  attention  has  been 
given  to  rigid  construction:  a  feature  of  the  design  is  the 
placing  the  table  ]ov>  enough  to  avoid  the  danger  of  break- 
age, by  getting  a  casting  between  it  and  the  wheel. 

Engineers"  Gage.  L.  S.  Starrett  Co.,  Athol,  Mass.  This 
gage  is  of  the  familiar  swinging  leaf  type  employed  for 
various  forms  of  gages.  This  particular  instrument  com- 
prises a  taper  gage  reading  64ths  per  foot,  nine  feeler  gages 
from  0.002  to  1/16  inch  and  a  wire  gage  graduated  in  num- 
bers on  one  side  and  decimal  measurements  on  the  other. 

Tilting  Tu.mbling  Barrel.  Clark  Novelty  Co..  Rochester, 
N.  Y.  This  barrel  is  of  the  open-end  type,  provided  with  a 
mechanism  for  setting  it  at  any  angle,  and  thus  emptying  it 
and  refilling  it  while  in  motion.  The  barrel  will  be  furnished 
either  in  cast  iron,  sheet  steel  or  wood.  The  machine  was 
developed  for  use  in  the  shops  of  the  makers. 

Tn-TiNG  Vi.sE  For  Drill  Press.  Planer,  Siiaper,  Etc.  Bliss- 
field  Motor  Works,  Blissfield,  Mich.  This  tool,  called  the 
'"Davenport"  tilting  vise,  can  be  adjusted  to  any  position  from 
the  horizontal   to   the   vertical,   being  supported   by   diagonal 


braces  at  the  desired  angle.    The  jaws  are  2  inches  high  and 
Ti  inches  wide,  and  open  ti  inches. 

Be.nch  Drill  Press.  Blissfield  Motor  Works,  Blissfield, 
.Mich.  The  "Davenport"  bench  drill  has  the  form  of  the 
standard  drill  i)res8  on  a  small  scale.  It  is  furnished  with  a 
two-step  or  three-step  pulley,  as  required  by  the  purchaser. 
It  will  drive  drills  up  to  Vi"'''ch  diameter  to  the  center  of  a 
7 '...-inch  circle. 

Combined  Forming  and  Bending  Machine.  Uoyal  Mfg.  Co., 
Lancaster,  Pa.  Intended  for  forming  and  bending  light 
shapes  for  general  steel  work.  It  will  bend  small  rings  or 
circles  of  various  sections  up  to  the  equivalent  of  ',-.  inch 
square  stock.  A  plating  and  crimping  attachment  is  fur- 
nished for  ornamental  work. 

Twelve-Foot  Boring  Mill  With  SiorriNc  Attachment. 
Betts  Machine  Co..  Wilmington,  Del.  This  is  a  regular  boring 
mill  except  for  the  fact  that  it  is  provided  with  a  12-inch  bor- 
ing bar  and  a  slotting  attachment,  which  fit  it  for  the  eco- 
nomical finishing  of  central  holes  in  pulleys,  etc.,  and  the 
splining  of  the  keyways  without  removing  the  work  from  the 
boring  mill  table. 

Elgin  Counteh-shaft  fob  Precision  Lathes.  Elgin  Tool 
Works,  Elgin,  111.  This  self-contained  counter-shaft  may  be 
mounted  on  column  supports  on  the  work  bench,  or  on 
brackets  attached  to  the  wall.  Convenient  provision  is  made 
for  forward  cr  reverse  speeds,  and  for  driving  milling  attach- 
ments, grinding  attachments,  etc.,  at  any  point  in  the  length 
of  the  lathe  bed. 

Centering  Device.  Patterson,  Gottfried  &  Hunter,  New 
York  City.  This  device  consists  of  a  series  of  blocks,  so  con- 
nected by  sliding  shafts  that  they  move  together  simultane- 
ously toward  the  central  bushing,  which  is  thus  centered  when 
the  blocks  are  brought  down  around  a  piece  of  square  or 
round  stock.  The  center  is  then  marked  by  a  prick  punch, 
guided  by  the  bushing. 

"Perfect"'  Power  Hammer.  Slax'gowan  &  Finigan  Foundry 
&  Machine  Co.,  St.  Louis,  Mo.  This  hammer  is  of  the  direct 
action  type  in  which  the  crank  is  mounted  directly  above  the 
ram.  It  has  an  adjustable  connecting  rod  and  adjustabH 
spring  tension.  It  is  made  in  three  ■lizes,  the  rams  weighing 
from  30  to  SO  pounds.  The  largest  of  this  line  of  hammers 
will  work  iron  up  to  .j'j  inches  thick. 

Self-Contai.nei)  Gear  Reduction  Mechanism.  Newark 
Gear  Cutting  Machine  Co.,  66  Union  St.,  Newark,  N.  J.  This 
device  as  furnished  is  formed  of  an  oil-tight  casing,  contain- 
ing a  train  of  worm  and  spur  gearing  giving  four  speed 
changes.  It  is  particularly  adapted  to  direct  connection  with 
a  motor  for  driving  slow  speed  machinery,  such  as  annealing 
and  hardening  furnaces,  etc.,  at  varying  rates  of  speed. 

Universal  Joint.  Michigan  Wheel  Co.,  Grand  Rapids,  Mich. 
This  joint  is  ordinarily  designed  for  propeller  shafts,  but  can 
evidently  he  applied  to  other  purposes.  Center  blocks,  forks 
and  journal  pins  are  cf  steel,  the  latter  being  hollow  to  serve 
as  a  reservoir  for  oil,  supplying  enough  for  an  ordinary 
season's  service  without  refilling.  The  forks  are  bronze 
bushed  under  hydraulic  pressure,  and  are  ground  to  fit  the 
jcurnal. 

Roller  Relief  Beabings.  Pickering  Governor  Co.,  Portland, 
Conn.  These  bearings  are  intended  for  supplementary  or 
emergency  use,  to  relieve  the  strain  on  overloaded  bearings 
wherever  necessary.  Each  consists  of  a  roller  supported  on  in- 
ternal roller  bearings,  and  provided  with  adjustable  mount- 
ings for  jacking  up  and  supporting  the  shaft.  They  are  made 
in  sizes  to  be  used  for  all  purposes  from  light  counter-shafts 
to  engines  of  moderate  size. 

Ball  Tiibust  Beabing.  International  Engineering  Co.. 
1779  Broadway,  New^  York  City.  The  "R.  B.  F."  ball  bearing 
has  been  placed  on  the  market  in  a  style  to  operate  as  a 
double  acting  thrust  tearing.  These  bearings  are  self-con- 
tained units,  and  may  be  handled  as  one  piece.  The  races  are 
held  in  spherical  seats,  which  permit  change  of  alignment 
without  disturbing  the  accuracy  of  its  action,  and  without 
disturbing  the  distribution  of  the  load  on  the  balls. 
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CoMBi.NED  Stkki.  AM)  Hemp  Bi-xtino.  MassacliuBetIs  Uoltiiig 
Co.,  207  Coiigii'ss  St.,  Boston,  Mass.  This  bolting  consists  of 
Interwoven  stranils  of  steel  wire  served  with  speciuily  pre- 
pared hemp  marline.  The  belt  thus  formed  is  protected  at 
the  edges  by  solid  steel  wire  to  make  It  proof  against  wear 
from  belt  shifters,  etc.  The  purpose  of  this  construction  Is 
to  combine  the  strength  of  the  steel  with  tlie  durability  and 
high  coelllcient  of  friction  of  the  hemp. 

Siii'i'LiiMK.NTAKY  TuHRET  roii  BoiiiNO  Mii.i.s.  Uullard  Ma- 
chine Tool  Co.,  Bridgeport,  Conn.  This  turret  tool-holder 
fits  in  the  tool-slide  in  place  of  the  regular  tool  head,  and  may 
be  rotated  about  a  vertical  a.\is  to  bring  a  succession  of  cut- 
ting tools  into  action.  There  are  four  faces  to  the  device, 
permitting  Ilie  holding  of  four  tools  in  each  head.  The  saving 
is  considerable  as  compared  with  the  taking  out  and  replacing 
of  tools  in  manufacturing  work  with  the  regular  tool  head. 

Univeusai,  AiTAciiMENT  FOB  Mii.i.iNo  MACHINES.  Forter- 
Cable  Machine  Co.,  Pearl  &  Canal  Sts.,  Syracuse,  N.  Y. 
This  attachment  is  universally  adjustable  to  fit  any  com- 
mercial milling  machine  having  an  overhanging  arm.  It  is 
intended  particularly  for  high-speed  milling.  The  spindle  is 
driven  by  bevel  gears  and  belting  from  the  main  spindle  of 
the  niachine,  and  may  be  set  at  any  angle  about  two  axes  at 
right  angles  to  each  other,  thus  giving  it  a  full  universal 
adjustment. 

CENTEitiN(!  Latiii:.  CUmax  Co.,  Hyannis.  Mass.  This  is  a 
specialized  form  of  lathe,  having  a  large  hollo, v  spindle,  with 
a  chuck  at  each  end  for  supporting  the  stock.  The  centering 
drill  is  operated  by  a  second  revolving  spindle  on  the  tail- 
stock.  For  accurately  centering  finish  work,  a  steady  rest  is 
provided;  in  this  case  only  one  of  the  chucks  is  used — either 
the  one  on  the  inner  or  the  outer  end  of  the  hollow  spindle, 
as  is  required  by  the  work.  The  drill  runs  at  600  revolu- 
tions per  minute,  and  the  chuck  at  25  revolutions  per  minute. 

iNTEiiNAL  GuiNuiNQ  MACHINE.  Bath  Grinder  Co.,  Fitchburg. 
Mass.  This  grinding  machine  is  unique  in  being  provided 
with  two  spindle  heads,  and  in  having  the  worli  mounted  in 
a  revolving  sleeve.  This  makes  it  possible  to  mount  the 
wheel  in  the  middle  of  a  separable  spindle,  driven  at  both 
ends,  thus  giving  a  far  stiffer  support  than  is  usually  ob- 
tained and  resulting  in  an  increased  output.  Tlie  machine  is 
heavily  made,  to  minimize  trouble  frcm  vibration,  and  is 
fuliy  provided  with  the  various  adjustments  and  attachments 
necessary  for  the  work  it  is  called  on  to  perform. 

Alto.matic  Air-Conti!oli.eu  Nut  Tapping  Machine.  Pneu- 
matic Nut  Jiachinery  Co.,  Cleveland,  O.  In  this  machine  a 
horizontal  six-sided  turret  is  provided,  carrying  six  revolving 
taps.  Autonialic  magazines  and  pneumatic  feeding  mechan- 
isms on  each  side  of  the  turret  feed  nuts  into  the  taps  as  they 
are  successively  indexed  into  position  in  front  of  them.  An 
automatic  stopping  mechanism  pulls  the  tap  clear  off  the 
chuck  and  removes  the  nut  from  the  shanli,  replacing  the  tap 
ready  to  receive  a  new  nut  when  it  again  arrives  in  front 
of  the  feeding  mechanism.  The  niachine  faces  the  nuts  as 
well  as  threads  them. 

Thkeaded  Au.justment  roR  Micrometehs,  Drill  Spindles, 
Screw  Jacks  and  Other  Use,s.  F.  E.  Bocorselski,  Supt., 
Baush  Machine  Tool  Co.,  200  Wason  Ave..  Springfield,  Mass. 
This  form  of  adjustment  comprises  a  nut,  threaded  to  a  hollow 
sleeve,  which  is  provided  with  a  slot  through  which  passes 
a  cross-arm;  on  this  tlie  inner  member  is  supported,  so  that 
by  the  turning  of  the  outside  threaded  collar  or  nut  the  en- 
tire member  is  adjusted  longitudinally.  This  construction  has 
been  applied  by  the  inventor  to  ratchet  drills,  micrometers, 
screw  jacks,  etc.,  and  to  the  individual  adjustment  of  drills 
for  multiple  spindle  machines. 

Single  Cisank  Powi.i:  Press.  Toledo  Machine  &  Tool  Co., 
Toledo,  O.  This  press  is  unusually  large  for  its  type,  and  is 
intended  for  making  stampings  from  lieavy  gage  metal.  It  is 
provided  wlith  an  automatic  releasing  clutch  for  stopping  the 
press  at  the  high  point  of  the  stroke,  and  a  hand  lever  con- 
trol for  stopping  and  starting  the  press  anywhere  at  will.  The 
press  frame  is  of  the  four-piece  construction,  reinforced  by 
four  heavy  steel  tie-rods.  The  stroke  is  24  inches,  and  the 
pressure  capacity  about  1,250  tons.    The  friction  drive  releases 


Instantly    when   the  press   is  subjected   to  an  overlo.nl   uf   2.'. 
per  cent  greater  than  this  amount. 

Multiple  Spindle  Dbh.lino  Machine.  Cumnilngs  Machine 
Co..  238  William  St.,  New  York  City.  This  drilling  machine 
is  of  the  type  in  which  a  multiplicity  of  spindles  are  mounted 
BO  as  to  be  set  to  any  required  layout.  A  number  of  new 
features  are  provided,  not  common  in  machines  of  this  kind. 
Methods  of  holding  the  various  spindles  and  adjusting  thcin 
to  the  requlied  position  have  been  carefully  worked  out,  and 
are  unusually  convenient.  The  center-to-center  distance  baa 
been  reduced  to  a  very  small  dimension.  It  being  possible 
to  drill  four  29/32  holes  with  the  centers  at  the  corner  of  a 
1  1/32  inch  square.  lOach  drill  spindle  is  driven  through  a 
llexible  jointed  shaft  from  an  independent,  self-contained 
spiral  gear  drive.  These  drives  may  be  readily  changed  to 
give  different  speed  ratios,  thus  driving  drills  of  various 
sizes  in  a  given  layout  at  the  various  speeds  required  for 
effective  work. 

*     *     * 

THE  CLERMONT  REPLICA  FOR  THE  HUDSON- 
FULTON  CELEBRATION. 

The  officers  of  the  lludsoii-Fulton  Celebration  Commission 
have  let  the  contract  for  building  a  replica  of  Robert  Fulton's 
Clermont  to  the  Staten  Island  Shipbuilding  Co.  Work  has 
already  begun  on  the  copy  of  the  first  boat  to  steam  up  the 
H'Udson,  and  the  contract  calls  for  its  completion  by  August 
1.  The  boat  will  be  a  duplicate  of  Fulton's  first  boat,  will 
run  under  its  own  steam  with  a  boiler  and  engine  exactly  like 
those  which  Fulton  had  built,  and  will  be  able  to  attain  the 
same  speed  as  the  Clermont— iour  to  six  miles  an  hour! 
The  only  differences  between  Fulton's  boat  and  that  which  is 
being  built  for  the  celebration  next  September  are  those  which 
the  steam  boat  inspection  laws  make  necessary.  If  the  steam- 
boat inspection  department  had  been  in  existence  when  Ful- 
ton started  on  his  first  trip  up  the  river,  he  probably  would 
act  have  been  allowed  to  proceed  without  stopping  to  put  on 
safety  valves,  life  preservers  and  other  appliances  which  the 
present  steamboat  laws  require. 

Except  for  these  differences  and  a  slight  change  in  the 
width  of  the  boat  which  the  steamboat  inspection  laws  re- 
quire the  Clermont  which  is  building  now  will  be  exactly 
like  that  which  made  the  residents  along  the  Hudson  in  1807 
believe  that  the  earth  was  coming  to  an  end.  She  will  have 
the  same  uncovered  side  paddle  wheels  which  splashed  water 
on  her  first  passengers,  the  same  little  square  cabin  forward 
and  the  same  awkward  engine  and  machinery  which,  however, 
made  practical  the  navigation  of  the  Hudson  without  the 
necessity  of  waiting  for  a  favorable  wind.  To  be  sure,  the 
average  speed  of  the  Clermont  on  its  first  trip  was  only  4.6 
miles  against  the  wind,  but  this  was  such  an  improvement 
ever  the  average  speed  of  the  sailing  vessels  that  it  was  the 
cause  of  great  rejoicing. 

The  search  for  accurate  data  on  Fulton's  first  boat  by  the 
committee  in  charge  was  a  long  and  arduous  one.  There  was 
plenty  of  data  concerning  his  subsequent  boats,  but  there 
appeared  to  be  very  little  concerning  the  first  boat  that 
steamed  up  the  Hudson.  Drawings  of  her  engine  were  finally 
found,  and  frcm  a  letter  of  Hudson's  which  was  unearthed 
it  was  learned  what  the  hull  of  the  bout  looked  like. 

The  original  Chrmont  was  l.'iO  feet  long  and  13  feet  wide, 
with  7  feet  depth  of  hold.  She  drew  2  feet  of  water.  Her 
hull  (below  the  deck)  had  wedge-shaped  bow  and  stern,  cut 
sharp  to  the  angle  of  sixty  degrees.  In  horizontal  plan  the 
sides  were  parallel  and  she  was  almost  wall-sided,  being  a 
very  little  wider  on  deck  than  on  the  bottom,  which  was  flat 
and  without  a  keel.  She  had  two  steering-boards  or  leeboards 
to  prevent  drifting  sideways.  She  had  two  masts,  but  no 
bowsprit  or  figurehead.  There  were  two  cabins,  one  forward 
and  one  aft.  The  tiller  was  at  the  back  end  of  the  after 
cabin,  so  that  it  was  difficult  for  the  helmsman  to  see  what 
lay  ahead.  The  engine,  built  in  England,  was  amidship  be- 
tween the  two  cabins  and  was  uncovered.  The  boiler  was  of 
copper.  The  paddlewheels,  15  feet  in  diameter,  were  un- 
covered, which  resulted  in  drenching  the  passengers,  and  no 
guards  protected  the  wheels  from  collision.  Later  the  paddle- 
wheels  were  covered.     To  turn  the  vessel  around  one  paddle- 
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wheel  was  disconnected.  The  flywheels  of  the  engine  were  out- 
side of  the  hull  forward  of  the  paddlewheels,  and  revolved  the 
same  way.  On  one  occasion,  when  one  of  the  paddle-wheels 
was  disabled,  it  is  said,  paddles  were  attached  to  the  fly- 
wheel and  the  voyage  continued. 

The  Clermont,  with  the  replica  of  Hudson's  Hall  Moon, 
which  is  being  built  in  Holland,  will  be  the  center  .of  the 
great  naval  parade  which  will  start  from  New  York  and 
steam  to  Newburgh  on  Friday,  October  1.  To  convoy  these 
two  little  vessels  there  will  be  lleets  of  AnuMuan  and  foreign 
warships,  great  river  craft  and  ocean  steamships  that  have 
evolved  from  Fulton's  awkward  little  steamboat. 

*     •     • 

A  NEW  MACHINE  DEMONSTRATING  ROOM. 

On  Saturday  evening.  February  20,  the  Marshall  &  Huschart 
Machinery  Co.,  of  Chicago,  opened  its  new  demonstrating 
room  and  many  men  prominent  in  the  machine  world  were 
present.  The  speakers  of  the  evening  gave  some  very  inter- 
fsting  and  instructive  talks,  illustrated  by  practical  exam- 
ples on   the   machines.     Chas.   S.   Gingrich,   of  the  Cincinnati 


stood.  Most  Important  among  them  are  the  correct  ultimate 
maximum  temperature  .and  the  very  slow  and  uniform  heat- 
ing and  cooling.  To  secure  this  latter,  some  sort  of  covering 
must  be  given  to  the  steel  to  be  so  heated,  to  prevent  rapid 
cooling  and  oxidation  of  the  surface.  Such  a  protecting 
packing  must  be  a  good  heat  insulator,  that  Is,  allow  heat  to 
pass  through  it  but  slowly,  and  also  must  contain  no  con- 
stituents liable  to  affect  the  quality  of  the  steel,  either  through 
fusing  or  oxidation.  This  requires  that  the  paiking  shall  be 
infusible  at  the  temperatures  used  and  shall  not  be  capable 
of  absorbing  gases. 

There  are  numerous  packings  which  have  been  used  for 
this  purpose  with  more  or  less  success.  Some  compositions 
are  secret  and  highly  expensive,  others  are  lacking  in  uni- 
formity and  hence  unsatisfactory,  while  others  are  satisfac- 
tory within  certain  limits.  The  Laurentide  Mica  Company, 
I^td.,  Box  911,  Pittsburg,  Pa.,  has  just  placed  on  the  market  a 
product  known  as  "Micanneal,"  which  has  proven  Itself  to  be 
the  superior  of  the  packing  ordinarily  used  for  this  purpose. 
It  is  Infusible,  will  not  absorb  gas  and  is  a  remarkably  good 
heat   insulator.     Therefore   it   prevents   the   steel   from   being 


New  Demonstrating  Room  of  the  MarshaU 

Milling  Machine  Co..  spoke  on  "Milling  RIachines";  S.  H. 
Peck  of  the  Rockford  Drilling  Machine  Co.,  spoke  on  "Multi- 
ple Drilling";  E.  P.  BuUard,  Jr.,  of  the  Bullard  Machine  Tool 
Co.,  talked  on  "Boring  Mill  Practice,"  and  J.  W.  Carrel  of 
the  Lodge  &  Shipley  Machine  Tool  Co.,  completed  the  list 
of   speakers  with   his  talk   on   "Lathe  Practice." 

The  new  demonstrating  room  was  fitted  up  to  actually 
show  w'hat  the  various  machines  can  do.  No  set  pieces  are 
kept  in  the  machines,  but  they  will  be  set  up  and  tried  out  on 
any  job  that  a  prospective  purchaser  calls  for,  and  as  the 
equipment  of  the  room  is  unusually  complete  in  machines, 
tools  and  material,  the  demonstrations  promise  to  be  very 
valuable  to  the  "man  from  Missouri."  E.  V. 

*     *     • 

NEW  PACKING  MATERIAL  FOR  ANNEAL- 
ING STEEL. 

It  is  commonly  known  that  steel  gains  in  strength  and  uni- 
formity of  its  structure  by  slow  heating  to  a  certain  high 
temperature,  followed  by  slow  cooling,  but  it  is  only  recently 
that  the  requisites  for  successful  results  have  been  well  under- 
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heated  or  cooled  too  rapidly,  and  also  protects  it  from  oxida- 
tion. The  specimens  come  out  clean  when  packed  in  Mican- 
neal, whereas  such  combinations  as  are  ordinarily  used  are 
scaly.  Under  the  same  circumstances  specimens  packed  in 
Micanneal  will  require  from  25  to  150  per  cent  longer  to  heat 
and  to  cool  than  with  any  other  packing,  which  insures 
greater  uniformity  of  the  steel.  Micanneal  is  prepared  in 
different  degrees  of  fineness  from  the  coarsest  to  the  finest 
mesh.  It  is  ordinarily  sold  in  lots  of  approximately  100 
pounds. 

*     *     « 

An  alloy  made  of  70  per  cent  nickel  and  30  per  cent  copper, 
and  known  as  monel  metal,  has  recently  been  placed  on  the 
market  by  the  Orford  Copper  Co.,  Bayonne,  N.  J.  According 
to  the  Engineering  and  Mining  Journal,  the  tensile  strength  of 
the  material  is  about  108,000  pounds  per  square  inch,  and  the 
elastic  limit  of  rolled,  annealed  and  cold  drawn  material  is 
98,000  pounds  per  square  inch.  It  is  stated  that  the  roof  of 
the  new  Pennsylvania  Railroad  station  in  New  York  City  will 
be  covered  with  sheets  of  this  alloy. 
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PERSONAL. 
A.  J.  Dinkel  ia  now  the  supprintenilent  of  the  Lisle  Mfg.  Co., 
Clarinda,  la. 

Walter  B.  Snow.  Boston,  Mass.,  has  been  elected  a  member 
of  the  corporation  of  the  Mussailiusetts  Institute  of  Tech- 
nology. 

John  D.  Powers,  for  some  years  past  in  charge  of  the  hack- 
saw department  of  H.  Disston  &  Son,  Inc.,  Tacony,  Pa.,  sev- 
ered his  coniuction  with  that  concern  on  March  'M. 

James  \V.  (J^den,  formerly  superintendent  of  the  Bridge- 
port Foundry  &  Machine  Co.,  Bridgeport,  Conn.,  is  now  super- 
intendent of  tlie  Wolverine  Motor  Works,   Bridgeport. 

George  Chase,  formerly  superintendent  of  the  Pacific  Iron 
Works,  Bridgeport,  Conn.,  is  now  superintendent  of  the  Lake 
Torpedo  Boat  Co.,  Bridgeport. 

A.  L.  Mitchell,  for  some  time  round-house  foreman  for  the 
Wabash  R.  R.  at  Decatur,  111.,  is  now  general  foreman  of  the 
C.  P.  &  St.  L.  Ry.  shops  at  Springtield.  III. 

W.  A.  Hopkins,  electrical  engineer  for  the  Wabash  Ry.,  is 
now  engaged  in  installing  the  electrical  machinery  for  the 
new  drop-pit  in  the   Wabash  sliops  at  Springfield,  HI. 

The  successor  of  Edmund  Pennington  as  vice-president  and 
general  manager  of  the  Soo  Line,  will  he  John  M.  Egan,  who 
for  several  years  has  been  general  manager  of  the  Great 
Western  Railroad. 

The  official  photographer  of  the  E.  R.  Thomas  Motor  Co., 
Buffalo,  N.  Y.,  is  Miss  Mimmette  Ives  Meade,  who  probably  is 
the  only  woman  in  the  United  States  making  a  specialty  of 
machine  shop  photography. 

H.  W.  Heidenger,  a  graduate  of  Rose  Polytechnic  Institute. 
Terre  Haute,  Ind..  has  been  made  mechanical  engineer  of  the 
Baltimore  &  Oliio  Soutliwesteru  Railroad,  witli  headquarters 
at  Washington,  Ind. 

A.  B.  Fleming,  purchasing  agent  of  the  Fairmont  Mining 
Machine  Co..  Fairmont,  W.  Va.,  has  resigned  his  position. 
and  Claike  Evans,  secretary  of  the  company,  will  attend  to  the 
purchasing  hereafter. 

Henry  Dreses,  president  cf  the  Dreses  Machine  Tool  Co., 
Cincinnati,  Ohio,  spent  a  greater  part  of  February  and  March 
on  a  pleasure  trip  in  Cuba,  Florida  and  other  Southern  parts. 

Charles  Sterne,  mechanical  engineer  of  the  Baltimore  & 
Ohio  Southwestern  Railroad,  formerly  located  at  Washington, 
Ind.,  has  been  transferred  to  Louisville,  Ky.,  to  act  as  round- 
house foreman. 

J.  M.  Robinson  has  resigned  his  position  of  assistant  super- 
intendent of  the  Chapman  Valve  Mfg.  Co.,  Springfield,  Mass., 
and  has  been  made  assistant  manager  of  the  Henry  R.  Worth- 
ington  Co.,  Harrison,  N.  J. 

J.  A.  Bennett,  for  ten  years  with  the  Pratt  &  Whitney  Co. 
and  later  foreign  representative  foi*  the  Niles-Bement-Pond 
Co.,  has  been  made  mechanical  engineer  of  the  Lodge  &  Ship- 
ley Machine  Tool  Co.,  Cincinnati,  Ohio. 

L.  G.  Nilson,  chief  engineer  of  the  Strang  Gas  Electric  Car 
Co.,  15  Wall  St.,  New  York,  has  been  elected  president  of  the 
Nilson-Miller  Co.,  Hoboken,  N.  J.  Mr.  Nilson  will  continue 
as  consulting  engineer  for  the  Strang  Gas  Electric  Car  Co. 

D.  O.  Ives,  chairman  of  the  official  classification  committee 
of  the  Trunk  Lines'  Association,  New  York,  and  former  gen- 
eral traffic  manager  of  the  Wabash  R.  R.,  has  been  made 
secretary  of  the  New  England  Board  of  Trade  and  Trans- 
portation. 

George  F.  Fenno,  for  two  years  past  insurance  engineer  with 
the  Middle  States  Inspection  Bureau,  an  organization  main- 
tained by  thirty-six  of  the  leading  fire  insurance  companies, 
has  joined  the  staff  of  the  George  H.  Gibson  Co.,  Tribune 
Building,  New  York. 

Isidor  Rauh,  for  many  years  president  and  general  manager 
of  the  Cincinnati   Electrical   Tool   Co.,   Cincinnati,   Ohio,   has 


resigned  his  position  and  has  been  Bucceeded  by  I.  W.  Becker. 
Mr.  Becker  is  well  and  favorably  known  throughout  the 
Middle  West. 

Henry  Hair,  son  of  John  M.  Hair,  superintendent  of  motive 
power  of  the  Baltimore  &  Ohio  Southwestern  Railroad,  who 
succeeded  Mr.  Charles  Sterne,  formerly  mechanical  engineer, 
has  been  transferred  to  Seymour,  Ind.,  to  act  aa  round-house 
foreman. 

Fred  J.  Miller,  vice-president  of  the  A.  S.  M.  E.,  became 
on  March  1  connected  with  the  I'nion  Typewriter  Company 
of  New  York,  with  the  title  of  Assistant  to  the  President.  He 
will  devote  himself  (-specially  to  matters  connected  with  the 
manufacuring  department  of  the  company,  which  has  fac- 
tories at   Hion,  Syracuse  and   Bridgeport. 

J.  W.  Bray,  who  formerly  represented  the  Bullard  Machine 
Tool  Co.,  Bridgeport,  Conn.,  in  New  England  territory  and 
for  the  past  year  was  located  in  Philadelphia,  has  returned  to 
the  Bridgeport  headquarters  and  will  travel  in  New  England 
territory  again.  Mr.  R.  H.  Snider  has  taken  charge  of  the 
Philadelphia  office  at  1414  South  Penn  Square. 

A.  Eugene  Michel  has  opened  an  advertising  office  at  1572 
Hudson  Terminal  Buildings,  New  York.  Mr.  Michel  is  a 
graduate  engineer,  and  has  had  eleven  years  advertising  and 
engineering  training.  He  will  confine  his  advertising  work 
principally  to  steam  specialties  and  apparatus,  power  trans- 
mission appliances,  and  machine  tools. 

Prof.  Lester  P.  Breckenridge,  head  of  the  mechanical  engi- 
neering department  of  the  University  of  Illinois  for  several 
years,  has  been  made  professor  of  mechanical  engineering  at 
Yale  University  and  a  member  of  the  governing  board  of 
the  Sheffield  Scientific  School.  Prof.  Breckenridge  succeeds 
Prof.  C.  B.  Richards,  who  resigned  after  twenty-five  years 
service. 

E.  V.  Thompson,  for  some  time  assistant  superintendent  of 
motive  power  of  the  Chicago  &  Northwestern  Railroad  Co.  at 
the  Chicago  shops,  has  been  made  superintendent  of  motive 
power  of  the  Chicago.  St.  Paul,  Minneapolis  &  Omaha  R.  R., 
with  headquarters  at  St.  Paul,  Minn.  He  is  succeeded  at  the 
Northwestern  shops  by  Mr.  E.  W.  Pratt,  who  was  master  me- 
chanic west  of  the  Missouri  River. 

Price  H.  M.  Brooks,  for  many  years  foreman  of  the  Hill 
shop  and  Water  shop  of  the  United  States  Armory,  Springfield, 
Mass..  has  resigned  his  position.  The  position  has  been 
abolished,  and  hereafter  the  Hill  shop  and  Water  shop  will 
be  under  independent  foremen.  Donald  J.  Manning  has  been 
made  foreman  of  the  Hill  shop  and  C.  H.  Ladd  continues  as 
foreman  in  charge  of  the  Water  shop. 

Robert  Thurston  Kent  has  resigned  as  engineering  editor 
■  of  the  Iron  Trade  Review,  Cleveland,  Ohio,  to  become  man- 
aging editor  of  Industrial  Engi7ieering,  Pittsburg,  Pa.,  a  new 
paper  devoted  to  mechanical  engineering  subjects.  Mr.  Kent 
has  been  with  the  Iron  Trade  Review  since  1905,  and  prior 
to  that  time  was  associate  editor  of  the  Electrical  Review, 
New  York. 

George  A.  Spooner,  for  some  years  inspector  of  tools  at  the 
United  States  Armory,  Springfield.  Mass.,  has  been  made 
master  armorer,  a  title  that  has  been  revived.  The  master 
armorer  has  charge  of  all  the  master  gages  and  tools  re- 
quired for  absolute  interchangeabiiity  of  the  parts  of  the  guns 
made  in  the  Springfield,  Mass.,  and  Rock  Island.  III.,  armories. 
There  has  been  no  title  of  master  armorer  at  Springfield  for 
over  fifteen  years.  The  revival  of  the  title  makes  no  change 
in  the  duties. 

Arthur  C.  Hoefinghoft  has  been  appointed  sales  manager  of 
the  Heald  Machine  Co.,  Worcester,  Mass.,  beginning  March  1. 
Mr  Hoefinghoff  conies  from  New  Orleans,  La.,  where  he  was 
located  for  some  time  as  manager  of  the  machine  tool  depart- 
ment of  the  Fairbanks  Co.  He  is  a  brother  of  the  late  Harry 
C.  Hoefinghoff,  who  was  at  the  head  of  the  Bickford  Machine 
and  Tool  Co.,  and  was  associated  with  his  brother  in  the 
management  of  that  business.  Mr.  Hoefinghoff  has  had  exten- 
sive experience  in  the  building  and  selling  of  machine  tools 
and  is  well  fitted  for  his  new  work. 
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TWO  NEW 


The  Gear  Cutter  Grinding  Machine 

Does  Away  with  the  Inaccurate  Method  of 

Grinding  Gear  Cutters  by  Hand 

The  form  of  gear  cutter  teeth  should  never  be  altered 
or  else  the  accuracy  of  the  cutter  is  destroyed. 

By  the  aid  of  an  indexing  mechanism  this  machine  i^rinds  cutters  radially 
and  equidistant,  that  is  without  changing  their  form. 

An  economical  machine  to  employ  where  only  a  few  gear  cutters  are  to 
be  crround. 


\\ 


\_^ 


Cut  shows  how  the  shape  of  tooth  is  lost 
when  ground  by  hand. 


A — Ground  on  an  angle. 
B — Ground  back  of  centre. 
C — Ground  front  of  centre. 


BROWN  &  SHARPE  MFG.  CO. 

PROVIDENCE.  RHODE  ISLAND.  U.  S.  A. 
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Automatic  Screw  Machines 

Of  the  Constant  Speed  Drive  Type 

Offer  a  Distinct  Advantage 

The  complicated  overhead  works  that  were 
formerly  necessary  are  eliminated. 


The  doing  away  of  the 
overhead  works  is  an 
important  factor  in  the 
development  of  the 
automatic  screw  ma- 
chine. The  care  and 
room  necessary  to 
maintain  them  are  dis- 
pensed with  and  all 
changes  of  spindle 
speed,  which  were 
formerly  made  by  the 
awkward  shifting  of 
belts  are  now  quickly 
and  conveniently  ob- 
tained by  a  system  of 
gearing  in  the  machine, 
thereby  materially  in- 
creasing its  efficiency. 

The  Constant  Speed 
Drive  readily  adapts 
the  machine  to  motor 
driving. 

A  special  circular 
describing  the  ma- 
chine in  detail  sent 
free  to  any  address. 


BROWN  &  SHARPE  MFG.  CO 

PROVIDENCE,  RHODE  ISLAND,  U.  S.  A. 
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MACHINERY. 


April,  1909. 


Oskar  Kylin,  formerly  designer  of  special  miuhiue  tools 
with  the  Taylor  Iron  and  Steel  Co.,  High  Bridge,  N.  J.,  re- 
turned on  February  26  by  the  Adriatic  to  New  York,  after 
having  spent  over  a  year  studying  the  conditions  of  the  ma- 
chine tool  trade  ami  manufacture  in  various  European  coun- 
tries. The  main  results  of  his  investigations  have  been  pub- 
lished in  SIaciii.nkhy  during  the  past  year  in  the  form  of  let- 
ters and  special  articlts,  the  latter  presenting,  with  the  half- 
tone engravings  and  concise  descriptions,  a  comprehensive 
review  of  the  present  state  of  machine  tool  manufacture  In 
the  leading  European  countries.  During  his  travels,  Mr. 
Kylin  went  to  Germany,  Austria,  Italy,  Switzerland,  Belgium, 
France,  England,  Denmark  and  Sweden,  visiting  the  most 
prominent  machine  tool  maiuifa<  luring  firms  and  dealers  in 
these   countries. 

Einar  Morin,  formerly  In  charge  of  the  tool  designing  de- 
partment of  the  Ponds  Works  of  the  Niles-Bement  Pond  Co., 
Plainfield,  N.  J.,  sailed  on  February  25  by  the  La  Savoie  for 
Europe,  after  a  three  months'  stay  in  the  United  States  in  the 
interest  of  his  present  employers,  Stora  Kopparbergs  Aktie- 
bolag,  owners  of  Domnarfvet's  Iron  &  Steel  Works,  Borlange, 
Sweden.  Mr.  Morin,  who  is  the  author  of  the  series  on  jigs 
and  fl.\tures  which  has  been  published  in  Machinery  during 
the  past  year,  will  spend  some  time  in  France  and  Germany, 
studying  business  conditions,  and  will  then  return  to  Swe- 
den, where  he  will  supervise  the  equipment  and  take  charge 
of  a  new  manufacturing  plant  for  making  machinists'  small 
tools,  such  as  taps,  threading  dies,  cutters,  reamers,  drills, 
etc.  The  series  on  jigs  and  fixtures  contributed  by  him  to 
Maciiineby  is  concluded  by  the  installment  in  the  present 
issue.  We  expect,  from  time  to  time,  to  be  enabled  to  pub- 
lish articles  from  his  pen  on  interchangeable  manufacturing 
and  economical  methods  of  production  as  developed  in  his 
new  work.  »     «     , 

OBITUARY. 

James  Millikin  of  Decatur,  Illinois,  president  of  the  Union 
Iron  Works  and  the  Millikin  National  Bank  and  founder  of 
the  James  Millikin  University  which,  with  the  exception  of 
the  State  University  and  the  Armour  Institute,  is  the  best 
technical  and  trade  school  in  the  state,  died  at  Orlando,  Flor- 
ida, March  2,  aged  eighty-two  years. 


Major  Edwin  L.  G.  Zalinski,  a  retired  army  officer,  an  in- 
ventor and  engineer,  died  of  pneumonia,  March  10,  in  New 
York,  in  his  sixtieth  year.  Major  Zalinski  acquired  inter- 
national fame  through  his  invention  of  a  dynamite  gun  in 
which  a  projectile  charged  with  dynamite  was  hurled  by 
compressed  air.  The  gun-boat  Vesuvius  was  equipped  with 
three  of  the  Zalinski  dynamite  guns,  which  threw  torpedoes 
weighing  one  thousand  poiinds  charged  with  five  hundred 
pounds  of  dynamite.  The  dynamite  gun  was  a  practical  fail- 
ure on  account  of  its  limited  range. 


Ervin  Saunders,  vice-president  of  D.  Saunders'  Sons,  Yonk- 
ers,  N.  Y.,  died  at  the  home  of  his  brother  in  Yonkers.  Feb- 
ruary 17,  in  his  sixty-first  year.  He  was  born  in  Swindon. 
England,  and  came  to  New  York  with  his  parents  in  1S50,  and 
moved  to  Yonkers  in  1S54.  He  entered  his  father's  machine 
shop  at  twenty,  and  after  his  father's  death  the  firm  of  D. 
Saunders'  Sons  was  formed.  Mr.  Saunders  had  been  in  poor 
health  for  twenty  years  and  had  given  more  attention  to  real- 
estate  and  his  investments  than  to  manufacturing  interests. 
Two   brothers,    Alexander   and    Leslie    M.,  survive. 

*     *     * 

The  enormous  number  of  railway  wrecks  due  to  fractured 
rails  has  made  the  need  of  a  higher  grade  product  than  the 
common  Bessemer  steel  rail,  very  apparent.  The  open  hearth 
process  will  in  all  probability  supersede  the  Bessemer  steel 
process  for  rail  making,  but  even  this  steel  is  not  all  that 
could  be  desired  to  meet  the  trying  condition  of  present  rail- 
way traffic.  H«avy  engines  and  high  speeds  require  a  rail 
having  physical  and  chemical  characteristics  that  can  be  sup- 
plied only  by  some  of  the  alloyed  steels.  The  Bethlehem  Steel 
Co.  has,  after  a  long  series  of  experiments,  produced  a  nickel- 
chrome  rail  at  $51  per  ton  which,  of  course,  is  almost  double 
the  present  rate  for  Bessemer  steel  rails.    The  standard  rail 


price  is  $28  per  ton  lor  Uessumer  steel  and  $34  for  open-hearth 
steel.  It  is  hardly  to  be  considered  that  the  Americal  rail- 
ways will  generally  adopt  rails  that  cost  $51  except  for  curves 
and  stretches  of  track  offering  particularly  difficult  conditions. 

•     •     • 

COMING  EVENTS. 

April  i!7-30. — -Annual  meeting  of  tile  Intonuitlonal  Mastor  Bollor 
.Makers'  Association  at  Louisville,  Ky.  11.  D.  Vought,  0")  Liberty  St., 
Now   York  City,  sii-rctary. 

May  4-7. — Sprlii);  mcellnK  at  WashlnRton.  D.  C,  of  llio  .Vincrlcan 
ScKict.v  of  Miclianlcal  Engineers.  Calvin  W.  Ulce,  29  West  30th  St., 
New  Vork  City,  secretary. 

May  12-14. — .\nniial  meellne  of  the  National  Supply  and  Machinery 
Dealers'  Association,  at  the  Fort  Pitt  Hotel,  nttsbuiK.  I'a.  Secre- 
tary Treasurer  .\.  T.  Anderson,  41  Wade  liuildlng,  Cleveland.  Ohio. 
The  association   has  a    niemliershlp  of   141    manufaclurInK  concerns. 

May  l.S-20. — American  Koundrynien's  .Association  convention.  Cln- 
cliiiiall.  Ohio,  Hotel  Slnton,  headquarters.  KIchard  Moldcnke,  secrc- 
tur.v.   Walclumg,  N.  J. 

.lune  1. — Opening  of  the  Alaska-Yukon-Pacific  Kxposlilon  In  Seattle, 
Washlnglon,  which  Is  designed  to  call  the  attention  of  the  world  to 
the  Importance  of  Seattle  as  the  western  gateway  to  the  United 
Slates,  and  to  Its  rapidly  growlne  commetclal  I'mnortance.  The 
exposition  will  Include  many  working  exhibits,  among  which  are 
meat  packing,  watch  making,  Jewelry,  sllk-making,  rope-making,  tele- 
phoning,  printing,   etc. 

.lune  I-,'). — .Vnnual  meeting  of  the  International  Railway  General 
Foremen's  Association  at  Chicago,  111.  E.  C.  Cook,  Royal  Insurance 
liullding,    Chicago,    111.,    secretary. 

June  7-19. — Cleveland  Industrial  Exposition,  under  the  auspices  of 
the  Cleveland  Chamber  of  Commerce.  Cleveland,  Ohio.  It  Is  estimated 
that  125,000  different  articles  are  manufactured  In  Cleveland's  3,."i00 
shops,  and  It  is  proposed  to  display  to  the  world  at  this  exposition  the 
wonderful  Industrial  facilities  of  the  city.  "The  products  comprise 
steel  ships,  heavy  machinery,  hardware,  twist  drills,  reamers,  milling 
cutters,  wire  nails,  bolts,  nuts,  vapor  stoves,  malleable  castings, 
automobiles,  paints  and  oils.  etc.  William  G.  Rose,  secretary,  Cleve- 
land, Ohio. 

.Tune  9-11. — Joint  convention  of  the  Southern  Hardware  Jobbers' 
.\ssociatior.  and  the  American  Hardware  Manufacturers'  Association 
at  Hotel  Shenley.  Pittsburg,  I'a.  F.  D.  Mitchell,  309  Broadway,  New 
York,  secretary  and   treasurer. 

Jime  16-18. — .-Annual  convention  of  Railway  Master  Mechanics*  .-Asso- 
ciation on  Young's  Million-Dollar  Pier,  .Atlantic  City.  N.  J.  Joseph 
W.  Taylor,  Old  Colony  Buildhig,  Chicago,   III.,  secretary. 

June  16-2.5. — .An  exhibition  of  machinery,  tools  and  supplies  for  the 
railway  supply  trade  will  be  held  under  the  auspices  of  the  Railway 
Supply  Manufacturers'  Association  in  connection  with  the  railway 
conventions  at  Atlantic  City,  N.  J.  Membership  dues  In  the  associa- 
tion are  $25  per  year  and  carry  one  badge  only.  Additional  badges 
may  be  obtained  by  members  for  $5  per  badge.  Contracts  have  been 
let  for  the  erection  of  exhibition  structures  covering  .">9,000  square 
feet,  exclusive  of  aisles.  The  charge  to  exhibitors  will  be  40  cents 
per  square  foot,  to  cover  the  cost  of  erection,  etc.  Tiie  association 
has  prohibited  the  distribution  of  souvenirs.  .Application  for  space 
should  be  made  immediately  to  Mr.  Earl  G.  F.  Smith,  secretary,  ,'!45 
Old  Colony  Building.  Chicago,  III. 

June  21-23. — 'Annual  convention  of  the  Master  Car  Builders'  .Asso- 
ciation on  Y'oung's  Million  Dollar  Pier.  .Atlantic  City.  N.  J.  Joseph 
W.  Taylor,  Old  Colony  Building.   Chicago.   III.,  secretary. 

September  2."i-0ctober  2. — Hudson-Fulton  celebration  of  the  three- 
hundredth  anniversary  of  the  discovery  of  the  Hudson  River  by  Ilen- 
drick  Hudson  in  IGOfi,  and  the  one  hundredth  jinniversary  of  the  suc- 
cessful application  of  steam  to  the  navigation  of  the  Hudson  River 
in  1807.  The  headquarters  of  the  commission  are  in  the  Tribune 
liuilding.  New  Y'ork  City.  General  Stewart  L.  Woodford,  president, 
and  Mr.  Ilenrv  W.  Sackett.  secretary.  The  commission  solicits  the 
loan  of  collections  of  machinery,  models,  books,  etc..  having  a  bearing 
on  the  history  of  early  steam  navigation  in  the  United  States. 

SOCIETIES  AND  COLLEGES. 

The  State  Leagie  of  Sheet  Metai,  Workers  at  its  recent  conven- 
tion held  in  Springfield.  Illinois,  selected  Quinc.v  as  its  next  meeting 
place  and  chose  Robert  Byron,  the  retiring  president,  to  represent  Illi- 
nois at  the  national  convention  in  Denver  next  August.  At  the  conclud- 
ing session  the  following  officers  were  elected  for  the  ensuing  year  :  W. 
15.  Mosher.  .Aurora,  president:  G.  R.  Wlieeloek.  Decatur,  vice-president; 
F.  W.  Efert.  Alton,  recording  secretary  ;  .August  J.  Hemsdorfer,  Qulncy. 
secretary-treasurer. 

The  Evening  Machi.nists'  .Association  of  Pratt  Institute,  Brook- 
lyn, N.  X„  gave  its  annual  dinner  at  the  Machinery  Club,  New  Y'ork. 
March  2nth.  .About  one  hundred  and  twenty-flve  were  present,  in- 
cluding F.  B.  Pratt,  secretary  of  Pratt  Institute  G.  I).  Pratt,  treas 
urer;  A.  L.  Williston.  director  of  science  and  technical  department, 
and  W.  J.  Kaup.  head  of  machine  department,  w-ho  is  known  as  th'- 
"boss."  William  Reinicker  is  president  of  the  alumni  association, 
and  John  Royals  acted  as  toastmaster  of  the  dinner.  The  event  was 
,1  great  success,  not  only  as  a  dinner,  but  as  a  manifestation  of  the 
strength  of  the  association  and  the  institute's  motto:  "Help  the 
other  fellow." 

The  Engineering  Society  of  Wisconsin  was  organized  at  the 
University  of  Wisconsin,  Februar.v  24-26.  About  150  city  engineers, 
general  managers  of  power  and  traction  companies,  construction 
engineers,  superintendents  of  power  and  light  plants,  mechanical  and 
civil  engineers,  superintendents  of  highway  construction  were  present 
and  became  charter  members.  Dean  F.  E.  Turneaure,  of  the  College  of 
Engineering.  Universitv  of  Wisconsin,  was  elected  president.  The 
new  organization  will  hold  annual  meetings  for  the  purpose  of  bring- 
ing together  engineers  from  all  parts  of  the  State  interested  In  the 
solution  of  problems  arising  in  connection  with  municipal  plants, 
large  construction  work,  bridge  work,  water  powers,  forestry,  light 
and  power,  etc. 

L.  C.  Smith  College  of  Applied  Sciences,  Syracuse  University, 
has  instituted  a  plan  of  securing  employment  for  its  graduates  along 
the  lines  of  similar  plans  now  in  vogue  at  Cornell  and  several  other 
technical  institutions.  An  alumni  employment  committee  has  been 
appointed  to  carry  on  the  work.  The  committee  will  keep  closely  in 
touch  with  the  graduates  and  with  various  engineering  Interests 
employing  college  graduates.  .A  record  of  the  characteristics  of  the 
graduates  and  their  work  after  graduation  will  enable  the  committee 
to  recommend  men  to  prospective  employers  who  are  likely  to  fill  an.v 
reasonable  requirement.  The  advantage"  of  placing  graduates  through 
a  committee  of  this  character  lies  in  the  fact  that  it  has  the  knowl- 
edge and  ability  to  judge  a  man's  capacity  even  better  than  the  man 
himself,  and  fewer  failures  are  likely  to  result  than  by  employing 
graduates  without  the  advice  of  a  supervising  committee.  The  work 
of  individuals  employed  through  the  committee  reflects  upon  it  and 
tends  to  make  it  conservative  in  all  recommendations.  It  is  expected 
that  the  result  of  employment  in  this  way  will  be  very  satisfactory  to 
all  concerned. 
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LOCOMOTIVE   REPAIR  SHOP   PRACTICE 


THE  CHICAGO  &  NORTHWESTERN  RAILWAY  SHOPS  AT  CHICAGO 


ETHAN  VIALL' 


IN'  no  railroad  repair  shop  in  the  Middle  West  is  the  prac- 
tice more  up-tc-date,  the  amount  of  work  handled  greater, 
or  repairs  more  quickly  made,  than  at  the  Chicago  shops 
of  the  Chicago  &  Northwestern  Railway.  Altogether  there 
are  eighty-one  shops  in  the  great  cluster  of  buildings  which 
enclcse  the  thousands  of  workmen,  the  clanking  machines, 
the  roaring  forges  and  the  Gatling-gun-like  pneumatic  ham- 
mers. The  average  mechanic  is  apt  to  look  upon  a  railroad 
shop  as  a  place  where  only  rough,  dirty  work  is  done  in  an 


Fig.   3.    Finishing   Two    Piston    Rings   simultaneously   on    an 
Expanding  Mandrel 

out-of-date  manner,  but  a  walk  through  this  works  past  the 
huge  milling  machines,  shapers,  and  high-speed  lathes,  to 
say  nothing  of  the  drill-presses  and  boring  mills,  all  of  the 
latest  type,  would  convince  anyone  that  not  all  or  even  a 
larger  part  of  the  work  is  of  a  rough  or  dirty  class  nor  done 
in  an  antiquated  way  even  if  the  pieces  operated  on  are  as  a 
rule  large  ones.  The  milling  practice  alone  of  this  shop 
is  enough  to  make  the  most  unobserving  "sit  up  and  take 
notice."  Milling  cutters  with  inserted  teeth  of  high-speed 
steel,  plow  over  rows  of  castings  set  in  jigs  two  or  three 
times  as  long  as  the  ones  usually  seen  on  the  same  class  of 
work.  'Not  only  is  high-speed  steel  used  in  these  machines, 
but  also  wherever  else  possible,  and  beside  the  big  wheel  lathes 
are  piles  of  chips  that  are  not  blue  but  black.  The  lathe  tools 
are,  in  many  cases,  only  tipped  with  high-speed  steel,  the 
body  of  the  tcol  being  a  cheaper  grade  of  steel  to  which  a 
small  piece  of  high-speed  steel  has  been  welded.  This  weld- 
ing is  done  on  the  premises  and  is  the  first  of  the  kind  that 
I  have  seen  in  a  railroad  shop. 
•  Associate  Editor  of  Machin'ert. 


For  the  handling  of  materials  there  are  ovtrheaU  traveling 
cranes  large  enough  to  awing  a  locomotive,  trolley  traveling- 
cranes  of  the  monorail  type,  swinging  cranes,  pneumatic 
hoists,  chain  hoists  and  lifting  contrivances  of  every  descrip- 
tion wherever  needed.  Tlie  power-house  is  equipped  with 
coal-lifts,  automatic  stokers,  ash-removers  and  leaders,  and 
everywhere  as  much  manual  labor  is  saved  as  possible. 

While  the  shop  system  includes  wood-working,  painting, 
car-repairing  and  numerous  other  departments  that  have  fta- 


Fig.  2      Turning  Tile  Outside  of  liie  Piston  Ring  Casting 
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Fig.   4.    DriUing  Twelve   Spring  Rings   which   are  held  in  Place   by  a 
Pneumatic  Clamping  Device 

tures  of  mechanical  interest,  this  article  will  be  confined 
principally  to  descriptions  of  locomotive  repair  work  in  its 
various  branches,  the  machine  shop  of  course  coming  in  for 
a  lion's  share  of  attention.  In  the  beginning  I  want  to  ex- 
press my  obligation  to  Mr.  H.  D.  Kelley,  shop  demonstrator, 
who  took  unusual  pains  to  show  me  all  there  was  to  see  and 
to  arrange  things  for  me  and  assist  me  in  my  photographic 
work.  Permission  to  describe  the  various  methods  and  pro-- 
cesses  for  the  benefit  of  the  readers  of  Machinkrv.  was  ob- 
tained through  Mr.  H.  T.  Bentley.  assistant  to  the  Superin- 
tendent of  Motive  Power,  Mr.  Quayle. 
Making  Piston  Rings 
Entering  the  machine  shop  from  the  office  one  of  the  first 
big  machines  to  be  noticed  is  the  one  shown  in  Fig.  1.  which 
is  at  work  boring  out  a  piston-ring  casting.  The  way  these 
castings  are  held  while  being  bored  is  plainly  shown,  the  jig 
being  very  similar  to  a  double  steady-rest  minus  the  jaws  and 
in  place  of  which  large  set-screws  are  used  to  center  and 
hold  the  work.  The  bored-out  castings  are  taken  to  the 
lathe  shown  in  Fig.  2,  where  they  are  rough-turned  on  the 
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Fig.    ft.     Fixture    for    Holding    Ei  i  .  i  . ,   .  ~    ;,iia    Eccentric    Slrapa    while 
MllUug  tne    Kncis 


Fig,  O.     Indexing  Fixture  fo-  ituMii.w  Eccentric  Strapa  while  Drilling 
Oil  and  Set-sci'«iw  Holes 


Fig.  7.     Turning  Eccentric  Strap  Brasses 


Fig.  8.     Driving  Wheel  Tire  held  .in  Place  on  the  Boring  Mill  by  Hook-clanaps 
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Fig.  9.     Gasoline  Tire  Heater 


Fig.  lO.    Portable  Gasoline  Tank  for  the  Tire  Heater. 


Fig.  11.    Multiple  Spindle  Drill  Press  with  Pneumatic  Clamps 


Fig.  12.    Mandrel  for  Holding  the  Brasses  while  Turning  the  Outside 
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Fig:.  13.     Planlnff  Twelve  Locomotive  Driving- 
Boxes  simultaneously 


Fly.    14 


Hydt-aih 
Brass 


■'•^3   for   Forclne:  the 
luto  Place 


Fig.  15.     Boring:  a  Box.     Note  the  Special  Two- 
Jawed  Chuck  for  Holding  it 

outside  and   cut   into   rings.     In   the   engraving   the   undercut  Machining  Driving  Boxes  and  Brasses 

chuck-jaws  and  auxiliary  clamps,  as  well  as  the  spider  used  Leaving    the   piston-ring   machines,    we   are   next   attracted 

on  the  tail-stock  center,  can  be  seen  at  a  glance.     In  Fig.  3      by  the  way  the  driving  boxes   are  machined.     The  first  ma- 


Flg.  16.    Press  for  Cutting:  Dome  and  Steam-chest  Gasket  Wire 


Fig.  17.     Solder  Molds  and  Man.l.  _  _  -  l  ~_  _  Ahen  casting  Rocker-arm  Bearings 

is  shown  the  expanding  mandrel  made  to  hold  two  rings  chine  upon  which  they  are  placed  is  the  big  planer  shown  in 
which  are  finished  on  both  sides  and  to  the  right  diameter,  at  Fig.  13,  which  is  capable  of  planing  twelve  driving  boxes  at 
one  cut.     The  rings  are  then  split  and  fitted  in  the  usual  way.      once.     Both  heads  are  used,   and  the  jig  shown  is  simply  a 
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Fig-  18.    Drilling  Sixteen  Bushings  slmultanepusly  Fig.  19.    Crude  Oil  Burner  used  for  Frame  Welding         Fig.  20.    Fire  Boxes  removed  bodily  from  the 
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Fig.  21.     Hydraulic  Spring-assembling  Press 


Fig.  22.     Tlnlus  Olsen's  Spring  Testing  Machine 
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Fig  23.     New  Section  of  Frame  "Welded  to  the  Old  by  the  Thermit  Process 


Fig.  24.     Pneumatic  Staybolt  Clipper 


Fig.  25.    Pneumatic  Flue  Cutter  which  whistles  when  the  Flue  is  severed 


Fig.  26.     Pneumatic  Flue  Trimmer 


Fig.  27.     Old  Hand  Punch  now  Operated  by  Air 


Fig.  28^     Case-hardening  Furnace  with  Pneumatic  Door  Lift 
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big  iron  channel  (solidly  bolted  to  the  table)  to  which  the 
boxes  are  clamped  by  bolls  and  cross-bars  as  Illustrated.  The 
boxes  are  then  machined  for  the  brasses  on  the  slotter  shown 
in  Figs.  41  and  42  on  which  three  are  planed  simultaneously. 
The  brasses  are  pressed  into  the  boxes  with  a  hydraulic 
press,  as  shown  in  Fig.  14.  The  truck  upon  which  the  box 
Is  mounted  and  run  under  the  piston,  is  a  very  convenient 
one  as  it  can  be  readily  lengthened  by  loosening  two  locking- 
collars,  and  the  axles  are  supported  by  springs  so  that  uniier 
heavy  pressure  the  springs  give,  allowing  the  weight  to  come 
on   the   heavy   legs  and    not   on    the   axles   and    wheels.     The 


Fig.  29.    Tool  Storage  Room  equipped  with  Revolving  Racks 

way  these  driving-box  brasses  are  held  between  two  grooved 
iron  flanges  mounted  on  an  arbor,  while  the  outside  is  turned, 
is  shown  in  Fig.  12,  one  of  the  brasses  being  clamped  in  place, 
while  a  turned  one  is  resting  on  the  lathe  carriage. 

When  the  brasses  are  being  bored  in  the  boring  mill.  Fig. 
15,  the  box  is  held  in  a  special  universal  two-jawed  chucli 
which  has  a  stop  at  the  back,  against  which  the  partially 
finished  casting  is  placed.  The  jaws  are  then  tightened  and 
the  box  is  brought  central  without  any  unnecessary  loss  of 
time.  This  chuck  is  the  only  one  I  have  seen  used  for  this 
purpose,  as  the  other  shops  I  have  been  In  simply  clamp  the 
work  to  the  platen  with  bolls  and  iron  straps. 

Milling  Eccentrics  and  Eccentric  Straps 
The  ends  of  the  eccentrics  and  eccentric  straps  are  tongued 
and  grooved  on  the  slab  miller  shown  in  Fig.  5.    The  jig  on 


Novel  Drilling  Jigr  for  Link-block  Bueblnflre-DiiUiDff 
Sprliitr  Rings,  etc. 

At  the  first  glance,  there  Is  nothing  unusual  about  the  ap- 
pearance of  the  drill  jig  shown  in  Fig.  18,  except  thai  It  holds 
sixteen  pieces  at  one  time,  but  a  cloBer  luBpeciion  sbowB  tbat 
the  top  of  the  jig  holding  the  drlll-guidlng  bushings,  Ufla 
with  the  drill  spindles,  allowing  the  finished  work  to  be 
taken  out  by  loosening  the  set-screws.  The  jig-top  is  counter- 
bored  under  each  drill-bushing  so  that  as  It  is  lowered  it 
centers  itself  over  the  work.  The  turnbuckles  that  hold  the 
top  and  allow  it  to  be  adjusted  up  or  down,  can  be  easily  seen 


Fife.  31.    Row  of  Tool  Cupboards 

the  machine  will  hold  two  different  sizes,  and  sixteen  pieces 
can  be  placed  in  it  and  milled  at  one  setting.  Except  for  its 
size,  the  jig  is  simplicity  itself;  the  work  is  easily  put  in  or 
removed,  while  if  any  of  the  bolts  or  set-screws  break  they 
can  be  quickly  replaced.  While  drilling  the  oil  and  set-screw 
holes,  the  eccentric  straps  are  held  in  an  indexing  jig,  Fig.  G. 
A  similar  though  smaller  jig  is  shown  on  the  platen.  When 
properly  set,  these  jigs  are  very  handy,  for  just  as  soon  as 
one  hole  is  drilled  the  jig  is  indexed  a  notch  and  the  next 
hole  drilled,  and  so  on  until  finished.  An  expanding  mandrel. 
Fig.  7,  which  is  of  the  same  general  pattern  as  the  one  used 
to  hold  piston  rings,  is  used  to  hold  eccentric  strap  brasses 
while  finishing  the  outside. 


Fig.  30.     Box  Tools.  Expanding  Reamer  and  Strainer  Punch  and  Die 

in  the  engraving.  The  link-block  bushings  which  are  drilled 
out  in  this  machine,  were  formerly  made  of  heavy  tubing, 
but  now  the  solid  stock  is  drilled  out  and  the  final  cost  of 
the  bushings  is  far  below  that  of  those  made  of  tubing.  Close 
to  this  drill-press  is  another  multiple-spindle  machine,  shown 
in  Fig.  4,  which  is  fitted  with  a  pneumatic  chuck  for  holding 
and  drilling  twelve  cylinder  spring-rings  at  once.  This  clamp- 
ing device  Is  worked  by  an  air-cylinder  in  the  center,  the 
piston  rod  of  which  is  cone  shaped  on  the  end.  as  shown. 
As  this  rod  is  lowered  it  forces  four  short  plungers  outward, 
clamping  the  rings  against  stop  blocks.  The  ends  of  the 
four  plungers  that  come  in  contact  with  the  rings,  are  fitted 
with  pins  backed  by  springs  to  allow  for  any  unevenness  or 
variation  in  the  size  of  the  object  clamped.  The  four-spindle 
drill  press  shown  in  Fig.  11  is  used  to  drill  cotter-pin  holes 
in  several  kinds  of  bolts  and   pins.     The   interesting  feature 
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Fig.  32.    Lathe  equipped  lor  Machining  Brass  Taper  Plugs 

Of  this  machine  is  the  pneumatic  clamps  used  for  holding  the 
work;  nothing  more  simple  or  effective  could  be  imagined. 

Boringr  and  Removing  Locomotive  Tires 
For  holding  locomotive  tires  on  the  boring  mill  while  turn- 
ing out  the  inside,  some  means  other  than  the  regular  chuck 
or  face-plate  jaws  must  be  used  on  account  of  the  tendency 
of  the  tires  to  spring  out  of  round  because  of  the  pressure 
from  the  jaws.  This  difficulty  is  overcome  by  the  arrange- 
ment shown  in  Fig.  8.  As  shown  in  the  engraving,  the 
chucking  jaws  are  only  used  to  center  the  tire  and  not  to 
clamp  it.  the  clamping  being  done  by  hooks  projecting  over 
the  top  of  the  tire  from  the  outside,  which  are  tightened  down 
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onto  it  by  the  driving  in  cf  a  tnper  key.  Four  of  these 
clanipinghoolvs  are  used  and  they  make  a  very  quirk  and 
effective  method  of  locking  the  tires  in  place  without  danger 
of  springing  them  out  of  round.  This  scheme  has  attracted 
considerable  attention  and  has  been  copied  to  some  extent  in 
other  railroad  shops.     Using  this  device  on  the  96-inch  boring 


Fig.  33.    Gages  for  Measuring  Lift  of  Air  Pump  Valves 

mill.  54  tires  were  bored  out  in  9  hours  on  a  test  run",  the 
tires  being  handled  by  a  pneumatic  hoist  with  an  eagle-claw 
clutch. 

To  remove  locomotive  tires,  the  wheels  are  'hoisted  onto  a 
horse  by  the  traveling  crane  and  the  tires  are  heated  with 
the  gasoline  burner  shown  in  Fig.  9,  which  quickly  heats 
them  so  that  they  expand  sufficiently  to  be  easily  removed 
from  the  wheels.  The  engraving  shows  one  tire  already  off 
and  the  other  being  heated.  The  gasoline  vapor  used  in  this 
heater  is  obtained  from  the  portable  tank,  Fig.  10,  the  pres- 


Fig.  34.    Types  of  Reamers  used  for  Air  Pump  Repairing,  and 
Examples  of  the  Work 

sure  being  supplied  by  air  through  a  hose  connected  to  the 
shop  pipe  line.  This  tank  is  very  handy  and  is  used  to  sup- 
ply several  other  kinds  of  burners  beside  the  one  shown. 

Fig.  19  is  a  crude  oil  burner,  stand  and  tank,  used  on  some 
jobs  of  frame-welding,  though  the  Thermit  process  is  used  for 
mcst  of  them.  A  Thermit  repair  is  shown  in  Fig.  23,  and 
aside  from  the  method  of  welding,  the  job  is  interesting  from 
the  fact  that  a  section  of  the  old  frame  has  been  cut  out 
and  a  new  one  is  being  put  in.  At  A  the  end  of  the  section 
has  been  welded  onto  the  old  frame  and  is  ready  to  chip, 
while  at  B  the  wax  core  for  the  next  weld  is  being  made. 
The  reason  that  a  new  section  was  put  in  is  that  the  old 
frame  showed  so  many  defects  at  this  place  that  it  was 
not  thought  advisable  to  risk  any  repairs  on  it;  so  the  bad 
section  was  cut  out  and  a  new  one  put  in  as  shown.  A  frame 
repaired  in  this  way  is  just  as  good  as  an  entire  new  side 
and  far  cheaper,  a;:  only  a  few  bolts,  rivets,  and  braces  have 
to  be  removed  in  comparison  with  the  number  connected  to 
the  whole  side.  In  the  opinion  of  the  foreman  in  charge  the 
cost  of  the  work  on  this  particular  job  would  not  exceed  fifty 
dollars;  whether  or  not  this  was  more  than  a  mere  guess, 
I'll  let  those  familiar  with  the  work  decide. 


Interesting  Tools  and  MetbodB  In  the  Boiler  Shop 
There  are  very  few  shops  capable  of  removing  fireboxes 
with  radial  stay-bolts  bodily,  as  shown  in  Fig.  20,  but  this 
is  an  everyday  occurrence  here,  and  is  one  of  the  sights  of  thp 
shops  for  visitoi-s.  Mr.  J.  W.  Kelley,  the  foreman  of  the  boiler 
repair  department,  is  justly  proud  of  his  work. 

A  patented  pneumatic  stay-bolt  clipper.  Fig.  24,  is  used  for 
removing  bolt  heads  on  most  of  the  boiler  work  in  this  de- 
partment, and  another  patented  pneumatic  device.  Fig.  25,  ia 
used  for  cutting  out  old  flues.  This  tool  differs  from  some 
similar  cn€S  in  having  a  roller  cutter  (like  the  one  on  the 
familiar  hand  pipe-cutter)  instead  of  a  single  blade,  and  also 
in  having  a  shrill  alarm-whistle  which  sounds  the  Instant  the 
flue  is  cut  off,  thus  preventing  waste  of  time  whether  from 
carelessness  or  intention.  The  shriek  of  the  whistle  Is  ear- 
splitting  and  can  be  heard  for  half  a  block  above  the  usual 
din  of  the  boiler  shop. 

All  old  Hues  are  rattled  or  tumbled  in  a  huge  tumbler  full 
of  water,   and   from   appearances   this  setms  to  be  a  more 


Fig.  35.    Triple  Valve  and  Tool  for  Facing  Seat 

effective  way  than  the  dry  method  practiced  in  some  shops, 
though  the  results  are  good  either  way.  The  number  of  flues 
that  are  welded  here  w-ill  range  from  five  to  nine  thousand  a 
month,  and  one  of  the  best  machines  for  trimming  flues  to 
length  that  I  have  seen,  is  shown  in  Fig.  26.  This  machine  is 
the  usual  form  of  rotary  cutting  machine  to  which  has  been 
added  an  air-cylinder  for  raising  and  lowering  the  cutter.  In 
all  of  those  that  I  have  seen  elsewhere  this  is  done  by  means 
of  a  hand-wheel,  but  for  ease  and  speed  the  air  device  is  much 
superior  to  the  hand  method.  The  use  of  an  air  attachment 
on  the  flue  cutter  brings  me  around  to  the  old  hand-power 
punch,  which  has  been  made  over  by  the  addition  shown  in 
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Fig.  36.    Main  Valve  Bushing  with  Tool  and  Guide  for  Facing  Valve  Seat 

Fig.  27.  In  this  way  a  tool  that  was  practically  useless  for 
doing  a  large  amount  of  work,  has  been  made  into  a  produc- 
tive machine. 

Assembling  Locomotive  Springs 

In  the  blacksmith  shop,   which   is   in   charge   of  Mr.   John 

McNally,  the  new  springs  used  for  repair  work  on  all  classes 

of    locomotives,    are    cut,    rolled,    tempered,    assembled,    and 

tested,  or  new  leaves  are  put  in  to  replace  broken  ones  in  old 
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springs.  Kig.  21  shows  the  special  hyiliavillc  press  used  lo 
c-lamp  the  leaves  together  while  a  ttniporary  ring  is  slipped 
oil  to  hold  them  wliilc  putting  on  the  regular  band.  After  the 
temporary  ring  is  in  place,  the  spring  is  removed  from  tin- 
•press  and  set  on  ond  in  a  socliet.  as  shown  in  l''ig.  4ri.  Tlie 
hot  band  is  then  dropped  over  and  driven  to  place  by  means 
of  a  hand-set  anil  sledge  hammer.  As  soon  as  the  hand  is 
in   place,    the   spring   Is   put    in   the   100-ton    hydraulic   press. 


neat  and  convenient.  ClOBe  to  the  toolroom,  which  Is  In 
charge  of  Barney  Henrickson.  ie  the  braBS-flnlshlng  depart- 
ment in  charge  of  William  Wafer.  The  box-tools  In  use  In 
this  department  are  the  equal  of  those  used  in  the  flncst  brass- 
working  shops  in  the  country.  Two  of  the  wlng-tyiK-  box-tools 
arc  shown  in  I'Mg.  :!o,  and  a  special  expanding  reaming  tool  Is 
sliown  at  the  right,  while  leaning  against  tlie  wall  is  a  strainer 
punch  and  dii-  cf  splendid  worUinrinBlilp.     Tin-  tool  c\ipboardE, 
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Fig.  37 


Mold  for  Babbitting  Two-bar  Guide 
Cross-head  Gibs 


Pig.  38.    Mold  ready    for  Babbitting  a  Four-bar 
Guide  Cross-head 


Fig.  36. 


Cross-head  Babbitted  in  the  Mold 
shown  In  Fig.  38 


Fig.  46,  which  compresses  the  band  around  the  spring  in  a 
box-like  die  and  holds  it  firmly  until  it  cools  and  sets.  After 
cooling,  the  spring  is  next  tested  in  the  big  Tinius  Olsen 
testing  machine.  Fig.  22.  The  spring  shown  in  tke  engrav- 
ings is  known  as  a  trailer  spring  for  class  D  engines,  and  is 
tested  to  21,560  pounds,  while  the  maximum  load  it  is  ex- 
pected to  carry  is  rated  at  17,250  pounds. 

The   case-hardening   furnace    used    in   the   blacksmith   shop 
has    a    pneumatic    door-lifter,    that    saves    lots    of    time    and 


a  few  of  which  are  shown  open  in  Fig.  31,  are  filled  with  box- 
tools,  forming  tools,  special  laps,  dies  and  the  like,  which  are 
all  made  in  a  way  that  would  reflect  credit  on  any  toolroom. 

Fig.  32  shows  a  lathe  set  np  for  machining  brass  taper 
plugs.  The  box-tool  used  is  shown  swung  around,  while  the 
self-cpening  die  is  just  ready  to  be^in  to  cut  the  thread  on 
the  taper  plug  held  in  the  two-jawed  chuck. 

The  brass  foundry,  in  charge  of  Mr.  T.  Ryan,  has  two  kinds 
of  brass  milling  furnaces.     One  is  a  regular  crucible  furnace 


Fig.  40.    Heating  the  Cross-head  Prior  to  Pouring 
the  Babbitt 


Fig.  41.    Machining  a 
First 


Cylinder  on  a  Slotter— 
Position 


Fig.  42.     Machining  a  C.vllnder  on  a  Siot'er— 
Second  Position 


trouble,  which  is  shown  in  Fig.  28.  The  arrangement  is  very 
simple  and  could  be  used  to  good  advantage  on  almost  any 
large  furnace  of  this  type  where  connection  with  the  air  line 
can  be  easily  had. 

Tool  Storage,  Brass  Finishing'  Department,  and  the 
Brass  Foundry 
The   tool-storage  room   of  the  main  shop   is  well   equipped 
in  every  way,  the  revolving  racks,  Fig.  29,  being  especially 


which  is  used  for  the  finer  grade  of  brass  castings,  while  the 
other  kind  is  of  the  box-type,  crude-oil-fired  furnace  shown 
in  Fig.  49.  These  furnaces  are  so  made  that  they  can  be 
easily  tilted  by  means  of  a  hand-wheel,  and  in  this  way  all 
melted  brass  is  easily  run  out  or  kept  in,  as  desired.  A  very 
refractory  black  slag  forms  on  top  of  the  brass  melted  in  this 
way  and  has  to  be  careful'y  skimmed  oft  to  prevent  it  mixing 
in  and  spoiling  the  castings. 
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Fig.  43.    Babbittlngf  Car  BrasBes 

A  machine  that  is  said  to  save  at  least  twenty-five  dollars 
a  day  for  the  brass  foundry  is  shown  in  Fig.  4S.  It  is  a 
washer  used  to  wash  out  all  the  dirt  and  save  the  brass 
chips  and  lumps  that  would  otherwise  be  lost.  A  pile  of 
several    hundred    pounds    of    brass,    representing    three    days 


Fig.  44.    Furnace  for  Melting  Babbitt  from  Old  Brasses 

air  valves  (see  also  Fig.  50)  while  the  shorter  gage  C  is  for 
the  upper  cap  D.  Each  gage  consists  of  a  brass  barrel 
through  the  middle  of  which  slides  a  short  rod,  which  is 
locked  at  any  point  by  a  thumb-screw.     This  rod  is  as  much 

longer  than  the  brass  barrel,  as  the  lift  of  the  valve  is  to  be. 
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Fig.  45.     Position  of  the  Sprint?  as  the  Heated 
Band  is  Put  in  Place 


Fig.  46.     Hydraulic  Press  which  compresses  the 
Band  on  the  Spring  U'bile  it  cools 


Grinding    an    Air    Pump    Head    w"ith 
Air  Motor 


■washing,   showed   what  a   gold   mine   was   being  successfully 
worked. 

Air  Pump  Tools  and  Gages 

There   are   many   ways   of  obtaining   the   proper   length   of 

plug  for  the  right  valve  lift  in  an  air-pump,  but  I  have  seen 

nothing  better  than  the  gages  shown  in  Fig.  33.     The  gage  A 

is  used  when  fitting  the  longer  plug  or  cage  B  for  the  lower 


When  fitting  the  upper  plug  £),  the  barrel  of  the  gage  C  is 
set  over  the  plug  opening  in  the  pump  and  the  rod  is  pushed 
down  until  it  comes  into  contact  with  the  top  of  the  valve. 
The  thumb-screw  is  then  tightened  and  the  plug  Is  so  dressed 
that  when  it  is  inserted  in  the  opposite  end  of  the  brass  bar- 
rel, as  shown  at  C.  the  boss  against  which  the  valve  strikes, 
just  touches  the  end  of  the  iron  rod.    When  fitting  the  lower 


Fig.  48. 


Washing  Machine  for  Separating  Fine  Particles  of  Brass  from 
Foundry  and  Shop  Dirt  and  Cinders 


Fig.  49. 


Bos  Type   of  Brass  Melting   Furnace,   which   is  fired 
by    Crude    Oil 
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plug  the  gage  A  Is  plated  over  the  valve  opening  as  before, 
and  the  rod  Is  set  against  the  boss  6  (Fig.  50),  against  which 
the  lower  valve  strikes.  The  plug  and  valve  are  then  dressed 
until  the  latter  Just  touches  the  opposite  end  of  the  gage  rod 
when  tested  as  shown  to  the  left  in  Fig.  33.  Gages  for  the 
various  valves  are  kept  on  hand  and  there  is  no  excuse  for  a 
mistake  in  getting  the  right  valve  lift. 

For  facing  oft  worn  cylinders  of  triple  or  brake  valves, 
pump  governors,  main  valve  bushings,  and  cups  for  air  pump 
heads,  the  class  of  expanding  reamer  shown  in  Fig.  34  is 
used.  The  reamer  blades  are  forced  outward  by  means  of 
the  small  screw  in  the  middle  of  the  wrench-hold.  The  tool 
used  for  facing  off  the  worn  seat  of  the  triple  valve  at  A.  Fig. 
35,  to  which  the  part  B-flts,  is  something  on  the  plan  of  a 
broach.  It  is  set  to  cut  the  right  amount  by  means  of  the 
wedge  C  and  cap-screw  D  and  it  is  drawn  through  the  cut  by 
screwing  the  nut  E  down  on  the  spindle,  which  is  kept  from 
turning  by  a  box-wrench  on  the  squared  end.  A  similar  tool 
used  for  facing  the  seat  of  the  main  valve  bushing  for  the 
9Vi-inch  air-pump,  is  shown  in  Fig.  36.  This  tool  differs  from 
the  one  just  described,  in  that  it  has  a  back  C  to  slide  on 
while  it  is  cutting.  This  cutter  hasn't  the  tendency  to  turn 
that  the  one  illustrated  in  Fig.  35  has,  on  account  of  the  flat 
cutting  surface,  so  no  wrench  is  needed  to  keep  the  drawing 
spindle  from  rotating  when  the  nut  is  being  turned. 

Fig.  47  shows  how  the  top-head  of  a  SVj-inch  air-pump  is 
ground  to  a  perfect  fit.  with  an  air  motor  to  turn  it,  while 
emery  is  used  as  a  grinding  medium. 
Babbitting-  Jigs 
The  jig  used  wliile  babbitting  the  crosshead  slippers  for 
alligator  guides,  is  shown  in  Fig.  37,  while  Fig.  38  shows  the 
jig  used  when  babbitting  crossheads  for  four-bar  guides, 
with  a  crosshead  in  place,  the  side-plates  on  and  all  ready  for 
pouring.  Fig.  39  shows  the  crosshead  finished  and  the  jig 
with  the  side-plates  removed.  The  way  the  crossheads  are 
heated  before  they  are  placed  in  the  jig  is  shown  in  Fig.  40. 

Car-brasses  are  babbitted  by  placing  them  face  down  on 
the  special  half-mandrels  shown  in  Fig.  43.  and  the  babbitt  is 
poured  in  through  the  holes  in  the  brasses.  Thousands  of 
these  brasses,  just  as  they  came  from  the  cars,  are  shown  in 
the  pile  In  the  background.  These  old  brasses  are  thrown 
into  the  furnace,  Fig.  44,  and  heated  just  enough  to  melt  the 
babbitt,  which  runs  from  a  spout  into  the  big  kettle  shown 
at  the  right  of  the  furnace.  It  the  brasses  are  not  too  much 
worn  they  are  re-babbitted,  but  if  they  are  badly  worn  they 
are  melted  up  and  re-cast. 

Miscellaneous  Features  of  Interest 
In  Figs.  41  and  42  is  shown  an  unusual  way  of  machining 
engine  cylinders  on  the  slotter.     Many  advantages  are  claimed 
for  this  method,  however,  such  as  quickness  and  ease  in  hand- 
ling and  setting,  and  steadiness  under  a  cut. 

All  sheet  rubber  or  sheet  copper  gaskets  used  tor  any  pur- 
pose in  these  shops  are  cut  in  special  punch-press  dies.  The 
initial  cost  of  the  punches  and  dies  is,  of  course,  large,  but 
the  aggregate  time  saved  for  a  year's  repair  work  is  enor- 
mous. Some  cover  and  steam-chest  gaskets  are  made  of  heavy 
copper  wire,  which  is  cut  to  the  right  length,  after  which 
the  ends  are  square-lapped  and  brazed.  The  cutting  and 
square-lapping  is  done  at  one  stroke  on  the  hand-press  shown 
in  Fig.  16.  An  adjustable  stop  on  the  bench,  in  line  with 
the  cutting-die,  and  graduations  on  the  bench  for  the  different 
sizes  of  gaskets  used,  makes  it  but  the  work  of  a  moment  to 
cut  any  size  gasket  wanted. 

As  solder  is  used  in  immense  quantities  in  the  various  de- 
partments, it  is  mixed  and  cast  into  sticks  in  the  works,  the 
molds  being  shown  in  Fig.  17.  The  nearest  molds  have  been 
emptied  while  the  white  appearance  of  the  rest  is  caused  by 
the  steam  of  the  water  used  to  cool  the  solder.  Close  to  the 
window  is  a  set  of  mandrels  for  use  in  casting  rocker-arm 
bearings.  These  mandrels  vary  in  size  by  thirty-seconds  of 
an  inch,  so  that  a  mandrel  can  be  selected  from  the  set  that 
will,  by  allowing  for  shrinkage,  enable  the  molder  to  cast  a 
bearing  to  fit  any  rocker-arm  that  can  be  used. 

Beside  their  splendid  shop  practice,  these  shops  have  one 
of  the  best  apprenticeship  systems  that  I  have  found  any- 
where, which  will  be  described  in  detail  in  another  article. 


BORING-BARS  AND  HEADS* 

LUCIEN   I.    HAASt 

The  design  of  a  boring-bar  or  head  is  usually  somewhat  of 
a  problem  to  most  designers,  as  so  much  la  often  required 
of  these  tools.  There  are  many  Important  things  to  be  con- 
sidered in  connection  with  this  work,  and  In  the  following 
description  of  twenty  different  designs,  which  are  illustrated 
In  the  Data  Sheet  accompanying  this  Issue,  I  shall  endeavor 
to  cover  at  least  the  greater  part  of  the  questions  Involved 
under  this  head. 

Fig.  1  Illustrates  a  temporary  boring-bar,  which  Is  an  old 
design  that  Is  used  universally.    The  end  of  the  bar  has  a 
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Fig.  50.     Section  of  Air  CyUnder  of  9  1-2  inch  Weotlnghouse  Pump— The  Valves 
are  given  the  Correct  Lift  by  the  use  of  the  Gagea  shown  In  Fig.  33 

square  slot  through  it  into  which  the  square  tool  A  is  a 
sliding  fit.  The  tool  is  clamped  in  place  by  the  set-screw  B 
(which  should  be  of  the  standard  size),  and  is  adjusted  by 
tapping  it  lightly  with  a  hammer.  The  bar  shown  in  Fig.  2  is 
very  similar  to  that  of  Fig.  1  with  the  exception  that  the 
tool  is  round  instead  of  square.  Set-screw  C  also  provides 
means  for  a  finer  adjustment  of  the  cutter  than  could  be 
obtained  for  the  one  shown  in  Fig.  1.  The  set-screw  B  which 
bears  against  a  flattened  side  on  the  cutter,  clamps  the  lat- 
ter in  place.  If  this  flattened  surface  is  not  provided  on 
the  tool  it  is  liable  to  turn  when  taking  a  cut  and  serious 
damage  may  be  the  result.  The  bar  illustrated  in  Fig.  3  is 
so  designed  that  the  cutting  edge  of  the  tool  A  is  slightly  in 
advance  of  the  end  of  the  bar.  This  tool  Is  held  by  the 
screw  B  and  adjusted  by  the  screw  C.  Of  course,  it  is  neces- 
sary to  remove  the  tool  when  making  adjustments.  This  bar 
is  adapted  to  boring  blind  holes,  or  for  working  close  to 
shoulders,  etc.  The  cutting  tool  should  be  set  at  an  angle 
of  about  60  degrees  with  the  axis  of  the  bar.  Fig.  4  is  a 
design  of  boring-head  with  two  cutting  tools.  This  head, 
after  it  has  been  hardened,  is  ground  on  the  exterior  D  so 
that  it  can  be  used  to  guide  the  tools.  It  is  fastened  to  the 
bar  by  the  threaded  shank  shown.  The  cutting  tools,  which 
are  set  at  an  angle  of  45  degrees,  are  made  of  round  stock,  and 
are  held  in  place  by  set-screws  B.  When  the  tools  are  to  be 
adjusted,  they  are  removed  and  the  adjustments  are  made 
by  the  screws  C.  Fig.  5  illustrates  a  bar  with  a  cutter  which 
is  adjusted  by  means  of  a  nut  C.  The  tool  is  only  threaded 
at  one  end  and  is  a  sliding  fit  in  the  bar.  'ttTien  properly 
adjusted  it  is  held  by  the  set-screw  B  which  bears  against  a 
flattened  surface.  That  part  of  the  bar  which  is  in  contact 
with  the  nut  C  is  also  flattened.  While  all  boring-bars  will 
work  with  good  results  for  a  short  time  with  soft  centers, 
it  is.  always  advisable  when  accurate  work  is  to  be  done  to 
insert  hardened  centers  D  in  the  ends  6i  the  bar.  These 
are  easily  made,  and  often  much  time  has  been  wasted  and 
much  work  lost  simply  because  this  point  has  been  over- 
looked. 

The  types  shown  in  Figs.  6  and  7  are  very  much  alike  with 
the  exception  that  the  cutting  tools  are  held  differently. 
With  the  design  of  Fig.  6  the  cutter  can  be  placed  in  the 

*  with  Data  Sheet  Supplement. 
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center  of  the  boring-bur  as  well  as  at  the  end;  but  with  the 
method  of  fastening  shown  in  Fig.  7.  the  tool  must  be 
located  at  the  end.  In  one  case,  as  will  be  seen  by  referring 
to  the  illustrations,  the  cutttr  is  held  In  place  by  a  wedge, 
while  a  set-screw  is  used  In  the  other.  The  tools  in  both  cases 
should  be  made  to  hook  over  flats  on  the  bars,  thus  cen- 
tering them.  The  cutting  edges  are  backed  oft  similar  to 
the  teeth  of  a  milling  cutter.  Both  these  designs  are  very 
good  for  heavy  boring  or  cutting.  Two  designs  which  are 
also  very  similar  are  shown  in  Figs.  S  and  9.  As  will  be 
seen,  the  ends  of  the  bars  are  slotted,  and  the  tools  fit  into 
these  slots  centered  by  fittings  on  either  side,  as  in  Figs.  6 
and  7.  Bars  of  this  type  are  designed  to  face  as  well  as 
bore,  and  they  are  admirably  adapted  to  roughing  out  heavy 
work.  The  cutter  in  Fig.  8  is  held  in  place  by  the  conical- 
pointed  screw  which  bears  against  a  slot  milled  to  an  angle 
of  30  degrees  in  the  cutter.  As  C  is  screwed  inward  the 
cutter  Is  forced  against  the  bottom  of  its  slot.  The  cutting 
tool  in  Fig.  9  is  held  by  means  of  a  hardened  bushing  D — 
the  flattened  side  of  which  is  forced  against  the  cutter  by 
the  screw  B — which,  as  shown,  is  placed  at  an  angle  of  6 
degrees  with  the  side  of  the  cutter.  This  method  of  fasten- 
ing the  tools  is  more  expensive  than  that  shown  in  Fig.  S, 
and  does  not  give  any  better  results.  Fig.  10  shows  a  single- 
step  tool  with  means  of  adjustment,  which  I  have  used  in 
automatic  turret  machines  for  boring  out  steel,  with  excel- 
lent results.  It  has  been  found  advisable,  through  experi- 
ence, to  equip  a  bar  carrying  such  a  tool  with  a  pilot  as 
shown  in  the  illustration.  The  bar  can  be  made  of  ordinary 
machine  steel,  but  the  pilot  should  be  carbonized  and  ground 
to  fit  whatever  sized  bushing  is  used  in  the  head  of  the  ma- 
chine. The  cutting  tool  is  beveled  on  the  bottom  at  an 
angle  of  30  degrees,  and  is  adjusted  by  means  of  a  hardened 
headless  screw  C,  which  has  a  corresponding  taper.  The 
tool  is  held  in  place  by  the  two  screws  B. 

The  bars  shown  in  Figs.  11  and  12  were  designed  for  light 
boring,  in  such  metals  as  aluminum,  etc.,  and  give  the  very 
best  results  for  this  class  of  work.  Slots  are  cut  on  either 
side  of  the  bar  into  which  the  cutters  A  are  fitted.  Hardened 
bushings  D  and  screws  B  hold  the  cutters  as  in  Fig.  9.  The 
design  illustrated  in  Fig.  13  works  very  successfully  where 
there  is  facing  as  well  as  boring  required,  when  it  is  abso- 
lutely necessary  to  have  the  cutters  adjustable,  and,  as 
often  happens,  when  it  is  also  necessary  that  the  cutters  be 
held  in  place  by  some  simple  means  accessible  at  the  back 
instead  of  at  the  face  or  side  of  the  head.  The  bar  is  slot- 
ted across  the  end  to  receive  the  two  tools  which  are  also 
slotted,  as  shown  at  D,  sufficiently  to  allow  one  side  of  the 
round  heads  of  the  clamping  bolts  B  to  enter.  This  arrange- 
ment makes  it  possible  to  clamp  the  cutters  by  simply  tight- 
ening the  nuts  on  the  bolts  B.  The  tool's  are  adjusted  by  the 
conical-pointed  screw  C,  the  end  of  which  bears  against  the 
inner  ends  of  the  cutters,  which  are  also  tapered.  The  design 
shown  in  Fig.  14  is  excellent  when  a  boring-head  for  finish- 
ing cuts  is  wanted.  It  acts  similarly  to  a  reamer,  and  the 
tools  A  are  very  easily  adjusted  as  they  fit  in  tapering  slots, 
and  adjustments  are  obtained  by  varying  their  position.  The 
clamps  D  and  the  screws  B  hold  them  in  place.  The  bar 
shown  in  Fig.  15  is  one  that  has  been  used  for  years  as  a 
roughing  tool  for  cast  iron  cylinders..  Tlie  small  cutting 
tools  A  which  are  held  in  place  by  the  screws  B.  fit  tightly 
in  the  slots  provided  for  them.  This  design  is  defective, 
however,  in  that  when  adjustment  is  required  it  is  necessary 
to  insert  new  cutting  tools. 

Fig.  16  illustrates  a  design  which  is  preferable  to  the  one 
shown  in  Fig.  15,  as  the  tools  are  provided  with  adjustment 
and,  in  addition,  are  rigidly  held  so  that  they  will  withstand 
a  great  strain.  The  bar  is  especially  adapted  to  the  boring 
of  cast  iron  cylinders  and  gives  excellent  results  when  made 
up  in  sets  for  roughing  and  finishing.  The  bar  has  a  slot 
across  the  end  in  which  the  boring  cutters  A  fit.  These  cut- 
ters are  notched,  as  shown,  to  allow  the  partial  entrance  of 
the  heads  on  screws  C  which  give  the  necessary  adjustment. 
When  the  cutters  are  set  they  are  held  in  place  by  the 
hardened  set-screws  B.  The  inserted-tool  boring  head  shown 
in  Fig.  17,  is  one  of  the  strongest  made.     It  is  intended   for 


boring  steel,  and  will  stand  up  under  the  most  severe  tests. 
The  head  should  be  made  of  steel  and  the  cutting  tools, 
should  be  made  of  the  very  best  high-speed  square  steel  and 
a  sliding  fit  in  their  slots.  The  end  of  the  head  should  be 
bored  out  first  for  the  ring  D  and  then  slotted  for  the  cut- 
ters and  tapped  for  the  set-screws  B.  Ring  D,  which  con- 
tains the  adjusting  screws  C.  may  then  be  driven  in  place. 
Fig.  IS  illustrates  a  boring-bar  or  head  with  two  inserted 
blades,  which  is  an  excellent  tool  for  finishing  brass  or 
aluminum  and  may  also  be  used  for  steel  as  well.  The  head 
is  attached  to  the  bar  by  means  of  a  threaded  shank.  The 
cutting  tools  are  tapered  on  the  bottom  and  fit  in  slots  hav- 
ing a  corresponding  taper,  thus  providing  means  of  adjust- 
ment. They  are  clamped  In  place  by  driving  in  the  taper 
pins  B.  Fig.  19  shows  another  design  of  boring-bar  head, 
for  finishing,  which  is  attached  to  the  bar  in  the  same  man- 
ner as  the  one  shown  in  Fig.  18.  The  blades  are  also  held 
in  practically  the  same  manner,  but  instead  of  using  taper 
pins  which  often  work  loose,  specially  designed  hardened 
screws  B  with  heads  tapered  to  about  8  degrees  included 
angle,  are  used  to  clamp  the  cutters.  Fig.  20  illustrates  an 
excellent  design  for  small  cylindrical  boring.  The  bar  is 
threaded  to  fit  the  hardened  collar  D  and  the  lock-nut  C.  The 
ring  B  should  be  a  sliding  fit  on  the  bar  and  is  kept  from 
turning  by  the  key  E.  This  ring  is  slotted  to  suit  the  cut- 
ting tools,  which  should  be  made  of  square  stock  and  which 
are  adjusted  by  screwing  back  the  collar  D  and  tightening 
the  lock-nut  C.  Three  cutting  tools  are  shown,  but  this, 
number  can  be  varied  according  to  the  size  of  the  head. 


GREAT  POSSIBLE  INCREASE  OF  BOILER  CAPACITY 
A  preliminary  report  on  the  work  of  the  Technologic 
Branch,  United  States  Geological  Survey,  relating  to  experi- 
ments on  steam  boilers,  has  recently  been  issued.  These  ex- 
periments have  been  undertaken  to  ascertain  the  possibilities 
of  increasing  the  capacity  of  boiler  plants.  It  is  stated  in  the 
report  that  the  experiments  so  far  made  indicate  that  it  is 
possible  to  double  or  triple  the  capacity  of  the  plant  without 
making  any  radical  changes  in  furnace  and  boilers.  This  in- 
crease would  require  that  a  correspondingly  increased  amount 
of  air  be  put  through  the  grates;  to  do  this,  it  would  be 
necessary  to  apply  increased  pressure  to  the  air,  in  order  to 
force  it  through  the  grates.  An  equipment  of  fans  designed 
to  supply  three  or  four  times  as  much  air  under  several  times 
the  pressure  would  be  required.  The  results,  however,  appear 
as  yet  to  be  only  tentative.  The  forcing  of  air  under  high 
pressure  through  the  grates  would  require  considerable  power, 
and  the  proper  ratio  between  this  increased  power,  and  the 
increased  efiiciency,  must  be  established.  It  should  not  be 
attempted  to  force  more  air  through  existing  grates  by  run- 
ning fans  a  great  deal  faster,  because  the  power  required  for 
this  increases  in  too  rapid  a  ratio.  New  fans  would  have 
to  be  installed  of  sufficiently  larger  size  to  supply  the  larger 
quantities  of  air  at  higher  pressure.  It  is  likely  that  new 
designs  of  grates,  stokers,  furnaces  and  boilers  would  be 
required  in  order  to  obtain  the  highest  efficiency;  but  while 
the  designs  be  improved,  it  is  understood  that  no  radical 
changes  would  be  necessary.  The  United  States  Geological 
Survey  will,  in  the  near  future,  issue  a  bulletin  on  "The 
Significance  of  Drafts  in  Steam  Boiler  Practice"  and  another 
bulletin  entitled  "Drafts."  They  will  deal  in  detail  with  the 
question  of  the  influence  of  increased  draft  on  the  capacity 
of  steam  boilers. 


An  army  officer  whose  duties  require  him  to  frequently 
visit  three  large  cities  which  are  so  situated  that  a  straight 
line  drawn  from  one  to  the  other  forms  a  perfect  triangle  is 
Eoon  to  be  court-martialed  for  adding  a  fourth  side  to  the 
triangle. — A'eit   York   Times. 

Tliis  description  of  an  equilateral  triangle  as  a  "perfect 
triangle"  is  on  par  with  a  "round  circle."  The  addition  of  a 
fourth  side  would  stagger  Euclid  himself.  A  caustic  contem- 
porary remarks:  "That  unique  triangle  ought  to  be  put  in  a 
museum  and  kept  there  for  the  everlasting  delectation  of 
mathematical  amateurs." 
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VERTICAL  SAW-TOOTH  ROOF  CONSTRUCTION 

In  the  aiiotiipiiiiyiiig  ilhistiatioiis  is  sliowii  a  type  of  verti- 
oal-sash  saw-tooth  for  roof  lighting,  developed  by  F.  W.  Dean, 
mill  engineer  and  architect,  Boston,  Mass.  It,  of  course.  Is 
commonly  known  that  In  order  to  exclude  direct  sunlight 
from  a  skylight  which  faces  toward  the  north  the  angle  of 
inclination  of  the  sash  varies  with  the  latitude.  In  general 
practice  the  face  is  Inclined  at  an  angle  of  between  60  and 
80  degrees  with  the  horizontal.  The  angle  of  60  degrees 
which  has  been  adopted  by  some  as  a  standard  In  the  aver- 
age latitude  of  the  principal  manufacturing  industries  in 
the  United  States  admits  some  direct  raya  when  the  sun  Is 
in  the  zenith.     For  the   mean   latitude   of  the   United   States 


rafters,  spaced  8  feet  on  centers  and  braced  by  6  and  6-lncll 
struts.  The  roof  is  covered  with  plastic  slate,  which  is  ex- 
tended up  the  front  of  the  skylights  to  act  as  flashing.  The 
skylight  windows  are  about  S'.j  feet  wide  by  6'j  feet  high. 
Tills  style  of  roof  was  used  on  the  machine  shop  recently 
designed  by  Mr.  Dean  for  the  Canadian  Rand  Co.,  Ltd.,  of 
Sherbrooke,  F.  Q.  It  has  also  been  employed  to  advantage 
in   textile  and  similar  mills. 

*     *     • 

TRAINING  OF  GERMAN  ENGINEERS 

An  interesting  reloreme  to  (Serman  methods  in  the  prac- 
tical training  of  engineers  is  given  by  Mr.  Franz  zur  Nedden 
in   the  Engincerinij  Maijazinr  for  April,   1909.     The  practical 
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Fig.  1.     Section  througli  Buildln^r  having  Vertical  Saw-tooth  Roof 


It  may  be  shown  that  the  angle  of  the  face  should  approxi- 
mate 73  or  74  degrees. 

Study  of  the  angles  concerned  shows  that  it  makes  but 
little  difference  in  the  lighting  whether  the  face  be  verti- 
cal or  not.  but  it  is  manifest  that  in  features  of  construc- 
tion and  maintenance  the  vertical  face  avoids  certain  some- 
what objectionable  features  of  the  inclined  surface.  Not 
only  is  the  roof  of  the  skylight  more  easily  and  simply  sup- 
ported in  this  design,  but  ordinary  window  sash  may  be  used 
in  place  of  the  somewhat  elaborate  form  of  rigid  metal  sash 
with  special  provisions  against  leakage  which  is  required 
when  the  glass  is  inclined. 


training  of  a  German  engineer  is  briefly  as  follows:  The 
boys  usually  leave  the  high-school  at  an  age  of  eighteen  years. 
All  German  technical  colleges  require  that  candidates  for 
admission  must  have  passed  through  a  year  of  practical  work 
in  a  machine  shop  or  factory.  During  this  year  the  students 
are  called  volunteers  and  not  apprentices,  the  name  indicating 
that  their  aims  are  different  from  those  of  the  latter  class 
This  year  of  practical  work  is  followed  by  four  years  of  study- 
in  the  technical  college.  Each  year  there  is  a  three  months' 
vacation,  during  which  additional  practical  training  is  ac- 
quired. There  are  no  shops  for  special  training  in  the  col- 
leges, although  from  year  to  year  the  mechanical  laboratoriep 
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Fig.  2.     Section  etiowlng  Saw-tooth  Roof  Construction 


In  Mr.  Dean's  design  regular  window  sash  are  used.  The 
saving  thus  effected  is  practically  balanced  by  the  increased 
expense  due  to  the  longer  rafters  which  are  required,  but  it 
is  not  necessary  to  provide  independent  ventilators,  for  the 
upper  sash  are  hung  on  a  horizontal  central  axis  and  arranged 
to  be  operated  by  cord  from  below.  By  this  arrangement  the 
ventilation  can  be  regulated  to  suit  the  exact  requirements, 
either  by  opening  some  of  the  windows,  or  opening  all 
a  portion  of  the  way.  Condensation  on  the  glass  is  posi- 
tively caught  by  the  zinc  trays  at  the  stools.  The  skylight 
roof,  which  is  inclined  at  an  angle  of  30  degrees  to  the  hori- 
zontal,   consists    of   2ii-inch    plank   carried    on    8    by    10-inch 


are  becoming  more  important  in  the  whole  plan  of  instruc- 
tion. It  is  evident  that  the  training  of  a  one-year  "volun- 
teer" is  not  always  a  very  profitable  undertaking  to  the  firm 
where  a  student  obtains  his  practical  experience,  and  there- 
fore a  number  of  prominent  German  machine  firms  required 
a  payment  by  the  student  of  from  $75  to  ?125  a  year  for 
giving  special  training  to  prospective  engineers.  Some  flrns, 
among  which  may  be  mentioned  the  Ludwig  Loewe  &  Co., 
have  instituted  a  high-grade  educational  course  for  their 
regular  apprentices  which  was  mentioned  in  the  September, 
190S,  issue  of  Machixery,  and  their  volunteers  attend  this- 
course  also. 
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FORMULAS  FOR  CRANE   BEAMS  OR  GIRDERS 

C.   H,   WHITTIBR' 

In  a  former  article  (March,  1909)  it  has  been  shown  that 
for  I-beaius  of  the  mluimuru  sections,  which  are  commonly 
used,  with  a  fiber  stress  not  exceeding  16.000  pounds  per 
square  inch,  and  properly  braced  sideways  at  distances  not 
exceeding  twenty  times  the  width  of  the  flange,  the  depth 
of  a  beam,  ft,  is  closely  determined  by  the  formula  h^= 
VT72  /IV  +  1,  where  I  is  the  span  in  feet  and  IV'  the  center 
load  in  tons.  And  approximately  for  center  loads  for  the 
standard  plate  girders  tabulated  id  the  Carnegie  hand-book, 
with  a  fiber  stress  not  exceeding  15.000  pounds  per  square 
inch,  ft  ^  V  /  W.  But  for  the  ordinary  crane  beam,  and  simi- 
lar uses  which  do  not  admit  of  side  supports,  the  above  for- 
mulas require  modification. 

They  become  with  center  loads:  For  beams,  ft=  V  1-2  2W 
-f  1  -f  0.004  r;    for   girders,   ft  =  \'TW+  0.004  V. 

Of  course  these  are  based  on  the  supposition  that  the  beams 
are  sufficiently  long  not  to  fail  by  crippling  of  the  web — a 
case  which  almost  never  occurs  in  practice. 

These  formulas  give  a  ready  means  for  determining  the  size 
required  for  a  given  load  and  span  without  the  use  of  tables 
and  the  usual  trial-and-error  methods;  they  are  especially  use- 
ful in  the  field,  and  for  preliminary  worlv.  Up  to  the  point 
where  the  length  of  the  beam  does  not  exceed  seventy  times 
the  flange  width,  they  will  be  found  sufficiently  accurate. 
Above  this  point  the  error  slowly  increases,  but  always  on 
the  safe  side. 

As  with  the  original  formulas,  the  correction  given  is  not 
purely  empirical,  but  is  deduced  from  accepted  laws.  The 
result  is  surprisingly  simple  when  the  long  road  required 
to  reach  it  is  considered.    The  method  may  be  of  interest. 

The  manner  of  determining  the  proper  coefficient  for  reduc- 
ing the  usual  load  to  prevent  undue  strains  in  the  compres- 
sion flange  when  the  beam  is  considered  as  a  column,  is  well 
known;  and  different  authorities  give  slightly  varying  fig- 
ures.    The  Carnegie  table  is  as  follows: 

When  the  length  of  a  beam  does  not  exceed  20  times 
the  flange  width,  the  coefficient  for  safe  load  =  l. 
When  the  ratio  do^s  not  exceed  30,  coefficient  :=  0.9. 
When  the  ratio  does  not  exceed  40,  coefficient  =  0.8. 
When  the  ratio  does  not  exceed  50.  coefficient  =  0.7. 
When  the  ratio  does  not  exceed  60,  coefficient  =:  0.6. 
When  the  ratio  does  not  exceed  70,  coefficient  =:  0.5. 

Changing  the  length  to  feet,  and  keeping  the  width  in 
inches,  this  is  equivalent  to  the  following: 

When  the  ratio,  I  in  feet,  w  in  inches  ^1.7,  coefficient  =  1. 
When  the  ratio,  I  in  feet,  w  in  inches  =  2.5,  coefficient  =  0.9. 
When  the  ratio,  I  in  feet,  w  in  inches  ^3.3,  coefficient  :=  0.8. 
When  the  ratio,  I  in  feet,  w  in  inches  =  4.2,  coefficient  ^  0.7. 
When  the  ratio,  I  in  feet,  w  in  inches  =  5.0,  coefficient  =  0.6. 
When  the  ratio,  I  in  feet,  w  in  inches  =  5.8,  coefficient  =  0.5. 

We  now  wish  to  substitute  for  w  its  equivalent  value  in 
terms  of  ft.  By  plotting,  and  deducing  an  approximate  for- 
mula for  the  curve,  we  find  that  tc^l.4,V  ft  very  nearly,  this 
being  a  simple  parabolic  curve  which  closely  averages  the  plot- 
ted points. 

Substituting  in  the  above,  we  have,  for  the  first  case, 
I  1 

=1.7.     Reducing =2.4,   and 

1.4  VT  V  T 

V 

—  =  5.7. 
ft 
Applying  this  method  to  the  other  ratios,  as  well,  we  have: 
When  ratio  V-fh  =    5.7,  coefficient  of  load  :=  1. 
When  ratio  l-/h  =  12.2,  coefficient  of  load  =  0.9. 
When  ratio  V/h  =  21.2,  coefficient  of  load  =  0.8. 
When  ratio  V/U  z=  34.7,  coefficient  of  load  =  0.7. 
When  ratio  Z-/ft  =  49.0,  coefficient  of  load  =  0.6. 
When  ratio  iVft  =  67.0,  coefficient  of  load  =  0.5. 
Plotting  the  above,  it  will  be  found  that  the  straight  line  for- 
mula, coefficient  =  1  —  O.OOS  ratio,  gives  practically  the  same 

0.008  V 

coefficients.  Therefore,  coefficient  for  safe  load,  C  =  1 . 

ft 
ft  — 0.008  P 


Now  let  "H",  represent  the  load  in  our  original  formula  for 
plate  girders,  i.  e.,  h  =  \J  I  Wi 
Applying   our   coefficient    for    correction    we    have    approxi- 


mately,  W,  =  — ,  and  ft=;^.  I 


Squaring,  and  clearing  of 


C  X    C 

fractions,  ft'  C  =  ;il'.    Substituting  the  value  of  C  determined 
above: 


ft"  (ft- 0.008  P) 


=  nv,  and  ft'  —  0.008  Tft  =  IW. 


Completing  the  square,  and  solving  for  ft: 

/(  -  0.004  I'  =  V  /  \V  +^0.00il'  )'    . 

The  quantity  (0.004!')'  is  so  small  in  comparison  with  IW 
as  to  be  negligible,  and  we  have  finally,  ft  ^  V  JW  -f  0.004  V, 
as  first  given. 

By  a  similar  process  for  I-beams,  we  have  approximately: 

ft  =  V  i^s^rrf  +  1  -I-  0.004 1' 

It  is  easy  to  point  out  discrepancies  in  the  extreme  cases 
of  this  method  of  averaging  by  Simple  curves,  but  the  final 
tests  show  that  the  errors  of  the  approximations  are  relatively 
small.  The  resulting  formula  is  so  simple  that  It  can  be 
solved  mentally,  and  is  close  enough  for  all  but  construction 
work.  A  few  comparative  examples  with  extreme  lengths  are 
appended,  to  show  their  accuracy;  shorter  lengths  give  even 
more  accurate  determinations. 

For  this  purpose,  a  size  of  beam  and  span  are  assumed,  the 
safe  loads  taken  from  the  tables  and  corrected  for  center  load, 
and  the  usual  correction  applied  for  no  lateral  support,  giv- 
ing the  net  load  for  this  condition.  Then  for  comparison  with 
this  usual  method,  assuming  this  same  net  load  and  span  to 
be  given,  the  process  is  reversed,  and  the  size  of  beam  de- 
termined by  the  formula. 

From  the  tables,  reduced  to  center  load: 

24-inch  I-beam,  36  feet  span,  12.9  tons  load. 

10=  7  inches, 

36  X  12-=-  7  =  62, 

C  =  0.6, 

12.9  X  0.6  =  7.7  tons  net  safe  load. 

By  formula: 

ft  =  V  1.2  X  36  X  7.7  4-  1  -f-  (0.004  X  36')  =  18.3  +  1  + 
5.2  =z  24.5  inches,  required  height  of  beam. 

Similar  extreme  examples  for  smaller  beams  give  the  fol- 
lowing results: 


earn  =  18     inches 
11' =    6.5  tons 
I  =  36     feet 
w  =    6     inches 
12? 
—  =  73 

12      inches 
3.3  tons 

20     feet 
5     inches 

6     inches 
1.0  ton 
30     feet 
3      inches 

4       inches 
0.4    ton 
20       feet 
3.66  inches 

72 

80 

90 

C  =    0.5 
Trc  =    3.3  tons 

0.5 
1  .'6  ton 

(1.4 
0.4  ton 

0.3 
0.12  ton 

Calculated  by  the  formula  the  required  heights  of  the  beams, 
in  inches,  are  the  sums  of  the  following: 

12  7.C  3.1  1.5 

1111 
5.2  3.6  1.6  1.6 


18.2 


12.2 


5.7 


4.1 


'  Address:  204  West  111th  St..  New  York. 


In'  practical  solutions,  all  decimals  of  feet  and  tons  may  be 
disregarded,  using  the  nearest  whole  number,  and  the  results 
obtained  mentally  will  give  the  same  beam.  A  few  decimals 
were  retained  in  the  examples  for  the  purpose  of  showing  how 
closely  the  formula  applies. 

*     *     * 

A  2,000-kilowatt  steam  turbine  installed  in  Rugby,  England, 
has  been  placed  on  a  rubber  foundation  and  it  is  expected 
in  this  way  to  avoid  objectionable  vibration.  The  turbine  is 
bolted  to  a  concrete  base  2  feet  thick,  which  in  turn,  rests 
on  several  circular  rubber  stools,  standing  on  a  regular  con- 
crete foundation.  Each  rubber  stool  is  a  cylinder  about  four 
inches  in  diameter  and  three  inches  high  when  compressed 
by  the  weight  of  the  turbine  set.  The  idea  of  mounting  tur- 
bines in  this  way  is  not  new,  but  it  is  stated  by  Engineering 
that  it  has  never  before  been  tried  with  so  large  a  turbine  unit. 
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DESIGN    AND    CONSTRUCTION    OF    ELEC- 
TRIC  OVERHEAD   CRANES- 5 


GIRDERS 
R.  B.  BROWN 

The  primary  consideration  when  designing  an  overhead 
crane  lies  In  selecting  the  correit  type  of  main  girders,  since 
not  only  the  general  efliclency  of  the  crane  Is  affected  by  this 
question,  but,  as  the  girders  usually  represent  the  bulk  of  the 


For  cranes  up  to  10  tons  with  spauH  too  great  for  joists 
but  not  more  than  60  feet,  the  best  form  of  girder  Is  the  sin- 
gle web  type.  Up  to  40  feet  span,  providing  the  traveling 
speed  is  not  very  high,  these  girders  can  be  made  to  carry 
themselves  and  a  light  platform.  If  the  flanges  are  moder- 
ately wide,  but  above  40  feet  span  these  girders  will  be  found 
weak  laterally,  and  a  subsidiary  braced  platform  girder  of 
light  construction  should  bo  added,  the  same  being  braced 
horizontally  to  the  main  girder,  as  shown  In  Fig.  17.  Al- 
though this  type  has  been  found  somewhat  costly,  there   Is 


Fig.  17.    Web-plate  Girder  with  Braced  Platform  Girder, 

machines,  the  subsequent  success  in  competition  largely  de- 
pends upon  the  selection  of  an  economical  type.  Coincident 
with  the  question  of  type  is  that  of  the  factor  of  safety,  or 
the  working  stress.  Practically  all  crane  girders  are  now 
built  of  steel  sections  made  by  the  open  hearth  acid  process, 
and  usually  specified  to  possess  a  tensile  strength  of  from 
28  to  32  tons  per  square  inch. 

A  great  variation  of  opinion  exists  on  the  question  of 
working  stress;  while  many  cranes  are  made  having  girders 
stressed  to  only  four  tons  per  square  inch  and  even  less, 
others,  will  be  found  having  above  seven  tons  stress.  Tak- 
ing into  consideration  the  fact  that  a  general  factor  of  safety 
of  five  seems  to  he  usual  and  most  desirable  in  crane  work, 
it    is  necessary  to   limit  the  stress   to   cue  fifth  of'  the  maxi- 
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,  added  to  insure  Suiflcient  Strength  for  Wide  Spans 

no  doubt  it  Is  stiffer  laterally  than  a  box  girder,  and  the 
single  web  girder  always  possesses  the  advantage  of  per- 
mitting inspection  and  painting,  thereby  avoiding  deteriora- 
tion from  corrosion,  such  as  occasionally  takes  place  in  box 
girders.  For  cranes  above  15  tons  and  for  spans  up  to  65 
feet,  however,  the  box  girder  is  considered  the  best  and 
cheapest  type  that  can  be  used.  The  sections  and  propor- 
tions required  by  such  loads  generally  ensure  the  girder 
being  stiff  enough  to  carry  the  platforms  and  cross-shaft 
without    causing    any    lateral    distortion. 

For  cranes  up  to  and  including  4  tons,  above  40  feet  span 
and  for  all  cranes  from  above  65  or  70  feet  span,  braced  gird- 
ers are  the  most  economical.  They  are  cheaper  to  make,  and 
the    reduced    weight    of    the    crane    effects    a    saving    in    the 
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Fi^s.  18  to  20 

rauiu  breaking  strength  of  the  steel,  which  gives  approxi- 
mately 5%   tons  per  square  inch. 

There  are  four  types  of  girders  commonly  used,  v:z..  box- 
plate  girders,  single  web-plate  girders,  braced  girders,  and 
rolled  beam  girders.     Each  will  be  considered  independently. 

The  simplest  form  of  girder  for  spans  up  to  about  40  feet 
is  the  rolled  steel  joist,  and  for  light  loads  it  is  undoubtedly 
the  cheapest  type.  The  effective  range  of  span  and  load  for 
beam  girders  will  be  seen  from  Table  IX  which  has  been 
compiled  to  show  the  type  of  girder  generally  considered 
suitable  for  a  given  span  and  load. 
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Warren,  LinvUle  and  Latticed  Girders 


3Iacftinert/.S'.  Y. 


power  required  for  traveling,  and  may  possibly  reduce  the 
scantlings  of  the  runway  girders.  The  most  important  ques- 
tion concerning  braced  girders  lies  in  the  adoption  of  the 
correct  system  cf  bracing,  of  which  there  are  three  designs 
in  use.  viz..  the  Warren,  the  Linville  and  the  latticed,  as 
shown  in  Figs.  IS.  19  and  20.  respectively. 

In  point  of  cost,  weight,  and  general  convenience,  the  War- 
ren type  is  the  most  suitable  for  the  ordinary  form  of  trav- 
eler. It  has  fewer  joints  and  members,  and  gives  satis- 
factory results  in  all  respects.  When  the  rolling  load  is 
large  in  proportion  to  the  structural  load,  as  is  invariably 
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the  case  with  cranes,  the  Linvllle  type  requires  so  much 
counterbracing  in  the  center,  that  it  practically  results  in  a 
latticed  girder  pure  and  simple,  which,  although  frequently 
adopted,  is  heavier  and  more  costly  than  the  Warren  type. 
In  order  to  treat  the  subject  completely,  it  Is  proposed  to 
consider  the  details  of  each  type  of  girder,  i.  e.,  solid,  web, 
and  latticed,  independently,  and  although  some  parts  may  be 
a  repetition,  the  arrangement  will  be  more  convenient  to  the 
designer. 

Slng'le  Web,  Box  and  Beam  Girders 

The  preliminary  calculation  concerning  the  strength  of 
girders  of  the  above  type  is  principally  that  of  finding  the 
bending  moment  in  the  ordinary  way.  This  quantity  should 
include  the  forces  due  to  the  rolling  load  of  the  weight  and 
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Pig.  21.    Bending  Moment  TH&grara,   showing  how  the  Effective   Span  of 
Gljrder  la  shortened  by  the  Center  Distance  of  the  Crab  WTieels 

crab  combined,  the  structural  load  due  to  the  weight  of  the 
girder  itself  and  the  platform  and  cross  shaft;  and,  It  the 
driving  motor  is  in  the  center,  allowance  must  be  made  for 
this  also. 

The  practice  of  making  some  allowance  for  impact  forces 
Is  neglected  by  the  majority  of  crane  builders,  while,  on  the 
other  hand,  when  work  of  this  nature  is  undertaken  by  bridge 
builders,  one  finds  as  much  as  50  per  cent  being  added  to 
the    actual    rolliivg    loads    to    cover    supposed    impact    forces. 

TABLE  IX.  TYPE  OF  GIRDERS  USED  FOR  DIFFERENT  LOADS  AND  SPANS 

R  S  B  =  beam  section. 

S  W  P  =  single  web  girder  with  lateral  bracing  girders. 

B  G  =  ordinary  box  girders. 

L.  G  =  lattice  girders,  preferably  Warren  type. 


Load 

Span  in 

Feet. 

Tons. 

30 

40 

50 

60 

70 

80 

5 

RSB 

RSB 

SWP 

SWP 

LG 

LG 

10 

ESB 

SWP 

SWP 

SWP 

LG 

LG 

15 

RSB 

SWP 

SWP 

SWP 

LG 

LG 

30 

RSB 

SWP 

SWP 

SWP 

LG 

LG 

25 

BG 

BG 

BG 

BG 

LG 

LG 

30 

BG 

BG 

BG 

BG 

LG 

LG 

40 

BG 

BG 

BG 

BG 

LG 

LG 

50 

BG 

BG 

BG 

BG 

LG 

LG 

60 

BG 

BG 

BG 

BG 

LG 

LG 

75 

BG 

BG 

BG 

BG 

LG 

LG 

100 

BG 

BG 

BG 

BG 

LG 

LG 

That  some  allowance  should  be  made  appears  quite  consist- 
ent, particularly  in  high  speed  cranes,  but  there  seems  to 
be  no  definite  rule  for  this.  Generally  speaking,  the  work- 
ing stresses  of  crane  girders,  say  5  to  6  tons  per  square  inch, 
provide  a  margin  for  small  additional  impact  forces.  No 
allowance  will  be  made  in  the  following  calculations  for  im- 
pact stress,  but  such  allowance  could  easily  be  added  if  con- 
sidered necessary  in  any  particular  case. 

If  the  crab  is  symmetrically  built,  the  rolling  load  may  be 
considered  to  be  divided  equally  over  the  four  wheels.  By 
making  this  allowance  it  will  be  seen,  as  far  as  the  rolling 
load  is  concerned,  that  the  effective  span  of  the  girder  is 
shortened  by  a  distance  equal  to  the  center  distance  of  the 
crab  wheels.  This  can  better  be  seen  by  reference  to  the 
bending  moment  diagram  in  Fig.  21.  where  it  will  be  seen 
that  the  maximum  bending  moment  from  the  rolling  load 
occurs  at  A  A,  and  is  equal  to  the  reaction  at  either  support 
multiplied  by  the  distance   from   that  support  to   the  center 


of  the  crab  wheel.  This  quantity  is  also  the  bending  moment 
at  the  center.  To  find  the  bending  moment  due  to  the  struc- 
tural  load,  it  is  usual   to  treat  the  latter  as  an  evenly   dis- 

WL 

tributed  load,  where  Mt,= ;   similarly  a  traveling  motor 

8 
in  the  center  of  the  span  must  be  considered  as  a  concen- 

trated  load,  where  Mi,  = . 

4 
A   bending  moment   diagram   might   be   drawn   combining 
the  whole  of  the  above  forces,  but  the  same  result  can  be 
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Fig.  22.     Example  for  Calculating  Bending  Moment  in  Crane  Girder 

found  more  quickly  directly  by  figures,  as  shown  in  the  fol- 
lowing example. 

Find  the  total  bending  moment  of  a  25-ton  crane,  50-foot 
span,  weight  of  crab  5  tons,  centers  of  wheels  5  feet.  Ap- 
proximate weight  of  one  girder  and  platform,  etc..  5  tons. 
Traveling  motor  in  the  center:  weight  %  ton.  (See  Fig.  22.) 
Bending  moment,  rolling  load  =  270  X  T^  =  2025    inch-tons 

5  X  600 
Bending  moment,  structural  load  = =:    375     inch-tons 

8 

3x600 

Bending  moment,  traveling  motor  = =    112.5  inch-Ions 

4X4 


Total.      =  2512,5  inch-tons 

When  the  maximum  bending  moment  has  been  found,  the 

depth    of   the   girder    must  be   considered.    Modem   practice 


h — ibmi^ — A 
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Fig.  23.    Proposed  Section  of  Girder,  drawn  to  convenience 
its  Calculation 

generally  makes  this  quantity  the  nearest  even  dimsnsion 
equal  to  1/15  or  1/16  of  the  span.  In  the  case  of  heavy 
cranes,  however,  It  is  more  economical  to  increase  the  depth 
of  the  girders  than,  to  make  the  flanges  abnormally  heavy, 
so  that  in  the  case  of  100-ton  overhead  cranes  of  moderate 
span,  the  best  proportion  is  about  1/12  of  the  span.     An  ex- 
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Fig.  24.    Types  of  Fish-bellied  Girders  in  Use 

ception  to  the  above  rules  occurs  in  the  case  of  all  short 
span  cranes,  where  the  depth  becomes  a  matter  of  conven- 
ience. 

In  determining  the  section  of  the  girder  it  has,  until  quite 
recently,  been  common  practice  to  totally  ignore  the  value 
of  the  webs   to   resist   bending,   the   flange   area   alone   being 
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taken  into  consideration.  This  practice  is  open  to  some 
<]uestlon;  It  seems  that  If  the  webs  are  stiffened  In  the  usual 
way,  they  are  of  sudi  value  as  to  allow  the  whole  section 
of  the  girder  being  taken  Into  account,  but  in  any  case,  the 
webs  do  not  add  much  to  the  modulus.  In  order  to  ealcu- 
Jate  the  strength,  tlie  moment  of  resistance  or  modulus  of 
the  section  must  be  found;  and  this  must  be  equal  the  bend- 
ing moment  divided   by  the  working  stress  F  in  the  girder: 

M,. 

F 
When   finding   a   required   modulus,   the   section    has   to    be 
assumed.  i)referably  by  comparison,  after  the  depth  has  been 


to  and  Including  20  Ions,  Vilnch  webs  have  been  repeatedly 
used  and  show  no  signs  of  buckling  with  the  ordinary 
arrangement  of  stllTeners.  The  same  applies  to  5/16lnch 
webs  for  30-  to  50-ton  cranes;  above  this  size  s^-lneh  plates 
are   recommended. 

In  the  case  of  single  web  girders,  >4-lnch  plates  have  been 
used  for  cranes  up  to  7  tons,  increasing  to  5/16  Inch  up  to 
2(1  tons,  and  ■)>,  inch  or  mort,  above,  as  required.  When  the 
stiffeners  are  placed  outside,  T-sections  are  generally  used,  but 
for  cranes  up  to  10  tons,  2'/o.  to  3-lnch  angles  are  amply 
strong  enough,  and  also  convenient  for  fastening  the  brack- 
ets. The  various  formulas  for  pitch  of  stiffeners  used  In 
bridge  practice  do  not  seem  to  agree  with  the  results  found 
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Pig.  25.    Laying  out  a  Girder  of  the  A  Type,  Pig.  24 


^xed.  Allowance  should  be  made  for  the  rivet  holes  in  the 
flanges  to  be  %  larger  than  the  size  of  rivet.  It  is  generally 
found  convenient  to  draw  the  proposed  section  as  shown  in 
Fig.  23. 

Before    the   modulus   itself   can   be    found,   the   moment   of 
inertia  of  the  section  must  be  calculated.     This  quantity,  for 


r 
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TABLE  X.     GENERAL  DIMENSIONS  OF  BOX  GIRDERS 

FOR  ELECTRIC  OVERHEAD  CRANES,  AND 

MODULUS  OF  GIRDER  SECTION 


Depth. 

Flange, 
Inches. 

Angles, 
Inches. 

Webs, 
Inches. 

Modulus. 

2-3  ■ 

12  X    1 

3    x3    xf 

i 

230 

2-3 

12  X    i 

3    X  3    xi 

i 

292 

2-6 

12  X    t 

3    X  3    X  S 

i 

273 

2-6 

12  X    A 

3    X  3    X  A 

i 

308 

2-9 

12  X    S 

3    X  3    xS 

i 

314 

2-9 

12  X    i 

3    X  3    X  A 

i 

380 

3-0 

15  X    1 

3x3x1 

i 

37H 

3-0 

15  X    i 

3i  X  3A  X  i 

6 

530 

3-6 

15  X    f 

3A  X  U  X  i 

i 

500 

3-6 

15  X    i 

3^  X  3i  X  i 

A 

653 

4-0 

18  X    i 

3i  X  3i  X  f 

A 

797 

4-0 

18  X    J 

3i  X  3A  X  i 

A 

940 

4-6 

18x    i 

3i  X  3i  X  * 

A 

998 

4-6 

18  X    f 

4    X  4    X* 

A 

1118 

5-0 

21  X    S 

4i  X  4A  X  J 

i 

1809 

5-0 

21  xl 

4i  X  4i  X  f 

? 

2057 

rectangular  symmetrical  sections  taken  about  the  neutral  axis, 
is  equal  to  1/12  6  7l^  when  6  =  breadth  and  h  =  height  of  rec- 
tangle. 

Referring  to  Fig.  23,  it  will  be  understood  that,  owing  to 
its  irregular  shape,  each  rectangle  A,  B,  C,  and  D  must  be 
treated   independently. 

The  total  moment  of  inertia  of  the  section  can,  therefore, 
be  stated  as  follows: 

(36^-353)  X  13J  +  (353  _  343)  ^  5  +  (34''-293)'x  U  +-  2Q^x  i 


1  = 


12 
=  8,600  approximately. 

It  is  well  known  that  the  modulus  of  moment  of  resistance 

•of  a  symmetrical  section  is  equal  to  the  moment  of  inertia 

divided  by  the  distance  from  the  neutral  axis  to  the  extreme 

outer  edge  of  the  section;   consequently  the  modulus  Z  of  the 

8600 

•section  =: :^47S. 

18 

Tables  X  and  XI  give  approximate  values  of  various  box 
and  single  web  sections  suitable  for  crane  work. 

Although  box  girders  have  been  made  -with  3/16-inch  web 
plates,  it  cannot  be  considered  good  practice  to  use  plates 
less  than  14  inch  thick,  owing  to  the  small  margin  allowed 
tor  deterioration   from   rust.     For  box   girders  on   cranes  up 


in  crane  girders,  since  they  usually  give  the  centers  of  stiff- 
eners unnecessarily  close.  The  average  practice  Is  to  place 
the  stiffeners  about  5  feet  apart,  but  it  is  better  to  reduce 
this  dimension  to  4  feet  6  inches  for  girders  up  to  2  feet 
6  inches  deep.  The  practice  of  placing  channels  or  Z-bars 
inside,  instead  of  using  outside  T-stiffeners,  generally  neces- 
sitates some  hand  riveting;  otherwise  this  is  a  neat  and 
strong  type. 

As  shown  in  Fig.  24,  there  are  two  forms  of  fish  bellied 
girders  in  use.  The  lower  boom  in  both  cases  is  polygonal, 
that  in  A  having  a  side  or  flat  for  each  division  made  by  the 
stiffeners,  while  that  in  B  has  three  straight  cuts  only,  and 
is,  therefore,  cheaper;  the  general  opinion  is  that  both  look 
equally  well  when  erected.  To  find  the  varying  depths  in 
girder  A,  it  is  best  to  draw  a  parabola  in  the  usual  way,  as 
shown  in  Fig.  25.  The  divisions  1  to  7  represent  the  cen- 
ters of  the  stiffeners,  and  the  distance  A  B  must  be  divided 
into  the  same  number  of  equal  divisions  on  each  side  of  the 
center  line   of  the   girder.     Drop  verticals  from   2,   3,  and   4, 


TABLE   XI.     GENERAL  DIMENSIONS  OF   SINGLE  WEB 

GIRDERS  FOR  ELECTRIC  OVERHEAD  CRANES. 

AND  MODULUS  OF  GIRDER  SECTION 


JiL 

j/uw./«i/-o,.v.r. 


Depth 

Flange, 

Angles, 

Webs, 

Inches. 

Inches. 

Inches. 

2-3' ■ 

12  X    S 

3    x3    X  1 

i 

202 

2-3 

12  X    A 

3    x3    xi 

A 

271 

2-6 

12x    1 

3    x3    x| 

i 

238 

2-6 

12  X    i 

3    x3    xi 

A 

282 

2-9 

12  X    1 

3    x3    xj} 

i 

272 

2-9 

12  X    i 

3    x3    xi 

A 

315 

3-0 

15  X    1 

3    x3    x| 

A 

340 

3-0 

15  X    A 

3i  X  3A  X  < 

A 

467 

3-6 

15  X    1 

3i  X  3i  X  s 

A 

448 

3-6 

15  X    A 

3A  X  3i  X  i 

« 

583 

4-0 

18x    I 

3i  X  3A  X  1 

i 

705 

4-0 

18  X    J 

3i  X  3i  X  A 

1 

849 

4-6 

18x    A 

3i  X  3i  X  i 

« 

881 

4-6 

18  X    1 

4    x4    xi 

t 

1002 

5-0 

21  X    1 

UxUxi 

A 

1631 

5-0 

21  xl 

4i  X  4i  X  J 

* 

1917 

etc.,  and  join  C2',  CS\  C-V.  etc.  The  point  of  intersection  be- 
tween these  two  lines  gives  the  depth  of  the  girder  at  that 
point.  Although  the  above  method  gives  a  well-shaped 
girder,  it  is  not  theoretically  correct,  since  the  parabola 
should  be  set  off  from  the  top  flange.  WTien  this  is  done, 
however,  the  ends  of  the  girder  have  to  be  parallel  for  a  cer- 
tain distance  and  this  causes  extra  trouble  in  planing  the 
webs,  without  any  economy  in  material.  In  the  case  of  type 
B,  the  correct  parabola  should  be  laid  out,  and  the  flats  laid 
off  to  suit. 

For   girders    up    to    40    feet   span    which    are    going   to   be 
shipped  in  one  piece,  it  is  possible  and  preferable  to  have 
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the  flange  plates  and  angles  in  one  length,  and  thereby  avoid 
the  joints.  When,  however,  joints  are  necessary  In  the 
flanges,  it  Is  the  practice  of  some  makers  to  allow  25  per 
cent  extra  section  for  the  rivets,  and  the  flange  joint  plates 
and  angles  should  be  of  the  same  section  as  the  flanges  them- 
selvfs,   at  least. 

For  cranes  traveling  at  a  moderately  high  speed,  that  is, 
anything  over  200  feet  per  minute,  the  lateral  stresses  due 
to  suddenly  stopping  the  load  require  consideration.  If.  for 
example,  the  25-ton  crane  previously  referred  to  travels  at 
300  feet  per  minute   (5  feet  per  second)   under  full  load,  the 

Wv' 
momentum  of  the  loud  and  crab  at  full  speed  will  be 


30  X  5' 

or  =  11.6  foot-tons. 

64.4 


2jr 


It  Is  difficult  to  assume  what  would  be  the  least  distance 
that  the  crane  would  travel  before  coming  to  rest  after  the 
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Fig.  26.    Method  of  Stlfifeningf  Steel  Joist  Girders 

current  had  been   shut  off  and  the  brake  had  been  applied, 
but  a  minimum  of  five  feet  has  been  found  satisfactory,  and 
under    this    condition    the    average    horizontal    force    on    the 
11.6 

two  girders  would  be  =  2.3  tons,  or  1.15  ton  per  girder. 

5 
This  would  be  the  concentrated  effort,  but  there  is  also  the 
distributed    effort    due    to    the    girder    itself,    which    will    be 
found  by  the  above  formulas  to  be  about  0.95  ton  per  girder. 

In  order  to  avoid  possible  distortion  from  the  concentrated 
load,  one  must  assume  that  it  is  carried  by  the  upper  part 
of  the  girder  only,  that  is.  the  flange  plate,  angles  and  about 
IS  inches  of  the  webs.  The  bending  moment  from  the  con- 
centrated load,  in  the  above  example,  allowing  for  the  spacing 
of  the  crab  wheels,  is  0.57  X  270  =:  154  inch-tons. 

The  modulus  of  the  upper  flange  taken  horizontally  is  45.7, 
154 

therefore,  the  stress  is =  3.4  tons  per  square  inch. 

45.7 

The  distributed  load  is  carried  by  the  full  depth  of  the 
girder,  and,  allowing  for  the  horizontal  modulus  of  the  whole 
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Fig.  27.    Methods  of  Attaching  the  Rail  to  the  Beam  Girder 

of  the  section,  gives  a  stress  equal  to  about  0.7  ton  per 
square  inch,  bringing  the  total  lateral  stress  up  to  3.4  +  0.7  = 
4.1  tons  per  square  inch. 

The  total  lateral  stress  should  not  exceed  four  tons  per 
square  inch  under  the  above  conditions,  since  the  ratio  be- 
tween flange  width  and  span,  which  is  usually  about  1  to  40, 
Is  large,  and  the  girder  is,  therefore,  more   easily  deflected. 

By  referring  to  Table  IX  it  will  be  seen  that  rolled  steel 
beams  can  be  used  for  cranes  of  varying  capacity,  up  to 
40  feet  span.  The  most  economical  and  only  really  practi- 
cable method  of  using  steel  beams  for  moderate-speed  and 
high-speed  cranes  is  to  attach  a  steel  chequer-plate  platform 
to  both  girders  in  such  a  manner  as  to  provide  the  neces- 
sary lateral  stiffness.  Fig.  26  shows  a  typical  form  of  this 
arrangement. 


There  are  two  common  methods  of  fixing  the  rails  on  the 
beams,  either  by  riveting  on  a  bridge  section  rail,  or  screw- 
ing on  a  flat  bar,  as  shown  in  Fig.  27.  Both  methods  are 
equally   satisfactory. 

[In  the  fourth  installment  of  this  series,  published  in  the 
April  issue,  two  errors  occurred  in  the  numerical  calculations. 
At  the  top  of  iiage  ."j7S  the  calculation  of  the  weight  required 
for  mechanical  brakes  should  have  been,  theoretically,  127 
pounds,  Instead  of  12.5  pounds,  and  the  weight  with  the  extra 
allowance  about  150  pounds,  instead  of  15  pounds,  for  the 
conditions  given.  The  numerical  example  for  a  brake  of  the 
friction  disk  type  also  contains  an  initial  error  which  makes 
the  subsequent  results  eri-oneous.  The  formula  given,  how- 
ever, is  correct.  Those  who  file  these  articles  should,  there- 
fore, make  note  of  this  in  the  places  referred  to.  so  that  con- 
fusion may  be  avoided  when  the  matter  is  referred  to  in  the 

future. — Editok.] 

*     «     « 

ANTI-FRICTION  ALLOYS  FOR  BEARINGS* 

The  load  at  which  rubbing  begins  is  generally  greater,  the 
harder  the  metals  in  contact;  the  coefficient  of  friction  on  the 
other  hand  is  generally  smaller,  the  harder  the  metal.  In  order 
to  reduce  friction  as  well  as  to  avoid  cutting,  hard  substances 
should  be  used  for  bearing  surfaces — hence  the  use  of  phos- 
phor bronze. 

The  use  of  hard  substances,  however,  corrects  only  the  ef- 
fects of  defective  lubrication,  and  assumes  that  the  surfaces 
in  contact  are  regular,  so  that  the  load  Is  uniformly  distrib- 
uted and  not  concentrated  in  certain  points.  If  the  metal  is 
hard  and  unyielding,  the  pressure  on  these  points  becomes 
considerable  and  leads  to  heating  and  cutting.  Hence  the 
bearing  metal  must  have  a  certain  plasticity  so  as  to  mold 
itself  around  the  shaft  and  increase  the  surface  of  contact. 
But  the  bearing  itself  is  constantly  wearing  away  irregularly, 
and  the  plasticity  of  the  metal  must  be  such  as  to  constantly 
restore  its  contact  with  the  shaft. 

We  are  led,  therefore,  to  seek  in  alloys  for  bearings  sub- 
jected to  friction,  two  apparently  contradictory  characteristics, 
namely,  hardness  and  plasticity.  We  may  combine  them,  how- 
ever, in  using  metals  composed  of  hard  grains  embedded  in 
a  plastic  matrix,  and  this  is  the  main  principle  aimed  at  in 
anti-friction  alloys. 

The  constitution  of  bronzes  is  the  reverse  of  that  of  white 
alloys.  Instead  of  hard  grains  in  a  plastic  eutectic,  we  have 
soft  grains  in  a  hard  eutectic  for  the  same  degree  of  plasticity. 
The  behavior  of  bronze  and  white  metals  is  not  Identical,  and 
the  bronze  has  a  greater  tendency  to  cut  than  the  white  alloys. 

If  the  weight  borne  by  the  bearing  of  a  uniformly-rotating 
shaft  be  gradually  increased,  when  a  certain  load  is  reached 
the  oil  is  driven  from  the  space  between  the  shaft  and  the 
bearing,  and  the  metal  becomes  heated.  In  the  case  of  white 
metal  the  wear  is  then  considerable,  and  if  the  load  continues . 
to  increase,  the  alloy  may  be  partially  fused.  In  the  case  'of 
bronze,  the  portions  rich  in  copper  adhere  to  the  shaft,  form- 
ing a  rough  surface  and  increasing  the  friction. 

Bronzes  are  then  inferior  to  white  metals  because  they  are 
less  plastic  and  do  not  mold  themselves  as  well  around  the 
axle;  their  greater  strength  does  not  permit  a  heavier  load, 
for  then  the  lubrication  is  interfered  with,  and  they  tend  to 
become  heated.  Bronzes,  on  account  of  their  constitution, 
have  a  greater  tendency  to  cut  than  white  alloys,  and  thus  pro- 
duce a  deterioration  of  the  axle. 

An  anti-friction  alloy  should  have  hard  grains  In  a  plastic 
matrix;  then  the  load  is  carried  by  the  hard  grains  which 
have  a  low  coefficient  of  friction,  and  the  cutting  can  only  take 
place  with  difficulty.  The  plasticity  of  the  cement  makes  it 
possible  for  the  bearing  to  adjust  itself  around  the  shaft,  thus 
avoiding  local  pressures,  which  are  the  chief  cause  of  acci- 
dents. Such  properties  may  be  obtained  in  binary  alleys  with 
such  metals  as  antimony,  tin.  and  copper,  which  form  chem- 
ical compounds.  The  requisite  properties  are  better  obtained 
in  ternary  alloys,  which  give  a  good  plastic  matrix  (eutectic). 
To  test  an  anti-friction  alloy,  compression  and  the  microscope 
are  invaluable  aids. 


•  Extract  from  paper  by  Mr.  A.  H.  Hioms.  read  before  tlio  Birming- 
ham Association  of  Mechanical  Engineers,  December  17,  lOOS. 
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SPECIAL  AUTOMOBILE  FACTORY  TOOLS 
AND  DEVICES* 

ETHAN   VIALLi 

The  thiiiss  that  iinpiess  a  visitor  most  as  he  Boes  through 
Ilie  great  autoiiiohile  factory  of  the  Geo.  N.  I'ierie  Co,,  Buffalo, 
N.  Y.,  are  the  splendid  buildings,  the  magnilicent  lighting  and 
the  immense  lioor  spaces.  An  idea  of  tlie  size  of  the  plant 
may  be  obtained  from  the  following  dimensions  of  the  various 
buildings  that  make  up  the  group.  The  offlee  building  is 
'2'>0  by  67  feet  and  consists  of  two  stories  and  a  basement, 
the  first  floor  being  used  for  offices,  the  second  as  a  dining 
hall,  smol;ing  and  club  room,  while  the  basement  contains 
closets,  individual  lockers,  bicycle  racks  and  long  rows  of 
white  enameled  wash  bowls.  Next  is  the  manufacturing 
building,  -101  by  205  feet;  the  assembly  building,  410  by  122 
feet;  the  brazing  building,  377  by  55  feet;  the  power  house, 
194  by  5.')  feet;  the  garage,  139  by  55  feet;  and  the  motor 
testing  building,  91  by  43  feet.  All  of  these,  except  the  office 
building,  are  of  the  one-story  saw-tooth  roof  type.  Then 
there  is  the  three-story  body  building,  where  the  automobile 


Fig.  1.     MUUng  the  Ends  of  the  Bearings  of  Aluminum  Crank  Caainga 
for  Pierce  Automobiles 


Fig.  3,     Lathe  Fixture  for  Holding  Four  Cylinders  while  They  are 
being  Rough  Bored 

bodies  are  set  up  and  finished,  the  north  wing  of  which  is 
327  by  60  feet;  south  wing,  401  by  60  feet,  and  the  east  wing. 
50  by  40  feet.  The  floor  space  represents  over  ."iGO.OOO  square 
feet,  and  the  plant  is  as  nearly  fireproof  as  it  is  possible  to 
make  it.  being  almost  entirely  concrete  w'ith  no  more  wood 
anywhere  than   is  absolutely  necessary. 

There  are  in  the  factory  many  very  interesting  features, 
viewed  from  an  engineering  standpoint,  but  as  this  article 
is  to  deal  principally  with  special  tools  and  devices,  other 
features  not  coming  under  this  classification  will  merely 
have  passing  mention. 

In  the  construction  of  the  Pierce  Great  Arrow  car.  alumi- 
num is  very  extensively  used;  bodies,  crank-cases  and  many 
other  parts  being  made  of  this  metal.  The  method  of  mill- 
ing the  ends  of  the  crank-bearings   in   the   aluminum   crank- 


cases  Is  shown  In  KIg.  1.  A  Unished  crank-case  is  shown 
leaning  against  the  machine,  while  another  Is  clamped  10  the 
angle-plate  ready  to  be  milled.  The  lubricant  used  is  a  soap- 
water  mixture.  Fig.  2  shows  the  machine  that  bores  out  the 
crank  and  camshaft  bearings  In  one  operation,  using  three 
boring-bars.  In  connection  with  the  flnlshing  of  these  crank- 
cases,  the  arrangement  shown  In  Fig.  6  Is  very  useful.  It 
consists  of  an  air-drill  to  which  has  been  fitted  a  bracket  and 
taper  mill  as  illustrated,  an<l  It  Is  used  for  trimming  oH  the 
bosses  In  order  to  save  chipping  and  filing.  The  iiiacblne 
produces  a  smooth  finish  (piickly  and  It  is  easily  operated. 

Machlnlner  the  Cylinders 
The  fixture  used  to  hold  the  cast-iron  cylinders  while  rough- 
boring,  is  shown  in  Fig.  3.  After  •seasoning,"  the  cylinders 
are  ground  on  the  machine  shown  in  Fig.  4.  In  this  ma- 
chine the  cylinder  remains  stationary  and  the  emery  wheel 
is  rotated  around  the  bore  as  it  grinds.  The  loose  emery  and 
metallic  dust  is  removed  through  the  hose  which  is  coupled  to 
the  cylinder,  and  which  is  connected  with  the  piping  of  a  pow- 
erful  sMiiiMii   tan   sysleiii.     A  jig   for  holding        :  I'.s   while 


Fig.  2.    Machine  for  Boring  the  Crank  and  Cam-shaft  Bearings 
at  the  Same  Time 


•i^nim 


•  For  previous  articles  on  tliis  siihjoet.  see  Drop  Fttr^e  Work  in  an 
Automobile  Shop,  September,  liiii.s;  ( H'Kanization  anil  Kiiiiipmenr  of 
an  Automobile  Factory,  Mairb.  inil'.l;  Special  Tools  and  Devices  for 
Automobile  Factories."  April.  llMiii.  and  Autogenous  Welding  as  a 
Means  of  Repairing  Cylinders.   April,  1909. 

t  Associate  Editor  of  Machinebv. 


Fig.  4.     Grinding  the  Cylinders— The  Hose  to  the  Right  ia  for 
Carrying  away  the  Dust 

drilling,  reaming  or  tapping  the  various  holes,  is  shown  in 
Fig.  7.  and  a  complete  set  of  valve-hole  finishing  tools  is  shown 
in  £ig.  ,'). 

Roughing-  Out  Piston  Rings 

The  piston-rings  used  in  this  shop  are  roughed  out  in  a 
different  way  from  any  the  writer  has  seen  elsewhere,  though 
they  are  finished  on  the  grinder  in  the  usual  manner.  A 
view  of  the  specially  fitted  machine  used,  is  shown  in  Fig.  8. 
This  view  was  taken  from  above,  back  of  the  turret  and  look- 
ing toward  the  chuck.  The  inside  of  the  ring  casting  is  bored 
by  means  of  a  boring-bar  in  the  turret,  guided  by  a  bushing 
in  the  spindle,  which  is  the  general  practice.  The  outside  is 
also  turned  eccentric  at  the  same  time  by  means  of  a  sliding 
tool-carriage  and  an  eccentric  cam-ring  A.  acting  on  the 
guide  B  which  causes  the  carriage  and  turning  tool  to  feed 
in  and  out  as  the  spindle  rotates  with  the  work.  The  small 
cam  C.  placed  on  the  outside  of  the  cam-ring  A.  is  used  to 
operate  a  special  mechanism  for  notching  the  rings  at  their 
thinnest  point   in  order  to   facilitate  the  splitting  operation. 
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which  Is  done  on  a  milling  machine.  Ab  the  cam-ring  turns, 
cam  C  comes  into  contact  with  the  part  D  which  Is  pushed 
outward  pulling  with  it  the  part  E,  which  causes  a  little  tool 
at  F  to  notch  or  mark  the  casting  at  its  (iilnnest  point,  as 
If  it  had  been  struck  with  the  edge  of  a  sharp  chisel.  Before 
this  notching  device  was  put  on  the  machine,  the  rings  were 
notched  In  the  tool  shown  in  Fig.  9,  which  has  an  indicator 
needle  at  the  bottom  to  indicate  the  thickest  part  of  the 
ring,  thus  locating  the  thinnest  place  at  the  top  where  It  is 
to  be  split  by  a  saw.  The  ring  is  clamped  by  means  of  an 
eccentric  lever  which  pushes  up  the  block  A'.  Of  course  the 
testing  of  each  separate  ring  to  find  the  thinnest  part  took 
a  great  deal  more  time  than  is  required  when  the  rings  are 
automatically  marked  at  the  proper  place  before  being  cut 
off  from   the   original   casting   by   the   gang   tool. 

Machining  Small  Cams,  and  Balls  for  Ball-and-Socket  Joints, 
—Construction  and  Use  of  Special  Fixtures,  etc. 

Small    cams   used    for   valve    lifting    are   turned    by    being 
keyed  in  place  on  a  mandrel  having  a  master-cam  which  oper- 


this  is  placed  a  socket-wrench  fitting  the  heads  of  the  cap- 
screws  to  be  re-cut.  Clamped  to  an  angle-plate  below  the 
spindle,  is  a  die  and  holder  as  illustrated.  A  boy  can  accu- 
rately size  a  large  number  of  screws  in  a  day  at  a  very  small 
expense.  For  slotted-head  screws,  a  screw-driver  is  used  in 
the  chuck  in  place  of  a  socket  wrench.  Undersize  nuts  are 
also  retapped  in  this  machine  by  putting  a  tap  in  the  chuck 
and  using  a  special  socket  to  hold  the  nuts. 

Bevel  gears  are  hardened  and  the  rough  hole  is  then  trued 
up  and  ground  to  size  on  the  machine  shown  in  Fig.  15,  the 
chuck  being  shown  in  detail  in  the  line  engraving  Fig.  28. 
As  will  be  seen  from  this  illustration,  the  gear  is  centered 
in  the  chuck  by  a  sliding  cup  which  is  pushed  forward  by  a 
long  bolt  (not  shown)  which  passes  through  the  hollow  spin- 
dle of  the  machine.  As  this  bolt  is  screwed  in,  it  moves  the 
sliding  cup  (with  the  bevel  gear  in  it)  forward  until  the 
large  end  of  the  gear  comes  in  contact  with  the  removable 
front  plate;  then  only  a  slight  turn  is  needed  to  lock  it 
firmly  and  centrally  in  place.     An  end  view  of  another  chuck 
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TOOL  STEEL    HARDEN  *ND  GRIND 


Fig.  6.    Complete  Set  of  Tools 

ates  a  sliding  carriage  holding  the  cutting  tool,  as  shown  in 
Fig.  10.  The  carriage  guide  is  held  up  to  the  master-cam  by 
a  weighted  chain  running  over  a  pulley  as  shown. 

The  balls  on  the  ends  of  levers  used  in  ball-and-socket  joints 
and  for  other  purposes,  are  turned  in  a  lathe  by  using  the 
device  shown  in  Fig.  12.  The  height  or  radius  of  the  cutting 
tool  and,  consequently,  the  size  of  the  ball  turned,  is  regu- 
lated by  the  screw  A.  The  tool  is  s%vung  around  in  an  arc 
by  turning  the  handle  B  which  is  fastened  to  a  worm  mesh- 
ing with  an  enclosed  worm-gear. 

The  pin  holes  for  the  front-axle  steering-knuckles  are  drilled 
and  reamed  in  the  jig.  Fig.  13,  while  the  differential  gear 
cases  on  the  rear  axle,  are  held  as  shown  in  Fig.  11.  when 
the  holes  for  the  clamping  bolts  are  drilled. 

Many  of  the  cap-screws  used  are  too  large,  so  to  avoid 
trouble  in  the  assembling  room,  the  threads  are  resized  in 
the  device  shown  in  Fig.  14.  This  is  a  hand-machine,  the 
spindle   of   which   has   a   chuck   at   the   lower   end.   and    into 


for  Finishing  Valve  Holes. 

used    for   holding   a   number   of  different  sizes  of   spur-gears 
while  grinding  the  hole,  is  shown  in  Fig.  16. 

A  special  milling  fixture  used  for  backing  off  the  teeth 
of  three-toothed  claw-clutches,  is  shown  in  Fig.  17,  and  In 
detail  in  Fig.  29.  In  using  this  device,  the  milling  cutter 
and  clutch  blank  are  placed  in  the  proper  relation  to  each 
other,  and  the  pin  A  is  placed  against  the  stop-pin  B.  The 
hand  lever  C  is  then  slowly  pushed  forward  in  the  direction 
indicated  •  by  the  arrow.  This  rhovement  is  transmitted, 
through  clutch  D,  to  the  screw  E  the  lead  of  which  deter- 
mines the  angularity  of  the  face  F  of  the  clutch  tooth.  When 
the  pin  G  strikes  the  stop-pin  B,  one  cut  is  completed.  The 
lever  C  and  the  screw  E  (against  which  the  clutch  D  la  , 
pressed  by  the  springs  shown)  is  then  turned  back,  the  screw 
moving  120  degrees  or  until  pin  A  strikes  B,  and  the  lever 
and  the  work  moving  240  degrees  or  until  clutch  D  turns  in 
relation  to  screw  E  120  degrees  after  the  movement  of  the 
latter  has  been  arrested  by  the  pins  A  and  B.     Clutch  D  is 
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tlien  again  forced  Into  engagement  with  the  aerew  by  the 
springs  shown,  and  in  tliis  way  the  worli  Is  indexed  for  the 
next  cut. 

Except  for  the  working  of  the  lever  for  each  cut,  the  de- 
vice is  automatic  In  action,  as  the  teeth  are  cut  exactly  alike 
and  an  equal  distance  apart,  and  as  the  hand  lever  Is  drawn 
back  to  index,  the  clutch  blank  is  also  drawn  away  from  the 
cutter  and   placed    in   position   for   the   next   tooth. 


and  placed  as  at  U.  The  space  between  the  bushing  and 
the  half-mandrel  is  then  fliled  with  babbitt  from  the  kettle 
C.  An  immense  amount  of  brazing  of  all  kinds  U  done  in 
this  factory,  and  the  form  of  brazing-turch  and  stand  used 
is  shown   In  Fig.  22. 

The  Inspecting:  Department 
The   department    where   the   machined    parts   are    Inspected 
Is  in  charge  of  Mr.   W .  C.  Wenk,  and   it  is  one  of  the  most 


Tig.  6.    Air  Drill  with  Taper  Mill  uaed  for  Trimming 
the  Crank-case  Bosses 


Fig.  7.     Jig  for  Holding  Cylindt^rs  while  Drilling. 
Reaming  or  Tapping  the  Various  Holes 


Fig.  8.    Machine  for  Boring  the  Inside  and  Outride 
of  Eccentric  Rings  simultaneously 


A  fixture  used  while  slotting  the  quadrants  for  the  change 
gear  lever,  is  shown  in  Fig.  18  with  a  finished  quadrant  in 
place.  As  the  bushed  pin  holes  in  the  side  of  the  device 
show,  the  quadrant  can  be  placed  in  four  different  positions, 
corresponding  to  the  several  slot  ends,  without  removing  it 
frcm  the  fixture. 


important  in  the  factory,  for  upon  it  depends,  to  a  great  ex- 
tent, the  reputation  of  the  output.  Jlany  cf  the  inspecting 
tools  and  gages  used  here  have  been  designed  especially  for 
the  work  by  Mr.  A.  F.  Wisner,  the  chief-draftsman,  who  has 
also,  in  conjunction  with  Chief  Engineer  Ferguson,  designed 
a    large   part   of  the   special   tools   which   have   been   already 


Pig.  9.    Tool  formerly  used  for  Locating  the  Thinnest        Fig.  lO.    Machine  arranged  for  Turning  Valve  Cams 
Part  of  the  Rings  prior  to  Splitting 

In  Fig.  19  are  shown  two  expanding  arbors,  and  in  Fig.  20, 
three  forms  of  drilling  jigs  vi  ith  different  locking  devices  on 
each. 

Brass  bushings  used  in  some  of  the  bearings  are  lined 
with  babbitt  in  the  type  of  jigs  show^n  at  A  Fig.  21.  The 
bushings  are  first  heated  on  a  flat  iron  plate  B  and  then 
tinned  on  the  inside  with  acid  and  common  wire  solder.  This 
tinning  is  done  so  that  the  babbitt  will  adhere  firmly  to  the 
brass,  as  it  would  otherwise  have  a  tendency  to  peel  off. 
After  being  tinned  the  bushings  are  clamped  as  shown  at  A 


Fig-  11.     DriUing  Bolt  Holes  In  the  Differential 
Gear  Case 

shown.  The  inspection  methods  of  Jlr.  Wenk  and  his  men 
are  very  thorough  and  no  chances  are  taken  on  poor  work- 
manship or  castings  that  "might  do."  All  work  is  taken  to 
the  inspecting  room  after  each  complete  operation,  and  O.  K.'d 
or  rejected  before  it  has  a  chance  to  go  onto  another  machin?. 
In  this  way,  a  piece  that  has  been  spoiled  is  scrapped  before 
any  more  useless  work  has  been  put  on  it.  As  soon  as  a 
piece  of  work  has  been  found  that  does  not  come  up  to  the 
standard  requirements,  a  "Scrap  Material"  tag  like  the  one 
shown  in  Fig.  30,  but  fully  filled  out,  is  attached  to  it.     Three 
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Fig.  12.     Attachment  for  Turning  Spherical  Ends  of  Different  Diameters 
for  Ball-and-aocket  Joints 


Fig.  13.     DrllUnR  and   R^^aming  Pin  Holes  In  the  Front  Axle  for 
the  Steering  KnuckleB 


Fig.  14.     Small  Hand-operated  Machines  for  Re-cuttiner  Cap-ecrews 
or  Re-tapping  Nuts 


Fig.  15.     Grinding  the  Hole  in  a  Hardened  Bevel  Gear— See  Detail 
of  the  Chuck  in  Fig.  28 


Fig.    16.     End   View   of  Chuck   for   Holding    Spur   Gears    when 
Grinding  the    Holes 


Fig.  17.    Fixture  for  Holding  Three-tooth  Claw-clutches  when 
Milling  the  Teeth 


Fig,  18.     Slotting  Fixture  for  the  Quadrant  of  the  Change  Gear  Lever 


P*Ig.  19.    Tw^o  Expanding  Arbors 
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Fig*.  20.    Three  Types  of  Drill  Jlga.   each  of  which  la  equipped 
with   Different  Locking  Devices 


Flgr.  21.     Bench  where  BninH  HuHhinge  um<  o     i. 
are  lined  with  Babbitt 
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Pig.  22.     A  Simple  and  Inexpensive  Form  of  Burner  and  the  Stand 
which  are  used  for  Brazing 


Fig.  23.    Some  of  the  Gages  used  In  the  Inspecting  Departroent  for 
Testing  the  Accuracy  of  Keyseats,  Valves,  Bevel  Gears,  etc. 


Fig.  24.    Micrometer  Gage  for  Testing  the  Size,  Roundness  and  Parallelism  plg.  36.    Starrett  Indicator  and  Stand  used  for  Testing  the  Accuracy 

of  the  Cylinder  Bores  of  Gears  of  Various  Kinds  and  Sizes 


Fig.  26.     Testing  the  Hardness  of  a  Gear  w^th  a  Sclerescope 


Fig.  27.     One  of  the  Gage  Cases  in  the  Inspecting  Room 
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duplicate  report  slips  like  those  shown  in  Fig.  31  are  then 
made  out  and  one  copy  filed  in  the  inspecting  room,  one  sent 
to  the  general  foreman  and  the  other  to  the  cost  department. 
In  this  way  a  complete  record  is  kept  of  all  work  and  the 
man  at  fault  easily  traced.  The  work  of  handling  the  small 
parts  is  greatly  facilitated  by  placing  them  in  large,  oblong, 
pressed-steel  pans,  and  wheeling  them  from  place  to  place 
on  low  four-wheeled  trucks. 

Fig.  23  shows  some  of  the  gages  used;  A  is  a  double  "star" 
gage  for  testing  the  size  and  alignment  of  the  opposite  ends 
of  a  hub;  B  and  C  are  Woodruff  key-seat  gages  for  testing 
the  size,  depth  and  alignment  of  two  and  three  key-seats, 
respectively;  G  is  a  valve  bevel,  size  and  stem  gage  which 
is  used  as  shown  at  F;  B  is  a  gage  for  testing  the  size,  dis- 
tance, depth,  straightness  and  alignment  of  three  holes;  and 
71  is  for  testing  a  bevel  gear  and  its  shaft  position.  Fig.  24 
shows  an  inside  micrometer  caliper  fitted  to  a  special  base, 
which  is  used  for  testing  the  bore  of  cylinders  for  size, 
roundness  and  parallelism.  As  the  one  on  the  bench  shows, 
the  micrometer  head  can  be  laid  flat  or  placed  upright  when 
it  Is  held  in  place  by  spring  clips.  The  special  base  makes 
it  easy  to  detect  small  hollows  or  other  faults  that  might 
otherwise  escape  notice.     Fig.  25  shows  a  stand  and  a  Star- 
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DetaU  of  tbe  Chuck  used  for  Holding  Bevel  Gears  when 
Grinding  them,  as  illustrated  in  Fig.  15 


table  in  large  dishes  or  platters  and  the  men  help  them- 
selves to  all  they  want,  at  a  straight  charge  of  fifteen  cents: 
each.  The  necessary  waiters  are  provided  by  having  the- 
men  in  the  inspection  department  quit  work  at  11:30.  eat 
their  dinner,  and  then  serve  the  rest.  A  glance  at  the  en- 
graving will  show  that  the  dining  room  compares  favorably 
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Fig.  20.    Plan  and  Elevations  of  the  Clutch  Milling  Fixture  shown  in  Fig.  17 


with  many  of  the  higher-class  restaurants  in  its  fittings,  and 
as  to  the  quantity  and  quality  of  the  food,  the  writer  can 
say  from  personal  experience  that  it  is  first  class  in  every- 
way. 

«     *     « 

The  Comptroller-General  of  Patents  of  Great  Britain  has- 
ordered  a  patent  owned  by  the  British  Westinghouse  Electric 
&  :Mfg.  Co..  relating  to  electric-arc  lamps,  to  be  revoked  on  the 
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rett  indicator,  used  to  test  gears  of  various  kinds  and  sizes. 
The  plug  or  spindle  on  which  the  gear  is  placed,  acts  as  a 
gage  for  the  hole,  while  the  indicator  shows  how  much  the 
outside  of  the  teeth  are  out.  Gages  and  bushings  for  other 
sizes  of  gears  are  also  shown  in  this  Illustration.  Fig.  26 
shows  the  sclerescope  used  to  test  the  hardness  of  all  gears 
and  other  hardened  parts.  A  view-  of  one  of  the  gage  cup- 
boards  is  shown   in  Fig.  27. 

Testing  the  Motors 
The  motor  testing  department  is  in  a  building  by  itself 
some  distance  from  the  main  group.  Here  all  engines  are 
required  to  run  a  large  fan,  as  shown  in  Fig.  32,  at  a  cer- 
tain speed  for  seventy  hours,  before  being  allowed  to  go  into 
an  automobile.  This  method  of  testing  is  probably  the  most 
satisfactory  way  of  getting  at  the  real  power  of  a  motor.    The 
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SCRAP  MATERIAL. 


Draw.  No. , 

Card  No 

Article 

Cause  of  Rejection 


Fo.  No. 
Emp.  No... 


Date 


Inspector 


Fig.  30.     "Scrap  Material"  Tag  which  is  attached  to  Defective  Work 

ground  of  inadequate  working  of  the  patent  in  the  United 
Kingdom.  It  appears  that  the  company  manufactured  about 
1.300  lamps  in  England,  but  that  a  license  had  been  granted  a 
German  concern  to  import  the  patented  article  in  Great 
Britain,   for  which   privilege   the  German   company   paid   the 
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Fig.  31.    Duplicate  Report  Slips  which  are  filled 

differential  and  transmission  gears  are  also  tested  by  the 
fan  method,  as  shown  in  Fig.  33,  the  mechanism  being  driven 
by  an  electric  motor  of  measured  rating;  any  friction  beyond 
an  allowed  amount  is  at  once  detected. 

Fig.  34  shows  the  neat  way  that  small  parts  are  stored  in 
metal  boxes  in  the  stock  room.  Everything  is  plainly  labeled 
and  easily  found. 

A  partial  view  of  the  big  dining  room  where  luncheon  is 
served  to  the  men,  is  shown  in  Fig.  35.  In  this  room  eight 
hundred  workmen  can  be  seated  at  once.  The  lunch  is 
served   family   style;    that   is,   everything   Is   placed    on   the 


out  when  it  is  Necessary  to  reject  Defective  Work 

British  Westinghouse  Co.  a  considerable  royalty.  As  the  num- 
ber of  lamps  imported  under  this  agreement  was  several  times 
greater  than  the  number  manufactured  in  the  United  Kingdom, 
it  was  considered  by  the  authorities  that  the  patented  article 
was  not  manufactured  to  an  adequate  extent,  and  the  patent 
has  been  revoked  and  the  patentee  ordered  to  pay  the  appli- 
cant for  the  revocation  $375  for  costs.  Thus,  it  seems,  that 
manufacturers  of  patented  articles  outside  of  Great  Britain 
run  a  risk  of  having  their  patents  revoked  if  they  do  notr 
manufacture  practically  the  whole  supply  for  the  British  de- 
mand in  that  country. 


May,  1909 


MACHINEKY 


079 


PROPER  DESIONINQ  OF  MILLING  AND  DRILL- 
ING FIXTURES  AND  JIGS* 

R.  B.  LITTLEt 

In  the  designing  of  milling  and  drilling  ttxtures  and  Jigs, 
I  find  from   experience  that  there  is  always  a  chance  of  the 

designer  (iverlooking  some  important  imiiii  iliat  is  vital  to  the 


Fig.  32.    Motor-testing  Department — Each  Engine  Is  directly  connected 
to  a  Pan  which  It  drives  for  a  period  of  70  hours 

proper  working  of  the  jig  or  fixture.  After  observing  these 
points  for  a  long  time  and  noting  each  one  carefully,  I  have 
compiled  them  into  a  set  of  sheets  carefully  arranged,  and  we 
find  them  one  of  our  greatest  helps  in  this  work.  Each  mem- 
ber of  our  drafting  department  is  given  a  set  of  the  sheets  and 
is  required  to  answer  in  his  own  mind  each  question  given  as 
he  proceeds  with  the  design  of  the  fixture. 

Accompanying  the  catechism  on  the  design  of  jigs  and  fix- 
tures is  one  for  checking  drawings  which  we  believe  is  espe- 
cially good.  It  is  believed  that  every  point  is  touched  on  in 
proper  order.  These  helps  will  be  found  particularly  valuable 
to  the  chief  of  the  tool-designing  department.     It  will  relieve 


Pig,  33.    Testing  the  Differenti&l  and  Transmission  Gears 

him  of  much  of  the  checking  of  drawings  and  the  small  de- 
tails of  work,  allowing  him  to  put  forth  more  and  better 
efforts  in  a  more  profitable  direction. 

Things  to  be  Considered  before  Designing' 

1. — Does  the  part  you  are  working  on  need  a  special  fixture? 

2. — What  degree  of  accuracy  is  required  in  the  work?  Is 
It  necessary  that  the  drilled  or  milled  pieces  be  intechange- 
able? 

3. — Are  there  enough  pieces  to  be  machined,  and  will  the 
accuracy  of  the  work  or  the  time  gained  warrant  making  the 
fixture? 

4. — -If  it  takes  longer  to  mill  or  drill  the  part  with  a  fixture 
than  without  it,  will  the  accuracy  of  the  work  when  done  with 
the  fixture  compensate  for  the  loss  of  time? 

5. — ^Will  any  time  be  saved  if  the  fixture  is  designed  so  as  to 
do  a  number  of  pieces  at  each  setting? 

6. — Can  the  fixture  be  designed  so  that  the  operator  can  be 
replacing  parts  already  done  while  others  are  being  done? 

•  For  additional  informatinn   on  this   siib,1ect.   see  Jigs  and   Fixtures 
(first  installment!,  April,  1908,  and  articles  there  referred  to. 
t  -Address  ;    Oscar  Lear  Auto  Co.,  Springfield,  Ohio. 


7. — In  drill  jigs,  if  the  holes  to  be  drilled  differ  greatly  In 
size,  will  it  pay  to  make  two  Jigs  rather  than  put  two  largely 
different  sized  holes  In  the  one?  Have  you  range  of  speed  or 
capacity  varying  enough  to  drill  the  two  largely  different 
sized  holes  on  any  one  drill  press? 

Aner  Deslgnlngr  Milliner  or  DrllUnK  Fixtures 

1.— Considering  the  Job,  la  the  flxture  too  expensive  to 
build? 

2. — Will  the  flxture  be  a  money-saver?  Can  you  do  more 
pieces  and  do  them  better  with  the  fixture  than  without  it? 

3. — Will  the  expense  of  building  the  fixture  be  greater  or 
less  than  that  of  the  employes'  extra  time  required  to  do  the 
work  without  the  flxture,  and  do  it  as  well? 

4. — What  arrangement  for  holding  the  part  in  place  in  the 
fixture?  Is  it  the  simplest  and  quickest  to  operate,  both  In 
putting  in  the  part  and  removing  it,  of  anything  you  can  de- 
sign without  sacrificing  effectiveness? 
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Pig.  34.    View  of  the  Stock-room,  showing  the  Neat  Arrangement  ol 
the  Metal  Boxes  which  hold  Small  Parts 

.5. — What  arrangement  for  taking  care  of  milling  and  drill- 
ing chips?    Caa  the  chips  be  easily  and  quickly  cleaned  away? 

6. — Has  the  fixture  any  bad  places  to  collect  grease  and 
dirt?    Any  non-get-at-ahle  places  that  will  require  cleaning? 

7. — Has  the  flxture  any  weak  points  that  may  be 
strengthened?  Are  any  of  the  parts  a  great  deal  stronger 
or  heavier  than  necessary? 

S. — Is  the  fixture  too  heavy  and  awkward  to  handle? 

9. — Is  there  anything  to  hinder  getting  oil  or  compound  on 
the  work? 

10. — If  a  pattern  is  to  be  made,  are  there  fillets  in  all  sharp 
corners  where  it  is  possible  to  put  them?    What  arrangement 


Pig.  36.    The  Dining  Aoom  at  the  "Works,  which  wlU  accommodate 
800  Workmen 

for  draft?  Can  the  pattern  be  made  so  that  it  will  come  out 
of  the  sand?  Are  there  any  sharp  corners  to  hold  the  sand  in 
the  pattern,  or  to  break  away  in  pouring? 

11. — Is  there  anything  about  the  make-up  or  operating  of 
the  fixture  to  endanger  life  or  limb  of  the  employe? 

12. — Is  the  base  of  the  fixture  broad  enough  so  that  it  has 
no  tendency  to  tip  over  while  the  work  is  being  done?  Does 
the  pressure  of  the  work  fall  within  the  base? 

13. — If  the  flxture  will  require  oiling  at  any  point,  have  you 
provided  an  oil  hole? 
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Drill  Jlffs 

l._Ho\v  Is  the  part  lorated  in  the  Jig  with  regard  to  drill 
bushings?  Is  it  located  from  the  rough  or  from  some  pre- 
vious operation? 

o — Pops  ti,e  jjg  need  fastening  down  to  the  drill  press  bed? 
If  so.  what  arrangement  for  same? 

3 — If  the  jig  is  a  small  one  and  not  to  be  fastened  down. 
la  there  a  handy  plaeo  to  hold  it  from  turning  witli  the  drill? 

4.— What  takes  the  thrusi  of  the  drill? 

5, — ooes  the  point  of  drilling  at  any  place  fall  outside  the 
base  of  the  jig? 

6 — If  the  jig  registers  from  hole  to  hole,  what  method  of 
registering  is  used?  Is  it  quick  and  simple  to  operate  and  is 
it  positive  and  accurate? 

7— If  any  of  the  holes  are  to  be  tapped  or  reamed  outside 
the  jig.  have  you  allowed  for  this  in  the  sizes  of  the  bushings? 

g,_Are  the  bushings  as  close  to  the  work  as  you  can  net 
them,  and  are  they  long  enough  to  guide  the  drill  through  tho 
hole? 

9.— If  the  bushings  are  necessarily  long  are  they  relieved  at 
top  end  to  prevent  chips  from  clogging  around  the  drill? 

10. — Is  there  a  chance  for  the  drill  to  run  out  without  drill- 
ing a  hole  in  the  bed  of  the  drill  press? 
Milling  Fixtures 

1. — Can  the  part  be  held  more  securely  or  the  work  done 
more  accurately  with  a  special  milling  fixture? 

2. — Will  the  fixture  save  any  time  in  doing  the  work? 

3__What  takes  the  thrust  of  the  cutter?  Is  it  strong  enough 
to  take  the  thrust  of  the  heaviest  cut  liable  to  be  made? 

4._What  arrangement  for  clamping  the  fixture  to  the  platen 
of  the  milling  machine? 

5._What  arrangement  for  locating  the  part  in  the  fixture 
in  proper  relation  to  the  milling  cutter?  Located  from  the 
rough  or  from  some  previous  operation? 

6. — Is  there  a  tongue  on  the  bottom  of  the  fixture  for  lining 
it  up  in  the  T-slot.  and  is  it  the  proper  width  to  fit  the  size  of 
machine  to  be  used  on  the  job? 

7. — If  the  fixture  is  a  long  one.  is  it  strong  enough  to  pre- 
vent buckling  after  the  mill  has  passed  over? 

8. — Are  there  any  projections  which  will  bank  the  milling 
chips  up  in  the  way  of  the  cutters? 

9,_If  the  fixture  has  a  dividing  head  or  registering  ar- 
rangement, what  method  is  used?     Is  it  accurate  and  positive? 

10. — If  the  work  is  close  to  the  arbor,  have  you  allowed  room 
for  the  arbor  collars  to  pass  over  or  by  it? 

11.— If  you  intend  using  a  facing  cutter,  is  the  part  sup- 
ported at  the  proper  places  opposite  the  cutter  so  as  to  avoid 
the  tendency  of  the  work  to  spring  away  from  the  cutter? 

12. — If  formed  or  outline  cutters  are  to  be  used,  can  they 
be  ground  without  changing  their  forms? 

To  Check  Your  Own  Drawing 

1 Have  you  given  all  dimensions  necessary  for  the  pat- 
tern-maker, the  forge  man,  and  the  tool-maker? 

2. — Drawing  number  on  each  sheet? 

3. — Pattern  symbol  for  each  part  that  requires  a  pattern? 

4. — The  material  and  number  required  of  each  detailed  part? 

5. — The  shop  number  of  the  fixture  to  be  built  or  the  order 
number  under  which  it  is  built? 

6. — The  name  of  the  fixture?  • 

7 — The  symbol  of  the  part  to  be  machined? 

8. — The  date? 

9. — The  proper  note  for  every  hole,  whether  drilled,  tapped, 
reamed,  bored,  cored,  or  counterbored? 

10. — 'Dimensions  for  the  location  of  every  hole  and  its  depth 
and  size? 

11. — On  all  studs,  pins,  arbors,  etc..  the  kind  of  fit  required; 
whether  sliding,  running,  wringing,  loose,  tight,  tapping,  drive 
or  press? 

12. — Over-all  height,  length,  width,  etc.,  of  all  parts?  Will 
all  sets  of  dimensions  add  up  and  produce  the  over-all  dimen- 
sions given? 

13. — The  diameter  and  length  or  thickness  of  all  round 
parts? 

14. — All  required  finish  marks? 

1.5. — The  kind  and  number  of  threads  for  all  special  taps  or 
threaded  pieces 


IG. — Will  all  the  parts  fit  together  as  you  intend  them  to. 
if  the  tool-maker  follows  your  figures? 

17. — Are  all  your  threads  shown  long  enough  so  that  all 
nuts  will  come  down  to  place? 

18. — Notes  for  all  parts  you  wish  hardened,  ground,  etc.? 

19. — Does  your  layout  show  plainly  how  to  assemble  the  fix- 
ture yo>i  are  building? 

20. — Have  you  given  finished  faces  for  the  tool-maker  to  lay 
out  his  work  from,  and  have  you  given  the  location  of  all 
important  holes,  slots,  bosses,  tongues,  grooves,  etc..  from 
these  finished  faces? 

21. — Have  you  given  all  the  views  necessary  for  each  part 
to  make  its  every  detail  plain  and  readable  to  the  maker? 

22. — Have  you  given  all  necessary  notes  such  as  knurl,  flat, 
rough-finish,  finish  all  over,  and  your  authority  for  all  gages 
quoted,  whether  B.  &  S.,  Stubbs.  U.  S.  Std.,  etc.? 

23. — In  laying  out  circles  of  holes,  have  you  given  the  chord 
from  hole  to  hole? 

24. — Notes  for  all  coil  springs  including  size,  and  whether 
compressed  or  extended? 

25. — Have  you  figured  your  tapers  accurately? 

26. — Can  you  do  anything  to  your  drawing  to  improve  its 
appearance? 

27. — Is  there  any  way  you  can  show  your  idea  more  plainly 
to  the  shop  man?    Can  you  make  your  drawing  more  readable? 

28. — W'ill  the  fixture  you  have  designed  work  as  well  when 
made  as  it  appears  to  work  on  paper. 


THE  VALUE  OF  AN  EFFICIENT  ACCOUNTING 
SYSTEM 

In  an  address.  "Changing  Industrial  Conditions,"  delivered 
by  James  Logan,  mayor  of  Worcester,  Mass.,  at  the  Com- 
mencement of  the  Worcester  Polytechnic  Institute,  June  11th, 
190S,  strong  emphasis  was  put  on  the  need  for  eflScient  ac- 
counting systems  in  manufacturing  enterprises.  He  said  that 
an  accounting  system  is  as  real  an  invention  and  that  it  marks 
an  advance  in  Industry  as  great  as  many  mechanical  inven- 
tions. It  was  his  opinion  that  cost  analysis  in  some  lines  of 
industry  has  done  as  much  to  reduce  the  cost  of  production 
during  the  past  five  years  as  have  the  mechanical  inventions 
made  during  the  same  period.  Yet  there  are  manufacturers 
who  spend  money  lavishly,  whose  scrap  heap  for  old  ma- 
chinery represents  not  one,  but  several  fortunes,  who  are 
conducting  their  accounting  by  as  crude  methods  as  those 
w'hich  were  in  vogue  when  the  stage  coach  represented  rapid 
transit.  These  manufacturers  have  thrown  into  the  scrap 
heap  millions  of  dollars'  worth  of  machinery  which  was  no*. 
worn  out  and  which  still  had  in  it  years  of  efficiency,  but 
because  they  were  without  definite  knowledge  of  what  it  cost 
to  operate  the  old  machines,  they  had  been  persuaded  to  throw 
them  into  the  scrap  heap,  taking  estimated  costs  of  the  oper- 
ation of  new  machines — estimates  which  are  always  stated  in 
minimum  figures,  and  which  are  almost  never  correct.  As  an 
example  in  point.  Mr.  Logan  further  said: 

"I  have  in  mind  a  series  of  envelope  machines,  which  with 
the  patents  cost  approximately  $40,000.  which  could  make  and 
print  envelopes  at  one  operation  for  practically  nothing  If  you 
simply  figured  the  wages  of  the  girl  who  sat  before  the  ma- 
chine. But  no  allowance  was  made  for  the  fact  that,  in  actual 
operation  of  these  complicated  machines,  high-priced  mechanics 
had  to  stand  over  them  all  the  time  with  a  monkey-wrench 
and  screw-driver  to  keep  them  running.  WTien  this  cost  as 
well  as  repairs  and  interest  on  the  extra  investment  were  con- 
sidered, the  older  machine,  which  made  less  waste,  required  less 
supervision,  and  stood  a  smaller  interest  charge,  distanced  in 
the  race  the  new,  improved,  automatic,  fast-running  machine, 
and  it  has  gone  to  the  junk  heap  and  the  machines  running  be- 
fore this  machine  was  invented  and  installed  in  the  same  fac- 
tory are  still  doing  good  work  and  at  a  lower  cost  (when  all 
the  costs  were  figured  in)  than  the  new  machine  ever  did.  The 
point  I  w-ant  to  make  is  this:  it  there  had  been  a  knowledge 
of  the  actual  costs  of  operation  of  the  old  machines,  a  com- 
parison of  those  costs  would  have  developed  the  fact  that  the 
new  machine  was  not  a  good  investment  and  its  purchase 
would  never  have  been  considered." 
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ANVILS  AND  FORGES* 

JAMES  CKANl 

The  anvil  aiirt  the  forge  are  the  two  most  important  ap- 
pliances of  tlie  blacksmith  shop.  Anvils  are  made  in  various 
shapes  to  suit  different  classes  of  work,  hut  for  all  around 
work,  and  particularly  for  machine  blacksinithing,  no  anvil 
gives  better  service  than  the  standard  pattern  of  solid  wrought 
iron  provided  with  steel  face.  This  class  of  anvil  is  practically 
the  only  appliance  used  by  the  blacUsmitli  that  has  been  stand- 
ardized. In  general,  it  may  be  said  that  the  anvil  appears  to 
have  been  developed  along  intelligent  lines,  and  standard 
anvils  are  generally  satsfactbry  with  the  exception  that  the 
square  hole  for  the  tool  shanks  is  seldom  straight  or  of  ex- 
actly the  same  size  in  any  two  anvils  of  the  same  make  and 
weight.     This  ditflculty  might  be  overcome  by  broaching  the 
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Fig.  1.    Objectionable  Manner  of  Holding  an  AnvU  In  PosltloD 

hole  before  the  face  is  hardened.  With  this  improvement,  tools 
made  to  fit  one  anvil  could  be  used  elsewhere  without  danger 
of  breaking  the  shank. 

The  quality  of  an  anvil  can  generally  be  judged  by  its  "ring," 
a  good  anvil  giving  out  a  sharp,  clear  sound  when  struck  with 
a  hammer;  if  soft  or  not  free  from  flaws,  the  sound  will  be 
dull.  A  good  anvil  mounted  on  a  block  in  such  a  manner 
that  it  gives  out  its  full  volume  of  sound  is  easier  to  work 
upon  than  one  where  the  ring  is  deadened.  There  is  a  great 
deal  of  difference  of  opinion  as  to  how  anvils  should  be 
mounted,  the  general  idea  apparently  being  that  it  should 
be  strapped  fast  to  the  block  on  which  it  is  placed.  If  this 
were  necessary,  it  is  likely  that  the  makers  of  anvils  would 
have  provided  them  with  lugs  or  slots  suitable  for  fastening 
them  to  the  support. 


CUSHroN  OF  WOOD 
FLANGE  TO  SUPPORT 
CUSHION  AND  ANVIU 


3rachhieft/.X,Y. 


Fig.  2.    Correct  Form  of  Anvil  Block,  and  Proper  Method 
of  Mountingr  AnvU. 

When  a  wooden  block  is  used  under  the  anvil,  it  is  neces- 
sary to  use  a  few  spikes  to  keep  the  anvil  in  place,  but  these 
should  be  placed  around  the  base  in  such  a  way  that  they  do 
not  bear  directly  upon  it  or  pinch  the  corners.  A  common  but 
poor  way  of  holding  an  anvil  in  position  is  shown  in  Fig.  1. 
This  method  checks  the  vibration  which  tends  to  keep  the  face 
free  from  scales,  and  it  renders  a  high-grade  wrought  iron 
anvil  little  better  than  if  it  were  made  from  cast  iron. 

A  mistake  often  made  is  the  selecting  of  anvils  too  light  for 

,  *  Kor  previous  articles  on  blacksmitliing  and  lilacksmith  shop  prac- 
tice see:  "Sysuir.  for  the  Blacksmith  Shop."  .Xcgiist.  IMiis-  "Tools 
for  the  Blacksmith  Shop."  September.  moS:  "The  Sleain  Hammer  and 
Its  Use."  October.  inoS:  "Tools  for  Increased  rpMiiu-tioii  in  tln'  Black- 
smith Shop."  November.  lOOS  :  "Welding."  December.  I'.Hi.s  :  "Notes  on 
the  Economical  Working  of  the  Blacksmith  Shop."  March.  1000;  and 
•The  Forging  of  Hooks  and  Chain,"  April.  lOciti. 
+  Address  :    916  West  Third  St.,  Plainfleld,  N.  J. 


the  work  to  be  done.  This  may  be  done  from  a  misiukeu  Idea 
of  economy,  but  light  anvila  do  not  give  as  good  service  or 
last  as  long  as  heavier  ones.  The  300-pound  anvil  Ig  suitable 
for  nearly  any  kind  of  machine  blacksmitliing,  and  if  of  this 
weight  or  heavier  It  will  not  move  around  when  used,  or  need 
to  be  strapped  to  Its  block. 

Wooden  blocks  must  be  sunk  to  a  certain  <l<-pth  in  the 
Hoor  in  order  to  keep  them  In  place,  and  their  height  may 
have  to  be  adjusted  from  time  to  time  to  suit  a  short  or  tall 
blacksmith.  Cast  iron  mount- 
ing blocks  are  therefore  prefer- 
able. Ad  anvil  mounted  upon 
a  block  by  a  proper  method  Is 
shown  in  Fig.  2.  The  block  is 
made  of  cast  iron,  hollow  in  the 
center,  with  a  flange  1'..  inch 
wide  by  I14  inch  thick,  having 
a  heavy  fillet  on  the  lower  side 
where  it  joins  the  body  of  the 
block.  On  the  inside,  21-;  inches 
from  the  top,  a  piece  of  wood 
about  ly,  inch  thick  and  of  the 
same  size  as  the  top  of  the 
block  inside,  is  placed.  This 
forms  a  cushion  for  the  anvil 
to  rest  on.  The  top  edges  of 
the  block  in  the  back  and  front 
are  made  lower  in  the  center 
than  at  the  ends,  permitting  the 
ncale  and  dirt  from  the  work  to 
find  its  way  to  the  floor  instead  of  getting  under  the  anvil.  A 
flange  3  inches  wide  all  around  the  outside  forms  the  base  of 
the  block  and  gives  it  a  solid  bearing  on  the  floor.  The  loca- 
tion of  an  anvil  mounted  on  this  type  of  block  can  be  changed 
at  any  time,  and  its  height  can  be  adjusted  without  much  trou- 
ble. The  wooden  cushion  gives  a  block  of  this  kind  all  the  ad- 
vantages and  none  of  the  disadvantages  of  a  wooden  block. 

In  Fig.  3  the  cast  iron  anvil  block  is  shown  in  detail.     It 
should  be  so  adjusted  when  an  anvil  is  placed  upon  it  that  the 
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Fig.  4.    Solid  Tuyere  for  Side  Blast  for  Light  Work 

face  Of  the  anvil  will  be  inclined  at  an  angle  of  about  3  degrees 
towards  the  front.  This  not  only  makes  the  work  easier  for 
the  blacksmith,  but  gives  the  scales  a  tendency  to  leave  the 
face   of  the  anvil   on   the  side  furthest   from   him. 

Large  pieces  of  hot  metal  should  never  be  left  on  an  anvil 
longer  than  absolutely  necessary,  and  in  no  case  should  hot 
work  be  left  on  the  face  of  the  anvil  when  the  blacksmith 
leaves  his  work.  If  this  is  (lone,  it  will  affect  the  temper  and 
soften  the  face. 

The  Forge 

The  forge  has  been  developed  along  somewhat  less  success- 
ful lines  than  the  anvil.  Different  makers  have  turned  out 
various  types,  if  not  a  little  better,  at  least  a  little  different 
from  their  competitor's.  There  is  scarcely  a  forge  on  the 
market  which  does  not  have  the  opening  or  openings  of  the 
tuyere  at  the  lowest  point  of  the  fire  pan,  which  is  the  place 
where  clinkers  and  slag  collect,  and  the  opening  of  the  tuyere 
gets  filled  up  if  not  constantly  cleaned  out.  To  overcome  this 
evil,  some  forges  have  a  shaker,  which  in  turn  has  brought 
about  the  enlarging  of  the  opening  of  the  tuyere  to  accommo- 
date the  shaker.  This  not  only  has  a  tendency  to  spread  the 
fire,  making  it  almost  impossible  to  take  short  heats,  but 
clinkers  and  slag  are  worked  through  the  tuyere  into  the  air 
chamber  or  wind  box  until  the  blast  is  obstructed.  The  aim 
of  the  practical  blacksmith  is  to  have  the  forge  and  fire  in  such 
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condition  that  he  can  concentrate  the  heat  at  some  given 
point  of  his  work  when  required.  The  Iacl<  of  a  suitable  forge 
for  this  purpose  on  the  market  accounts  for  bo  many  forges  of 
the  home-made  variety  being  used.  The  home-made  forge  is 
usually  very  irude  looking,  but  it  serves  its  purpose.  The  ma- 
terial used  for  the  top  of  the  forge  may  be  either  stone,  brick 
or  a  piece  of  the  shell  of  an  old  steam  boiler  or  tank,  or  even 
a  wooden  frame  forge  with  sand  up  to  the  level  of  the  tuyere. 
The  writer  has  seen  a  very  serviceable  forge  made  from  one- 
half  of  a  large  barrel.  This  was  used  for  heating  work  up  to 
five  inches  in  diameter.  This,  of  course,  does  not  mean  that 
wooden  forges  are  recommended. 


Fig.  5.    Water-cooled  Side  Blast  Tuyere  for  Medium  and  Heavy  Work 

The  most  important  features  on  a  forge  are  the  method  of 
conducting  the  blast  from  the  blower  to  the  fire  and  a  simple 
and  effective  means  of  getting  rid  of  the  smoke.  In  conduct- 
ing the  blast  to  the  fire  it  must  pass  through  the  tuyere. 
There  are  two  distinct  types  of  tuyere,  one  with  side,  and  one 
with  bottom  blast,  either  of  which  will  give  good  service  if 
properly  constructed.  The  side  tuyere,  although  little  used  in 
this  country,  is  extensively  used  throughout  Europe,  and  is 
preferable  to  the  bottom  tuyere  for  some  classes  of  work,  par- 
ticularly when  heating  to  an  even  temperature  on  all  sides 
when  the  shape  of  the  work  does  not  permit  it  to  be  turned 
in  the  fire.  The  work  is  then  placed  in  the  fire  on  the  level 
of  the  opening  of  the  tuyere  and  the  fire  is  so  arranged  that 
the  blast  circulates  freely  over  and  under  the  work.  A  solid 
side  tuyere  with  breast-plate  is  shown  in  Fig.  .4.  The  shape 
is  circular  and  slightly  tapered,  with  a  collar  at  about  one- 
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Fig.  6.    Air  Chamber  and  Tuyere  for  Bottom  Blast 

third  of  the  entire  length  from  the  large  end.  The  inside  is 
hollow  and  tapers  as  shown.  When  placed  in  position  in  the 
breast-plate,  the  tuyere  is  forced  as  far  through  as  the  collar 
will  permit,  and  is  held  in  position  by  a  yoke  placed  behind 
the  collar.  Two  bolts  connect  the  yoke  with  the  breast-plate, 
which  in  turn  is  attached  to  the  left-hand  side  of  the  forge  by 
bolts.     This  tuyere  is  used  for  light  forging. 

For  medium  and  heavy  work  a  tuyere  as  shown  in  Fig.  5 
is  generally  used.  The  principle  of  construction  is  the  same 
as  in  Fig.  4,  but  it  consists  of  an  outer  and  inner  shell,  the 
space  between  which  is  filled  with  water  to  keep  the  metal 
from  being  overheated.  The  water  is  supplied  from  a  tank, 
to  which  it  returns  after  it  has  passed  through  the  tuyere. 
Sometimes  tuyeres  of  this  style  are  directly  connected  with  a 
water  tank  without  the  use  of  pipes. 

A  simple  and  inexpensive  but  very  efficient  form  of  air 
chamber  and  tuyere  for  bottom  blast  is  shown  in  Fig.  6.    The 


air  chamber  I)  is  made  from  a  piece  of  wrought-iron  pipe  at 
least  4  inches  Inside  diameter.  On  the  end  projecting  through 
the  left-hand  side  of  the  forge  a  reducing  coupling  B  is  placed 
so  that  a  pipe  of  2',L'  to  3  inches  in  diameter  can  be  used  to 
connect  it  with  the  air  supply.  On  the  other  end,  which 
projects  on  the  right-hand  side  of  the  forge,  a  metal  cap  C  is 
used,  which  closes  this  end.  This  cap  can  be  unscrewed  at 
any  time  for  cleaning  the  air  chamber.  The  tuyere  A  can 
either  be  made  of  cast  iron  or  forged  from  wrought-iron  and 
is  held  in  position  by  two  U-shaped  bolts.  Some  fire  clay  or 
asbestos  soaked  in  water  placed  between  the  tuyere  and  the 
air  chamber  provides  an  air-tight  joint  when  the  bolts  are 
tightened.  When  making  a  tuyere  of  this  kind  it  is  impor- 
tant that  it  be  spherical  or  conical  in  the  center  and  that 
the  blast  opening  be  at  the  highest  point.  Clinkers  and  slag 
will  then  collect  at  the  base  instead  of  directly  over  the  open- 
ing. With  a  tuyere  made  in  this  way  no  shaker  or  other  de- 
vice is  required  to  keep  the  opening  clear.  The  air  chamber 
is  made  larger  than  the  pipe  supplying  the  blast  in  order  that 
a  full  air  supply  may  pass  through  even  when  a  small  quantity 
of  clinkers  or  slag  have  accumulated  under  the  tuyere. 

An  air  chamber  and  tuyere  of  somewhat  improved  design  is 
shown  in  Fig.  7.  The  air  chamber  is  cylindrical  with  a  cir- 
cular opening  at  the  top  into  which  the  tuyere  fits.  A  small 
opening  at  the  left  near  the  top  of  the  air  chamber  provides 
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Fig.  7.     Improved  Design  of  Air  Chamber  and  Tuyere  for  Bottom  Blast 

an  inlet  for  the  blast,  and  a  larger  pipe  to  the  right  provides 
means  for  cleaning.  No  bolts  or  other  appliances  are  neces- 
sary to  keep  the  tuyere  in  place,  fire  clay  or  asbestos  placed 
under  the  flange  making  it  air-tight  and  holding  it  in 
position. 

In  shops  where  the  range  of  work  is  large  and  the  number 
of  forges  is  limited,  tuyeres  with  different  sizes  of  openings 
can  be  used  in  the  same  forges  for  different  classes  of  work 
when  made  as  outlined.  For  heavy  work,  a  low  tuyere  with 
a  large  opening  should  be  used,  and  enough  fuel  should  be 
kept  between  the  blast  and  the  work  to  consume  the  oxygen 
before  it  reaches  the  work.  For  light  work  a  high  tuyere 
with  a  small  opening  is  used,  because  it  saves  fuel  and  tends 
to  keep  the  fire  in  a  small  space. 

For  machine  blacksmithing  forges  should  be  from  36  to  42 
inches  in  diameter  and  from  26  to  30  inches  high,  the  top  of 

TABLE  OP  SIZES  AND  ARRANGEMENTS  OP  TUTERES 


Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Size  of  opening  in 
tuyere  . .           ...         J 

Distance  between 
top  of  tuyere  and 
top  of  forge 4 

Size  of  supply  pipe.        IJ 
Size  of  work  to  be 
done J  to  1 

1 

5 

3 

lto2 

If 

6 

^ 

2  to  4 

If 

7 

3 

4  to  7 

2 

8 

3A 
7  to  10 

the  tuyere  being  from  4li  to  7  inches  lower  than  the  top  of  the 
forge.  As  there  are  no  standards  or  definite  data  for  guid- 
ance in  determining  the  size  of  the  opening  for  tuyeres  or 
the  depth  at  which  they  should  be  placed  below  the  level  of 
the  hearth,  the  accompanying  table  gives  what  the  writer 
considers  to  be  proper  dimensions  for  work  varying  from 
14    inch  to  10   inches  diameter,  when  the   blast   is   delivered 
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at  a  pressure  of  eight  ounces  per  square  Inch  or  over.  Work 
over  1(1  inches  in  diameter  can  be  more  uniformly  and  eco- 
nomically heated  In  a  furnace. 

Carrying  off  the  Smoke  fi-om  the  Forge 
The  smoke  is  generally  carried  off  with  more  or  less  euc- 
cesB  by  means  of  a  bell-shaped  hood  suspended  over  the  forge 
and  connected  with  the  chimney.  Without  exception  the  bell 
hood  is  the  worst  form  to  use,  as  more  smoke  and  gas  Is  ad- 
mitted at  Its  base  than  the  chimney  is  capable  of  carrying 
off.  and  the  smoke  spreads  through  the  shop  and  escapes  by 
doors  or  windows  after  having  made  conditions  uncomfort- 
able for  the  blacksmiths.  Forges  without  hoods  are  prefer- 
able to  the  bell  hood,  provided  there  are  means  for  ventila- 
tion In  the  roof  of  the  shop,  as  then  the  gases  can  rise  freely 
and  escape.  Another  objection  to  the  bell  hood  is  that  it 
prevents  a  crane  from  being  used  to  any  advantage  over  the 
forge.  In  order  to  overcome  the  drawbacks  mentioned  some 
concerns  have  installed  the  down  draft  system  in  their  black- 
smith shop.  This  system  has  its  advantages;  no  overhead 
pipes,  smoke  or  gas  have  to  be  contended  with  and  the  equip- 
ment Is  Ideal  for  training  schools  and  similar  places,  but 
for  the  practical  blacksmith  shop,  where  the  cost  is  an  item 


top  of  the  forge  clear  when  required.  The  chimney  should 
never  be  less  than  8  Inches  inside  diameter.  The  forge  here 
shown  was  designed  several  years  ago  and  has  been  In 
use  continually  and  has  given  satisfaction  on  all  kIndB 
of    machine    blacksmlthtng    from    i/4    'nch    to    10    inches    in 

diameter. 

*     «     « 

An  amusing  instance  of  the  peculiar  foolishness  cherished 
by  some  manufacturers  In  regard  to  so-called  "trade  secrets" 
came  to  our  attention  a  few  months  ago.  A  demonstrator  and 
trouble-man,  working  for  a  prominent  Western  machine  tool 
builder,  some  years  ago  visited  a  small  concern  In  the  East 
which  had  developed  a  new  process  of  making — well,  let  us 
say  gimlets,  as  that  Is  about  as  near  as  we  can  approach  the 
name  without  telling  what  the  product  really  is.  The 
process  and  gimlet  were  patented  and  the  Inventor  had  no 
hesitation  in  showing  the  process  in  its  entirety  to  the  inter- 
ested mechanic.  In  the  course  of  a  year  or  so  the  gimlet  and 
process  were  sold  to  a  competing  concern  noted  for  its  con- 
servatism and  fear  that  any  process  carried  on  within  its 
walls  would  become  known  to  the  prying  world  outside.  Our 
friend  having  business  with   the  concern   in   connection   with 
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Fig.  8.    Skeleton  Forge  -with  Cast  Iron  Hood  Frame  and  Adjustable 
Sheet  Iron  Folding  Hood 

of  first  importance,  it  presents  disadvantages;  it  is  designed 
to  work  in  direct  opposition  to  the  laws  o£  gravity,  and  the 
amount  of  power  necessary  to  create  enough  suction  to  draw 
the  smoke  and  gases  down  is  too  great. 

A  forge  and  hood,  which  give  good  service  both  for  heating 
work  and  for  carrying  off  the  smoke  when  individual  chim- 
neys are  used  for  each  forge,  or  when  connected  with  a  draft 
system,  is  shown  in  Fig.  8.  The  body  of  the  forge  is  of  cast 
iron  and  constructed  on  the  skeleton  plan.  This  allows  of 
tools  or  other  appliances  too  large  for  the  tool  bench  to  be 
kept  under  the  forge.  The  tuyere  and  air  chamber  are  prac- 
tically the  same  as  shown  in  Fig.  7.  The  main  part  of  the 
hood  is  of  cast  iron  and  is  placed  on  the  left-hand  side  of  the 
forge  where  it  is  held  in  position  by  bolts.  The  chimney 
is  placed  to  the  left  as  shown  and  out  of  line  with  the  top 
of  the  forge,  and  therefore  permits  of  a  crane  being  brought 
directly  over  the  fire  and  the  work.  The  adjustable  parts  of 
the  hood  are  made  of  sheet  metal,  reinforced  at  the  edges  with 
band  iron  and  joined  near  the  base  so  that  they  can  be  let 
down  close  to  the  forge  when  a  new  fire  is  being  built,  or 
folded  back  to  the  base  of  the  chimney,  leaving  the  whole 


the  machines  he  represented  asked  the  privilege  of  inspect- 
ing its  methods  of  making  gimlets  and  was  turned  down  flat 
for  the  reason  (?)  that  a  new  process  had  recently  been  pro- 
duced which  was  a  valuable  trade  secret  and  under  no  cir- 
cumstances could  he  or  any  other  outsider  be  permitted  to 
see  it.  A  few  questions  elicited  the  fact  that  the  secret 
process  was  the  one  our  friend  had  seen  in  its  entirety  a  year 
or  so  before. 

It  will  be  noted  that  we  said  our  friend  asked  the  privilege 
of  seeing  the  methods  of  manufacture.  It  is  indeed  a  great 
privilege  we  enjoy  generally  in  the  United  States  of  being 
admitted  into  manufacturing  plants  and  seeing  the  principal 
manufacturing  methods  in  which  we  are  legitimately  inter- 
ested. If  a  manufacturer  does  not  care  to  grant  this  privilege 
to  every  one  he  ;s  entirely  within  his  rights.  The  time  and 
trouble  of  escorting  visitors  through  a  large  plant  is  often  a 
serious  tax  on  the  time  of  men  capable  of  explaining  the 
processes  intelligently,  and  it  the  advertising  that  results  Is 
not  appreciated  or  desired,  the  manufacturer  is  under  no 
obligation  to  follow  the  general  custom,  but  if  he  does  not 
care  to  follow  it  he  should  not  take  refuge  in  the  threadbare 
excuse  that  the  privilege  is  denied  because  of  the  existence  of 
trade  secrets.  This  plea  brands  him  as  unprogressive  and 
out-of-date,  when  as  a  matter  of  fact,  he  may  be  neither. 


It  is  stated  in  the  Mechanical  Engineer  that  a  British  firm, 
the  Hadfield's  Steel  Foundry  Co.,  has  for  a  long  time  been 
experimenting  in  order  to  ascertain  whether  it  be  possible  to 
cast  armor  plates.  The  experiments  appear  to  have  been  suc- 
cessful, and  the  company  now  supplies  some  parts  of  armor 
made  by  a  casting  process. 


684 


IMACIIINERY 


]\Iav.  1909 


EXAMPLE  OF  STEP  BEARING  DESIGN 

The  tlinist  or  step  bearing  is  a  ililliiuit  proposition  at  its 
best.  When  heavy  service  is  required  of  it,  tlie  engineer 
meets  with  three  inherent  difficulties  in  design.  These  diffl- 
lulties  are:  first,  insufficient  bearing  surface;  second,  diffi- 
culty of  lubrication;  and  third,  uneven  wear  of  thrust  sur- 
faces. In  the  case  of  important  bearings,  such  as  those  for 
talcing  the  thrust  of  the  propeller  on  a  steamship.  mullii)le 
thrust  collars  are  used,  which  obviate  the  first  diflU-ulty;  forms 
of  forced  lubrication  are  employed,  to  avoid  trouble  from  the 
second  cause;  and  the  bearing  collars  are  made  comparatively 
•  narrow,  and  enough  of  them  used  to  give  the  required  area, 
to  avoid  the  trouble  from  uneven  wear.  This,  of  course,  neces- 
sitates careful  adjustment  of  the  different  hearings,  so  that 
each  has  its  proper  share  of  the  load. 

For  installations  which  do  not  work  under  quite  such 
severe  strain,  and  on  which  there  is  not  so  much  depending 
as  in  steamship  service,  it   is  common   to  provide  the  thrust 
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A  Submerged  Step  Bearlngr  for  Heavy  Service. 

bearing  with  a  number  of  washers  between  the  revolving 
shoulder  of  the  shaft  and  the  seat  of  the  bearing.  This  does 
not  add  to  the  effective  bearing  area  but  does  decrease  the 
troubles  arising  from  insufficient  lubrication  and  uneven  wear, 
as  a  multiplicity  of  bearing  surfaces  are  provided,  one  of 
which  automatically  goes  into  action  when  another  com- 
mences to  run  hard  from  any  cause.  The  surfaces  thus  take 
turns  with  each  other  as  need  arises.  The  question  of  lubri- 
cation is  generally  settled  by  causing  the  rings  to  revolve  in 
a  bath  of  oil.  If  the  grooves  are  properly  placed,  this  is  sufli- 
( lent  for  ordinary   purposes. 

The  bearing  shown  in  section  herewith  works  under  par- 
ticularly difficult  conditions  in  that  it  is  heavily  loaded,  runs 
in  an  atmosphere  charged  with  gritty  dust,  and  is  liable  to 
neglect.  The  service  for  which  it  is  used  is  too  rough  for 
the  first  method  of  design  described  above,  and  too  heavy 
fcr  the  second.  It  is  used  for  supporting  the  heavy  revolv- 
ing grinding  pans,  which  are  used  to  crush  and  temper  the 
raw  material  in  clay  working  industries.  The  grinder  wheels 
of  these  pans  weigh  S  or  6  tons,  not  to  mention  the  weight 
of  the  clay  and  the  pan  itself.  There  is  the  further  strain 
of  the  shock  resulting  when  the  heavy  grinder  wheels  roll 
over  large  lumps  of  clay  and  fall  back  to  the  pan  again.  This 
constant  jar  requires  a  bearing  of  the  simplest  construction, 
without  delicate  adjustments.  The  design  shown  herewith 
has  been  in  use  for  a  number  of  years  under  these  severe 
ccnditions   and   has   given   excellent   satisfaction. 

As  may  be  seen,  a  single  set  of  surfaces  is  used,  the 
bearing  taking  place  between  plates  D  and  E.  The  upper 
plate,  which  is  the  revolving  member,  is  of  close-grained  cast 
iron.  It  rests  on  seats  formed  in  the  plug  C.  and  is  caused 
to  revolve  with  it  by  means  of  screws  L  and  dowels  K.  The 
lower  plate  is  a  cast  iron  shell  with  its  wearing  surface  filled 
with  "Fahrig  metal."  It  rests  on  finished  seats  in  the  bowl 
F.  where  it  is  held  in  a  central  position  and  prevented  from 
rotating  by  lugs  which  interlock  with  others  on  the  bowl. 
This   latter   member   rests    in   a   spherical    seat    in   the   base- 


plate. (/'.  so  that  any  irregularities  in  llie  alignment  of  the 
foundation  and  shaft  are  overcome,  and  any  changes  of  posi- 
tion which  may  occur  are  automatically  taken  care  of  with- 
out si)ringing  of  the  working  parts.  Interlocking  lugs  en 
both  the  base-i)late  ami  llir  liowl  prevent  tlic  latter  from 
revolving. 

The  bowl  /•'  is.  as  its  name  indicates,  a  receptacle  for  t!ie 
lubricant,  which  rises  to  the  level  of  the  dotted  line  shown. 
The  plug  C  is  finished  on  its  periphery,  where  it  forms  a 
bearing  surface  with  the  bowl,  while  it  carries  a  rim  //.  which 
extends  upward  and  outward  over  the  bowl,  forming  an  apron 
which  prevents  access  of  dust  to  the  lubricant  through  the 
only  possible  entrance.  The  circulation  of  oil  is  effected  by 
staggered  channels  in  the  wearing  face  of  E.  in  combination 
with  circulation  grooves  in  face  of  the  upper  plate  D.  When 
the  bearing  starts  to  revolve,  the  construction  of  these  grooves 
draws  the  oil  through  from  inner  reservoir  O  to  the  outer 
or  supply  chamber  P.  This  movement  is  assisted  by  centrifu- 
fal  force  in  the  upper  chambers  O.  which  force  the  oil  to  pass 
down  through  the  holes  in  the  plug  C  into  the  grooves  in  the 
plate.  This  movement  of  the  oil  results  in  an  increased  head 
or  pressure  in  the  outer  chamber  P.  and  a  corresponding  de- 
crease of  head  in  the  inner  chamber  O.  Since  the  lower  part 
of  the  oil  body  in  the  outer  section  is  at  rest,  it  is  not  under 
the  influence  of  centrifugal  force,  though  under  the  excess 
of  pressure  caused  by  that  part  of  the  oil  that  is  in  motion, 
a  return  movement  is  set  up  toward  the  central  chamber 
through  passages  N.  These  return  channels  are  staggered 
so  as  to  make  the  path  as  long  as  possible.  The  current 
passes  over  ribs  which  act  as  riffles  to  allow  the  particles 
of  metal  in  the  oil  to  settle.  On  account  of  this  construction 
the  oil  furnished  to  the  rubbing  surfaces  is  always  the  purest 
oil  in  the  bearing. 

This  apparatus  is  very  compact,  it  being  but  S  inches  from 
the  end  of  the  shaft  to  the  foundation.  After  the  split  cou- 
pling B  has  been  removed,  it  will  be  seen  that  there  is  enough 
space  between  the  shaft  and  the  top  of  the  step  to  allow  the 
latter  to  be  removed  from  the  base  plate  as  a  unit.  This 
feature  is  of  value  in  the  gritty  atmosphere  in  which  the 
bearing  is  installed,  since  it  may  be  removed  to  a  clean  place, 
where  it  is  wiped  out,  assembled  and  filled  with  oil.  It  is 
then  returned  in  its  assembled  condition,  so  that  dirt  and 
dust  do  not  get  into  it.  The  oil  is  poured  in  through  the 
opening  closed  by  the  cover  /.  Enough  is  poured  in  to  just 
cover  the  top  of  the  rounded  boss  projecting  up  in  the  center 
of  this  compartment. 

It  will  be  seen  that  in  this  bearing  the  requisite  area  has 
been  obtained  by  making  the  rubbing  surface  of  large  diam- 
eter. To  do  this  and  keep  the  surfaces  in  good  condition, 
requires  that  they  shall  be  so  supported  that  the  deflections 
of  the  metal  under  the  dead  weight  and  under  the  shock  will 
not  cause  portions  of  the  bearing  surfaces  to  break  through 
the  oil  film.  The  construction  is  worthy  of  study  from  this 
standpoint.  The  circulation  of  oil  provided  is  so  thorough 
as  to  increase  the  efficiency  of  the  bearing  surface,  reducing 
the  area  below  what  would  be  necessary  with  the  ordinary 
"squirt  can"  method  of  lubrication,  with  the  inefficiency  and 
uncertainty   always   attendant   on    it. 

The  first  of  these  bearings  was  installed  in  the  Akron  Fire 
Brick  Co..  1901.  where  it  has  been  running  ever  since  w-ith- 
out  any  expenditure  for  repairs  and  renewals,  aside  from 
breakage  due  to  an  accident  for  which  the  bearing  was  in  no 
way  responsible.  It  has  been  oiled  in  this  service  in  periods 
varying  from  six  to  fifteen  months  apart,  without  giving 
the  slightest  difficulty.  The  grinding  pans  of  the  Windsor 
Brick  Co.  have  also  been  equipped  with  the  same  hearing. 
They  are  refilled  every  six  months,  though  the  oil  is  found  to 
be  in  good  condition  at  the  end  of  that  time.  The  illustra- 
tion shows  a  more  recent  design,  intended  to  carry  a  12-ton 
load,  in  which  the  wear  plates  are  1.5  inches  in  diameter. 

An  interesting  point  relating  to  the  efficiency  of  the  device 
is  its  saving  in  oil.  The  ordinary  bearing  for  this  use.  which 
is  from  4%  to  5  inches  in  diameter,  running  on  hardened  steel 
and  bronze  washers,  requires  on  the  average  about  6  gallons 
per  year  on  each  bearing,  as  supplied  with  a  squirt  can.  and 
even  with  this  large  amount  there  is  rapid  wear  and  constant 
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trouble.  The  use  of  the  selt-oIlinK  feature  is  in  line  with 
an  editorial  on  the  subject  published  in  the  July.  l'J(i8.  issue 
of  Machinkky.  Whatever  may  be  said  against  the  use  of 
this  principle  under  other  conditions,  it  is  obviously  correct 
practice  for  the  vertical  step  bearing,  worfdng  under  severe 
duty.  Tlio  designer  of  this  bearing  is  Kdward  F.  lOdgeconibe 
of  the  Edgecombe  Co..  Cuyahoga  Falls.  (). 

«     »     « 

COULANGE    SYSTEM    OF   AUTOMATIC 
INDEXING 

The  dividing  apparatus  illustrated  herewith,  which  was 
recently  described  in  the  I/AlUaiue  Imliistrii'llc.  is  designed 
to  index  work  automatically.  It  requires  no  more  room  on 
the  milling  machine  table  than  the  ordinary  universal  divid- 
ing head,  and  consequently  the  distance  between  the  centers 
is  not  lessened.  Roth  straight  and  helical  cuts  may  be 
taken,  with  the  spindle  set  to  any  angle  from  0  to  90  de- 
grees, and  the  work  automatically  indexed  either  2,  3,  4,  5,  6. 
7.  8.  9.  10,  12.  14,  !.■..  18.  20.  21.  24,  28.  :iO.  30.  42.  60.  or  84 
divisions,  by  the  use  of  four  plates  C  and  five  counters  0.  It 
is  possible  to  obtain  other  automatic  divisions  by  changing 
the  plates  C  and  O.  and  multiples  of  these  automatic  divi- 
sions  may   also   be   obtained   senii-automatically.     This   divid- 


plate  P.  This  differential  Includes  the  plate  C.  the  hub  D. 
and  the  bevel  teeth  formed  on  gears  E  and  S  which  mesh 
with  the  planetary  bevel  pinions  T,  mounted  by  the  pivot  U 
on  the  support  V  which  is  in  two  pieces  and  Is  keyed  to  the 


Fig.  3.    Detail  of  Uie  Mechanism  which  Indexes  the  Work  when  the 
Locklner  Bolt  Is  withdrawn  and  the  Oear  B  Is  Pree  to  revolve 

spindle  G  of  the  head.  In  addition,  there  is  an  automatic 
controlling  mechanism  for  the  indexing,  which  includes  a 
spindle  L  driven  by  a  coupling  IV.  connected  with  a  special 
pulley  carried  in  a  bracket  on  the  bed  of  the  milling  ma- 
chine;  clutch  M  fixed  on  spindle  L.  and  a  worm  A',  which  is 
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Fig.  1.     Dividing  Head  for  Universal  Milling 

ing  head  has.  in  addition,  all  the  advantages  of  the  usual 
form  of  hand  dividing  apparatus,  such  as  that  used  for 
gears,  etc.,  as  it  is  possible  to  obtain  from   0  to   380   index- 
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Fig.  2.    Detail  showing  the  Locking  Mechanism  and  Plates  which 
control  its  Movement 

ings.  comprising  the  prime  numbers;  and  also  to  obtain  all 
these  numbers  (except  the  prime  numbers)  on  helical  cuts 
with  the  spindle  set  at  any  angle  from  0  to  90  degrees. 

The     apparatus     comprises    a    diiterential     combining    the 
movement   of   the   dividing   plate   C   with   the   usual   dividing 


Machine  which  indexes  Work  AutomaticaUy 

free  to  revolve  on  this  spindle  and  which  is  pressed  against 
the  clutch  M  by  a  spring  H.  rod  /  and  finger  ./,  when  the 
gear  E  is  free  to  revolve  which  takes  place  when  the  locking 
bolt  B  (Fig.  2)  is  withdrawn  from  the  plate  C.  This  lock- 
ing bolt  has  a  spring  and  Bowden  cable  which  actuate  it, 
the  tension  of  the  latter  being  regulated  by  screw  A.  The  dis- 
tance which  the  plate  C  moves  at  each  indexing  is  controlled 
by  a  hole  counter  composed  of  the  toothed  dividing  plate  C. 
a  toothed  disk  y  and  a  stop-plate  0. 

The  table  of  the  milling  machine  on  which  this  apparatus 
is  used  should  be  arranged  to  return  automatically.  When 
the  cutter  has  made  its  first  cut.  the  table  returns,  and  when 
it  is  about  to  finish  this  return  stroke,  a  suitable  mechanism 
gives  a  quick  pull  on  the  Bowden  cable.  This  pull  draws 
bolt  B  toward  the  rear,  disengaging  the  dividing  plate  C. 
The  hub  D.  the  worm-wheel  E.  the  differential  and  the 
spindle  G  of  the  apparatus  are  thus  left  free.  The  pressure 
of  spring  H  gives  these  parts  a  gentle  movement  by  the 
operation  of  /.  J  and  the  worm  K.  (See  the  detail  Fig.  3.) 
This  last  member  sliding  freely  on  its  spindle  L.  car- 
ries the  clutch  teeth,  with  which  it  is  provided  at  one  end. 
into  contact  with  the  teeth  of  the  clutch  M  fixed  on  spindle  L. 
Worm  A'  thus  receives  a  rotary  movement  from  M  which  it 
transmits  to  the  differential  and  to  the  dividing  plate  until 
bolt  B  enters  one  of  the  succeeding  lock  holes  in  the  plate. 
The  division  is  thus  completed,  and  as  the  movement  of 
the  worm-wheel  E  is  arrested,  the  screw  in  continuing  its 
rotation  is  moved  backwards,  disengaging  itself  from  the 
clutch  M  and  stopping.  The  dividing  plate  C  is  provided 
with  a  number  of  teeth  c  (Fig.  2).  the  number  correspond- 
ing to  the  number  of  its  holes.  Whenever  this  plate  is  set 
in  motion,  the  first  of  these  teeth  strikes  the  toothed  disk  X. 
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whic'li  Is  thus  made  to  turn  the  counter  0.  A  solid  portion 
of  this  counter  is  thus  piaced  In  front  of  bolt  U  which  pre- 
vents the  bolt  from  engaging  with  plate  C  until  the  required 
number  of  holes  to  bring  the  cut  to  the  place  designated  by 


Xnmber  of 

Number  of  Cuts  in  tli 

.■  Ci.nnter  O. 

Holes  in 

No 

Counter. 

Dividint; 

Plate  C 

a 

4 

8 

2 

1 

13    . 

24 

12 

8 

6 

4 

2 

18 

30 

18 

12 

!) 

6 

3 

80 

60 

80 

20 

15 

10 

5 

43 

84 

42 

28 

21 

14 

7 

the  counter  0  have  passed.  The  bolt  B  then  engages  with 
plate  C  and  the  division  is  accomplished.  Plates  C,  O  and 
A'   are  thus  furnished   with  holes  and  teeth,  the  number  of 


treatment  whether  they  themselves  actually  offered  for  sale 
a  mechanically  perfect  and  commercially  succtssful  device. 
If  that  is  the  case,  the  inventor  is  entitled  to  a  full  share  in 
tlie  proceeds.  If,  however,  merely  a  crude  idea  is  offered  and 
the  inventor  is  incapable  of  giving  it  mechanical  perfection, 
then  he  has  no  just  reason  to  complain  if  manufacturers  do 
not  appreciate  his  offer  and  refuse  to  pay  an  exorbitant  price 
for  something,  the  development  of  which  still  largely  depends 
on  their  own  resources. 

When  the  inventor  is  employed  in  a  manufacturing  concern 
the  question  usually  has  a  different  aspect.  He  is  then,  as  a 
rule,  able  to  make  his  invention  mechanically  successful,  and 
the  full  credit  for  both  the  original  idea  and  the  commercial 
application  is  often  due  to  the  inventor  himself.  Inventors 
of  this  class,  however,  have  often  more  reason  to  complain 
than  has  the  other  class  mentioned,  for  by   reason  of  their 
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which  depends  on  the  division  it  is  desired  to  obtain.  We 
show  herewith  a  table  of  the  plates  employed  to  obtain  the 
•different  automatic  divisions  mentioned  in  the  foregoing. 

*     *     * 

THE  TRIBULATIONS  OP  INVENTORS 

One  of  the  most  difficult  persons  with  whom  the  honest  and 
fair-minded  manufacturer  has  to  deal  is  the  inventor  who 
presents  to  him  an  idea  for  the  improvement  of  a  mechanical 
device,  but  who  lacks,  utterly,  the  ability  and  the  mechanical 
skill  and  knowledge  to  put  his  idea  into  a  commercially  accept- 
able form.  Offer  the  manufacturer  receives  from  such  an 
Inventor  nothing  but  a  very  crude  idea,  the  working  up  of 
which  into  practical  form  must  be  done  entirely  at  his  own 
expense  within  his  own  factory.  Under  those  circumstances 
it  is  clear  that  the  manufacturer  does  not  consider  himself 
warranted  to  offer  to  the  inventor  a  price  for  his  invention 
equivalent  to  the  value  of  the  device  when  it  has  finally  been 
put  into  practical  working  condition.  But  the  inventor  in 
most  cases  considers  himself  unfairly  treated  if  his  compen- 
sation is  not  based  on  the  ultimate  value  of  the  device,  and 
he  forgets  entirely  that  he  did  not  himself  make  the  inven- 
tion commercially  successful,  but  merely  supplied  a  more  or 
less  crude  idea,  which,  by  itself,  would  have  been  valueless. 
In  fact,  most  inventions  offered  to  manufacturers  by  inven- 
tors outside  of  their  own  shops  are  of  this  nature,  and  inven- 
tors should  always  consider  before  complaining  about  unfair 


Fig  Iron  to  3500  H.P."  in  Thirty  Days 

employment  they  are  practically  forced  to  sell  their  invention 
to  their  employer  at  his  own  price,  and  the  main  compensa- 
tion that  they  receive  commonly  consists  merely  in  permanent 
employment  at  reasonable  wages.  This  class  of  inventors, 
however,  seldom  complain,  because  present  economic  condi- 
tions has  taught  the  majority  of  men  to  be  content  as  long 
as  they  feel  reasonably  sure  of  permanent  employment. 

*     *     * 
BIG  WORK  OF  THE  MESTA  MACHINE  CO. 

In  a  business  note  in  the  April  number  of  IIaciiinerv.  it 
was  announced  that  the  Engineers'  Club  of  Western  Pennsyl- 
vania and  others  made  a  trip  to  the  works  of  the  Mesta 
Machine  Co.,  at  West  Homestead,  near  Pittsburg,  to  Inspect 
interesting  new  machinery,  and  office,  foundry  and  pattern 
storage  buildings.  A  special  train  of  nine  cars  was  run  from 
the  Union  station  to  the  works  on  the  Monongahela  division 
of  the  Pennsylvania  Railroad,  and  among  the  650  visitors 
were  many  prominent  manufacturers  and  engineers. 

The  illustration.  Fig.  1,  shows  the  Corliss  rolling  mill  en- 
gine referred  to,  which  was  built  from  "pig  iron  to  3,500  horse- 
power" in  thirty  days.  The  engine  completed  weighs  400,00'p 
pounds,  of  which  200,000  pounds  are  in  the  flywheel.  It  was 
built  for  the  Phillips  Steel  &  Tin  Plate  Co.,  Clarksburg,  W. 
Va.,  and  replaces  an  engine  that  was  wrecked  February  24. 
The  old  engine  drove  the  twenty-eight-inch  steel  mill,  and  this 
department  was  at  a  complete  standstill  during  the  interval 


I\Iav.  1909 


MACHINEHY 


687 


required  for  building  llie  new  engine;  lience  tlie  effort  to  re- 
place it  in  record-breaking  time. 

The  illustration,  Fig.  2,  is  a  long  eross-liead  type,  low- 
pressure  blowing  engine,  standing  on  the  erecting  floor  at  the 
time  of  the  inspection,  which  had  Just  been  completed  for  the 
Tennessee   Coal,    Iron   and   Railroad    Co.,   Ensley.   Ala.       The 


mixer,  the  largest  by  300  tons  ever  built.  This  new  departure 
in  size  means  that  the  resources  of  the  engineer  for  meeting 
the  demands  made  by  the  steel  manufacturers  of  to-<lay  are 
practically  unlimited.  In  the  roll  foundry  the  visitors  were 
Kliown  the  pouring  of  chilled  rolls,  both  by  the  old  methods, 
in  use  for  many  years,  and  the  new  water-chilled  process  of 


Fig.  2.    Long  CroS3-lioad  Type  Vertical  Blowingr  Engine  built  by  the  Mesta  Machine  Co. 


eteam  cylinder  of  this  engine  Is  S4  inches  diameter,  air  cylin- 
ders 84  inches  and  stroke  60  inches.  Twenty-four  blowing 
engines  of  the  same  type  and  size  are  now  in  operation  at 
the  furnaces  of  the  Tennessee  concern,  all  built  by  the  Mesta 
Machine  Co.  The  engine  illustrated  weighs  about  250  tons. 
Another  feature  of  the  machine  shop  that  held  the  atten- 
tion of  the  visitors  was  the  machinery  for  a   600-ton  metal 


the  Mesta  Company.  This  operation  is  a  revolution  in  the 
science  of  roll-making,  as  the  positive  control  of  the  mechani- 
cal devices  enables  the  operator  to  get  exactly  the  depth  and 
hardness  of  chill  desired.  In  the  new  iron  foundry,  an  en- 
gine frame  weighing  160.000  pounds  was  poured  from  four 
huge  ladles.  This  building  is  equipped  with  100-ton  traveling 
cranes  for  handling  ladles  and  castings. 
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GOLD,  AND  ITS  EFFECT  ON  PRICES 

Bankers,  financiers,  business  men,  manufacturers,  mechanics 
and,  in  short,  everyone  is  vitally  interested  in  the  production 
of  gold  and  the  effect  of  the  enormous  increase  in  its  pro- 
duction of  late  years  on  the  finances  of  the  world.  Two  very 
interesting  books  have  been  published  lately  on  the  subject, 
entitled  "Story  of  Gold"  and  "The  World's  Gold,"  which  are 
worthy  of  the  consideration  of  every  man  sufficiently  inter- 
ested in  monetary  conditions  to  have  some  appreciation  of  the 
subject.  The  gold  question  has  assumed  an  entirely  different 
aspect  since  the  demonetization  of  silver.  Improved  methods 
of  mining  and  reduction  have  made  it  possible  to  work  gold- 
bearing  quartz  rock  with  profit  that  only  a  few  years  ago 
Works  of  Alaska  handle  half  a  million  tons  of  rock  each  year 
would  have  been  unprofitable.  For  example,  the  Treadwell 
and  find  it  profitable  with  a  total  production  of  gold  of  only 
about  $2.50  per  ton. 

The  increase  of  gold  production  has  had  a  very  appreciable 
effect  on  prices.  Everyone  suffers  under  the  high  prices  of 
food,  clothing  and  general  living,  and  the  majority  cannot 
understand  why  costs  have  so  greatly  increased.  Those  who 
have  made  a  study  of  this  question  say  that  it  is  due  to  the 
great  production  of  gold,  which  in  effect  has  cheapened  it  and 
made  its  purchasing  power  considerably  less  than  when  it  was 
less  abundant.  To  illustrate  how  greatly  gold  production  has 
increased,  a  few  statistics  are  in  order:  In  1883,  145  tons  of 
gold  were  produced;  in  1890,  200  tons;  and  in  1906,  608  tons. 
In  other  words,  the  production  of  gold  had  more  than  quad- 
rupled in  twenty  years.  The  increased  production  of  gold  is 
even  more  strikingly  apparent  if  we  Icok  at  the  production 
during  a  long  period  of  years.  In  the  time  that  elapsed 
since  the  discovery  of  America  to  the  discovery  of  gold  in 
California  in  1849.  the  world's  total  production  of  gold  was 
4,621  tons,  and  in  the  forty  years  following  the  discovery  in 
California  the  production  was  7,160  tons.  The  production 
of  forty  years  was  fifty  per  cent  more  than  in  the  three 
hundred  fifty  odd  years  preceding!  If  the  production  of 
gold    is    plotted,    the    curve    will    show    a    strikingly    upward 


tendency  during  the  last  twenty  years.  The  prospects  are 
that  the  production  of  gold  will  increase  even  more  during 
the  next  twenty  years,  which  means  according  to  monetary 
experts  that  prices  will  keep  In  step.  Investments  in  stocks, 
bonds,  mortgages  and  collateral  security  will  depreciate,  while 
investments  in  land,  buildings,  factories  and  other  concrete 
examples  of  wealth  will  materially  increase  in  apparent 
value.  The  man  who  buys  a  house  will  have  good  pros- 
pects of  seeing  its  value,  expressed  in  dollars  and  cents,  in- 
crease greatly  during  the  next  few  years,  if  the  gold  prophets 
are  not  at  fault. 


LABOR  AND  TARIFF 

At  the  Tariff  Commission  convention  held  in  Indianapolis, 
February  16  to  18,  one  of  the  best  addresses  made  was  that 
by  Jlr.  Henry  R.  Towne,  president  of  the  Merchants'  Asso- 
ciation of  New  York.  Mr.  Towne  had  well  analyzed  his  sub- 
ject, and  his  reference  to  the  interest  of  labor  in  the  tariff 
is  of  especial  value.  "A  tariff,"  he  says,  "is  an  indirect  tax; 
its  primary  purpose  is  revenue;  it  may  include  the  secondary 
purpose  of  protection.  A  tariff  rate  intended  tb  prevent 
importation  ceases  to  become  a  tax  and  becomes  a  subsidy. 
In  coiisidering  any  proposed  tax,  these  questions  should  be 
considered:  1.  On  whom  will  it  fall?  2.  What  revenue  will 
it  yield?  3.  Whom,  if  any.  will  it  benefit?  If  reliable  data 
are  available  and  if  the  tax  is  for  revenue  only,  these  ques- 
tions may  perhaps  be  easily  answered,  but  if  it  is  wholly 
cr  partly  for  protection,  to  foster  and  benefit  certain  classes 
of  citizens,  at  the  possible  or  intended  expense  of  other 
classes,  the  problems  become  vastly  complex.  *  *  *  In  all 
discussions  of  the  tariff  the  plea  is  made  that  a  chief  pur- 
pose in  view  is  protection  to  American  labor.  Are  we  not 
liable  to  be  misled  by  this  plea?  Does  labor  actually  share, 
and.  if  so,  to  what  extent,  in  the  proceeds  of  the  tax  result- 
ing from  a  protective  duty?  Is  it  not  a  fact,  known  to  all 
employers  of  labor,  that,  in  fixing  any  individual  rate  of 
wages,  no  thought  whatever  is  given  to  the  tariff;  that  in 
every  case  the  employer  takes  account  solely  of  the  value 
or  efficiency  of  the  workman,  and  of  the  current  rate  of 
wages  in  the  trade  to  which  he  belongs;  that  the  workman  is 
guided  solely  by  his  knowledge  as  to  the  current  rate,  and 
by  his  needs;  and  that  each  makes  the  best  bargain  that  he 
can?  Is  it  not  true,  further,  that  the  rate  of  wages,  in 
every  trade,  depends  in  large  part  on  the  cost  of  living,  and 
that  a  high  tariff,  by  enhancing  the  prices  of  the  products 
which  it  affects,  tends  to  increase  this  cost?  Finally,  is  it 
not  true  that  the  real  measure  of  a  wage  is  its  purchasing 
power,  and  that  needlessly  high  tariff  rates  tend  to  diminish 
the  purchasing  power  of  wages?" 

Mr.  Towne  further  called  attention  to  the  United  States 
as  a  great  example  of  free  trade,  and  said  that  nowhere 
else,  at  any  time  in,  the  world's  history,  have  trade  and  com- 
merce been  so  absolutely  free  and  untrammeled  as  they  are 
to-day  among  the  80,000,000  people  of  this  country. 

The  following  are  the  more  important  of  the  conclusions 
given  by  Mr.  Towne  in  his  paper:  The  tariff  embodies  the 
heaviest  tax  which  the  people  of  the  United  States  impose 
on  themselves;  it  yields  one-half  of  the  national  revenue; 
the  present  method  of  fixing  tariff  rates  through  Congres- 
sional committees  acting  chiefly  on  prejudiced  evidence  pro- 
duces inequalities  which  are  unnecessary,  harmful  and  un- 
just; it  is  crude,  unscientific  and  outgrown.  A  tariff  influ- 
ences wages  indirectly  only;  it  chiefly  influences  the  cost 
of  living,  which  in  turn,  determines  the  rate  of  a  living  wage; 
the  true  measure  of  wages  is  purchasing  power;  hence,  any- 
thing tending  to  increase  the  cost  of  living,  lessens  wages; 
therefore,  the  tariff  should  be  adjusted  with  regard  to  all 
its  effects  on  all  the  people,  not  with  regard  to  protected 
interests  only.  Mr.  Towne  considers  that  the  remedy  for 
our  difficulties  with  the  tariff  would  be  a  permanent,  techni- 
cal bureau  of  tariff  research,  which  would  collect,  analyze 
and  report  industrial  and  commercial  data  to  Congress,  and 
that  tariff  revision  should  be  made  continuous  and  not  inter- 
mittent. This  would  make  the  tariff  flexible,  and  eliminate 
the  bad  influence  of  intermittent  revision  on  business. 
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THE  WASTE  OF  HUMAN  ENERGY 

A  European  state  railway  system  was  recently  In  need  of 
sixteen  new  passenger  locomotives  of  identical  type.  In  the 
particular  country  referred  to  there  are  four  locomotive  build- 
ing companies,  and  in  order  to  "provide  work"  for  the  liands 
idle  during  the  present  depression  the  state  railway  adminis- 
tration divided  the  order  for  tlie  si.\teen  locomotives  among 
the  four  companies,  ordering  four  from  each.  Under  present 
economic  conditions,  when  men  willing  to  work  are  not  per- 
mitted to  do  so.  this  course  was  undoubtedly  a  wise  one;  but 
one  cannot  help  being  impressed  by  the  waste  of  human 
energy  involved  in  the  construction  of  the  sixteen  locomotives 
in  this  manner.  I'"'our  complete  sets  of  designs  had  to  be 
worked  out  and  approved,  four  complete  sets  of  patterns 
made,  and  special  tools  required  for  the  manufacture  of  the 
engines  duplicated  in  four  different  places;  and,  of  course, 
the  work  could  not  possibly  be  carried  out  under  this  arrange- 
ment as  economically  as  if  the  sixteen  locomotives  had  been 
built  by  one  firm. 

In  England  a  reduction  in  the  naval  program  advocated 
by  the  government  about  a  year  ago,  was  vigorously  opposed 
by  a  portion  of  the  press,  not  on  the  ground  of  national  de- 
fense, but  because  a  reduction  in  the  quota  of  battleships  to 
J  be  constructed  yearly  would  throw  a  number  of  men  out  of 
work;  so,  in  order  to  give  those  men  an  opportunity  to  earn 
a  living,  these  papers  advocated  a  continuance  of  the  policy 
of  building  battleships  whether  or  not  they  were  necessary 
for  the  country's  defense. 

It  is  not  necessarily  lacli  of  employment  alone  that  causes 
poverty,  but  also  such  aimless  waste  of  human  energy,  which 
could  be  employed  for  the  production  of  useful  material.  It 
is  not  necessary  to  go  to  Europe  for  examples  of  a  similar 
waste  of  energy.  During  every  period  of  trade  depression 
we  see  examples  of  it  in  every  country,  and  in  almost  every 
community;  and  this  waste  is  likely  to  continue  until  we 
apply  the  axiom  that  men  do  not  actually  want  work,  con- 
sidered by  itself;  but  they  do  want  the  product  of  their 
work;  and  that  wages,  or  compensation  for  work,  do  not 
come  out  of  a  large,  indefinite,  inexhaustible  fund ,  but  from 
the  products  of  labor.  If  labor  is  expended  for  useless  and 
unproductive  purposes,  the  fund  out  of  which  wages  must 
eventually  be  paid  will  be  that  much  smaller,  and  the  total 
reward  for  all  labor  must  be  less,  even  if  no  part  of  the 
product  were  diverted  into  other  channels.  Wasteful  produc- 
tion, whether  on  a  small  or  large  scale,  whether  caused  by 
individual  or  national  ignorance  or  by  economic  conditions, 
is  the  worst  enemy  to  progress;  and  the  mere  fact  that  men 
are  paid  for  useless  work  in  no  way  justifies  the  doing  of  the 
work. 

The  main  reason  for  the  industrial  progress  in  America 
has  been  that  human  energy  was  highly  valued;  and,  with 
all  the  waste  in  our  natural  resources,  the  percentage  of  waste 
in  human  energj'  has  been  smaller  than  in  the  old  world.  At 
present,  the  difference  between  conditions  in  this  respect  in 
the  old  world  and  in  the  United  States  is  not  so  marked  as  in 
the  past,  and  there  is  now  a  greater  tendency  in  this  country 
to  employ  labor  in  wasteful  ways.  Of  course,  non-employ- 
ment itself  is  wasteful,  whether  it  be  voluntary  or  enforced; 
and  whatever  is  done  to  prevent  the  waste  of  human  energy 
is  therefore  an  important  step  forward.  It  is  fully  as  im- 
portant to  the  progress  of  industry  and  the  increase  of  wealth, 
as  is  the  designing  of  labor-saving  machinery  and  the  develop- 
ment of   improved  methods  of  manufacture. 


It  is  proposed  to  include  a  "worked-to-an-adequate-extent" 
clause  in  the  French  patent  law.  According  to  the  Times  the 
new  amendment  to  the  law  will  provide  that  patent  rights 
shall  lapse  in  France  if  the  holder  of  the  patent  does  not 
exercise  his  rights  in  France  or  in  French  colonies  for  a  period 
of  three  years  after  applying  for  the  patent.  It  also  appears 
that  the  patentee  will  be  expected  to  "exercise  his  rights"  to 
an  adequate  extent.  Of  course,  the  purpose  of  this  bill  is 
exactly  the  same  as  that  of  the  new  British  Patents  Act,  and 
the  "exercise  of  rights"  evidently  is  intended  to  mean  the 
manufacture  of  the  patented  article. 


EXPERIMENTS  ON  TWIST  DRILLS-1 

At  the  March  18,  190U,  meeliMg  of  the  Institution  of  Me- 
chanical Engineers  of  fireal  ilritain.  a  paper  wag  read  entitled 
"Experiments  Upon  Forces  Acting  on  Twist  Drills  when 
Operating  on  Cast  Iron  and  Steel."  The  paper  was  prepared 
by  Mr.  Dempster  Smith  of  the  Municipal  School  of  Tech- 
nology, Manchester,  England,  and  Mr.  R.  Pollakoff  of  the  Im- 
perial Technology  Institute,  Moscow,  Russia.  The  experi- 
ments, which  have  covered  a  period  of  three  years,  have  been 
made  by  the  authors  of  the  paper  at  the  Manchester  School 
of  Technology  under  the  direction  of  Dr.  J.  T.  NIcolBon. 
Owing  to  the  thorough  manner  in  which  these  experiments 
have  been  carried  out,  and  the  extensive  records  made  of 
the  results  obtained,  together  with  the  valuable  conclusioDB 
tliat  can  be  drawn  from  these  results  regarding  the  design 
of  twist  drills,  the  paper  Is  of  considerable  importance,  and 
the  following  abstract  has  been  prepared  with  a  view  of  pre- 
senting the  most  essential  points.  The  results  obtained  In 
the  experiments  are  the  outcome  of  over  one  thousand  testa. 

Previous  Experlmenfce 

Before  discussing  the  experiments,  it  may  not  be  out  of 
place  to  give  a  brief  rfsumi  of  the  most  important  work  done 
in  this  field  of  research.  Amongst  the  first  experinunts  of 
any  note  with  twist-drills  are  those  recorded  by  Professor 
1^.  P.  Breckenridge  in  the  .lournal  of  the  Lehigh  University 
Engineering  Society  for  October,  1898.  According  to  these 
experiments  the  pressure  on  the  drill  when  starting  to  cut  is 
greater  than  the  pressure  on  the  drill  when  drilling  with  the 
full  diameter.  It  was  found  that  a  one-inch  drill  required 
r4riO  pounds  pressure  when  starting  to  cut,  and  1,000  to  1,150 
pounds  pressure  when  drilling  with  the  full  diameter.  The 
material  cut,  however,  was  not  specified.  It  would  appear 
from  the  results  obtained  that  the  material  drilled  was  cast 
iron  on  which  the  skin  or  scale  had  not  been  removed,  so  that 
on  this  account  a  greater  pressure  was  required  to  start  the 
cut  than  to  drill  with  the  full  diameter  of  the  drill. 

In  1902,  Mr.  Norris  of  the  Bickford  Drill  &  Tool  Co.  made 
several  experiments  with  carbon  steel  twist  drills  in  order  to 
determine  the  most  economical  feed  and  speed,  and  also  to 
get  an  idea  of  the  power  required  when  drilling  cast  iron. 
Mr.  Norris  found  that  a  %-inch  drill  would  withstand  a  feed 
of  1/16  of  an  inch  per  revolution  when  drilling  ordinary 
cast  iron  at  a  speed  of  267  revolutions  per  minute,  this  being 
the  coarsest  feed  provided  on  the  machine.  It  was  also  found 
impossible  to  break  drills  larger  than  the  above  when  operat- 
ing at  the  same  feed  and  on  the  same  material.  These  experi- 
ments resulted  in  the  adoption  of  feeds  in  the  Bickford  shops, 
which  were  about  four  times  greater  than  those  recommended 
by  the  Morse  Twist  Drill  Company,  at  speeds  not  less  than 
that  given  by  that  company.  The  conclusions  from  these  trials 
were:  The  net  horse-power  per  cuhic  inch  of  metal  removed 
slightly  decreases  with  the  increase  of  feed  for  a  given  diam- 
eter of  drill  and  speed.  The  net  horse-power  per  cuhic  inch 
of  metal  removed  also  decreases  with  the  increase  in  diam- 
eter of  drill.  The  cutting  speed  for  each  drill  varied,  however, 
decreasing  with  the  increase  in  diameter. 

From  a  second  set  of  power  trials  carried  out  on  a  specially 
rigid  machine  designed  for  testing  the  durability  of  the  drlUS: 
Mr.  Norris  arrived   at  the  following  conclusions: 

When  the  speed  and  feed  are  constant,  the  power  required  to 
drill  tool  steel  is  about  1.10  times,  wrought  iron  about  1.65 
times,  and  machinery  steel  about  1.90  times  that  required  to 
drill  cast  iron.  When  the  speeds  and  feeds  remain  constant, 
the  power  required  is  approximately  proportional  to  the  diam- 
eter of  the  drill.  When  the  diameter  of  the  drill  and  rate  of 
feed  are  constant,  the  power  required  is  approximately  pro- 
portional to  the  speed.  When  the  speed  and  diameter  of  drill 
are  constant,  the  power  required  is  approximately  proportional 
to  the  feed. 

A  formula  closely  agreeing  with  these  results,  when  oper- 
ating on  cast  iron  at  a  speed  of  30  feet  per  minute,  is: 

63 

H.P  = ((f«-f  0.01) 
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where  d  Is  the  diameter  of  the  drill  In  inches  and  t  the  feed 
in  inches  per  revolution  of  the  drill. 

Messrs.  W.  W.  Bird  and  H.  P.  l'"airfield,  of  the  Worcester 
Polytechnic  Institute,  in  a  paper  presented  at  the  New  Yorl< 
meeting  of  the  American  Society  of  Mechanical  Engineers, 
December,  1904,  gave  the  results  of  investigations  on  the 
torque  and  thrust  exerted  on  a  %-inch  "Novo"  high-speed  steel 
twist  drill  with  varying  rate  of  speed  and  feed  on  different 
metals. 

The  results  of  these  experiments  with  a  drill  having  an  in- 
cluded point  angle  of  118  degrees  was  as  follows:  No  ma- 
terial difference  either  in  torque  or  end  thrust  was  found  by 
increasing  the  speed  from  1-10  to  600  revolutions  per  minute 
when  drilling  soft  gray  iron.  When  operating  on  the  same 
material  at  420  revolutions  per  mintite  at  varying  rates  of 
feed.  It  was  observed  that  the  torque  did  not  increase  as  quiclv- 
ly  as  the  feed,  but  the  thrust  increased  very  rapidly  with 
coarse  feeds.  The  torque  required  when  operating  on  brass, 
tool  steel,  and  machine  steel  was  respectively  0.715,  1.67  and 
2.44  times  that  required  for  cast  iron.  The  corresponding 
thrusts  were  found  to  be  0.575,  1.7  and  2.6  times  that  required 
for  cast  iron.  By  varying  the  included  point  angle  of  the  drill 
from  75  to  140  degrees,  the  end  thrust  increased  rapidly  with 
the  angle,  but  no  practical  difference  was  observed  in  the 
torque. 

A  similar  set  of  experiments  were  made  later  at  the  Wor- 
cester Polytechnic  Institute  by  C.  S.  Frary  and  E.  A.  Adams. 
The  results  of  these  experiments  showed  that  with  a  constant 


(h)  The  feeding  force  required  for  the  various  conditions 
mentioned  in  (n). 

(c)  To  ascertain  the  twisting  fonc  required  to  enlarge  a 
hole  (which  had  previously  been  opened  with  a  drill  of  smaller 
diameter)  at  different  rates  of  feed  on  cast  iron  and  steel. 

(d)  The  corresponding  feeding  force  required  under  the 
circumstances  instanced  in  (c). 

Ordinary  commercial  A.  W.  high-speed  steel  twist  drills  of 
%,  1,  and  ly^  inch  diameter  were  useil  throughout  these 
trials.  The  drills  were  ground  on  a  twist  drill  grinding  ma- 
chine  and  tlie  point  thinned  to  about  half  the  thicliness  of  the 
web.  The  cast  iron  operated  upon  was  of  medium  hardness 
and  had  the  skin  removed.  'The  steel  was  Whitworth's  (fluid- 
pressed),  of  medium  hardness,  having  0.29  per  cent  carbon 
and  0.625  per  cent  manganese. 

Description  of  Apparatus 
The  arrangement  of  the  lathe  used  for  the  first  set  of  ex- 
periments is  shown  in  Fig.  1.  The  lathe  was  driven  by  a  120 
H.  P.  direct-current  shunt-wound  motor.  A  large  air-cooled 
rheostat  connected  to  the  main  circuit  between  the  line  and 
brushes  allowed  of  the  speed  being  varied  from  100  to  300 
revolutions  per  minute.  The  motor  drove  on  to  a  countershaft 
whereon  was  mounted  a  three-step  cone  pulley  similar  to  that 
on  the  lathe  spindle.  A  further  reduction  of  speed  could  be 
obtained  through  the  double  and  triple  bacl<-gears  in  the  ma- 
chine, the  ratio  of  which  was  14.9  and  42.5  to  1,  respectively, 
the     combined    arrangement    permitted    of    the    speed    being 
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Fig.  1.    Apparatus  used  for  the  First  Set  of  Experiments  to  obtain  Po\per  required  for  DriUing 


surface  speed  the  thrust  was  nearly  proportional  to  the  diam- 
eter of  the  drill  and  also  to  the  rate  of  feed.  With  different 
included  point  angles,  the  thrust  decreased  for  angles  from  150 
to  90  degrees,  and  then  increased  for  any  further  decrease  in 
the  angles.  The  moment  could  not  be  said  to  be  proportional 
to  the  angle  of  the  point,  but  almost  proportional  to  the  feed. 
The  drill  giving  the  minimum  torque  had  a  point  angle  of 
130  degrees  and  the  torque  increased  with  drills  having  angles 
greater  or  less  than  this. 

The  twisting  moment  for  ordinary  twist  drills  is,  according 
to  these  experiments,  approximately  expressed  by: 

T  =  13.5  d  (1,000  t  -f  2.5) 
where 

7'  =  torque  in  inch-pounds, 

d  =  diameter  of  the  drill  in  inches, 

t  =:  feed  in  inches  per  revolution  of  the  drill. 

The  Manchester  Experiments 

In  the  experiments  made  at  the  Manchester  School  of  Tech- 
nology, the  results  of  which  are  reported  in  the  paper  re- 
ferred to  above,  two  forms  of  apparatus  were  used.  The  first 
apparatus  was  of  comparatively  simple  character,  suitable 
for  use  in  the  ordinary  lathe.  The  experiments  with  this  ap- 
paratus had  for  their  object: 

(a)  To  determine  the  twisting  moment  required  for  drill- 
ing with  different  diameters  of  twist  drills  at  various  speeds 
and  feeds  in  cast  iron  and  steel. 


varied  from  1.5  to  450  revolutions  per  minute.  A  counter 
fixed  to  the  end  of  the  spindle  indicated  the  revolutions  made 
by  the  work. 

The  stand  .4,  bolted  to  the  bed  of  the  lathe,  supported  the 
drill  close  to  the  work.  The  drill  was  quite  free  to  slide  in 
the  bearing  provided  in  the  stand.  Suitable  hardened  steel 
bushings  were  used'  for  the  various  sizes  of  drills.  A  small 
spindle  or  socket  B  received  the  tang  end  of  the  drill,  and  the 
thrust  was  taken  by  the  knife-edged  lever  C  and  a  diaphragm 
dynamometer  fitted  to  a  cast  iron  block  which  was  bolted  to 
the  top  slide  rest. 

The  arm  D  was  attached  at  one  end  to  B.  while  the  other 
end  rested  on  a  scale  pan,  and  thus  prevented  the  drill  from 
rotating.  As  the  arm  advanced  with  the  drill,  the  scale  pan 
remaining  stationary,  the  former  was  fitted  with  a  knife-edged 
roller  to  reduce  side  twist  on  the  drill,  due  to  friction.  The 
force  exerted  on  the  pan  when  multiplied  by  the  length  of  the 
arm  gives  the  twisting  moment  on  the  drill.  By  the  engage- 
ment of  the  screw-cutting  feed  mechanism  a  definite  advance 
was  given  to  the  drill  per  revolution  of  the  work.  The  dia- 
phragm dynamometer  is  similar  to  that  shown  in  section  in 
Fig.  2  and  described  in  connection  with  the  second  apparatus. 
The  speed  in  the  ordinary  force  trials  was  kept  constant  at  10 
revolutions  per  minute  for  each  diameter  of  drills.  The  revo- 
lutions were  observed  on  the  counter  at  the  end  of  the  lathe 
spindle  and  a  tachometer  on  the  motor. 
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No  perceptible  difference  was  observed  In  the  twisting  mo- 
ment and  end-pressure  with  the  variation  of  speed;  that  Is, 
the  cutting  horsepower  for  a  given  diameter  of  drill  and  feed 
was  directly  proportional  to  the  speed.  Tlie  results  of  the 
experiments  have  been  reduced  to  formulas,  ami  are  mainly 
so  expressed  in  the  foUowlnR. 

In  the  formulas  given  in'tlic  following,  the  notation  below 
has  been  adhered  to  throughout: 

T  =  torque  In  foot-pounds, 

d  =  diameter  of  drill  in  inches. 
t=:feed  in  inches  per  revolution  of  drill, 

P^end  thrust  in  pounds, 
/:=  cutting  pressure  in  tons  per  square  inch, 

.V^  revolutions  per  minute, 

y  =  metal  removed  per  minute  in  cubic  Inches. 

Results  of  Bxperiments  virtth  First  Apparatus 

The   results   obtained    in    the   first   set   of   experiments   are 
expressed  by  the  following  formulas: 
Trials  (o)  on  medium  east  iron: 


T  =  5,025  t  ■\-  31  for  opening  %-lnch  to  IMi-lnch, 
The  end  thrust  P  is  given  by  the  following  formulas: 
For  medium   east   iron 

P=  95,600  <  — 2r.O  for  %-lnch-drlll, 
P=  93,400  t  4  180  for  1-  Inch  drill, 
P  =  154.000  t  —  600  for  1%-lnch  drill. 


(12) 


and 


P  =  115,000  t  —  200  for  all  diameters. 

In  the  opening  out  trials  (d)   In  cast  Iron 
P  =  11,330  t  +  160  opening  out 

%-lnch  hole  to  1  Mi-inch  diameter. 

In  the  medium  steel  experiments  for  trials  Hi): 
P=    26,500  «  + 1,040  for    %-lnch  drill, 
P=   90,000  t-f     SOuforl-     Inch  drill, 
P  —  155.000  t  -f  1.300  for  1  >/j-lnch  drill. 


and 


P  =  160,000  (d  — 0.6)  t  -f  1,000  for  all  drills. 
For  the  opening  out  trials  in  medium  steel: 
P  =  15,200  t  —  60  opening  %-lnch 

hole  to  1-Inch  diameter. 


(13) 
(14) 
(16) 

(16) 


(17) 

(18a) 
(18li) 
(18c) 

(18) 


(19a) 
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Figf.  2.    Section  and  Elevation  of  Apparatus  used  In  Second  Set  of  Experiments 


(1) 

(2) 
(3) 

(4) 


T  =  1,220  t-f    2.5  for     %-inch  drill, 
T  —  \MQt-\-    7.5  for  1-     inch  drill, 
T=  3,640  «  +  22.5  for  1%-inch  drill, 
An  equation  embracing  the  whole  can  be  written: 

r  =  12  ((J^  — 0.35)  -f  (500  +  l,350rf=)  t, 
A  more  approximate  but  much  more  simple  expression  for 
formula   (4)   would  be 

r=  (l,800t-f  9)  d=,  (4a) 

For  the  opening  out  trials    (c)    on  cast  iron,   the  twisting 
moment  is  given  by  the  formula 

r  =  2,812  «  + 17.5  for  opening 

%-inch  hole  to  li/.-ineh  diameter,     (5) 
The  twisting  moment  in  trials  (o)  on  steel  follow  a  similar 
law  to  the  cast  iron.     An  expression  for  each  size  of  drill  is 
given  below: 

r  =  1,530  (  + 15  for     %-inch  drill. 
r  =  3,850  <-H  18  for  1-     inch  drill, 
7'  =  7,800t  +  48  for  1%-lnch  drill. 
An   approximate   expression    for   the   above    which 
enough  for  all  practical  purposes  is 
r=  (3,200  <  -f  20)  d-. 
For  the  opening  out  trials  U)   on  steel: 

T  =  1,500  t  -\-    6  for  opening  %-inch  to  1-inch, 
T=:  3,325  t  -f  29  for  opening  1-inch  to  IVa-inch, 


(6) 

(7) 

(8) 

is    near 

(9) 

(10) 
(11) 


P  =  25,500  «  + 60  opening  1-inch  hole 

to  1%-inch  diameter,     (196) 
P  =  30,000  I  +  200  opening  %-inch 

hole  to  1 '/{.-inch  diameter,  (19c) 
In  no  case  did  the  end  force  P  reach  a  maximum  and  then 
(liniinish  when  the  drill  was  fully  entered  as  observed  by 
Professor  Breckenridge.  and  it  can  only  be  coneludtd  that  he 
was  operating  on  east  iron  having  a  very  hard  skin  or  that 
the  drill  had  a  smaller  pitch  than  those  now  in  common  use, 
i.  e.,  a  keener  angle.  The  opening  out  experiments  show  the 
fallacy  of  a  common  notion  that  but  for  the  chisel  point  the 
drill  would  run   into  the  work  and  break. 

The  apparatus  employed  and  the  results  obtained  in  these 
first  experiments  were  not  entirely  satisfactory  for  the  larger 
drills  and  heavy  feeds.  This  led  to  the  construction  of  a 
second  apparatus,  and  the  making  of  a  second  set  of  tests, 
which  will  be  described  in  the  .Tune  Issue. 

*  *  • 
It  Is  stated  in  the  Marine  Journal  that  Sir  Oliver  Lodge 
recently  succeeded  In  completely  clearing  away  for  a  radius 
of  sixty  feet,  a  thick  fog.  by  means  of  electrical  discharges. 
The  method  employed  consists  In  discharging  electricity  Into 
the  fog-laden  atmosphere  at  a  very  high  voltage,  from  a  series 
of  disks  at  the  top  of  poles. 
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SOME  NOTES  ON  BALL  BEARINGS* 

A8HER  GOLOBN  t 

Mecliiinical  friction  Is  always  a  resisting  force,  wlielhcr 
utilized  to  effect  the  stability  of  struotiires,  or  to  transmit 
motion  from  one  part  of  a  machine  to  another,  or  even  to 
enjible  us  to  walk.  In  producing  these  effects,  friction  is 
essential  and  desirable,  and  means  are  often  taken  to  in- 
crease it:  such,  for  example,  as  the  covering  of  leather  trans- 
mission belts  with  adhesive  substances  and  the  covering  of 
icy  pavements  to  prevent  slipping.     On  the  other  hand,  fric- 
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Figrs.  1  and  2.    Method  of  Aaaembliner  a  BaU  Bearing 

tion  is  injurious  in  preventing  relative  motion  of  different 
parts  of  a  machine  and  producing  waste  of  energy.  Under 
these  conditions,  friction  is  a  serious  disadvantage  and  its 
elimination  a  problem  of  grave  importance.  Any  discussion 
relating  to  ball  bearings,  therefore,  bears  directly  on  the 
question  of  eliminating  friction,  and  indirectly  on  the  ques- 
tion of  saving  fuel  and  oil,  and  preventing  the  wear  and 
tear  of  machinery. 

One  way  of  minimizing  the  effects  of  friction  suggested 
itself  to  the  man  who  first  applied  wheels  to  a  road  vehicle. 
It  must  have  been  apparent  to  him  that  a  vehicle  would  wear 
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Fig.  3.     Two  Forms  of  FiUing  Slots 

better  and  require  less  effort  to  move  it  if  some  means  were 
provided  to  roll  it  along  instead  of  having  to  drag  it  over 
the  ground.  This  condition  of  affairs  may  be  exaggerated  by 
assuming  that  in  one  case  we  have  two  toothed  racks  in 
mesh  and  we  try  to  move  one  relatively  to  the  ether;  in  the 
second  case,  that  we  replace  one  of  the  racks  by  a  gear 
wheel  and  move  it  over  the  rack  by  means  of  a  trunnion. 
The  limit  of  the  load  required  to  effect  motion  in  the  first 
case,  is  that  which  will  break  the  teeth,  and  in  the  second 
case,  the  effort  required  to  overcome  the  comparatively  small 
weight  of  the  wheel  and  the  fric- 
tion between  the  meshing  teeth.  A 
comparative  idea  of  the  advantage 
gained  by  substituting  rolling  for 
sliding  friction  may  be  obtained  ap- 
proximately by  taking  two  smooth 
blocks  of  steel,  lubricating  the  sur- 
faces in  contact,  and  then  tilting 
them;  one  block  will  begin  to  slide 
over  the  other  when  the  angle 
through  which  they  are  tilted  is  be- 
tween 8  and  9  degrees.    If  now,  we 

Pig.  4.    Displacement  of  the 

Rings  of  a  Radial  Bearing  when  replace    the    oil    between    the    two 

It  la  subjected  to  an  End  Thrust    ,,      ,        ,  ,  ^     ^      ,    ^    ,, 

blocks  by  a  number  of  steel  balls,  we 
find  on  tilting  the  blocks,  that  they  will  begin  to  slide  over 
each  other  when  the  angle  is  about  O.OS  degree  Again,  if  we 
take  two  smooth  horizontal  blocks  of  steel,  weighing,  say  1 
pound,  it  will  require  a  force  of  approximately  2.7  ounces  to 
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•  For  additional  information  on  this  subject  soe  tho  following  articles 
previously  published  In  Machinery  :  Ball  Bearings,  necember,  1007, 
jind  Januarv,  1908,  encineering  edition ;  The  Discussion  on  Bearings 
Held  at  the  Decimher  Meeting  of  the  .\.  S.  M.  E.,  rehruary,  1000: 
Designing  Two-point  Ball  Bearings,  April,  1906,  engineering  edition  ; 
Ball   and   Uoller  Bearings.    Iieccmbor,    1906;   Ball   Bearings.    February, 

inn.';. 

t  Address  :  1779  Broadway,  New  York  City. 


move  one  over  the  other  if  the  surfaces  in  contact  are  lubri- 
cated. If,  instead  of  oil,  we  use  steel  balls  between  the  blocks, 
only  0.027  ounce  will  be  required  to  effect  the  motion.  The  only 
question  raised  against  the  use  of  the  concentric  ball  bear- 
ing for  stationary  machinery  and  the  cheaper  grades  of  auto- 
mobiles, is  in  regard  to  (Irst  cost.  Aside  from  this,  no  one 
questions  the  relative  advantage  of  the  two-point  ball  bear- 
ing over  the  plain  bearing,  or  even  the  roller  bearing  or 
cup  and  cone.  In  regard  to  ultimate  cost,  It  may  be  safely 
said  that  the  two-point  bearing  is  the  most  efficient  and 
cheapest.  It  only  remains,  regarding  the  ball  bearing  as  a 
friction  eliminator,  to  consider  some  of  the  inherent  mechani- 
cal defects  found  in  ball  bearings  at  present  on  the  market. 
These  defects  may  be  put  under  the  following  heads:  Side 
slots  in  the  rings  for  assembling  the  balls;  small  number  of 
balls  in  races  owing  to  absence  of  side  filling  slots;  separators 
or  spacers  made  of  several  disconnected  pieces. 

There  are  employed  at  present  but  two  general  methods  of 
assembling  a  full  or  partly  full  ball  bearing.  One  of  these  is 
to  arrange  the  balls  and  races  as  shown  in  Fig.  1,  and  after 
placing  in  the  crescent-shaped  space  A,  as  many  balls  as  can 
be   freely   dropped    in,   the   inner   ring   is  shifted,   leaving   an 


Fig.  5. 


Bearing  Designed  to  Eliminate 
Friction 
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Figs.  6  and  7.      Diagrams  showing 
Action  of  Balls  in  a  FuU  Bearing 


annular  space  with  the  races  about  half  filled  with  balls,  as 
shown  in  Fig.  2.  The  remaining  balls  are  then  sprung  in 
through  slots  in  the  sides  under  comparatively  high  pressure. 
This  process  is  used  extensively  by  Fichtel  &  Sachs  (F.  &  S.I  ; 
Standard  Roller  Bearing  Co.  (S.R.B.);  and  every  other  manu- 
facturer of  ball  bearings,  with  the  exception  of  three  or  four. 
The  master  patents  for  this  process  are  owned  by  Fichtel  & 
Sachs.  Two  forms  of  these  filling  slots  are  shown  in  Fig.  3. 
It  is  claimed  by  all   tliose   who  employ   the  filling  slot,   that 


JUaehiiury,  A".  K. 
Fig.  8.    Type  of  Separator  used  In  the  Bearing  sho\pn  In  Fig.  6 

after  the  balls  are  assembled,  they  have  practically  a  con- 
tinuous race  and  that  the  bearing  is  as  perfect  as  if  the  slot 
never  existed.  It  may  be  said,  however,  that  the  existence  of 
a  filling  slot  as  a  defect  is  indirectly  recognized  by  every 
bearing  manufacturer.  If  it  were  possible  to  use  radial  bear- 
ings to  carry  only  a  purely  radial  load,  almost  any  ball  bear- 
ing, no  matter  how  assembled,  would  give  satisfactory  service, 
provided  the  materials  were  fairly  good  and  the  bearing 
not  overloaded;  but,  in  many  instances,  radial  bearings  are 
used  to  carry,  simultaneously,  ordinary  radial  loads  and  com- 
paratively excessive  thrust  loads.  This  applies  particularly 
to  radial  bearings  used  in  automobile  front  wheels,  and  to 
some  extent  in  the  rear  wheels  as  well.  Under  these  condi- 
tions, the  inner  and  outer  rings  are  relatively  displaced,  as 
shown  in  Fig.  4,  and  it  is  evident  that  if  a  bearing  having 
a  side  filling  slot  be  subjected  to  excessive  end  thrust,  the 
balls  are  forced  into  the  slot,  a  treatment  which  is  manifestly 
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not  very  good  for  either  balls  or  races.  Of  course,  the  extent 
to  which  this  pliicliing  of  the  ball  In  the  slot  will  take  plure 
will  depend  on  the  depth  of  the  fliling  slot.  The  Klchtel  & 
Sachs  Co.  overcome  this  illlflculty  to  .some  extent  by  employ- 
ing a  slot  which  is  not  quite  as  deep  as  the  hall  races.  The 
balls  are  then  forced  through  these  slots  \inder  a  pressure 
which   is  much  higher  than  the   thrust  loads  that  can   possi- 


Flg.  9.«  Bearing  with  Outer  Ring 
Grooved  to  permit  the  Use  of  a  One- 
piece  Separator 


iWai^Airwrj,,  .V.  l'. 


Fig.  lO.  Inner  Race  and  Sec- 
tion through  One-half  the  Cup  used 
in  Assembllngr  the  B.  B.  F.  Radial 
Beariner 


bly  bo  put  on  the  bearings  in  practice.  This  is  at  least  de- 
fensible practice,  provided  that  the  materials  employed  are 
of  excellent  quality.  A  bearing  may  be  made  without  a  fill- 
ing slot,  but  in  that  case  the  limit  to  the  number  of  balls 
which  may  be  inserted  is  set  by  what  will  go  into  the  cres- 
cent-shaped space  A,  Fig.  1.  The  balls  are  disposed  around 
the  circumference  and  some  form  of  separator  or  spacer 
used  to  keep  them  apart.  It  has  often  been  stated  by  those 
who  employ  this  process,  that  there  is  no  need  of  completely 
filling  the  races  with  balls;  in  other  words,  that  a  ball  bear- 
ing which  is  only  partly  filled  with  balls,  is  equal  to  or  bet- 
ter than  one  which  is  completely  filled.  One  might  almost 
reason  instinctively  that  such  statements  are  erroneous.  That 
they  are  actually  so  will  be  shown. 


Pig.  11.  View  showing  Method  of  Assembling  the  R.  B.  F.  Bearing.  After 
the  Outer  Race  Is  heated  with  Oil.  the  Balls  and  the  Inner  Race  are  Forced 
Into  Place,  after  which  the  Assembling  Cup  is  removed. 

The  permissible  load  in  kilograms  which  a  two-point  ball 
bearing  having  one  row  of  balls,  will  carry  is  given  by  the 
following  relation  due  to  Professor  Stribeck: 

E(Pz 
P  = (1) 

5 

where  £■  is  a  constant  depending  on  the  properties  of  the 
material,  the  form  of  the  ball  race  and  the  angular  speed  of 
the  bearing;  it  may  also  be  regarded  as  a  factor  of  safety; 
z  is  the  number  of  balls;  the  factor  5  takes  account  of  the 
fact  that  only  part  of  the  balls  carries  the  radial  load;  d  is 
the  diameter   of  the   ball,   taking   Vs    inch   as   the   unit.     For 

example: 

If  diameter  of  ball  is  1/8     inch,  d^l 

If  diameter  of  ball  is  1/4     inch.  (7  =  2 

If  diameter  of  ball  is  7/16  inch,  ri  =  3.5 

If  diameter  of  ball  is  5/8     inch,  d  =  5,  etc. 


From  the  above,  It  is  seen  that  if  we  take  two  bearings 
having  the  same  form  of  groove  and  the  same  dlmenBlons 
for  both  of  the  balls  and  racuM,  tlien  if  P,  and  P,  are  the 
carrying  capacities  of  the  two  bearings,  and  z,  and  z,  the  cor- 
irsponiling  number  of  halls,  we  have  for  the  saine  angular 
.speed 

Kit'z, 
P,= 


P. 


6 

Ka-  z. 


from    which 


P, 


■■  — ;   or,  in  words,  the  carrying 
P,       «. 

capacities  of  the  two  bearings  are  directly  proportional  to 
the  number  of  balls.  11  is  seen,  therefore,  that  for  a  given 
bearing,  other  things  being  equal,  the  full  type  has  a  greater 
carrying  capacity  tliaii  that  only  partly  fllled  with  balls. 
While  it  is  seldom  staled  that  the  carrying  capa<:ity  of  a 
radial  bearing  is  some  function  of  the  angular  speed,  it  will 
be  seen  that  such  is  the  case,  since.  If  the  speed  Is  zero,  the 
carrying  capacity  of  the  bearing  is  the  rupture  load  of  the 


Fig.  12.    Radial  Bearings  with  and  without  Retainer 

balls;  this  load  is  far  greater  than  the  rated  capacity  of  the 
bearing.  For  ball  bearings  made  of  high-grade  material  and 
accurately  machined,  K  has  the  following  approximate  values 
for  steady  loads  and  uniform  speeds. 

Revolutions  Values 

per  Minute.  of  K. 

10  20 

150   18 

300  15 

500  10 

1000   7.5 

1500   5 

From   these  figures,   it  will   be   seen   that  a  given   bearing 
will  carry  only  one-fourth  the  load  at  1500  R.  P.  M.   that   it 


■y^y^yy^yy.i^iii^^yf:miiiiiiim^< 


W 

Fig.  13.    Radial  Bearings  Arranged  to  take  Axial  Thrust 

Will  at  10  R.  P.  M.  Since  manufacturers  employ  the  same 
material  for  all  their  bearings,  and  make  the  ball  races  of 
approximately  the  same  form,  it  would  be  a  simple  matter  to 
calculate  the  carrying  capacities  after  adopting  a  value  of 
K  for  a  definite  speed  of  rotation.  There  are  some  manu- 
facturers, however,  who  assume  high  values  of  K  in  order 
to  rate  their  carrying  capacities  high.  There  is  no  particu- 
lar harm  in  this,  provided  the  loads  are  not  excessive.     These 
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values  of  K  even  vary  between  the  full  and  silent  type  of 
the  same  size  bearings.  It  may  be  ri'marked.  however,  that 
the  values  of  K  may  be  the  same  for  all  the  bearings,  and 
that  the  capacities  are  calculated  for  different  angular  speeds, 
but  no  reason  can  be  seen  for  such  practice.  For  example, 
there  is  no  reason  why  a  manufacturer  should  rate  the  carry- 
ing capacity  of  his  full  type  bearing,  at  say,  10  R.  P.  M.,  and 
the  silent  type  of  the  same  size  at  300  R.  P.  M. 

To  ^termine  the  value  of  K  used  in  rating  the  capacities, 
equation   (I)   is  written  in  the  form 


K  =  - 


(2) 


0.44(1*2 
where  P  is  now  given  in  pounds. 

From  equation  (1),  it  Is  readily  seen  that  the  load  per 
ball  is  lower  in  the  full  type  than  In  the  silent  type.  It  may 
be  argued  from  this  that  a  full  ball  bearing  will  wear  better 
that  the  other,  but  it  is  here  necessary  to  remark  that  with 
the  better  grades  of  bearings,  provided  that  the  load  is 
almost  purely  radial  and  within  the  limits  set  down  In  the 
catalogues,  and  the  mountings  made  in  accordance  with  the 
manufacturers'  instructions,  such  a  thing  as  wear  is  prac- 
tically unknown,  whether  the  bearing  be  of  the  full  or  silent 
type.  But,  as  stated  above,  the  load  on  the  radial  bearing 
is  never  free  from  end  thrust;  where  this  is  excessive,  the 
full  bearing  will  give  better  service  than  the  silent  type, 
since  end  thrust  is  taken  up  by  all  the  balls  in  the  bearing, 
while  a  radial  load  is  carried  by  between  one  and  four  balls, 
depending  upon  the  type  of  bearing.  Hence,  everything  else 
being  equal,  the  full  bearing  is  more  satisfactory. 


a       4       5       6       7       S       it      10      U      12     13     U      1.5 
VALUES  OF  K  FOR    THRUST  BEARING         ,«„,«,.,,,.  a.  r. 

Pier-  14.  Diagram  showing  how  the  Constant  K.  which  is  used  in  the 
Formula  for  Determining  the  Capacity  of  Thrust  Bearings,  varies  with  the 
Angular  Speed 

In  regard  to  the  third  defect  mentioned,  it  may  be  said 
that  the  employment  of  the  discontinuous  spacer,  or  one 
made  up  of  several  disconnected  pieces,  is  very  poor  prac- 
tice. Such  a  spacer  has  been  used  extensively  by  the  D.  W. 
F.  Co.,  but  is  now  being  abandoned  for  a  one-piece  bronze 
separator.  The  discontinuous  separator  is  also  used  by  a 
well-known  American  manufacturer,  but  its  use  is  inci- 
dental to  the  accomplishment  of  another  end,  which  may  be 
treated  under  the  following  head: 

"Frictionless"  Ball  Bearings 

Notwithstanding  that  the  friction  losses  in  a  full  ball  bear- 
ing are  very  small,  so  small  in  fact  as  to  be  negligible,  many 
attempts  have  been  made  to  eliminate  what  little  friction 
there  is.  One  noteworthy  example  is  that  of  the  bearing 
just  referred  to.  Here  a  series  of  alternately  large  and 
small  balls  is  used,  as  shown  in  Fig.  5.  This  example  is 
noteworthy  only  because  it  increases  the  friction  which  it  is 
designed  to  eliminate,  and  introduces  other  serious  disadvan- 
tages not  found  in  the  full  bearing,  or  the  silent  type  bear- 
ing, having  a  one-piece  separator.  Referring  to  Fig.  6.  it 
will  be  seen  that  if  the  inner  race  rotates  in  the  direction 
indicated,  the  balls  will  rotate  as  shown  by  the  small 
arrows,  and  in  the  same  relative  direction  as  the  outer  race. 
There  is  in  this  case  practically  no  sliding,  except  at  the 
point  of  contact  of  every  two  adjacent  balls  where,  it  is 
seen,  the  ball  surfaces  are  moving  In  opposite  directions.  At 
first  glance,  we  may  be  led  to  infer  that,  since  the  balls  are 


in  contact  and  rubbing  against  each  other,  there  must  be 
an  apiireriable  f  rid  ion  loss  and  consequent  wear  and  tear. 
This  inference  is  without  foundation,  since  the  balls  do  not 
contact  under  pressure,  except  in  the  case  of  those  balls 
which  are  not  carrying  the  load;  then  the  pressure  is  the 
weight  of  the  ball;  this  is  negligible  in  comparison  with  the 
normal  load  on  the  bearing.  Referring  to  Fig.  7,  we  see 
that  if  no  load  is  placed  on  the  inner  ring,  the  balls  will 
come  together  it  the  weight  of  the  inner  ring  is  less  than 
that  of  the  balls;    but   the  moment  we   apply  a  load   to   the 


Fig.  15.     Upper  and  Lower  Races  for  Thrust  Bearing,  and 
Balls  with  Retainer  having  Elliptical  Holes 

inner  ring,  which  is  in  excess  of  the  weight  of  the  balls, 
there  is  no  pressure  between  the  balls;  if  there  were,  they 
would  be  together.  While  it  may  seem  to  some  that  this 
matter  is  dilated  on  to  an  undue  extent,  the  discussion  is 
nevertheless  warranted;  this  is  done  in  order  to  correct  an 
impression  which  seems  to  be  general  with  those  unfamiliar 
with  ball  bearing  phenomena. 

To  overcome  this  imaginary  ball  friction,  this  bearing  is 
provided  alternately  with  large  and  small  balls.  Referring 
to  Fig.  5,  it  will  be  seen  that  since  the  small  balls  are  not 
in  contact  with  the  inner  race,  they  are  not  constrained  to 
rotate  in  the  same  direction  as  the  large  balls;  the  small 
balls,  in  fact,  rotate  in  the  opposite  direction,  and  hence, 
between  every  two  adjacent  balls,  there  is  practically  pure 
rolling;  that  is,  the  negligible  friction  between  the  balls  is 
eliminated — but  at  a  serious  sacrifice.  First,  since  only  the 
large  balls  are  in  contact  with  the  inner  and  outer  races,  only 
these  balls  are  useful  in  carrying  the  load.  As  stated  in 
the  foregoing,  the  carrying  capacity  (in  pounds)  of  a  radial 
bearing  ia  .44  K  d"  z.  so  that  a  bearing  of  this  typei  will 
carry  a  load  of  .44  K  d'  X  G,  since  6  is  the  maximum  number 
of  balls  that  can  be  inserted  in  the  bearing.  A  similar  bear- 
ing when  completely  filled,  will  hold  about  9  of  the  large 
lialls;  hence,  we  see  that  the  bearing  completely  filled  with 
large  balls  will  carry  three  pounds  to  every  two  of  the  bear- 
ing having  alternately  large  and  small  balls.  Second,  to  sus- 
tain the  small  balls,  it  is  essential   that  some  form  of  sepa- 
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Pig.  16.    Section  through  Thrust  Bearing,  the  Lower  Race  of  which 
is  in  Two  Parts 

rator  be  used.  The  separator  used  by  the  manufacturer  of 
this  bearing  has  the  form  shown  in  Fig.  8.  It  will  be  seen 
here  that  the  ends  of  the  separator  contact  with  the  balls, 
and  that  although  the  friction  in  this  case  is  admittedly  very 
small,  it  is  considerably  greater  than  in  a  similar  full  type 
ball  bearing;  the  friction  is  further  increased,  owing  to  the 
fact  that  the  makers  of  this  bearing  state  that  their  bear- 
ings do  not  require  oil.  In  addition,  if  one  of  the  large  balls 
should  break,  the  bearing  falls  apart.  This  defect  is  a  very 
serious  one.  and  is  common  to  all  the  bearings  employing 
discontinuous  separators. 

As  pointed  out  above,  all  other  things  being  equal,  the  carry- 
ing capacities  of  two  bearings  are  directly  proportional 
to  the  number  of  balls;   hence,  it  is  evident  that  under  all 
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conditions  of  service  a  bearing  that  is  conipletely  fliled  with 
biills  Is  to  bo  preferred  to  one  that  Ib  only  partly  filled,  pro- 
vided that  tlu'  side  filling  slot  can  be  done  away  with.  Owing 
to  the  apparent  imposslbllily  of  Introducing  a  Bufflclent 
number  of  balls  to  completely  fill  the  race,  most  manufac- 
turers have  made  use  of  the  filling  slot,  while  a  few  havn 
taken  the  alternative  step  of  avoiding  the  filling  slot  by 
employing  fewer  balls.  The  extent  to  which  some  manufac- 
turers may  go  in  order  to  gain  the  advantage  of  a  large 
number  of  balls,  as  well  as  to  avoid  the  discontinuous  sepa- 
rator Is  shown  in  Pig.  9.  This  bearing,  made  by  the  Auto- 
Machinery  Co.  ("A.M.")  of  Coventry,  lOngland,  has  eight 
fllliiig  slots.  The  main  object  in  doing  this,  however,  will 
be  best  seen  from  the  following  ab- 
stract of  an  article  in  The  Aiilnvxiloi 
Journal,  January  25,  1908,  describing 
this  bearing. 

"One  of  the  principal  di£9culties  in 
connection  with  the  use  of  a  cage,  is 
its  interference  with  the  process  of 
assembling  the  component  parts.  If 
the  balls  are  inserted  separately,  they 
inesent  no  great  difficulty,  but  when 
surrounded  by  a  cage,  special  provi- 
sions are  necessary.  Some  firms  have 
for  this  reason  divided  the  cages  of 
their  bearings,  so  that  they  can  be  fit- 
ted in  place  afterwards,  but  the  Auto- 
Machinery  Co.  dislike  the  use  of  a 
divided  cage,  and  have  thus  evolved 
a  method  of  inserting  the  balls  and 
their  cage  en  bloc."  After  the  outer 
ball  race  is  clrcumferentially  grooved, 
"It  has  a  series  of  slots  cut  across  its 

Pig.  17.    Bearing  Dealgned     . 

for  Axial  Thrust  in  Either  inner  surfaco.  Tnesc  slots,  however, 
are  cut  on  one  side  only,  and  do  not 
reach  quite  to  the  center  of  the  groove;  moreover,  they  are 
not  provided  round  the  entire  circumference.  This  object 
is  to  facilitate  the  insertion  of  the  balls  en  Hoc  with  their 
cage    *     *     *." 

It  is  an  unfortunate  circumstance  that  the  manufacturers 
of  this  bearing  dislike  the  divided  cage.  It  may  be  remarked 
that  the  advantage  of  inserting  the  balls  and  their  one-piece 
separator  as  a  complete  unit,  cannot  be  readily  seen.  If 
there  Is  an  advantage,  it  has  been  gained,  in  this  case,  by  a 
great  sacrifice. 

We  shall  now  describe  the  R.  B.  F.  radial  bearing  made 
by  the  Soci§t§  Prangaise  des  Roulements  k  Bllles.  This  bear- 
ing is  unique  In  that  it  has  none  of  the  defects  discussed 
above.  There  are  no  filling  slots  either  in  the  full  or  silent 
type.  The  fnll  type  contains  as  many  balls  as  it  is  possible 
to  get  into  the  races.  The  silent  type  has  a  continuous  sepa- 
rator. In  the  assembling  of  the  R.  B.  P.  radial  bearing,  two 
similar  steel  cups  are  used  of  the  form  shown  in  Fig.  10. 
After  placing  the  inner  race  A  of  the  bearing  over  the  cen- 
tral core  C  of  one  of  the  cups,  the  balls  are  laid  around  the 
groove  B,  and  the  inner  race  and  balls  are  then  covered  by 
the  second  cup.  The  outer  ring  is  now  heated  in  a  bath  of 
oil,  and  placed  over  the  assembled  ball  and  cup  unit  as 
shown  in  Pig.  11.  This  complete  unit  is  now  placed  in  a 
press  and  the  balls  forced  into  position.  After  the  outer 
ring  has  cooled  down  to  normal  temperature,  it  is  impossible 
to  detect  the  slightest  axial  play.  This  method  of  assem- 
bling a  full  ball  bearing  is  an  excellent  check  on  the  quality 
of  the  bearing,  since,  if  the  balls  are  improperly  heat  treated, 
they  are  either  deformed  or  broken,  as  the  case  may  be, 
when  pressure  is  applied  to  force  them  into  the  outer  race, 
and  are.  therefore,  rejected.  The  spacer  or  separator  used 
by  the  R.  B.  F.  Co.  consists,  as  will  be  seen  from  Pig.  12,  of 
tv'o  steel  stampings  S,  each»  having  a  number  of  saucer- 
shaped  cavities  C  which  serve  to  engage  the  balls  and  keep 
them  apart.  The  two  halves  of  the  spacer  are  kept  apart  by 
a  number  of  distance  pieces,  and  are  fastened  together  by 
means  of  rivets  R.  Sufficient  room  is  allowed  between  the 
cavities  and  the  balls  to  provide  for  a  liberal  film  of  grease 
or  oil,  so  that  there  is  never  metal  to  metal  contact  under 
normal  running  conditions. 


Radial  Bearlneru  »«  ThruHt  Cui  iiern 
While  ball  bearing  inaiiufacliiriM's,  as  a  rule,  arc  desirous 
of  limiting  the  use  of  radial  biaiings  to  their  imrniiil  func- 
tion. It  has  nevertheless  become  the  practice  ammig  bearing 
users  to  employ  the  radial  bearing  to  lake  axial  thrust  In 
addition  to  the  normal  radial  load.  To  meet  this  demand, 
the  bearing  manufacturer  has  been  obliged  to  stretch  a  point 
and  suggest  means  whereby  the  radial  bearing  can  also  be 
used  as  a  thrust  bearing.  To  this  enil,  It  is  considered  good 
practice  where  two  bearings  are  mounted  on  the  same  shaft. 
to  make  the  Inner  ring  of  both  bearings  a  light  driving  fit 
on  the  shaft.  The  outer  ring  of  one  bearing  Is  then  made  a 
sliding  fit  in  its  seat  and  clamped  up  far  enough  to  allow  ' 
it  from  0.5  millimeter  (0.0196  Inch)  to  1  millimeter  (0.0393 
inch)  axial  play;  the  outer  ring  of  the  other  bearing  is  also 
made  a  sliding  fit,  but  Is  allowed  considerable  axial  play. 
The  first  bearing  takes  the  radial  load,  and  end  thrust,  and 
the  second  bearing,  a  purely  radial  load  only.  This  arrange- 
ment, shown  diagrammatlcally  in  Fig.  13,  is  a  preventive 
against  wedging  of  the  bearings,  and  Is  an  assurance  of  long 
life.  It  is  not  uncommon,  however,  to  find  ball  bearing  users 
who  are  bent  on  carrying  out  their  own  ideas  in  rega/d  to 
mountings.     It  Is  from  these  that  most  complaints  come. 

It  may  be  said  here  that  although  the  arrangement  just 
described  Is  considered  good  practice,  It  Is  decidedly  poor 
practice  to  use  a  radial  bearing  to  take  the  end  thrust  of  a 


Fig.  18.    Automobile  Rear  Axle  and  Differential  Gearing  equipped  with 
the  Double  Thrust  Bearing 

shaft  having  a  low  speed  of  rotation.  This  applies,  par- 
ticularly, where  the  end  thrusts  are  excessive,  as  in  auto- 
mobile front  wheels.  This  is  the  real  cause  of  the  complaints 
heard  on  every  hand  as  to  the  unsuitability  of  two-point 
bearings  in  automobile  front  wheels,  and  has  led  many  to 
adopt  some  form  of  inclined  roller  or  cup-and-cone  bearing. 
both  of  which  are  far  inferior  to  the  two-point  bearing.  The 
remedy  in  these  cases  is  very  simple.  The  trouble  can  be 
effectively  eliminated  by  making  the  outer  rings  of  the  two 
bearings  a  sliding  fit  and  allowing  them  considerable  axial 
play,  so  that  they  cannot  possibly  take  end  thrust.  This 
thrust  is  then  taken  on  a  thrust  bearing  or  collar  placed 
somewhere  on  the  shaft,  usually  between  the  other  two. 
If  the  speeds  of  rotation  are  very  high,  say  above  1,000,  there 
is  no  particular  harm  in  taking  thrust  on  a  radial  bearing, 
since  at  high  speeds,  radial  bearings  are  better  thrust  car- 
riers than  thrust  beariags. 
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Thrust  BearlnffB 
For  the  determination  of  the  permlesible  load  of  a  IhniBt 
bearing,  a   n'laticii   analogous  to  equation    (1)    Is  used.     The 
load  P  in  kilograms  is 

P  =  K(f'z  (3) 

This  Is  for  steady  loads  and  uniform  speeds.  This  equation 
Is  the  same  as  (1),  except  that  the  factor  5  drops  out,  since 
It  is  here  assumed  that  all  the  balls  are  effective  in  carrying 
the  load.  The  curve  Fig.  II  shows  how  K  varies  with  the 
angular  speed.  The  values  of  K  for  speeds  usually  given 
in  catalogues  are  shown  in  the  following  table: 

Revolutions  Values 

per  Minute.  o'  J^- 

10  12.5 

150  4-5 

300  3.5 

500   3 

1000  2 

1500  1-5 

For  parts  that  execute  very  little  motion,  such  as  crane 
hooks,  K  may  be  taken  as  high  as  18  to  20.  For  very  high 
speeds  above  1500,  the  ordinary  thrust  bearing  is  practically 
useless   for   taking   end   thrusts.     Centrifugal   force,   at   these 


ilacldntry.:t.T. 
Fig.  19.    Double  Thrust  Bearing  applied  to  a  ■Worm  Shaft 

speeds,  plays  a  very  important  part.  The  balls  are  driven 
toward  the  outer  edge  of  the  race,  and  against  the  walls  of 
the  ball  retainer.  To  avoid  this  condition,  use  is  made  of  a 
retainer  with  elliptical  holes  as  shown  in  Fig.'  15.  This  re- 
tainer also  permits  the  shaft  to  deflect  without  pinching. 
It  is  used  in  America  by  the  Socigtfe  Frangaise  des  Roule- 
ments  k  Billes.  and  the  Hess-Bright  Manufacturing  Co..  who 
are  the  only  American  licensees  under  the  patent.  The  man- 
ner in  which  the  permissible  load  varies  with  the  speed  is 
seen  from  the  following  table  constructed  for  a  particular 
bearing. 

Revolutions  Load  in 

per  Minute.  Pounds. 

10  11,000 

i.=;n  3,740 

300   2,640 

500  2.420 

1000  1.V60 

1500 1,540 

Every  shaft,  no  matter  how  short,  is  deflected  under  load; 
this  deflection,  although  too  small  to  be  seen  in  many  cases, 
can  at  least  be  calculated.  In  order  to  take  the  end  thrust 
of  such  a  shaft,  it  is  customary  to  provide  a  thrust  bearing 
having  the  lower  surface  of  the  bottom  race  of  spherical 
form.  The  seat  for  this  bearing  is  machined  to  the  same 
form.  This  permits  the  shaft  to  deflect  and  the  bearing  to 
move  as  a  complete  unit  with  the  shaft.  It  assures  that  the 
plane  of  the  bearing  will  always  be  perpendicular  to  the  axis 
of  the  shaft,  and  that  the  load  will  be  uniformly  distributed 
among  all  the  balls.  The  use  of  such  a  bearing  has  two 
disadvantages:  first,  in  the  machining  of  the  seat,  a  special 
fixture  is  required  to  allow  the  cutting  tool  to  swing  over 
the  required  radius  of  curvature  of  the  seat;  second,  the 
material  of  which  the  races  are  made  is  hardened,  while  the 
seat  for  the  bearing  is  machined  out  of  ordinary  unhardened 
material,  so  that  appreciable  wear  will  take  place  in  a  com- 
paratively short  time.  There  need  be  no  objection  to  this 
bearing,  however,  If  the  speeds  of  rotation  are  very  low,  or 
the  loads  are  very  light  To  overcome  these  disadvantages,  the 
Society  Francaise  des  Roulements  a  Billes,  supplies  a  thrust 
bearing  having  the  lower  race  made  of  two  parts,  one  float- 
ing within  the  other  as  shown  in  Fig.  16.  These  two  parts 
are  made  of  the  same  material  and  heat  treated  in  the  same 
way.   so   that  there  is  practically   no   wear  even   when   the 


speeds  of  rotation  are  high  and  the  loads  great.  All  that 
is  necessary  to  use  the  bearing,  is  to  machine  an  ordinary 
flat  seat;   no  special   tools  or  fixtures  are  required. 

In  order  to  assemble  the  two  parts  of  the  lower  race,  the 
bottom  portion  Is  heated  in  oil,  and  the  upper  portion  forced 
into  position  under  pressure.  The  advantage  of  this  arrange- 
ment is,  that  the  lower  race,  although  made  up  of  two  parts, 
can  be  handled  as  a  complete  unit.  An  exterior  view  of  this 
race  Is  shown  in  Fig.  15. 

It  is  often  desired  to  take  end  thrust  on  a  shaft  in  both 
directions,  as  for  example,  where  bevel  or  worm  gearing  Is 
used,  or  on  a  marine  propeller  shaft.  To  do  this,  it  is  usual 
to  employ  two  distinct  thrust  bearings.  Such  an  arrange- 
ment has  the  disadvantages  spoken  of  above  in  connection 
with  the  single  thrust  bearing.  To  permit  of  end  thrust 
being  taken  in  both  directions,  the  Soci6t6  Francatse  des 
Roulements  k  Billes,  manufactures  the  bearing  of  which  a 
section  Is  shown  in  Fig.  17.  The  bearing  consists  of  two 
outer  rings  R,  held  together  by  screws,  and  provided  with  a 
number  of  oil  holes  O.  The  inner  surfaces  of  these  rings 
are  machined  to  a  spherical  form  to  accommodate  the  outer 
surfaces  S  of  the  rings  B.  The  rings  D  are  forced  on  the 
collar  C  after  expansion  by  hent  in  the  manner  described  in  J 
connection  with  the  other  products  of  the  R.  B.  F.  Co.  Every  ^ 
working  part  of  the  bearing  is  enclosed  and  It  is  entirely 
self-contained.  One  application  of  this  bearing  is  shown  in 
Fig.  18  in  connection  with  an  automobile  rear  axle  and 
differential,    and    Fig.    19    shows    an    application    to    a    worm 

and  wheel. 

*    •    • 

THE  MACHINING  OP  MANGANESE  STEEL 

In  an  article  in  the  Railway  and  Engittrrring  Review,  Mr. 
.Tames  B.  Strong  refers  to  some  interesting  particulars  regard- 
ing the  machining  of  manganese  steel.  This  steel,  whether 
cast  or  rolled,  is  not  an  extremely  hard  metal,  as  most  people 
suppose.  It  is  not  as  hard  as  chilled  cast  iron,  and  only  about 
20  per  cent  harder  than  high-carbon  Bessemer  steel;  but 
manganese  steel,  properly  treated,  is  extremely  tough.  The 
particles  hang  together  most  tenaciously,  and  when  subjected 
to  severe  strains,  the  metal  flows  and  can  endure  repeated  J 
distortions  without  surface  fractures  or  cracks.  There  Is  1 
practically  no  loss  from  the  surface  of  manganese  steel  in 
small  pieces  when  subjected  to  abrasive  wear  of  any  nature, 
except  where  there  Is  a  constant  renewal  of  sharp  cutting 
edges,  such  as  with  emery  and  other  grinding  wheels.  The 
idea  that  manganese  steel  vrill  cut  or  grind  chilled  iron  or 
steel-tired  wheels  is  not  correct,  as  a  cutting  edge  of  man- 
ganese steel  will  not  stand  up  at  all  against  harder  metals. 

It  is  interesting  to  observe  the  cutting  action  on  manganese 

steel  of  drills   or  planer  tools  made  of  high-grade  tool  steel 

which  is  much  harder  than  manganese  steel.     The  tool  takes 

hold  on  cast  or  rolled  manganese  steel,  at  first,  and  cuts,  but 

the   chips   will    not    come   off   as   with   ordinary   steel.     They 

drag,  and  the  tool  soon  slips,  heats  up  and  the  cutting  edge 

fuses  or  crumbles.     Cast  or  rolled  manganese  steel  can  be  cut 

slowly,   however,   by  specially  shaped   and  hardened   tools  in 

a  powerful  and  heavy  machine  free  from  vibration;  but  even 

then  the  cutting  edge  is  very  short-lived  and  must  he  renewed 

constantly. 

•    *    • 

The  strength  and  elasticity  of  copper  depends  to  a  large 
degree  on  its  heat  treatment.  Some  experiments  to  ascer- 
tain to  what  extent  the  heating  and  subsequent  cooling  of 
copper  influences  its  strength  were  recently  undertaken,  the 
results  of  which  are  given  in  Engineering.  Ordinary  com- 
mercial copper  wire  would  stand  44  bendings  before  breaking 
The  same  wire  when  heated  to  bright  red  heat  and  suddenly 
cooled  in  water  would  stand  73  bendings,  while  if  it  was 
slowly  cooled  in  the  air,  after  the  heating.  It  would  break  at 
49  bendings.  When  heated  to  a  dark  red  heat  and  cooled 
in  the  air  it  would  break  at  41  bendings,  but,  if  cooled  in 
water  first,  at  46  bendings.  This  seems  to  indicate  that  if 
copper  is  heated  to  a  red  heat  it  should  be  suddenly  cooled 
in  water  rather  than  by  permitting  it  to  cool  in  the  air,  if 
the  strength  is  not  to  be  reduced. 
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DATA  ON  HIGH-SPEED  DRILLING 

OFO     K    HAI.I.ENBECK* 

The  accompanying  diagrams  show  the  results  of  some  tests 
made  with  liigh-speed  drills  on  the  Baker  Brothrrs  high-speed 
drilling  machine.  They  represent  a  part  ot  the  experiments 
which  have  been  made  at  the  works  ot  the  above  company 
Willi  a  view  of  securing  the  most  efficient  design  of  machine 
for  driving  medium  size  drills,  that  is  to  say.  drills  from  % 
to  2  inches  in  diameler. 
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Fie:-  1-    Oiag^ram  showing  Relation  between  End  Pressure  and  Feed 
In  Uigh-apeed  Drilling 

Some  of  the  drilling  which  has  been  done  on  these  machines 
is  little  short  of  marvelous.  Thus  1%-inch  holes  have  been 
drilled  through  4i4-inch  blocks  of  cast  iron  at  the  rate  of 
8  2/3  seconds  per  hole,  or  a  vertical  feed  of  29  inches  per 
minute.  (See  Machixery,  June,  190S.)  Several  holes  were 
drilled  at  this  speed  without  necessitating  the  regrinding  ot 
the  drill.  Some  1.5/16-inch  holes  were  drilled  through  a  %- 
inch  machine  steel  plate  at  the  rate  of  315  seconds  each;  a 
great   many   similar   tests   have   been   made.     When   we   stop 
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Figr.  2.    Diagram  showing  Relation  between  End  Pressure  and 
Cutting  Speeds 

to  consider  that  the  average  punch  press  when  punching  a 
15/16-inch  hole  in  %-inch  material  will  make  about  20  to  30 
strokes  a  minute,  or.  in  other  words,  it  will  take  two  or 
three  seconds  to  punch  the  15/16-inch  hole  which  was  drilled 
In  Z\U  seconds,  the  really  remarkable  performance  stands  out 
more  clearly,  especially  so  when  it  is  understood  that  a  num- 
ber of  holes  were  drilled  at  this  rate  without  resharpening  the 

*  Superintendent,    Baker    Brothers,   Toledo,  Ohio. 


ilrill.     The  holes  win'  drilled  without  Uibriiant  ul  any  kind. 

Among  other  things  it  was  desirable  to  know  just  what 
the  vertical  thrust  on  the  spindle  was  In  order  to  properly 
design  the  thrust  bearing  and  feeding  mechanism,  experience 
having  demonstrated  that  the  load  on  the  feeding  niecbanlBni 
was  far  greater  than  it  was  ordinarily  thought  to  be. 

Fig.  1  shows  very  clearly  the  result  of  some  of  these  te«ta 
made  with  a  1>4-Inch  drill.  The  variation  of  the  pressure 
(^n  the  end  of  the  drill  Is  shown  in  relation  to  a  gradually  in- 
creasing rate  of  feed.  Several  tests  are  shown  at  spi-i  ils  vary- 
ing from  80  R.  P.  M.  to  450  R.  P.  M.  It  will  be  appreciated 
lliat  the  conditions  of  these  tests  are  such  that  nothing  more 
I  Man  general  conclusions  can  be  drawn  from  the  curves.  In 
the  curves  shown  In  Fig.  1,  it  will  be  noted  that,  as  a  general 
proposition,  the  effect  of  increasing  the  feed  is  to  increase 
the  pressure  of  the  drill  point  In  a  straight  line  ratio,  al- 
though the  tests  made  at  80  R.  P.  M.  would  indicate  that  there 
was  a  tendency  toward  an  increasing  pressure  as  the  feed  was 
increased.  So  far  as  it  was  possible  to  observe,  there  was 
no  great  variation  in  the  vertical  thrust  with  the  increasing 
depth  of  hole  after  the  first  14  inch  had  been  drilled. 

Fig.  2  shows  the  same  series  ot  tests  as  shown  in  Fig.  1, 
but  here  the  feed  is  held  constant  and  the  speed  made  a 
variable.  These  curves,  together  with  those  shown  in  Fig.  5, 
are  perhaps  the  most  interesting  of  the  series  from  the  fact 
that  they  show  a  peculiar  decrease  in  pressure  by  increasing 
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Fig.  3.    Diagram  showing  Power  Required  for  DrlUlng  at  Different  Speeds 

the  speed  with  the  feed  constant.  All  the  tests  show  practi- 
cally the  same  results  in  regard  to  this  decrease.  It  will  be 
seen  by  referring  to  Fig.  2  that  while  it  was  impossible  to 
drill  in  the  material  drilled  with  a  feed  of  0.013  inch  at  225 
R.  P.  M.,  it  was  easily  drilled  at  that  and  even  at  O.OID  and 
0.017  inch  feed  per  revolution  at  320  R.  P.  JI. 

Fig.  3  shows  the  horse-power  consumed  and  its  variation 
with  the  variation  in  speed.  It  will  be  noted  that  at  the 
fine  feeds,  i.  e.,  feeds  of  under  0.010  inch  per  revolution,  the 
amount  of  power  increases  in  a  decreasing  ratio  as  the 
speed  increases,  whereas  with  a  feed  of  0.020  inch  per  revolu- 
tion, just  the  opposite  seems  to  be  ti'ue.  The  ampere  readings 
shown  on  the  diagram  represent  the  total  electrical  input  into 
the  motor,  no  deductions  having  been  made  for  either  the 
losses  in  the  motor  or  in  the  machine  itself,  as  the  data  de- 
sired is  the  amount  of  power  which  will  have  to  be  delivered 
to  the  machine. 

Fig;  4  shows  the  variation  in  power  required  under  a  con- 
stant speed  with  varying  feed,  the  increase  in  power  consump- 
tion being  apparently  a  constant  ratio. 

Fig.  5  shows  the  remarkable  increase  in  production  which 
can  be  secured  by  increasing  the  speed.  The  curves  are 
plotted  showing  the  maximum  feed  at  which  the  stock  was 
successfully  drilled  without  destroying  the  drill.  With  the 
next  higher  feed   the  drill   would   be   destroyed.     In  order  to 
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secure  as  nearly  uniform  conditions  as  possible,  all  of  one 
series  of  tests  were  run  with  the  same  drill,  it  being  resharp- 
ened  when  necessary.  The  curve  No.  2  shows  quite  con- 
clusively that  the  drill  would  give  a  greater  production  with- 
out failing  at  200  R.  P.  M.  than  it  would  at  250  R.  P.  M., 
and  also  that  it  would  give  a  much  greater  production  if  the 
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speed  were  still  further  increased  to  440  R.  P.  M.  This  may 
be  an  index  to  the  solution  of  the  much  mooted  question  of 
whether  a  slow  speed  and  heavy  feed  or  a  high  speed  and 
fine  feed  is  preferable.  It  would  seem  that  the  adherents  of 
each  of  the  above  sides  of  the  question  would  get  into  trouble 
as  they  began  to  gradually  increase  or  decrease  their  speed 
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Fig.  5.     Diagram  indicating  Productive  Capacity  of  Drills  at 
Various  Speeds 

and  so  would  quickly  come  to  the  conclusion  that  they  could 
gain  nothing  by  going  in  that  direction. 

These  tests  on  drilling,  although  representing  many  hun- 
dreds of  drilled  holes,  are  by  no  means  given  as  conclusive, 
they  having  been  altogether  too  few  in  number  to  establish 
permanently  the  conclusions  to  which  a  study  of  the  dia- 
grams would  naturally  lead;  yet  they  seem  to  point  quite 
strongly  to  the  conclusion   that   the  best   results   will   be  ob- 


tained at  comparatively  high  speeds  and  moderate  feeds,  as  it 
is  possible  to  carry  a  heavier  feed  at  a  high  speed  than  at  the 
medium  speed.  It  was  this  fact,  often  recurring  in  the  writ- 
er's tests,  that  led  to  making  the  series  of  tests  the  results 
of  which  are  shown  in  Fig.  5,  for  the  purpose  of  demonstrating 
uhctlier  such  was  actually  the  case,  or  whether  the  apparent 
increase  was  duo  to  oilier  causes.  In  conclusion  the  writer 
would  add  that  the  majority  of  the  drilling  shown  on  the  ac- 
companying diagrams  was  done  with  a  IVj-inch  drill,  and  the 
number  of  times  required  to  sharpen  it  were  very  few. 

The  Baker  Brothers'  high-speed  drilling  machine  on  which 
these  tests  were  made  is  shown  in  Fig.  6.  It  is  driven  by  a 
4  to  1  variable  speed  motor,  and  has  a  speed  range  from  70 
to  700  R.  P.  M.  By  providing  suitable  gearing  a  wide  range 
of  feeds  between  0.006  and  0.032  inch  per  revolution  is  se- 
cured  on   this  machine.     Tlie  machine   on   wltich  these  testa 


Fig.  6.    Baker  Brothers  High-speed  Drilling  Machine  on  ^rhich 
Tests  were  made 

were  made  was  provided  with  roller  bearings;   outside  of  this 

feature  it  was  the  regular  high-speed   drill  as  now  built  by 

Baker  Brothers. 

«     *     « 

The  five-  or  ten-cent  ccttcn  liiitts  which  are  so  largely  bought 
by  workingmen  may  be  waterprcofed  by  dipping  them  in 
melted  paraffiae;  or  if  a  thinner  ccat  is  preferred,  and  only 
on  the  palm  of  the  mitts,  melted  paraffine  may  be  brushed 
over  their  surface.  For  handling  damp  bricks,  for  working 
with  plaster,  or  cement,  paraffined  mitts  are  far  superior  to 
the  original.  Leather  gloves  may  be  waterproofed  in  the  same 
way.     The  coating  of  paraffine  may  be  removed   as  often  as 

the  surface  needs  it. 

*     #     * 

It  is  stated  by  the  London  Times  that  the  British  Govern- 
ment has.  under  the  new  Patents  Act,  revoked  a  patent  cover- 
ing an  American  Invention  for  the  production  of  a  lock-stitch 
sewing  machine  "capable  of  operating  at  a  very  high  speed 
with  smoothness,  ease,  and  but  little  noise,  upon  either  thick 
or  thin  work."  The  machines  covered  by  the  patent  have  been 
wholly  manufactured  in  the  United  States,  and  since  the 
new  patents  act  came  into  force,  no  steps  have  been  taken 
to  work  the  patent  in  Great  Britain,  and  it  has  therefore  been 
revoked.  The  patentee  must  also  pay  the  applicants  for  the 
revocation  their  expenses,  amounting  in  this  case  to  5200. 
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CYLINDRICAL  GRINDING-2 

In  tlie  first  installment  of  this  iuticlc  in  llit>  April  issue, 
some  information  bearing  on  wlieel  selection  and  preparation 
of  work  was  given;  while  these  subjects  are  very  important, 
they  do  nut  constitute  all  that  is  to  be  considered,  if  a  grinder 
Is  to  attain  its  maximum  of  efflciency.  A  wheel  which  la 
adapted  perfectly  to  a  certain  grade  of  steel,  for  example,  will 
not  work  satisfactorily  if  the  relative  surface  speeds  of  the 
wheel  and  work  are  not  approximately  correct,  as  the  work 
speed  affects  the   wear  of  the   wheel   which,   when   excessive. 


Plff.  1.    A  Universal  Grinder  built  by  the  Brown  &  Sharpe  Mfg.  Co. 

also   affects   the   finish   of   the   surface    being   ground.     The 
amount  of  stock  that  the  wheel  removes  for  a  given  amount 
of  wear,  may  be  increased  or  diminished  by  varying  the  work 
speed,  the  wheel  wear  being  excessive  when  the  speed  is  too 
high.     This   close   relation  between   the   work   speed   and   the 
wheel  wear  makes  it  possible  to  use  a  wheel  which  is  some- 
what harder  than  it  should  be  for  a  given  piece  of  work, 
with  fairly  good  results,  by  increasing  the  work  speed  with 
the  result  that  the  grit  is  dislodged  more  easily,  and  conse- 
quently does  not  remain  long  enough  to  cause  glazing,  which 
would    otherwise   take   place;    this   practice,   however,   is   not 
to  be  recommended.     As  there  are  a  number  of  factors,  such 
as   kind    of    material,    finish   desired,    etc.,    which    determine 
the  proper  work  speed,  it  is  impractical  to  say  just  what  this 
should  be.     A  speed  of  twenty-five  feet  per  minute  might  be 
correct  for  grinding  a  certain  piece  of  steel,  and  not  correct 
for   another    steel    piece   liaving    a   different    carbon    content. 
The  finish  of  a  ground  surface,  as  stated,  is  affected  by  the 
work   speed,    and    it   is    possible    to    grind    a   very   rough    or 
smooth   surface   by  simply  varying  the   speed,   depth   of   cut. 
and   side   feed   of  wheel,   the   surface   becoming  smoother   as 
these  are  diminished.     For  this  reason  the  speed   and  feeds 
(when  within,   say,   0.002   inch  of  the  finish  size)    are   often 
reduced  before   taking  the   finishing  cuts.     The   best   method 
of  ascertaining  the  proper  speed   for  a  given  piece  of  work, 
and   incidentally   for  determining  the  wheel   best  adapted   to 
it.  is  by  experimenting  until  the  desired  results  are  obtained. 
This   does   not  necessarily   mean,   however,   that   whenever  a 
new  piece  of  work  is  to  be  ground,  considerable  time  must  he 
wasted,   as  the   speed   adjustments  are   easily   made,   and   be- 
sides, experience  will   soon  teach  just  what  the  proper  com- 
binations are.     As  the  wheel  is  diminished  in  size,  it  appears 
to  get  softer,  even  though  the  peripheral  or  surface  speed  is 
maintained.     This  wear  is  due  to  the  fact  that  the  grit  of  a 
small  wheel  is  in  contact  with  the  work  oftener  owing  to  the 
Increased  number  of  revolutions  necessary  for  the  same  sur- 
face speed. 

It  should  always  be  remembered  that  the  one  thing  to  be 
sought  after  is  maximum  production.  If  when  choosing  a 
wheel,  for  example,  one  too  hard  for  the  work  is  obtained 
with  the  idea  of  reducing  the  wheel  wear,  the  corresponding 
reduction  in  the  output  will  much  more  than  off-set  the  in- 
creased expense  for  softer  and  more  rapidly  wearing  wheels. 

*  With  Shop  Operation  Sheet  Supplement. 


The  wheel  wear,  however,  should  be  conBidered,  and,  aa  It  Is 
dependent  upon  the  work  speed,  the  vibration  of  work,  and 
depth  of  cut,  these  should  receive  the  careful  attention  of 
the  operator.  When  certain  combinations  of  speed,  feed,  et*.-., 
have  been  found  correct  for  a  certain  kind  and  size  of  ma- 
terial, it  is  advisable  to  record  this  information  for  future 
reference,  for  while  such  data  may  not  aluays  be  applicable, 
owing  to  a  difference  in  the  grade  of  the  material,  It  will,  lu 
many  instances,  enable  one  to  save  considerable  time.  A 
speed  indicator  or  revolution  counter  is  a  useful  tool  for 
determining  the  proper  speeds,  especially  when  used  in  ion- 
junction  with  a  table  giving  the  number  of  revolutions  and 
the  corresponding  peripheral  speeds  for  different  diameters. 
The  side  feed  of  the  wheel  (or  of  the  work)  per  revolution 
of  the  work,  and  the  depth  of  cut,  depend  largely  upon  the 
construction  of  the  machine.  Grinders  of  the  old  type  were 
intended  for  high  work  speeds  with  slow  side  feeds;  with 
the  modern  machine,  the  work  speed  is  low,  but  surfaces  are 
ground  rapidly  by  using  wider  wheels  having  side  feeds  of 
%  to  '^  of  their  width  for  each  revolution  of  the  work,  ex- 
cept for  finishing  cuts  when  reductions  in  side  feed  are  usually 
made. 

Those  who  read  the  description  of  the  Landis  grinder  in 
the  April  issue  will  remember  that  the  grinding  wheel  of 
that  machine  is  traversed  back  and  forth  past  the  work,  which 
remains  stationary  as  far  as  axial  movement  is  concerned. 
With  the  machine  shown  in  the  accompanying  engraving, 
which  is  made  by  the  Brown  &  Sharpe  Mfg.  Co..  this  order 
is  reversed,  the  work  and  the  table  A  moving  longitudinally 
while  the  revolving  wheel  remains  in  a  fixed  position.  This 
machine  is  also  of  the  universal  type,  which,  as  before  stated, 
is  adapted   to   a   wide   range   of   work.     The   traverse  of   the 


VS. 


Fig-  2.  The  Mechanism  which  feeds  the  Grindingr  Wheel  at  Each  Reversal 
and  automatically  dlsengrsges  the  Feed  when  a  Predetermined  Amount  has 
been  ground 

table  and  the  rotation  of  the  work  spindle  may  be  started 
and  stopped  (on  the  latest  design)  by  the  lever  B  to  the  left. 
The  wheel  C  to  the  right  is  used  for  moving  the  table  back 
and  forth  by  hand;  when  so  used,  the  knob  c  is  pushed  in- 
ward. This  knob  is  pulled  out  when  the  table  is  to  be  movtd 
automatically,  and  pushed  in  when  such  movement  is  to  be 
stopped.  The  dogs  D  regulate  the  stroke  of  the  table,  the 
movement  of  which  may  be  reversed  at  any  point  by  the 
lever  E.  By  rotating  the  wheel  F  in  different  directions, 
the  grinding  wheel  is  moved  to  or  from  the  work.  The  mech- 
anism seen  just  back  of  this  wheel  is  that  of  the  automatic 
cross-teed.  The  way  in  which  this  feed  operates  will  be  more 
clearly  understood  by  referring  to  the  detail  Fig.  2.     At  the 
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same  time  that  the  dogs  D  strike  the  lever  E.  thus  reversing 
the  table  movement,  the  lever  O  is  also  actuated,  which, 
through  the  roll  h,  operates  the  lever  H  and  the  pawl  J.  It 
this  pawl  is  In  mesh  with  the  ratchet  wheel  K.  the  grinding 
wheel  will  be  fed  forward  an  amount  depending  upon  the 
position  of  the  screws  L,  which  come  against  a  surface  on 
the  lever  G,  thus  regulating  the  upward  movement  of  lever 
//  and.  consequently,  the  movement  of  the  pawl  at  the  end 
of  each  stroke.  This  automatic  feed  will  continue  at  each 
reversal,  until  the  shield  .1/  (which  is  attached  to  the  head 
.Y)  intercepts  the  paw-1  J.  and  prevents  it  from  engaging 
with  the  ratchet  wheel  K.  Thus  by  changing  the  position 
of  the  head  iV.  the  machine  is  set  to  grind  any  predetermined 
amount. 

For  example,  we  will  assume  that  the  automatic  feed  is  to 
be  set  to  grind  the  body  h  of  the  hardened  bearing,  illustrated 
in  the  Shop  Operation  Sheet  accompanying  this  issue,  to  ex- 
actly four  inches.  After  the  machine  is  started  and  the 
stroke  properly  adjusted,  place  the  pawl  ,7  in  the  position  indi- 
cated by  the  dotted  lines,  and  then  move  the  wheel  F  in  the 
direction  indicated  by  the  arrow-,  until  the  wheel  is  almost 
in  contact  with  the  work.  Stop  the  stroke  of  the  table  by 
pushing  in  the  knob  c  (Fig.  1).  and  set  the  pawl  In  the 
position  shown  by  the  full  lines.  Raise  the  latch  0  and 
move  the  head  X  around  the  peripliery  of  the  ratchet  wheel 
until  the  point  of  the  shield  M  has  just  passed  the  tooth 
occupied  by  the  pawl,  which  will  then  rest  upon  the  shield. 
Now  when  the  table  stroke  is  started,  press  the  thumb-latch 
P  until  the  grinding  wheel  begins  to  cut.  Stop  the  stroke  so 
that  the  wheel  will  be  at  the  foot-stock  end,  and  measure 
with  a  micrometer  the  diameter  of  the  part  ground;  then 
press  the  latch  P  once  for  each  one-quarter  of  a  thousandth 
to  be  removed.  If.  for  example,  the  body  b  measured  4.003 
inches,  or  0.003  inch  over-size,  the  latch  would  be  pressed 
twelve  times,  thus  moving  the  shield  M  far  enough  away 
from  the  pawl  to  allow  the  latter  to  continue  feeding  until 
0.003  inch  is  removed.  The  wheel  should  be  stopped  at  the 
foot-stock  end.  as  before,  when  the  density  of  the  sparks  is 
about  the  same  as  on  the  cut  taken  prior  to  the  first  meas- 
urement. When  the  work  is  to  be  removed,  throw  out  the 
pawl  J.  and,  without  changing  the  position  of  the  shield, 
turn  the  wheel  F  to  the  right  about  one  revolution.  When  a 
new  blank  is  in  position,  the  wheel  F  is  turned  to  the  left 
until  the  grinding  wheel  begins  to  cut.  when  the  pawl  J  is 
again  placed  in  mesh  with  the  ratchet  wheel.  If,  when  the 
feed  is  automatically  disengaged,  the  worlc  is  oversize,  due 
toi  wheel  wear,  the  latch  P  is  pressed  once  for  each  quarter 
of  a  thousandth  reduction  required.  It  will  be  seen  that  with 
the  automatic  feed  the  wheel  is  fed  inward,  in  unvarying 
amounts  at  each  reversal.  This  regularity  of  feed  has  a 
decided  advantage  in  that  it  increases  the  "sizing  power"  or 
the  uniformity  of  the  wear  of  the  wheel,  w^hich  is  essential 
to  the  rapid  production  of  duplicate  parts. 

All  work  that  is  ground  on  centers  should  be  supported  by 
suitable  rests  or  steadies,  as  their  use  will  permit  greater 
feeds  and  also  increase  the  sizing  power  of  the  wheel.  If  a 
piece  be  long  and  slender,  such  support  is  indispensable,  and 
even  for  work  which  is  short  and  rigid,  rests  are  desirable 
to  absorb  the  vibration  which  increases  wheel  wear  and 
affects  the  quality  of  the  work.  These  rests  or  supports  are 
fastened  to  the  table  of  the  machine  and  are  equipped  with 
shoes  of  wood  or  soft  metal,  which  bear  against  the  piece 
being  ground.  The  number  and  position  of  the  rests  de- 
pend on  the  form  and  diameter  of  the  work;  a  distance  be- 
tween each  rest  of  from  6  to  10  times  this  diameter  will  be 
found  satisfactory  for  piston-rods,  shafts  and  similar  parts. 

At  the  point  where  the  wheel  is  in  contact  with  the  work 
there  is  considerable  heat  generated,  consequently  it  has 
been  found  necessary,  in  most  cases,  to  flood  the  grinding 
point  with  a  copious  supply  of  water.  The  pipe  for  this  pur- 
pose is  seen  attached  to  the  wheel-guard  in  the  accompany- 
ing Illustration.  Such  a  cooling  medium  is  very  essential 
when  grinding  work  revolving  upon  centers  to  prevent  the 
radiation  of  the  heat  generated  at  the  point  of  contact,  for 
without  an  equable  temperature  is  maintained,  the  part  be- 
ing ground  will  bend  towards  the  wheel,  owing  to  the  elonga- 


tion on  that  side;  in  other  words,  its  axis  will  be  continually 
changing,  and,  obviously,  inaccuracy  will  be  the  result.  This 
effect  is  even  more  pronounced  when  tubes  are  ground  without 
water,  or  with  an  inadequate  or  intermittent  supply,  as  there 
is  less  mass  to  absorb  the  heat. 

#     *     * 

PRACTICAL  TEMPERS  FOR  TOOLS 

J.   R.  S. 

This  list  of  tempers  was  determined  by  practical  shop  tests 

of  the  tools  mentioned.    A  record  was  kept  of  the  number  of 

pieces  machined  before  the  tool  required  sharpening  or  re- 
newal, and  the  most  satisfactory  temper  adopted.  A  ther- 
mometer was  used  to  determine  degrees  of  heat,  and  mutton 

tallow  for  the  bath. 

Degrees  F.  Class  ot  T(h>I. 

495  to  500  Taps  i{.  inch  or  over,  for  use  on  automatic  screw 
machines. 

490  to  495  Taps  i/o  inch  or  over,  for  use  on  screw  machines 
where  they  pass  through   the  work. 

495  to  500     Nut  taps  V-^  inch  and  under. 

515  to  520  Taps  %  inch  and  under,  for  use  on  automatic 
screw  machines. 

525  to  530     Thread  dies  to  cut  thread  close  to  shoulder. 

500  to  510     Thread   dies  for  general  work. 

495  Thread  dies  for  tool  steel  or  steel  tube. 

440  to  445     Circular  thread  chaser  for  use  on  lathes. 

525  to  540     Dies  for  bolt  threader  threading  to  shoulder. 

460  to  470     Thread   rolling  dies. 

430  to  435  Hollow  mills  (solid  type)  for  roughing  on  auto- 
matic screw  machine  work. 

450  to  455  Hollow  mills  (solid  type)  for  use  on  the  drill 
press. 

485  Knurls. 

450  Twist  drills  for  hard  service. 

450  Centering  tools  for  automatic  screw  machine. 

430  Forming  tools  for  automatic  screw  machine. 

430  to  435     Cut-oft  tools  for  automatic  screw  machine. 

440  to  450     Profile  cutters  for  milling  machine. 

430  Formed  milling  cutters. 

435  to  440     Milling  cutters. 

430  to  440     Reamers. 

460  Counterbores  and  countersinks. 

440  to  450     Fly-cutters  for  use  on  the  drill  press. 

4S0  Cutters  for  tube  or  pipe-cutting  machine. 

430  to  440     Dies  for  heading  bicycle  spokes. 

430  Punches  for  heading  bicycle  spokes. 

430  Backer  blocks  for  spoke  drawing  dies. 

400  Drawing  dies  for  bicycle  spokes. 

460  and  520  Snaps  for  Pneumatic  hammers — Harden  full 
length,  temper  to  460  degrees,  then  bring  point 
to  520  degrees. 

*  *     * 

IDENTIFYING  SMITHS 

Statistics  show  that  1.1  per  cent  of  electrical  engineers  are 
named  Smith.  That  is,  out  of  every  100  there  will  be  a  little 
more  than  one  Smith.  In  the  office  force  of  a  large  corpora- 
tion it  often  happens  that  there  are  so  many  Smiths  holding 
positions  of  responsibility  that  seme  special  means  must  be 
taken  to  identify  them.  The  Crocker-Wheeler  Company,  man- 
ufacturers and  electrical  engineers,  recently  had  considerable 
trouble  at  their  main  office,  at  Ampere,  N.  J.,  owing  to  the 
impossibility  of  getting  their  delivery  boys  to  distinguish 
between  the  many  Smiths  there  employed.  Almost  invariably 
one  Smith  would  receive  papers  intended  for  another.  This 
difficulty  has  been  satisfactorily  solved  by  posting  on  its 
various  bulletin  boards  the  following: 

IDENTIFICATION  TABLE  OF  SMITHS  AT  AMPERE 
Initials.  Dept.  Comjilexion.      Stature.  Charactcristirp. 

J. M.S.         Engineering    D.irk  Short  Snappy    but   smilins 

V.T.S.         Engineering     Dark  Long  Handsome  and    melancholy 

b.F.S.         Drafting  Light    Tall    and    stout    Chubb.v   and   angelic 

K.W.H.S.   Drafting  Light  Short  Unshavort  and   grumpy 

if'.VV.S.        Laboratory      Dark     Short  and  slender        \ery    nervous 
D.S.S.         Sales        Sparse,    mixed     Thin  Wide-eyed   and   serious 

(N.   B.     Shop   Smiths  will   hereafter  be   numbered.! 

*  *     * 

Another  feat  in  wireless  telegraphy  worth  noting  is  that 
of  the  Japanese  steamer  Aki  Maru,  which,  during  a  recent 
voyage  between  Japan  and  the  United  States,  was  in  constant 
communication  with  land  during  the  whole  distance  of  4,240 
miles.  For  over  2.100  miles  the  steamer  kept  up  communi- 
cation with  the  Marconi  station  at  Yoiiohama.  and  for  the 
remainder  of  the  voyage  she  was  in  communication  w-itb 
Seattle. 
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CYLINDRICAL  GRINDING* 

It  is  probably  true  that  there  is  more  inisiiiiilt'rstandlng 
among  ongiiipers  and  worlvraen  In  regard  to  rylindrical  grind- 
ing than  in  the  case  of  any  of  the  otlier  mechanical  arts. 
Nearly  every  operator  has  a  different  theory;  and  each  nialier 
of  grinding  machines  has  his  own  method  of  grin<ling.  Tliere 
is  confusion  of  ideas  wliicli  can  be  cleared  up  by  pursuing 
the  investigation  to  the  end.  Don't  take  anytliing  for  granted. 
When  you  shall  come  to  consider  the  commercial  side  of 
cylindrical  grinding,  no  doubt  the  first  argument  you  meet 
will  be  this  one,  which  is  brought  forward  very  often  by  those 
who  have  not  pursued  the  siibject  to  the  end.  The  argument 
is  that,  "It  cannot  be  possible  that  metal  can  be  as  economic- 
ally removed  by  a  grinding  wlieel  with  delicate,  microscopic 
cutting  points  as  with  a  massive  steel  tool.  Metal  ground 
into  powder  cannot  be  as  economically  removed  as  with  a 
tool  that  cuts  oft  great  chips." 

Relative  Time  Required  for  Finishing'  by  Turning  and  Grinding 

A  shaft  G'.j  inches  diameter,  10  feet  long,  rough  turned, 
cheaply  to  within  about  1/32  inch  of  the  required  finish  size, 
can  be  finished  straight,  round  and  to  size  by  turning  with  a 
tool  that  cuts  off  a  chip  removing  the  1/32  inch  from  the  diam- 
eter and  leaving  a  good  surface  that  requires  some  filing  and 
polishing  with  emery  cloth,  and  the  time  required  to  thus  finish 
the  shaft  to  a  limit  of  0.0005  plus  or  minus,  is  from  seven  to 
eight  hours,  according  to  the  quality  of  the  cutting  tool  and  of 
the  material  in  the  shaft,  and  to  the  skill  and  ambition  of  the 
workman.  To  remove  the  1/32  inch  from  the  diameter  and 
finish  the  shaft  to  a  limit  of  0.0005  inch  plus  or  minus  by  the 
grinding  method,  with  a  modern  grinding  machine,  requires 
from  one  to  two  hours  according  to  the  ambition  of  the  opera- 
tor, and  the  finish  is  superior  to  the  other  method.  Here  is 
a  case  where  the  cutting  of  the  material  to  a  powder  with 
microscopic  cutting  points  was  more  economical  than  was 
the  steel  tool  cutting  a  chip  large  enough  to  be  seen  and 
handled. 

To  be  sure,  the  cutting  points  of  the  grinding  wheel  are 
small,  but  in  this  case  there  are  approximately  1,086,171  cut- 
ting points,  that  cut  one  thousand  times  per  minute,  making, 
approximately,  1,086,171,000  chips  per  minute.  Although  these 
chips  are  small,  they  are  essentially  the  same  as  cuttings  from 
a  steel  tool. 

The  statement  that  it  requires  enormous  power  to  grind 
steel  to  a  powder,  while  cutting  it  into  larger  chips  does  not, 
should  have  careful  thought.  In  the  case  of  the  10-foot  bar 
we  use  an  average  of  approximately  eight  horse-power  from 
one  and  one-half  to  two  hours  when  grinding  the  finish  cut. 
When  turning  to  finish,  we  use  about  two  horse-power  from 
seven  to  eight  hours.  In  the  case  of  the  10-foot  bar  we  re- 
quired a  nice  surface  and  accurate  measurements  to  a  thou- 
sandth or  less,  and  in  both  the  lathe  and  the  grinding  ma- 
chine we  removed  1/32  inch  more  or  less  from  the  diameter. 
The  production  of  such  a  grade  of  work  when  removing  1/32 
inch  more  or  less,  shows  greatest  economy  by  the  grinding 
method.  When,  however,  the  surface  can  be  very  rough  and 
the  diameter  may  vary  within  much  larger  limits,  a  steel 
tool  cutting  deeply  will  remove  the  same  amount  of  metal 
in  shorter  time.  If  the  object  is  simply  to  remove  a  certain 
number  of  pounds  of  metal,  turning  it  off  with  a  steel  tool  is 
cheapest.  But  as  we  know,  nearly  all  round  work  must  have 
accurate,  or  approximately  accurate  diameter,  and  from  ap- 
proximately smooth,  to  very  smooth  surface.  The  great  ma- 
jority of  round  work  must  finally  have  a  better  surface  and 
more  accurate  dimensions  than  can  be  obtained  with  a  steel 
tool,  when  it  is  cutting  at  sufficient  speed  and  depth  to  en- 
able it  to  remove  material  faster  than  by  grinding.  There- 
fore, the  limited  amount  of  material  that  is  removed  by  the 
finishing  operation  on  accurate,  and  approximately  accurate 
work,  can  be  more  economically  removed  by  grinding  than 
by  turning. 

Relative  Cost  of  Grinding  and  Lathe  Work 

There  are  also  cases  when  work  not  requiring  a  smooth 
surface  may  be  more   cheaply   ground  than   turned.     A  case 

*  -Mistiact  of  address  made  by  C.  H.  Norton,  president  of  the  Norton 
Orinding  Co..  Worcester,  Mass..  before  the  third-.vear  class  in  median- 
ieal  engineering  at  Columbia  University.  .Vpril  16.  tnOT.  Tor  note  on 
these  lectiu-es,  see  "Elements  of  Machine  Maniifaeture,"  by  Fred  .f. 
Miller,  April,  1909. 


that  illustrates  this  Is  that  of  bridge  pins,  which  were  from 
12  inches  to  8  feet  long,  and  from  3  Inches  to  18  Inches  diam- 
eter. These  pins  are  roughly  turned  from  the  billet  to  within 
1/32  or  1/16  Inch  of  the  required  diameter,  and  then  by  an- 
other, or  sizing  cut,  are  completed.  The  limit  of  variation 
from  size  is  0.010  inch;  if  the  turning  tool  is  made  to  rut 
the  right  diameter  at  the  starting  end,  the  cutting  edge  of 
the  tool  must  not  wear  off  quite  0.005  Inch  when  doing  the 
work  of  removing  the  steel  from  the  entire  length  of  the  pin. 
Now,  In  order  to  ensure  that  the  tool  shall  not  wear  away 
enough  to  cause  an  error  beyond  these  limits,  it  becomes  neces- 
sary to  revolve  the  work  so  slowly  that  the  same  nsulu  can 
be  obtained  more  quickly  by  grinding,  although  the  surface 
may  be  far  from  smooth.  Grinding  Is  accomplished  by  a  num- 
ber of  rapid  cuts,  and  during  the  final  or  light  cuts,  the  grind- 
ing wheel  does  not  wear  at  all,  so  that  we  are  enabled  to  pro- 
duce work  of  uniform  diameter  regardless  of  the  length.  We 
are  now  prepared  to  grind  work  up  to  22  feet  long  to  a  limit 
of  0.0005  plus  or  minus. 

While  practically  all  round  work  is  turned  before  grinding, 
there  is  a  portion  of  such  work  that  is  most  economically 
ground  without  turning.  Owing  to  certain  shapes,  or  struc- 
tural weakness,  it  sometimes  becomes  difficult  to  turn;  in 
such  cases  grinding  is  more  economical  than  turning.  An  ex- 
treme case  of  this  kind  is  that  of  a  shaft,  or  bar  of  steel. 
9/16  inch  diameter  and  10  feet  long,  with  1/16  inch  to  be 
removed  from  the  diameter  to  produce  an  accurate  %-inch 
bar  within  a  limit  of  0.0005  inch  plus  or  minus.  It  is  easy 
to  understand  how  difficult  it  would  be  to  turn  this  bar.  We. 
however,  find  it  very  easy  to  grind  such  a  bar  to  the  limits, 
and  in  short  time.  The  roughing  cuts  that  take  the  place 
of  the  turning  easily  remove  the  stock  to  within  a  few  thou- 
sandths in  about  ten  minutes,  while  hours  would  be  consumed 
in  turning  such  a  bar  to  even  coarse  limits. 

Advantage  of  Grinding  Slender  Work 

Automobile  crank-shafts  are  of  such  shape  that  certain  por- 
tions of  them  are  difficult  to  turn  rapidly,  and  at  the  same 
time  secure  accuracy.  Therefore  we  are  enabled  to  grind  the 
pins  and  short  bearings  direct  from  the  drop  forging  in  less 
time  than  we  can  turn  them,  and  we  secure  better  work.  The 
long,  frail  crank-shafts  for  agricultural  machines  are  also  very 
difficult  to  turn  rapidly,  and  at  the  same  time  secure  good 
work.  Many  of  these  shafts  are  7  feet  long  by  1%  inch  diam- 
eter of  stock,  with  bearings  and  pins  reduced  to  1  5/16  inch 
diameter.  We  find  it  most  economical  to  grind  all  short  bear- 
ings and  pins  without  turning,  while  we  find  it  best  to  first 
turn  the  long  part  at  one  end,  grinding  it  afterward. 

In  the  case  of  slender  work  that  springs  badly  when  it 
is  turned,  we  can,  many  times,  grind  the  same  work  more 
quickly  than  it  can  be  turned  and  ground;  because,  when 
grinding  off  the  material,  the  spring  is  ground  out  as  It  oc- 
curs, owing  to  the  many  cuts,  or  passes,  of  the  grinding 
wheel;  while  when  it  is  turned,  with  one  cut  over.  It  must  be 
straightened  before  the  finishing  cut  is  taken.  It  is  true,  how- 
ever, that  the  majority  of  work  should  be  turned  before  grind- 
ing. I  have  been  quoted  as  saying  that  we  "grind  without 
turning."  I  never  said  so.  I  did  say.  as  I  have  done  here, 
that  sometimes  we  grind  without  turning,  but  usually  we  do 
not. 

Poole  Form  of  Cylindrical  Grinding  Machine 

Tbe  earlier  attempts  at  cylindrical  grinding  were  made  by 
mounting  grinding  wheels  on  the  carriages  of  engine  lathes, 
and  there  are  those  to-day  who  innocently  suppose  that  the 
engine  lathe  produces  perfectly  cylindrical  work,  and  that 
they  have  simply  to  add  a  grinding  wheel  to  get  a  smcoth 
surface  on  an  otherwise  perfect  cylinder.  This  was  proved 
to  be  untrue  some  thirty  years  ago,  and  I  trust  you  will  not 
lose  any  of  your  valuable  time  attempting  to  secure  perfect 
work  with  turning  lathes.  Mr.  J.  Morton  Poole,  of  Wilming- 
ton. Delaware,  discovered  that  it  was  impossible  to  secure 
perfect  cylinders  by  grinding  with  wheels  on  engine  lathes, 
and,  as  a  result  of  his  study  of  the  problem,  the  J.  Morton 
Poole  grinding  machine  was  invented  in  the  year  1867. 

Mr.  Poole's  invention  was  unique,  in  that  it  enabled  him 
to  grind  rolls  of  perfectly  uniform  diameter  from  end  to  end, 
regardless   of   the    imperfections   of   the   traversing  carriage 
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Ways.  His  Invention  came  at  a  time  when  the  art  of  scrap- 
ing to  master  plates,  and  master  straight-edges,  was  practi- 
cally unlinown,  and  when  mechanics  had  little  it  any  idea 
that  such  perfection  couUl  be  obtained;  much  less  maintained 
for  any  considerable  time;  also  when  few  could  appreciate 
the  difference  between  the  results  he  obtained  and  those  ob- 
tained by  the  ordinary  methods.  The  Poole  machine,  how- 
ever, depends  for  success  upon  the  use  of  tuo  grinding  wheels; 
one  on  either  side  of  the  work,  and  has,  therefore,  limited 
application.  It  has  alwaj-s  been  used  for  roll  grinding.  (See 
.M.\ciiixEHv  for  January.  1897,  and  February,  1901.) 

The  modern  grinding  machine  has  ways  that  secure  perfect 
work  with  a  single  wheel,  thus  giving  the  machine  a  wide 
field,  covering  all  work  that  revolves  on  its  axis,  whether 
rolls,  small  or  large,  shafts,  spindles,  piston  rods,  work  long 
or  short,  large  or  small,  and  having  one  single  diameter,  or 
many  sizes  on  the  same  piece.  The  Poole  machine  gave  accu- 
racy. The  modern  machine,  if  rightly  constructed,  gives  both 
accuracy  and  large  production.  Having  but  one  wheel,  and 
being  open  toward  the  operator,  it  is  conveniently  operated, 
and  work  is  quickly  placed  or  removed.  I  make  this  compari- 
son not  to  depreciate  the  Poole  machine,  for  I  consider  it 
one  of  the  most  important  inventions  in  the  development  of 
the  art.  I  wish,  however,  to  have  you  realize  that  the  devel- 
opment-of  the  art  of  scraping,  and  straight-edge  making,  has 
made  possible  the  use  of  very  massive,  long  grinding  ways 
that  are  really  straight,  and  will  remain  straight  for  years. 
That  such  a  thing  was  unknown  when  Mr.  Poole  made  his  very 
valuable  and  original  invention  to  obtain  perfect  cylinders 
w  ithout  perfect  guiding  ways. 

The  Lathe  not  a  Perfect  Finishing  Machine 

One  of  the  most  important  facts  in  connection  with  cylin- 
drical grinding  for  the  young  engineer  to  get  clear  in  his 
mind  is  that  all  perfection  in  this  world  is  relative,  and  that 
this  is  most  certainly  true  of  cylindrical  grinding.  This  being 
true,  to  what  in  the  mechanical  world  should  he  turn  to  fix 
the  relation  when  deciding  upon  the  quality  of  cylindrical 
grinding  for  the  various  uses  it  is  intended?  Why.  most  cer- 
tainly to  the  lathe;  because  the  grinding  machine  is  no 
more  and  no  less  than  a  grinding  lathe.  Now,  if  its  product 
is  an  improvement  on  the  product  of  the  ordinary  lathe,  then 
it  has  proved  its  right  to  the  field.  The  lathe  was  never  a 
polishing  and  buffing  machine;  neither  was  it  a  lapping  ma- 
chine. We  used  its  centers  and  spindle  on  which  to  revolve 
vork  while  we  filed  and  polished,  or  lapped  it;  but  there  was 
nothing  about  the  lathe  that  contributed  in  any  way  to  the 
quality  of  the  filing,  lapping  or  polishing;  that  was  a  matter 
of  hand  work  entirely.  Therefore,  when  we  wish  to  judge 
as  to  the  merits  of  grinding,  we  must  compare  it  with  turn- 
ing alone,  not  with  turning,  filing  and  lapping.  Now,  If  we 
can,  with  the  grinding  machine,  take  the  finishing  cut  of  the 
lathe  in  less  time  than  the  lathe,  and  at  the  same  time  pro- 
duce a  better  surface  and  nearer  absolute  cylindrical  perfec- 
tion, then  are  we  warranted  in  adopting  the  grinding  machine 
in  place  of  the  lathe  for  all  finishing  cuts,  or  sizing  opera- 
tions. If  occasionally  we  require  an  absolutely  perfect  cylin- 
der, we  must  lap  it  in  addition;  and  the  grinding  machine, 
if  well  designed  and  constructed,  is  a  perfect  lapping  machine 
also.  We  should  not,  however,  expect  perfect  lapped  work 
from  any  grinding  wheel.  We  can.  by  taking  time  enough, 
produce  a  polished  surface  with  a  grinding  wheel,  but  the 
same  time,  spent  with  a  genuine  lapping  wheel,  would  pro- 
duce more  perfect  work.  Glossy  surface  by  grinding  wheels 
means  imperfect  cylinders.  We  can  secure  the  closest  ap- 
proach to  perfection  by  the  use  of  grinding  wheels  that  cut 
without  perceptible  pre;ssure;  thus  they  must  be  soft  or  free 
cutting,  and.  therefore,  produce  a  surface  without  much  gloss. 
He  who  desires  really  round  work  with  uniformly  distributed 
contact  over  its  entire  area,  should  use  free-cutting  wheels 
of  broad  face;  and  the  truest  work  will  show,  not  a  bright, 
glossy  surface,  hut  a  good  surface  and  broad  feed  lines,  when 
rubbed  strongly  through  a  round,  straight  hole;  but  no  feed 
lines  before  such  rubbing. 

All  cylindrical  grinding  by  whatever  method  will  sliow 
lines  of  cut  and  feed  when  rubbed  in  a  round  hole  or  when 
lapped  in  any  other  way.  There  is  a  difference  between  a 
cylinder  with  uniformly  distributed  contact,  when  tested  in  a 


perfectly  round  hole;  and  a  really  perfect  cylinder.  A  really 
perfect  cylinder  is  one  wlicse  surface  molecules  are  every  one 
the  same  radius,  or  all  touch  the  inner  surface  of  a  perfectly 
round  ring  when  it  is  passed  over  the  entire  length  of  the 
cylinder.  Such  perfection  can  he  obtained,  approximately,  by 
some  form  of  lapping.  Any  one  who  shall  look  for  such  per- 
fection from  grinding,  will  be  forever  disappointed.  Grind- 
ing, however,  does  give  us  vastly  more  points  of  contact  than 
turning  or  even  careful  filing  to  a  micrometer  and  polishing 
with  emery  cloth — the  method  used  by  those  who  do  not 
grind. 

Broad  Cuts  Produce  Most  Accurate  Surfaces 
Feed  lines  are  caused  by  the  "lap"  of  the  wheel  cutting  twice 
on  that  portion  of  the  surface,  1.  e.,  we  do  not  traverse  quite 
the  exact  width  of  the  wheel  at  each  revolution,  but  as  near 
as  safe  and  avoid  ridges.  The  wheel  cutting  twice  over  this 
narrow  place  leaves  a  different  grain,  therefore  a  different 
color,  even  though  the  measurable  diameter  there  be  no  differ- 
ent than  elsewhere.  In  my  apprentice  days,  we  used  to  plane 
all  work  with  a  very  fine  feed,  and  considered  the  best  work 
that  which  showed  no  feed  lines.  But  Mr.  William  Sellers 
showed  us  that  the  surfaces  we  produced  that  way  were  not 
perfectly  flat  surfaces,  while  he  produced  a  more  uniformly 
distributed  contact,  tested  with  a  perfect  surface  plate,  by 
using  a  wide  tool  and  a  broad  feed  line.  The  surface  he  pro- 
duced was  7iot  so  smooth  but  it  was  nearer  a  perfectly  flat 
surface.  No  one  disputes  his  theory  to-day;  all  plane  with  a 
coarse  feed. 

Rough  Turning  Desirable  for  Economy  in  Grinding 

Another  fact  in  connection  with  cylindrical  grinding  that 
it  is  well  for  young  engineers  to  get  clearly  fixed  in  their 
minds  when  leaving  college  and  starting  out  in  practice,  is 
this:  that  to  secure  the  greatest  economy  by  the  use  of  grind- 
ing machines  they  should  pay  less  for  all  turning  than  when 
the  work  Is  to  he  finished  in  the  lathe.  With  well  constructed 
grinding  machines,  the  coarser  the  turning  the  quicker  the 
grinding  can  be  done.  It  is  no  longer  necessary  to  turn  either 
smoothly  or  correctly  to  size.  A  variation  of  1/32  inch  more 
or  less  on  large  work  is  of  no  moment,  and  on  small  work  a 
variation  of  1/64  inch  more  or  less  is  permissible,  and  the 
surface  may  be  very  rough  in  all  cases. 

A  large  part  of  the  economy  is  secured  by  cheap  turning. 
You  will  find  it  diflScuIt  to  secure  such  turning,  owing  to 
prejudice,  ignorance,  opposition,  and  fear  on  the  part  of  many 
workmen,  foreman,  and  superintendents.  As  engineers,  you 
will  find  the  greatest  problems  are  not  mechanical,  hut  that 
the  solving  of  the  human  problems  will  require  everlasting 
study,  and  to  secure  the  full  economy  by  grinding  you  will 
need  generalship  in  a  high  degree  to  get  work  turned  rightly 
for  grinding.  All  traditions  must  be  upSet  if  work  is  rightly 
turned.  I  think  there  are  few  places  where  grinding  machines 
are  used  that  the  turning  is  done  as  cheaply  and  roughly  as 
it  should  be.  I  have  never  been  able  to  secure  what  I  desired 
in  this  respect. 

About  the  relative  cost  of  finishing  to  size  by  turning  or 
by  grinding,  it  varies  greatly  in  different  works,  but  the  grind- 
ing method  shows  a  saving  according  to  the  sympathy  and 
intelligence  that  goes  into  the  enterprise  and  the  nature  of 
the  work.  There  is  much  opposition  to  grinding  in  some 
places,  where  the  saving  is  small;  but  where  a  systematic 
and  intelligent  effort  is  put  into  it.  the  saving  is  large.  A 
manager  recently  told  me  that  the  saving  was  sixty  per  cent 
over  their  former  lathe  method  of  sizing  and  finishing. 

There  are  not  enough  good  operators  to  run  machines  now 
installed,  and  the  success  of  these  machines  is  held  back  owing 
to  the  large  amount  of  ignorance  of  grinding  machines  and 
grinding  operations  on  the  part  of  foremen,  superintendents 
and  managers.  The  art  is  yet  new  and  invites  the  aid  of 
young  engineers  In  placing  it  in  a  still  more  useful  position 
in  the  world's  service.  Cylindrical  grinding  is.  however, 
firmly  entrenched  in  this  country,  and,  in  many  lines  of  manu- 
facture, all  round  work  is  ground.  All  first-class  automobiles 
have  every  round  part  ground;  all  sewing-machines,  type- 
writers, phonographs;  large  machinery  is  also  ground  to  a 
considerable  extent. 

The  cylindrical  grinding  machine  has  taken  its  place  as  a. 
practical  metal-cutting  tool  to  be  used  by  progressive  manu- 
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facturers  as  a  labor  saver:  and  maniifai'turers  to  wlioBe  atten- 
tion Us  possibilities  have  been  brought  by  practical  demonstra- 
tions, have  accepted  it  as  a  settled  method  of  sizing  cylin- 
drical work. 

•     «     « 

PAT'S  PROMOTION 

C.  TUELL8 

Just  how  Mr.  Hdlaiiil  Thompson  came  to  be  in  charRC  of 
the  foundry  at  the  Morton  Steel  Company  no  one  seemed  to 
know.  In  some  ways  he  was  admirably  capable:  he  had  a 
prepossessing  appearance,  his  personality  was  wonderful,  and 
his  command  of  the  English  language  would  have  enabled 
him  to  lonviiue  anyone  that  black  was  white.  As  a  sales- 
man he  would  have  been  a  tremendous  success,  but  his  lack 
of  knowledge  of  the  foundry  business  made  his  success  in 
that  line  rather  dubious.  In  a  nutshell.  Mr.  Thompson's 
"bluff"  was  his  stock  in  trade,  and  whether  it  was  a  case  of 
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"Pat  is  stiU  trucking  castings  from  the  foundry" 

refusing  his  best  molder  a  raise  or  explaining  to  the  super 
why  the  production  was  not  greater,  his  "bluff"  always  stood 
by  him. 

Pat  Morrison  was  the  laborer  who  trucked  the  castings 
from  the  foundry  to  the  machine  shop  at  one  dollar  and  fifty 
cents  per  day.  It  kept  him  hustling  all  day  to  get  the  fin- 
ished castings  off  the  foundry  floor,  and  when  the  foundry 
was  busy  the  casting  pile  looked  much  like  a  mountain  to 
poor  Fat,  for  it  was  his  daily  task  to  remove  that  mountain. 
It  was  kind  of  a  lonesome  job,  too,  for  there  were  few  to 
talk  with  on  his  trips  to  the  machine  shop,  even  If  he  had 
the  time,  so  he  had  plenty  of  opportunities  to  think  over  his 
trials  and  tribulations. 

One  morning  when  his  mountain  of  castings  looked  larger 
than  ever  he  evolved  the  idea  that  his  job  was  worth  more 
than  fifteen  cents  an  hour,  and  the  more  he  thought  it  over, 
the  heavier  his  truckloads  of  castings  became,  and  the  surer 
he  became  that  he  was  right,  so  about  half-past  ten  he  could 
stand  it  no  longer,  and  marched  up  to  the  foundry  office. 

Mr.  Thompson  was  just  finishing  a  well-worded  letter  to 
the  super  telling  him  how  hard  the  foundry  was  working 
to  ship  a  rush  order  of  castings,  when  Pat  came  in,  and 
stating  his  case  asked  for  a  raise  of  five  cents  an  hour,  which 
would  make  his  wages  two  dollars  per  day.  After  listening 
gravely  to  Pat's  request.  Mr.  Thompson  assumed  one  of  his 
most  patronizing  airs  and  addressed  Pat  as  follows: 

"Mr.  Morrison"  (before  he  had  always  been  Pat),  "I  have 
had  your  case  under  consideration  for  some  time,  and  I  have 
decided  to  promote  you.  From  now  on  I  want  you  to  take 
entire  charge  of  trucking  these  castings  from  the  foundry 
to  the  machine  shop:  I  want  you  to  personally  attend  to 
every  detail  of  this  important  work,  to  see  that  they  are 
properly  loaded,  safely  carried  over  and  deposited  in  their 
proper  places,  and  in  fact,  devote  your  whole  time  to  this 
work.    Now,  if  I  can  safely  entrust  this  great  responsibility 


to  your  care  you  can  readily  see  how  much  better  off  you 
will  be  than  if  I  should  give  you  an  increase  of  a  (ew  cents 
an  hour." 

As  he  proceeded  Pat  commenced  to  look  Important,  and  as 
he  finished,  thanked  him  for  the  "promotion"  and  walked  out 
of  the  office,  his  head  high  and  chest  thrown  out,  his  thoughts 
concentrated  on  "Mr.  Morrison"  and  his  new  Job,  which  was 
simply  his  same  old  Job  at  the  same  old  pay, — trucking  cast- 
ings at  fifteen  cents  an  hour,  described  in  flowing  terms. 

Pat  is  still  trucking  castings  from  the  foundry,  and  for 
the  same  money,  but  he  is  doing  some  heavy  thinking  as  a 
side  line.  Through  the  policy  of  Mr.  Thompson  the  foundry 
office  is  being  looked  upon  as  a  magnificent  example  of  "bluff" 
by.  the  rest  of  the  works,  and  over  in  the  machine  shop  there 
is  tacked  upon  the  wall  a  little  parody  that,  if  we  except 
Pat,  seems  to  fit  the  foundry  situation  to  a  tee. 

Everybody   works  but   the   foundry, 

They  sit  around  all  day. 
Always  writing  letters, 

Expect  to  ship  next  day. 
Customers  keep  on  waiting, 

New   stories   we  must  tell.  • 

Everybody  works  at  the  foundry. 

Yes,  they  do,  like  . 

*     •     * 

WELDING  A  HIGH-SPEED  STEEL  CUTTER  TO 
A  MACHINE  STEEL  BODY 
A  method  for  welding  high-speed  steel  cutters  to  machine 
steel  bodies  or  shanks  has  been  patented  by  Mr.  Paul  A. 
Viallon,  102  Avenue  Parmentier,  Paris,  France.  The  process, 
as  described  in  the  Mechanical  Engineer  of  January  29,  is 
comparatively  simple  and  inexpensive,  and  If  it  should  prove 
successful,  would  undoubtedly  be  valuable  in  the  metal  trades. 
The  machine  steel  shank  is  indented  about  as  shown  at  A 
in  the  accompanying  illustration,  and  the  highsi)eed  steel 
cutter  may  have  the  appearance  sho^\^l  at  B.  The  surfaces 
C  and  D  are  well  finished,  and  the  shank  and  the  cutter  are 
both  heated  to  a  cherry-red  heat.  Solder  is  applied  on  the 
surface  C,  the  cutter  is  placed  on  it,  and  the  two  parts  are 
forced  together  by  heavy  pressure.  This  operation  has  the 
effect  of  melting  the  soldering  material  and  producing  ad- 
herence between  the  cutter  and  the  shank.  The  tool  is  now 
carefully  put  into  the  fire,  from  where  it  is  withdrawn  when 
it  has  reached  a  yellow  heat  (2,000  to  2.400  desrees  F.).     The 
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Hierh-speed  Steel  Cutter  to  be  -welded  to  Shank  of  Machine  Steel 

weld  Is  now  completed  by  hammering  at  the  top  of  the  tool, 
first  lightly,  and  then  with  heavier  blows.  The  tool  is  per- 
mitted to  cool  slowly,  and  may  then  be  dressed  and  finished 
and  re-heated  to  the  required  hardening  temperature  for  high- 
speed steel,  and  hardened.  When  the  welded-on  part  of  high- 
speed steel  is  worn  down  so  that  it  must  be  replaced  by  a  new- 
cutter,  the  old  cutter  may  be  detached  without  injuring  the 
machine  steel  shank,  by  heating  the  cutter  and  the  shank  at 
the  joint,  and  then  removing  the  cutter  by  pressure  applied 

en  its  side. 

*  *     * 

Coke  for  locomotive  fuel  is  being  tried  by  the  Illinois  Cen- 
tral R.  R.  for  the  purpose  of  eliminating  smoke  at  its  Chi- 
cago terminal.  It  is  stated  in  the  Engineering  Record  that 
the  results  obtained  indicate  that  the  use  of  coke  will  be  suc- 
cessful, but  the  trial  has  been  conducted  for  so  short  a  period 
that  no  general  conclusion  as  to  the  relative  cost  of  the  coke 
as  fuel  can  be  drawn.  The  city  has  demanded  the  electrifica- 
tion of  the  company's  Chicago  property,  but  the  favorable 
outcome  of  these  experiments  may  lead  to  the  adoption  of 
coke  fuel,  at  least  for  some  time  to  come. 

*  *     • 

The  New  York  Central  established  a  new  record  from  Nev.- 
York  to  Chicago  w-ith  the  Vanderlip  special,  which  made  the 
run  March  26-27  in  sixteen  hours  and  seven  minutes,  includ- 
ing twenty-four  minutes  allowance  for  six  stops  to  change 
engines. 


LETTERS  UPON   PRACTICAL  SUBJECTS 

Articles  contributed  to  Machinbry  with  the  expectation  of  parment  must  be  submitted  exclusively 


A  SEMI-GENEVA  DRIVE 

To  drive  a  shaft  continuously  from  another  shaft  also  run- 
ning at  a  constant  speed,  the  two  sliafts  being  placed  at  right 
angles  to  each  other  and  in  different  planes,  is  an  every-day 
experience,  and  can  be  done  by  belt,  worm  gears  or  spiral 
gears;  but  to  connect  these  two  shafts  so  that  the  driven 
shaft  makes  only  a  part  of  a  turn  and  then  comes  to  a  posi- 
tive standstill  while  the  driver  still  runs,  is  probably  out  of 
the  ordinary.  The  illustration  shows  a  drive  of  the  latter  type 
(which  was  adopted  as  a  feed  mechanism  on  an  automatic 
machine)    which   worked   satisfactorily. 
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An  Intermittent  Drive  for  Two  Shafts  at  Rigrht  Angles  to  each  other 
and  in  Different  Planes 

On  the  outer  end  of  the  driving  shaft  A  is  a  cam  B  having 
a  face  groove,  open  on  both  sides.  On  the  outer  end  of  the 
driven  shaft  C  a  disk  D  is  fastened,  on  which  are  mounted 
rollers  E.  As  the  cam  B  revolves  in  the  direction  indicated 
by  the  arrow,  the  cam  surface  F  pushes  the  roller  E  over  to 
the  left,  causing  the  disk  D  to  turn,  and  the  roller  E^,  which 
is  pushed  over  to  the  central  position  by  the  cam  surface 
G.  is  engaged.  Roller  £,  remains  in  the  groove  until  the 
cam  has  made  one  revolution,  when  it  is  also  disengaged,  an- 
other roller  at  the  same  time  entering  the  groove,  and  so  on. 

Tils  drive  takes  the  place  of  a  "Geneva  movement"  which, 
in  this  case,  would  he  quite  diflacult  to  arrange.  E.  P. 


ANOTHER   USE    FOR   THE  'AUTOMATIC 
CENTER  PUNCH 

The  automatic  center  punch,  though  sometimes  used  merely 
as  a  novelty,  is  nevertheless  a  very  handy  and  time-saving 
device  when  applied  to  the  marking  of  a  large  number  of 
holes,  as  when  laying  out  press  tools.  The  tool's  usefulness 
does  not  end  here,  however,  for  it  may  be  used  to  even 
better  advantage  when  equipped  with  a  chisel  tip.  as  shown 
in    the   illustration.     One    is   sometimes    in   a   very   awkward 


C^ 


ilacnnieri/.y.r. 
Automatic  Center  Punch  equipped  ^dth  a  Chisel  for  Hand  Graduating: 

position  when  a  piece  of  work  has  to  be  graduated  which 
cannot  be  done  in  a  machine,  and  when  the  only  tools  avail- 
able are  a  hand-hammer  and  chisel.  With  the  automatic 
chisel  we  can  avert  that  nervous  moment  between  the  setting 
of  the  chisel  and  the  dropping  of  the  hammer,  which  often 
proves  so  disastrous,  as  the  eyes  can  be  kept  on  the  work, 
and  the  chisel  easily  held  in  the  proper  position.  When  a 
line  needs  to  be  made  which  is  longer  than  the  width  of 
the  chisel  tip.  it  can  be  extended  to  any  required  length  by 
setting  a  straight-edge  in  position  and  sliding  the  chisel 
along  its  edge,  repeating  the  blows.  E.  W.  H. 


FISH-TAIL  MILLS 

About  a  year  ago  the  writer  had  a  cylindrical  piece  like  the 
one  shown  in  Fig.  1  brought  to  him  with  directions  to  put  a 
slot  through  it  as  shown.  Along  with  the  work  came  the 
instrument   shown   in  Fig.   2,   which   was   introduced   by  the 


foreman  as  a  "fish-tail  null."  1  had  never  seen  one  before, 
and  after  inserting  it  in  an  ordinary  milling  machine  and 
living  right  with  it  for.  some  hours,  I  heartily  desired  never 
to  see  another.  The  cutter  speed  was  about  forty  feet  per 
minute,  the  cut  three-thousandths  and  the  feed  about  seven 
inches  per  minute,  or  thirly-thousandtlis  per  revolution  of  the 
cutter.  Since  then  there  have  been  several  jobs  of  splining 
and  slotting  to  be  done  with  fish-tail  mills.  Half  a  dozen  of  us 
took  turns  at  one  or  another  of  them.  The  last  one  that  came 
to  me  made  me  decide  right  off  to  get  a  cushion  for  my  stool 
at  the  machine.  There  were  160  keyways  three-sixteenths  of 
an  inch  wide  by  an  inch  and  a  quarter  long.  I  didn't  get  any 
cushion  though,  as  it  would  have  been  conducive  to  undue 
levity  among  the  kids,  and,  besides,  I  had  something  better. 
I  took  the  mill  shown  at  A.  Fig.  3,  and  ground  it  as  shown  at 
B.  I  was  then  able  to  take  a  cut  of  five-thousandths  instead 
of  three-thousandths,  and  a  table  feed  of  twenty  inches  per 
minute  instead  of  seven. 

Of  course,  where  spline  millers  are  in  operation  everybody 
knows  how-  to  grind  the  fish-tail  mills,  but  this  was  new  to 
me  and  apparently  not  known  to  any  of  the  several  Yankfe 
tool-makers  who  ground  and  used  the  mills  at  one  time  or 
another.  The  small  mill  I  ground  by  hand,  but  the  next 
one  I  shall  grind  square  the  same  as  any  other  end  mill  by 
using   the   cutter   grinder.     The   corneis   and   centers   are,   of 
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Fig.  3.     Incorrect 


Fig.  1.     The  Work  Fig.  2.     The  Fish-tail  Mill 

and  Correct  Methods  of  Grinding 

course,  touched  off  free-hand.  A  cutter  like  B  makes  chips 
instead  of  crumbs,  and  ttey  say  "You  can  tell  a  workman  by 
his  chips."  J.  C.  T. 


A  CAM  WITH  SOME  SPECIAL  FEATURES 

In  Fig.  1  is  shown  an  arrangement  (which  is  not  entirely 
new)  for  economizing  space  in  a  special  machine.  The  gen- 
eral scheme  is  as  follows:  The  drum  cam  E,  which  is  pinned 
to  its  shaft,  is  required  to  turn  90  degrees  while  it  movos 
lengthwise  6  inches,  and  to  resume  its  original  position  as  it 
returns.  The  cam  is  shown  in  its  central  position.  When  it 
is  at  the  extreme  left,  the  roller  A  is  in  the  groove  while  the 
roller  B.  which  is  3  inches  to  the  right,  is  freely  suspended. 
When  the  cam  moves  toward  the  right,  the  groove  will  en- 
gage the  roller  B,  and,  as  the  cam  continues  to  advance,  it 
will  leave  the  roller  A  and  move  under  control  of  the  roller  B. 
As  the  cam  is  3io  inches  long,  and  has  a  movement  of  3  Inches 
on  each  side  of  its  central  position,  the  entire  space  which 
it  occupies  is  Sio  inches,  while  if  a  single  roller  were  em- 
ployed, the  cam  would  be  S\<2  inches  long  and  would  require 
a  space  of  121^  inches  for  action;  thus  a  saving  of  3  inches 
is  made.  This  arrangement  causes  extra  wear  in  the  cam 
groove  to  compensate  for  this,  but  extra  grooves  may  be  cut 
around  the  periphery  of  the  cam  when  it  is  being  made,  and 
these  grooves  may  be  brought  into  use  by  resetting  the  cam 
on  the  shaft,  when  necessary. 

In  order  to  secure  satisfactory  results,  it  is  essential  that 
the  rollers  A  and  B  be  aligned  properly  in  the  path  of  the 
cam  groove.     It  is  the  method  of  locating  these  rollers  that 
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is  of  special  Interest  to  mechanics.  Tlie  stud  W.  for  tlie  roller 
B,  was  located  without  difficulty  directly  over  the  center  of 
the  cam  shaft.  A  %-iuch  hole  was  then  drilled  in  the  bracket 
H  as  near  the  position  of  the  stud  X,  for  the  roller  A,  as  could 
be  done  easily.  The  spiral  groove  in  the  cam  being  cut  and 
finished,  the  two  rollers  A  and  B  were  made  and  ground  so 
that  they  could  be  crowded  under  pressure  into  this  groove. 
The  cam  was  then  placed  on  its  shaft  under  the  bracket  H, 
and  the  stud  IV  set  In  position,  holding  the  roller  B  in  the 
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Fiff.  1.    Cam  with  Two  RoUers  which  reduce  its  LoQ^tudlnal  Movement 

groove.  The  roller  A  was  then  pressed  into  the  groove  on 
the  left  side  of  the  cam.  Before  this  roller  was  placed  in  the 
groove,  however,  a  5/16-inch  bushing  was  driven  into  the 
half-inch  hole  in  its  center.  Into  this  bushing  a  test-bar,  Y,  of 
straight  5/16-inch  drill  rod,  was  carefully  fitted.  With  the 
two  rollers  in  position  under  the  bracket  H,  an  attempt  was 
made  to  put  the  test-bar  through  the  %-inch  hole  (which  had 
already  been  drilled  in  the  bracket)  and  into  the  bushing  in 
the  roller.  In  order  to  do  this,  it  was  necessary  to  enlarge 
the  hole  at  one  spot  with  a  file,  after  which  the  bar  was  set 
in  the  bushing.  The  assembled  mechanism  was  then  taken 
to  the  drill  press,  and,  after  some  adjusting,  the  test-bar 
was  brought  to  a  vertical  position  directly  under  the  drill 
press  spindle.  The  bar  was  then  removed,  and  a  7/16-inch 
counterbore  with  a  long  pilot  which  reached  into  the  bush- 
ing in  the  roller,  was  used  with  care  to  enlarge  the  hole  for 
the  stud  X     Proceeding  in  this  way,  changing  eounterbores 
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Fig.  2.    Type  of  Cam  Roller  which  is  easily  removed 

several  times,  the  hole  was  finally  reamed  to  size.  The  rollers 
were  then  ground  to  a  good  running  fit,  and  reassembled  in 
position.  This  method  of  procedure  made  the  alignment  of 
the  two  studs  TV  and  X  perfect.  It  is  unlikely  that  this  re- 
sult would  have  been  obtained  in  any  other  way,  except  at  a 
cost  of  much  more  time  and  effort. 

In  Fig.  2  is  shown  a  type  of  roller  stud  which  also  is  not 
new,  but  which  is  not  in  such  general  use  as  its  advantages 
warrant.  The  sketch  explains  itself.  When  it  is  desired  to 
remove  a  roller,  the  clamping  screw  A  is  loosened;  the  oper- 
ator then  places  the  end  of  the  screw-driver  into  the  groove 
in  the  stud  and  easily  draws  it  out  of  the  lever.     This  is  a 


much  simpler  niulti-r  than  is  usually  the  case  with  the  old 
type  of  studs  which  are  held  by  Bet-screws.  The  screw  gen- 
erally makes  a  burr  on  the  stud,  which  causes  all  manner  of 
trouble  for  the  machinist.  The  stud  shown  Is  especially  con- 
venient when  soft  rollers  are  used  In  the  cam  race-ways,  as 
these,  of  course,  wear  much  faster  than  hardened  steel  rollers. 
The  practice  of  using  soft,  rather  than  hard  rollers,  is  grow- 
ing as  it  is  being  more  widely  realized  that  there  is  greater 
economy  in  frequently  renewing  cam  rollers  than  in  occa' 
sionally  renewing  cams.  There  are  comparatively  few  cam 
movements  which  will  not  admit  of  some  wear  in  the  rollers, 
without  serious  inconvenience.  Herbert  C.  Bab.m.s. 

Brooklyn.  N.   Y. 


SMITHERS'  PATTERN  EXPERIENCE 
I  dropped  in  on  Smithers  the  other  day  and  while  there 
saw  an  iron  pattern  for  a  centrifugal  pump  casing  which  had 
been  made  from  the  old  casting.  Smithers  said  he  had  ac- 
quired considerable  experience  through  that  pattern,  for 
while  the  casting  was  badly  eaten  away  on  the  inside,  as  indi- 
cated by  the  dotted  lines  id  the  engraving,  the  outside  was 
in  good  condition  and  so  he  thought  he  could  save  time  and 
money  by  using  the  casting  instead  of  making  a  new  wooden 
pattern.  The  shrinkage  did  no  harm,  since  one  side  of  the 
pump  wore  out  as  soon  as  the  other  and  the  new  halves 
were  always  finished  and  bolted  together.  As  the  flange  on 
the  casting  B  was  smaller  than  the  one  on  the  casting  A,  he 
decided  to  use  B  for  a  pattern.  Plugs  were  driven  in  all 
the  bolt  holes  and  the  strips  for  the  finished  surfaces  cf 
the  flanges  secured  to  them.  Holes  were  also  drilled  through 
the  pattern  to  secure  the  wooden  plate  to  make  up  the  neces- 
sary thickness  at  C.  The  central  holes  were  cored  and  a 
loose  flange  D  slipped  over  the  hub  made  the  pattern  right 
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for  casting  A.  Two  core-boxes  were  required  for  the  central 
openings.  The  irregular  shapes  at  E  gave  Smithers  some 
thought,  but  he  decided  to  fill  them  with  composition  and 
hold  this  composition  in  place  by  means  of  wire  pins.  These 
were  driven  in  holes  drilled  in  the  castings,  and  were  cut  off 
slightly  below  the  surface  of  the  finished  castings.  Now. 
Smithers  knew  that  in  a  Jobbing  shop  patterns  did  not  al- 
ways get  the  same  careiul  handling  that  they  do  in  manu- 
facturing shops,  and.  as  from  time  to  lime  he  would  have 
castings  made  from  this  pattern  he  wanted  a  composition 
that  would  harden  and  would  not  crumble  nor  peel  off. 
After  looking  over  a  large  number  of  receipts  he  found  one 
which  he  thought  would  answer  the  purpose.  This  called 
for  10  parts  of  iron  filings.  3  parts  chloride  of  lime,  and 
enough  water  to  make  a  thick  paste.  The  formula  says  that 
if  placed  between  surfaces  under  pressure  it  will  harden  in 
12  hours,  and  the  casting  will  break  elsewhere  than  at  the 
joint.  Smithers  thought  that  if  it  did  that  it  would  surely 
work  all  right  on  his  pattern.  Not  being  able  to  secure 
KufBcient  lime  in  town  he  sent  away  for  it;  then  made  up  the 
mixture,  and  applied  it  to  the  pattern.  At  the  end  of  24  hours 
it  was  still  as  soft  as  ever;  at  the  end  of  48  hours,  no  bet- 
ter; and  at  the  end  of  72  hours  he  got  disgusted  and  scraped 
it  all  out.    Two  or  three  weeks  later  he  came  across  some 
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of  it  In  the  yard,  and  found  that  while  it  had  dried  it  was 
simply  a  crumbly  mass,  with  no  strength.  His  pattern- 
nialver  wanted  a  chance  to  try  his  hand  and  made  up  a  new 
mixture  consisting  of  Z\:<  parts  Portland  cement,  SV.  parts 
Iron  filings,  2  parts  common  sand,  and  1  part  common  salt. 
This  was  thoroughly  mixed  together,  and  made  into  a  thick 
paste  by  the  addition  of  water.  Smithers  said  this  composi- 
tion worked  like  a  charm.  It  was  slicked  up  smoothly,  shel- 
laced, and  sand-papered,  and  made  a  fine-looking  job.  He 
showed  me  some  of  this  composition,  which  was  hard  and 
seemed  to  have  considerable  strength.  It  stands  the  usage 
around  the  foundry,  and  also  the  handling  to  and  from  the 
pattern  store-house.  Smithers  says  that  while  the  experi- 
ence cost  him  something  he  was  willing  to  stand  for  it,  as 
the  composition  will  come  In  handy  on  other  similar  jobs. 
Covington,  Va.  Wm.  Sangster. 


CHECK  SYSTEMS  FOR  THE  TOOL-ROOM 
There  are  many  tool  cheeking  systems  In  use  in  the  modern 
machine  shop,  but  those  which  aje  not  complicated  are  more 
or  less  conspicuous  by  their  absence.  Tool  checking  plays  an 
important  part  in  the  up-to-date  shop;  therefore  the  writer 
will  endeavor  to  bring  to  light  a  very  good  method  of  proced- 
ure in  handling  checks  to  the  best  advantage.  In  some  shops 
tools  are  given  a  certain  classification  letter  or  number.  In 
this  case  the  tools  are  numbered  consecutively,  in  much  the 
same  manner  as  the  shop  blue-prints  are.  Fig.  1  will  give  an 
idea  of  the  construction  of  the  cabinet  for  the  checks.  There 
are  ten  vertical  rows  of  slots  which,  as  will  be  seen,  are  num- 
bered at  the  top.  By  combining  these  numbers  with  those 
seen  on  the  left-hand  side  of  the  board,  different  checks  are 
located.     For  example,  if  we  want  check  No.  61  we  read  down 
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Board  for  Keeping  Tool-room  Checks  which  are  numbered  consecutively 

six  figures  on  the  vertical  row  to  the  left  and  move  to  the 
right  under  the  row  of  slots  with  the  figure  1  above.  It  takes 
less  time  to  number  the  slots  in  this  manner  and  the  usual 
maze  of  figures  generally  found  on  the  check  boards  is  elim- 
inated, thus  facilitating  the  location  of  checks  placed  therein. 
The  slots  are  at  an  angle  of  45  degrees,  as  shown  in  the  end 
view,  so  that  the  checks  will  stay  in  their  respective  places.  The 
size  of  the  slots  will  depend,  of  course,  on  the  diameter  of  the 
checks,  but  the  depth  should  be  somewhat  less  than  the  diam- 
eter, to  allow  the  checks  to  be  lifted  out  easily.  By  using  this 
type  of  board  the  tool  supply  man  will  have  all  checks  under 
lock  and  key,  and  the  tools  given  out  under  constant  observa- 
tion, so  that  the  chances  of  their  disappearance  to  places  un- 
known is  eliminated.  L.  H.  Geobqer. 
Buffalo,  N.  Y. 


After  having  had  an  experience  of  more  than  twenty-five 
years  in  machine  shops  and  in  some  of  the  largest  factories 
in  the  country,  I  was  surprised  to  read  the  article  by  Mr. 
Hadun  in  the  March  issue,  where  he  states  that  he  aban- 
doned the  check  system  whereby  the  workman  has  the  check 
in  his  possession.  In  the  following  article  I  shall  give  a  de- 
scription of  a  system  in  use  in  the  large  supply  room  of  a 
certain  company,  which  has  proved  effective,  and  which  may 
contain  some  points  of  interest. 

When  a  new  man  enters  the  employ  of  this  company,  he  re- 
ceives a  brass  admittance  check  with  his  check  number  on  it. 
This  check  is  always  in  his  possession  and  must  be  shown  to 
the  watchman  at  the  door  on  entering.  A  white  tag  1  7/16 
inch  in  diameter  (see  Fig.  2)  is  received  by  the  foreman  of 
the  tool  supply  room  from  the  office.     On  one  side  of  this  tag 


is  the  man's  name  and  admittance  check  number,  on  the  other 
side  is  stamped  the  date  when  the  check  is  received  by  the 
foreman  of  the  supply  room.  On  the  check  board  there  are 
a  number  of  checks  (usually  fifteen  or  twenty-five)  corre- 
sponding to  the  number  on  the  admittance  check.  Tlie  num- 
ber of  checks  found  on  the  hook  is  then  written  on  the  white 
tag  under  the  date.  The  new  man  must  show  his  admittance 
check  before  he  can  receive  his  tool  checks. 

The  check  board  shown  in  Fig.  1  is  mounted  on  a  ball-bear- 
ing so  that  it  revolves  easily.  There  are  eight  spaces,  as 
shown  in  the  plan  view,  each 
of  which  contains  200  hooks, 
making  1.600  in  all.  When  a 
man  leaves,  he  must  return 
the  number  of  checks  charged 
to  him  on  the  back  of  the  tag. 
If  he  does  not  have  the  re- 
quired number  and  they  are 
not  found  in  the  supply  room, 
blue-printing  room  or  jig 
room,  he  must  pay  for  them. 
He  understands  this  when  he 
receives  his  check  on  enter- 
ing the  employ  of  the  com- 
pany. The  attendant  of  the 
supply  rooms  enters  the  lost 
checks  or  tools  on  the  tag, 
and  the  man  takes  the  tag  to 
,the  office:  withouc  this  tag  it 
is  impossible  for  him  to  re- 
ceive his  money.  When  a 
man  is  transferred  from  one 
department  to  another,  he  re- 
ceives a  new  admittance 
check,  the  old  one  being 
taken  from  him.  He  must 
.return  all  checks,  and  if  they 
cannot  be  found,  the  attendant  charges  those  which  are  lost 
against  the  man  on  the  old  tag.  which  is  sent  to  the  office  so 
that  the  loss  may  be  taken  from  his  pay.  If  at  any  time  any 
of  the  lost  checks  are  found,  the  money  paid  is  refunded.  A 
new  tag  is  received  by  the  foreman  w^ith  the  man's  new  ad- 
mittance check  number,  and  after  dating  and  writing  the 
number  of  checks  that  is  on  the  hook  on  the  tag  as  before, 
the  man  is  given  a  new  lot  of  checks. 

All  tools,  such  as  drills,  reamers,  taps,  etc.,  are  marked 
alphabetically,  and  a  brass  strip  with  the  letters  stamped  on 
it  and  filled  in  with  black  shellac  is  tacked  on  the  tool  cases. 
There  is  also  a  hook  under  each  letter  to  hang  the  man's 
check  on.  The  advantage  in  marking  the  tools  Is  this:  a 
workman  cannot  return  another  man's  drill,  reamer,  or  any 
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Fig.  2.    Tag  which  is  filed  in  the  Tool-room,  giving  Name  and  Number 
of  Employe,  and  Number  of  Checks  in  his  Possession 

tool  having  another  letter  than  the  one  on  which  his  check 
hangs.  When  the  men  become  acquainted  with  the  system 
of  marking  the  tools,  they  seldom  bring  in  a  wrong  letter. 
If  a  workman  loses  a  tool  cf  any  kind  and  does  not  remember 
the  letter,  he  can  find  out  what  it  is  at  the  tool-room;  then 
he  has  a  perfect  right  to  take  the  tool  wherever  he  finds  it 
and  bring  it  to  the  tool-room  and  receive  his  check.  Taps 
of  all  sizes  are  set  on  end  in  a  hardwood  block,  three  in  a 
set,  and  the  block  is  marked  with  a  letter  and  placed  in  the 
case  0%'er  that  particular  letter.  The  machine  screw  taps 
are  arranged  in  a  block  with  a  full  size  drill,  a  tap  drill,  and 
two  taps.  Tags  about  one  inch  in  diameter  and  of  different 
colors  are  used  for  broken  tools,  lost  tools,  tools  being  re- 
paired, and  also  for  those  that  are  sent  out  on  the  road  with 
the  erecting  gang.     The  tool  inspector's  bench  is  located  just 
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back  of  the  di'livery  window,  and  all  tools  received  are  placed 
on  this  bench  so  that  they  may  be  Inspected  and  any  errors 
corrected  before  the  tools  are  put  away.  All  gages  that  are  re- 
ceived at  the  supply  room  are  tested  on  a  Pratt  &  Whitney 
go-inch  measuring  machine  before  being  put  In  their  cases. 

Every  four  weeks  each  tool  has  to  be  accounted  for,  and  on 
the  Thursday  morning  of  the  fourth  week  a  card  Is  posted 
announcing  that  the  following  Saturday  is  check  day.  On 
this  particular  Thursday  half-round  checks  are  hung  over  the 
checks  that  hang  on  tools,  and  a  wire  clip  is  attached  to  the 
checks  where  a  number  hang  on  one  hook,  such  as  those  used 
for  bolts,  straps  and  other  such  tools  which  are  not  lettered. 
As  the  tools  are  returned,  the  half-round  checks  and  clips  are 
put  in  a  box,  no  account  being  taken  of  them.  The  different 
foremen  are  supplied  with  a  printed  form  for  the  use  of 
those  workmen  who  cannot  return  their  tools.  This  printed 
form  must  be  filled  out  with  the  workman's  name,  check 
number,  name  of  tool,  and  letter,  and  signed  by  the  foreman. 
No  account  is  taken  of  tools  that  are  given  out  after  the  half- 
round  check  and  clip  are  put  on.  The  checking  is  done  after 
one  o'clock  Saturday  afternoon,  as  the  factory  stops  work 
at  noon.  The  first  operation  in  checking  is  to  write  on  a 
small  slip  of  paper,  the  size,  letter  and  check  number  of  all 
tools  on  which  a  half  check  is  found.  The  slip  is  then  hung 
on  each  hook  corresponding  to  the  tool  and  number,  after 
which  the  slips  are  collected  and  arranged  in  hundreds.  The 
printed  forms  for  the  tools  in  use  and  the  corresponding 
slips  on  which  the  different  tools  are  checked,  are  compared 
and  if  found  correct  are  put  aside.  Lists  (with  carbon  copy) 
are  then  made  out  and  a  copy  is  sent  to  each  foreman  con- 
taining check  numbers  and  list  of  tools  charged  to  each  work- 
man under  him.  and  these  tools  must  be  accounttd  for 
or  the  workman  must  pay  for  those  which  are  lost.  A  list  of 
all  lost  tools  which  are  paid  for  in  this  way  is  kept  in  the 
office,  and  if  a  tool  is  found  at  any  time,  the  office  is  notified, 
and  the  workman  receives  his  money.  The  small  number  lost, 
however,  was  surprising  when  the  men  became  acquainted 
with  the  system.  Ai.bkrt  C.  SAwrES. 

Dorchester,  Mass. 


system  is  In  vogue,  and  have  yet  to  learn  of  an  Instance  where 
a  man  used  another  man's  check  dishonestly.  For  one  to 
count  the  tools  and  checks  In  hand  In  order  to  Bee  just  where 
he  stands.  Is  siniplicity  jlKelf.  I  fall  lo  see  where  the  written 
slip  has  any  advantage  over  the  first  system  mentioned,  as  It 
is  as  easy  to  forget  lo  have  the  slip  removed  from  the  card 
case  as  It  is  to  ask  for  the  check — theni  there  Is  the  extra 
expense.  There  are,  however,  some  who  prefer  the  printed 
slips  and  for  those  who  do  I  show  herewith  the  form  used 
by  the  General  Electric  Co.  In  the  tool  room  at  I.ynn.  Mass. 
Each  man  is  furnished  with  blocks  of  probably  fifty,  and  as 
these  are  used,  more  are  furnished  at  the  tool  room  window. 
Lowell,  Mass.  William  B.  Hii.liabd. 


It  is  evident  that  Mr.  Hadun,  judging  from  his  article  on 
Check  Systems  for  Tool  Rooms  in  the  March  issue,  has  had 
considerable  trouble  in  determining  the  sj-stem  for  checking 
tools.  I  have  been  up  against  the  same  proposition,  but  my 
conclusions  are  somewhat  different  from  his.  In  the  first 
system  mentioned  in  the  article  referred  to,  each  man  kept 
his  own  checks.     This,  I  think,  is  the  most  common  method 
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Sub  Stock  Room.     Dept 

Please  rurni.'<li  me  tlie  I'ollowiug: 

.Drills Arbors — 

_Files 6rushes_ 

_Taps Knives — 

.Die 

.Reamer 

_Gauge 


Name- 


Check  No.. 


Date. 


A  MILLING  FIXTURE  FOR  THE  WEBS  OF 
CRANKSHAFTS 

The  accompanying  Illustration  shows  a  milling  fixture  In- 
tended for  milling  the  webs  of  crankshafts  on  both  siiles  at 
practically  one  setting.  It  will  be  seen  that  by  using  thiB 
fixture  the  webs  will  be  milled  at  equal  distances  from  the 
center  on  either  side.  The  crankshaft  Is  held  in  position  by 
its  center  journal  by  a  vise-like  clamp.    After  milling  one  side. 


Printed  Slips  used  by  the  General  Blectric  Co.  at  Lynn.  Mass.,  to 
insure  the  Return  of  Tools  to  the  Supply  Room 

and  seems  to  give  the  greatest  satisfaction,  all  things  being 
considered.  When  the  worlunan  realizes  that  in  the  event 
of  his  services  being  dispensed  with  his  pay  will  be  held 
up  until  all  the  checks  are  accounted  for,  he  will  see  that  his 
checks  tally  with  the  tools  in  his  possession.  If  they  do  not. 
as  a  rule  he  will  immediately  take  steps  to  see  that  the  mat- 
ter is  straightened  out,  and  usually,  if  taken  in  time,  it  is  a 
simple   matter.     I    have    worked    in   many   shops   where    this 


Fixture  for  Milliner  the  Webs  of  Crankshafts 

it  is  only  necessary  to  loosen  the  set-screw  shown,  and  twist 
the  shaft  until  it  rests  on  the  opposite  side  of  the  fixture. 
The  set-screw  is  then  again  tightened,  and  the  opposite  side 
milled.  When  the  shaft  is  to  be  removed,  the  two  collar-head 
screws  are  loosened,  and  the  strap  on  the  right-hand  side  slid 
towards  the  right,  which  permits  it  to  be  pulled  over  the 
collars  of  the  screws,  and  one  of  the  jaws  holding  the  crank- 
shaft to  be  folded  back  so  that  the  crankshaft  can  be  taken 
out  and  a  new  one  put  in  place.  S.  H.  Sweet 

Bridgeport,  Conn. 


BLUING  METALS 

In  answer  to  C.  L.  L.'s  question  in  the  March  issue  for  a 
formula  for  bluing  metals,  the  following  method  is  submit- 
ted. A  good  color  may  be  obtained  on  small  articles  by  the 
following  solution,  which,  while  particularly  intended  for 
obtaining  a  gold  color  on  brass,  is  frequently  used  for  im- 
parting a  steel-blue  color  on  brass  or  other  metals.  The  solu- 
tion consists  of  water,  one  gallon;  sugar  of  lead  (acetate  of 
lead),  four  ounces;  hyposulphite  of  soda,  four  ounces.  The 
sugar  of  lead  is  dissolved  in  water  previously  heated  nearly 
to  boiling,  and  then  the  hyposulphite  of  soda  is  added.  The 
solution  has  a  milky  color  from  the  precipitated  hyposulphite 
of  soda,  but  it  should  not  be  filtered  out.  In  order  to  get 
the  best  results,  the  solution  should  be  heated  to  a  tempera- 
ture of  200  degrees  F.,  or  just  short  of  boiling,  when  it  turns 
black.    When  immediately  made,  the  white  precipitate  in  the 
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solution  is  flue  and  adheres  to  the  articles  being  colored,  but 
lifter  heating  for  Ave  or  ten  minutes  it  collects  and  seltlos 
to  the  bottom.  It  Is  then  that  the  best  results  are  obtained 
in  coloring  brass.  After  some  time  the  solution  does  not 
work  so  rapidly  and  finally  a  new  one  has  to  bo  made  up.  A 
large  quantity  of  work  can  be  passed  through,  however,  as 
the  color  Is  a  mere  film. 

The  brass  to  be  colored  should  be  cleaned  in  the  usual 
manner,  and  may  be  polished  and  then  dipped.  The  arti- 
cles are  immersed  in  the  hot  solution  (nearly  boiling)  and 
carefully  watched.  It  takes  a  few  seconds  for  the  first  shade 
of  color  to  appear  and  it  is  then  very  light.  Soon  a  darker 
yellow  forms  and  then  a  brownish  gold  shade  is  produced. 
The  articles  are  removed  as  soon  as  the  desired  color  is 
reached  and  should  not  under  any  circumstances  be  allowed 
to  remain,  as  the  shade  rapidly  darkens  and  becomes  purple. 
By  allowing  to  remain  longer,  a  blue  and  finally  steel  black 
can  be  produced.  Rinse  first  in  cold,  and  then  in  hot  water, 
then  dry  in  sawdust.    The  articles  are  then  lacquered. 

Plainfield,  N.  J.  Joseph  Weaneu. 
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TOOL  FOR  DEEP-HOLE  DRILLING 

The  line  engraving  shows  a  drill  used 
by  the  Waltham  Watch  Co.,  which  has  proved 
to  be  a  very  useful  tool  for  drilling  deep 
holes.  The  feature  of  this  tool  is  that  the 
chips  are  carried  away  from  the  point  of  the 
drill  by  compressed  air.  Many  of  the  ma- 
chines in  the  shop  are  operated  by  com- 
pressed air,  and  for  this  reason  it  is  very 
handy  to  apply  the  air  for  the  removal  of 
the  chips  as  well.  The  drill  shank  A  is  held 
in  the  collet  of  an  upright  drill.  The  collar 
B  has  a  running  fit  on  the  lower  end  of  the 
shank.  The  air  connection  is  attached  to 
the  lug  G,  projecting  from  the  side  of  B. 
The  collar  B  is  held  in  position  between  the 
collar  C  and  the  end  of  the  drill  collet.  The 
collar  C  is  simply  held  by  a  screw  D.  The 
part  B  is  a  seamless  steel  tube  extending 
Into  the  shank  A  to  the  air  inlet  or 
groove  around  the  shank,  and  is  soldered  in 
place.  The  shank  A  is  solid  above  the  air 
inlet.  The  drill  proper  is  shown  at  F.  This 
drill  is  provided  with  a  taper  shank  soldered 
into  the  tube  E  and  having  a  hole  drilled 
through  the  taper  shank  connecting  with 
two  small  holes  in  the  drill  point  as  shown 
in  the  end  view.  It  is  easily  seen  that  the 
air  supplied ,  through  the  nozzle  G  to  the 
tube  E  will  exhaust  through  the  holes  in  the 
point  of  the  drill,  and  by  this  means  the 
chips  are  removed. 

These  drills  are  commonly  made  of  differ- 
ent lengths  to  drill  deep  holes  in  succession. 
The  first  drill  is  four  inches  long,  the  sec- 
ond eight  inches,  etc.  Extreme  care  must  be. 
used  to  have  the  drill  start  central  with  the  center  punch  mark 
for  the  drill.  Holes  have  been  drilled  with  this  tool  four 
inches  deep  in  one  minute  through  ordinary  cast  iron.  The 
air  pressure  used  is  35  pounds  per  square  inch. 

Waltham,   Mass.  Fb.\ncis   P.   Havens. 
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SAVING  TAPS  AGAINST  BREAKAGE 

Taps  frequently  break  off  while  tapping  out  holes  with  a 
drill  press,  thus  ruining  the  tap.  A  method  which  has  proved 
its  value  for  saving  taps  against  breakage  is  illustrated  in 
Fig.  1.  The  device  is  simply  a  safety  pin  which  provides  a 
breaking  point,  that  will  give  way  or  shear  off  when  the  tap 
gets  stuck,  before  the  strain  is  sufiScient  to  break  the  tap, 
which  will  occasionally  happen  through  carelessness  or  other- 
wise. If  the  drilled  hole  is  too  small,  or  if  the  tap  reaches 
the  bottom  of  the  hole  sooner  than  expected,  the  safety  pin 
will  shear  off  and  thus  save  the  tap.  As  shown  in  Fig.  1,  the 
shank  of  the  tap  fits  nicely  into  the  bore  of  a  sleeve  and 
through  both  sleeve  and  shank  is  the  safety  pin,  which  is  a 


light  drive  fit.     Tiie  outside  diameter  of  the  sleeve   is  made 
to  fit  into  the  holder  shown  in  Fig.  2.     The  sleeve  is  provided 
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J/acft/iifry,iV.r. 
Flff.  1.    Safety  Arrangement  fbr  Savlnj;  Tapa  affatnal  Breakage 

with  two  kcyways  which  fit  keys  in  the  holder,  which  do  the 
primary    driving.     The   holder   may    be   fitted    with    a   shank 

TABLE  OIVINO  DIAMETERS  OP  SAFETY  PINS  FOR  TAPS. 


Diam.  Aof  tap,  inch,  f  J  |  J 
Diam.  Bof  shank.in.j  |  }J  S 
Diam.  Cof  pin,  inch.!  ^'j    ^^   j'j 


1 

14 

li 

IS 

H 

16  IJ 

IJ 

3 

i 

J 

i 

1 

n 

i|lu 

I 

H 

i 

1 

A 

A 

A 

l|  1 

i 

i 

suitable    for    the    drill    press    spindle.     The    taps    which    go 
with   each   holder   may    have   the    same   outside    diameter   of 
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31uchhiery,y.  T. 
Fler.  2.    Holder  into  which  Sleeve  over  Tap  flte 

sleeve,  but  the  shank  of  the  tap  and  the  bore  of  the  sleeve, 
and  the  diameter  of  the  safety  pin  will  be  of  the  sizc3  given 
in  the  table.  Habby  L.  Rambo. 

Milwaukee,  Wis. 


SIZES  OP  WORKING  DRAWINGS 

In  the  March  number  of  Machinery,  engineering  edition, 
Mr.  William  Breath  in  his  article  on  "Sizes  of  Working  Draw- 
ings," advocates  the  use  of  small  drawings  for  detailing.  His 
plan  may  be  all  right,  but  I  think  that  he  carries  it  too  far. 
For  instance,  in  his  illustration  of  the  drawings  for  a  cast- 
iron  bed,  he  puts  the  outline  drawing  on  one  sheet  and  the 
various  section  drawings  on  separate  sheets.  If  there  are  two 
sections  to  be  shown,  this  makes  three  sheets  for  showing  the 
detail  of  one  casting.  Now  this  particular  detail  drawing 
could  have  been  put  on  one  sheet  and  the  following  advantages 
obtained:  The  man  machining  this  casting  would  have  the 
whole  thing  before  him  all  on  one  sheet,  from  which  he  could 
more  clearly  see  into  the  construction  of  the  piece;  he  would 
not  lose  one  of  the  sheets,  since  he  has  only  one;  the  drafts- 
man would  not  have  to  tack  down  but  one  sheet;  he  would 
not  have  to  repeat  some  of  the  dimensions;  the  work  couid 
be  done  faster,  as  some  of  the  lines  could  be  projected  frrm 
the  outline  view  to  obtain  the  cross-section  view;  there  would 
be  only  one  title  and  one  number  to  put  on  the  drawing  and 
one  record  to  make  in  the  number  book  or  card  index;  the 
checker's  work  would  also  be  facilitated;  the  man  who  ap- 
proves the  drawings  would  only  have  to  write  his  initials 
once;  and  the  blue-print  boys  would  have  less  work.  I  agree 
with  Mr.  Breath  that  it  is  much  easier  on  the  draftsman  to 
work  on  small  drawings,  but  I  am  in  favor  of  using  medium- 
size  sheets  for  such  work  as  has  just  been  described,  and  a 
small  scale  where  dimensions  are  not  too  numerous. 

In  the  drawing  room  in  which  I  am  employed  we  have  four 
standard  drawing  sizes.  The  largest  is  21  X  33  inches,  the  next 
I&Y2  X  21  inches,  or  just  half  the  large  size,  and  the  smallest 
814  X  101^  inches.  We  generally  use  the  large  size  for  as- 
sembly drawings  and  the  next  size  for  details.  The  sizes  are 
designated  by  letters,  which  always  follow  the  drawing  num- 
ber. If  there  is  more  than  one  sheet  the  numbers  are  put 
on  the  drawings  in  the  following  manner:  No.  536-A-Sheet  1; 
No.  537-B-Sheet  2;  etc.  We  use  no  tracing  cloth,  but  instead 
the  best  grade  of  bond  paper;  it  blue-prints  well  and  does  not 
turn  yellow  from  age.  This  paper  does  have  a  tendency  to 
curl  and  after  being  rolled  up  it  is  difficult  to  straighten  it 
out,  but  this  difficulty  is  overcome  by  filing  the  drawings 
away   in   large  envelopes  made   from  heavy   wrapping  paper. 
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By  doing  tliis  we  can  tile  ii  great  uiaiiy  drawings  in  one 
drawer;  tlipy  are  easily  gotten  out,  and  the  drawings  are 
well  kept.  We  mark  each  enveUpe  on  the  outside  tor  100 
numbers;  for  example,  one  envelope  will  be  marked  from  500 
to  600.  Suppose  drawing  number  267  were  wanted  from  the 
file;  it  would  be  found  in  the  envelope  marked  from  200  to 
300.  The  beauty  of  this  scheme  is  in  putting  the  drawing 
back  in  place.  Those  who  have  had  to  file  drawings  under  a 
big  slack  of  other  drawings  know  how  hard  it  Is  to  get  them 
In  place  without  turning  the  corners  down  or  disarranging  the 
other  drawings.  When  a  new  drawing  is  completed,  its  num- 
ber is  entered  in  a  book  with  the  subject,  the  Initials  of  the 
draftsman  and  the  date.  Then  cards  are  made  out  for  the 
card  index,  which  are  filed  alphabetically.  When  the  fore- 
man of  the  machine  shop  puts  several  men  onto  the  same  job 
he  gets  a  blue-print  for  each  man  and  marks  with  a  red  pencil 
the  details  each  man  is  to  make  up.  J.  E.  W.\siiburn. 

Cleveland.  O. 


complished  without  changing  the  adjustment  of  the  sorew  E. 
owing  to  the  uniformity  in  the  castings  and  the  thinness  of 
the  Vblocks  D.  Ju:  and  Tool.  Dksioneb. 


SPECIAL  JIG  FOR  DRILLING  ELL  FLANGE 

In  a  factory  which  manufactures  one  of  the  popular  makes 
of  automobiles,  it  was  desired  to  produce  more  of  the  pump 
outlet  elbows  shown  at  A  in  the  accompanying  engraving. 
Therefore,  to  facilitate  the  drilling,  a  jig  was  designed  as 
shown  in  the  three  views,  which,  after  a  thorough  test,  proved 
practical  and  did  accurate  work.  The  ell  casting,  which  was 
of  brass,  had  but  one  finished  surface,  which  was  that  of  the 
flange  to  be  drilled.  The  two  bolt  holes  had  to  be  at  right 
angles  with  this  surface  and  the  holes  in  all  the  elbows  had 
to  be  drilled  alike,  in  order  to  make  the  parts  interchangeable. 
The  body  B  and  the  cap  C  of  the  jig  are  held   together   by 
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Miu-liiiieru.y.y. 
Elbow  -whicli  has  Little  Gripping  Surface,  and  Jig  for  Di-llling  It 

fillister-head  screws.  There  are  tw-o  steel  V-blocks  D,  located 
so  as  to  receive  the  flange  of  the  casting.  A  thin  bar  of  steel 
F,  held  by  pins  through  the  split  ends  of  the  studs  G,  clamps 
the  w-ork  in  place.  The  thickness  of  this  clamp  is  only  % 
inch,  as  there  is  not  room  for  one  of  greater  width.  One  of 
the  studs  G  is  stationary,  while  the  other  is  drawn  upward  by 
a  knurled  nut  H.  When  a  casting  is  to  be  clamped  in  the 
jig.  one  end  of  the  flange  is  inserted  over  the  bar  F.  The  nut 
//  is  then  tightened,  and.  at  the  same  time,  the  screw  E. 
upon  which  the  casting  rests,  is  also  adjusted  to  the  proper 
height,  in  order  to  bring  the  finished  face  of  the  flange  against 
the  plate  C.  In  this  way  the  casting  is  clamped  square  and 
firm  in  the  jig  with  little  loss  of  time.  Usually  when  the  nut 
H  is  loosened  in  order  to  remove  the  work,  this  may  be  ac- 


QROOVING  CHILLED  FLOUR  MILL  ROLLS 

The  following  matter  is  suhniltti-d  In  answer  to  tin-  ir)quir> 
of  K.  A.  T.  concerning  the  grooving  of  chilled  east  Iron  flour 
mill  rolls,  published  in  the  "How  and  Why"  column  of  the 
.March,  1909,  Issue  of  MACiiiMEBy. 

When  the  rolls  arrive  at  the  shop  for  grooving,  they  should 
he  unpacked  and  correctly  marked  as  to  the  number  of 
grooves  per  Inch,  and   the   direction   in   which   the  teeth   are 
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Pigs.  1  to  3.    Tools  for  Grooving  Chilled  Flour  MUl  Rolls 

to  lean.  (See  Fig.  1.)  It  is  essential  that  the  rolls  be 
marked  when  taken  out  of  the  boxes  as  the  box  is  often 
marked  with  the  words,  "fast  roll"  or  "slow  roll,"  "1st  break," 
"2nd  break,"  etc.  This  marking  avoids  confusion  since  it 
would  be  impossible  to  identify  the  rolls.  The  marks  are 
stamped  on  the  ends  of  the  journals,  or  proper  tags  attached. 
The  journals  are  inspected  for  truth  and  smoothness.  If  they 
are  scored,  the  roll  is  put  into  a  lathe  and  the  journals 
turned,  previous  to  grinding. 

The  grinding  machine  consists  of  a  bed  with  two  V-grooves 
to  receive  and  guide  the  carriage  or  wheel  slide.  On  one 
end  of  this  bed  is  mounted  a  driving  mechanism  for  operat- 
ing the  carriage  and  roll,  being  connected  to  the  roll  with 
a  universal  coupling.  The  carriage  is  actuated  by  a  lead- 
screw  within  the  bed,  and  the  traverse  of  the  carriage  is 
reversed  by  a  shipper  rod  on  one  side  of  the  bed.  On  the 
carriage  are  mounted  two  emery  wheels  each  on  its  slide, 
on  opposite  sides  of  the  roll  to  be  ground.  One  wheel  may 
be  very  coarse  and  rather  hard  for  roughing  down  the  old 
corrugations,  and  one  wheel  must  be  soft  to  produce  a  good 
finish.  The  roll  is  placed  in  two  V-bearings  between  the 
grinding  wheels,  which  bearings  are  adjusted  to  allow  very 
little  end  play  of  the  roll.  The  roll  may  now  be  ground 
true  and  parallel,  using  a  copious  stream  of  water.  The 
emery   wheels  are   driven   by  belts   from   an   overhead   drum. 

After  grinding,  the  roll  is  put  into  a  roll-grooving  or  corru- 
gating machine.  It  is  assumed  that  the  roll  is  properly 
chamfered  to  prevent  breaking  out  at  the  ends.  The  roll  is 
held  in  the  corrugating  machine  between  centers,  and  it  also 
rests  on  V-bearings,  which  are  placed  near  the  roll  proper. 
It  is  of  paramount  importance  to  have  the  work  rigidly 
supported. 

The  machine  platen  has  a  head-stock  mounted  on  one  end, 
which  carries  the  feeding  mechanism,  and  through  which 
the  helical  motion  is  transmitted.  The  spiral  attachment  is 
similar  to  the  taper  attachment  of  a  lathe,  and  by  inter- 
vention of  a  rack  and  pinion  the  motion  is  imparted  to  the 
live  spindle  of  the  head-stock.  From  the  foregoing  it  will 
be  understood  that  the  teeth  are  helical  (or  spiral  as  com- 
monly expressed). 

The  spacing  of  the  teeth  is  not  by  the  dividing  method, 
but  by  the  feeding  method,  as  it  might  be  termed.  For  exam- 
ple, a  nine-inch  divided  roll  is  to  be  grooved  ten  corrugations 
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per  iiu-li.  Now  we  find  it  requires  five  teeth  of  the  150-tooth 
ratchet  wheel  to  move  the  nine-Inch  roll  one-tenth  Inch  on 
its  periphery.  When  the  machine  is  properly  adjusted  and 
tool  set  (Fig.  2)  the  cut  is  started  by  making  only  slight 
scratches  on  the  roll  for  an  Inch,  after  which  the  tool  is 
sunk  to  full  depth,  yet  not  reducing  the  diameter  more  thau 
a  few  thousandths  inch.  When  the  roll  comes  near  to  the 
starting  point  again,  a  pair  of  dividers  are  set  in  the  corru- 
gations to  get  the  proper  pitch,  then  the  dividers  are  set  in 
the  corrugations,  bridging  or  spanning  the  remaining  blank 
portion.  If  the  dividers  fit  correctly  the  feed  may  continue 
until  finished,  otherwise  the  roll  must  be  adjusted  to  make 
the  teeth  match  properly. 

The  cutting  speed  may  be  anything  from  twenty-tour 
Inches  to  thirty  inches  per  minute.  The  steel  used  for  tools 
should  be  of  a  very  high  carbon  steel.  The  following  brands 
are  good:  "Crescent  Double  Special,"  Al  temper  and  Firth- 
Sterling  Extra  Special,"  highest  temper.  High-speed  steel  is 
not  good  because  it  cannot  be  made  hard  enough. 

The  tool  as  shown  in  Fig.  3  will  give  the  best  results', 
since  the  flat  chip  is  more  easily  curled  than  a  chip  of  half 
round  cross-section.  The  best  overall  shape  for  these  tools 
is  that  shown  in  this  engraving.  M.  B.  Stauffer. 

Scottdale,  Pa. 


INDICATOR  FOR  ALIGNING  LATHE 
CENTERS,  ETC, 
The  indicator  shown  in  the  sketch  is  useful  for  aligning 
lathe  or  milling  machine  centers,  or  for  setting  a  center 
punch  mark  or  jig  button  central  with  a  boring  mill  spin- 
dle. The  gage  consists  of  a  short  cylindrical  piece  A,  accu- 
rately centered  in  each  end,  through  which  the  adjustable 
gage  wire  B  passes.  This  wire  is  held  in  place  by  a  knurled 
thumb-screw  C.  When  two  centers  are  to  be  aligned,  the 
gage  is  placed  between  them,  as  shown.  The  gage  wire  B 
is  adjusted  close  to  the  concentric  surface  D  and  then  slowly 
revolved.  When  the  centers  are  in  alignment,  the  pointer 
will  follow  the  surface  D.     If  the  center  of  a  circle  is  to  be 


Machhiery,y.r^ 


Indicator  for  Aligning  Lathe  or  MiUing  Machine  Centers 

set  in  line  with  the  axis  of  a  boring  mill  spindle,  a  center 
in  the  latter  is  essential.  The  cylindrical  piece  E  is  then 
used  instead  of  A.  and  the  male  center  o  is  inserted  in  the 
center  punch  mark  of  the  scribed  circle.  The  gage  wire  B 
is  then  swung  around  to  come  in  contact  with  the  surface  of 
the  work,  which  must  have  been  previously  set  square  with 
the  axis  of  the  spindle.  When  the  pointer,  as  it  revolves, 
follows  this  surface,  the  center  of  the  work  and  the  spindle 
axis  are  in  alignment.  To  true  up  a  jig  button,  it  will  be 
necessary  to  have  the  corner  ground  to  the  same  angle  as 
the  center  in  the  piece  A,  which  will  have  to  be  enlarged  for 
a  button  of  any  size.  H.  W. 


USB  OF  A  LATHE  CONSTANT  FOR  CALCU- 
LATING CHANGE  GEARS 

I  wish  to  suggest  a  change  in  IMachixery's  Data  Sheet  No. 
10  under  the  head  "Change  Gears  for  the  Engine  Lathe,"  in 
the  paragraph  beginning  "Frequently  the  lathe  is  designed." 
Instead  of  finding  out  the  ratio  of  the  spindle  and  the  stud 
by  counting  the  number  of  teeth  in  the  gears  of  the  head- 
stock,  simply  look  at  the  index  plate  and  see  what  thread  is 
cut  when  the  gears  on  the  stud  and  lead-screw  are  of  equal 
numbers  of  teeth.  For  example,  if  a  screw,  three  threads  to 
the  inch,  is  cut  with  equal  gears,  then  call  the  lead-screw  3 
to  the  inch,  notwithstanding  what  number  of  threads  to  the 
inch  it  actually  has.     This  we  call  "the  lathe  constant."   Then 


if  12 Vj  threads  to  the  inch  are  to  be  cut,  multiply  by  any 
convenient  number,  6.  for  example,  and  we  have  12'/i  X  6  = 
75,  and  3  X  6  =  18,  the  numbers  of  teeth  that  are  required 
in  the  lead-screw  gear  and  stud  gear,  respectively.  I  have 
used  this  rule  for  many  years  and  have  found  it  very  con- 
venient. Ja.mes  Eatox. 
Hurlington.   Vt. 


TO   OBTAIN   RATIOS   NOT  PROVIDED   ON 

PROPORTIONAL  DIVIDERS 
Users  of  proportional  dividers  have,  at  one  time  or  another, , 
had  use  for  them  when  a  ratio  was  required  other  than  was 
provided  for  by  the  graduations  thereon.  To  obtain  this 
ratio,  I  have  tried  the  tightening  nut  in  many  different  posi- 
tions before  the  proper  setting  was  obtained.  After  doing 
this  recently,  for  the  last  time,  I  concluded  that  a  little 
calculation  would  do  away  with  all  this  trouble.  A  scale  can 
be  used  as  shown  in  the  illustration,  from  which  to  measure 
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Setting  the  Nut  on  the  Dividers  after  the  Proper  Position  has  been 
found  by  Calculation 

to  the  tightening  nut.  The  position  of  this  nut  for  any  ratio 
may  be  found  by  simple  proportion  as  follows:  R  +  r  :  R  :  : 
L  :  X  or  R  +  r  :  r  :  :  L  :  Y.  where  R  and  r  represent  the  ante- 
cedent and  the  consequent  of  the  ratio;  L  the  total  length 
of  the  dividers,  and  X  or  Y  the  distance  from  the  ends  to 
the  center  of  the  nut.  For  example,  the  distance  X  for  a 
ratio  of  0.68  to  0.44  would  be  obtained  thus:  0.68  +  0.44: 
0.68  :  :  L:X.  C.  E.  J. 


BLUE-PRINT  PROTECTOR 

The  plan  of  covering  blue-prints  used  in  the  shop  with 
celluloid,  as  suggested  by  Mr.  L.  H.  Georger  in  the  February 
issue  of  Machixery,  and  the  accompanying  editorial  note  re- 
ferring to  the  varnishing  method,  brought  to  the  writer's  mind 
a  method  used  in  the  factory  of  the  Coates  "SVatch  Tool  Co., 
Springfield,  111.  In  the  watch-part  department  of  this  plant, 
all  the  working  blue-prints  are  5x7  inches  in  size,  and  are 
enclosed  in  strong  oak  frames,  the  face  being  covered  with 
glass.  The  frames  are  very  similar  to  cheap  picture  frames, 
but  heavier,  and  have  a  screw-eye  at  the  top  to  hang  them  up 
by,  a  hook  being  placed  above  each  machine  for  this  purpose. 
While  this  method  could  not  very  well  be  used  for  large  draw- 
ings or  blue-prints,  it  is  unexcelled  for  small  ones  which  are 
in  constant  use,  and  the  drawings  will  last  indefinitely  when 
protected  in  this  way.  E.  V. 


WOMAN  MACHINE  SHOP  PHOTOGRAPHER 

In  looking  over  Machinebt  for  April,  we  notice  under  the 
"Personal''  notes  a  statement  to  the  effect  that  Miss  Mimmette 
Ives  Meade  is  the  only  woman  in  the  United  States  who  is 
malving  a  specialty  of  machine  shop  photography.  We  would 
like  to  point  out  that  for  the  past  ten  years  our  photograph 
department  has  been  under  the  control  of  Miss  Emma  G. 
Moerlins,  and  we  believe  that  she  is  the  first  woman  in  this 
country  to  fill  such  a  position.  J.  A.  MacIxtyre. 

West  New  Brighton,  N.  Y.  C.  W.  Hunt  Co. 


LOCATING  PINE  CRACKS  IN  STEEL 
Fine  cracks  in  tools  or  other  metal  surfaces  are  often  diffi- 
cult to  discover  as  even  the  microscope  frequently  fails  to 
disclose  them  clearly.  Their  presence  and  extent,  however, 
are  easily  detected  by  moistening  the  suspected  surface  with 
petroleum,  and  then  wiping  it  clean  and  covering  it  with 
chalk.  Some  petroleum  enters  the  fissures  and  afterwards 
sweats  out.  moistening  the  overlying  chalk.  The  cracks  can 
then  be  readily  traced.  O.  M.  B. 
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HOW  AND  WHY 

A   DEPARTMENT   INTENDED   TO   CONTAIN    CORRECT   AN- 
SWERS TO  PRACTICAL  QUESTIONS  OF 
GENERAL,  INTEREST 
Otve  details  and  name  and  addreae.     The  latter  are  fbr  our  own   convenience 
and  will  not  be  publlnhed 

The  riillowiii);  queslions  are  refenett  to  the  readers: 
J.  A.  J. — How  are  rolls  lor  rolling  sliver  and  gold  ground 
and  lapped?  What  kind  of  a  grinding  wheel  Is  used  and  what 
diameter  and  speed  are  best?  At  what  speed  should  the  work 
be  run?  The  rolls  that  I  wish  to  grind  are  four  Inches  diam- 
eter. How  much  larger  should  the  roll  be  ground  in  the 
center  than  at  the  ends  to  compensate  for  the  deflection  caused 
by  the  pressure  of  the  stock  rolled? 


F.  W.  B. — I  would  like  to  ask  the  readers  of  Maciii.nkry  for 
information  regarding  a  reliable  and  economical  method  for 
brazing  a  large  number  of  conical  tubes,  which  are  formed 
of  sheet  copper.    Those  tubes  are  4  inches  long,  and  have  inside 


/llIUTl/,.V.i'- 


diameters  at  the  ends  of  %  inch  and  %  inch,  respectively,  as 
shown  by  the  illustration.  The  seams  where  the  edges  come 
together  must  have  a  butt  joint,  and  must  present  a  neat 
appearance. 


C.  K. — I  will  have  a  large  number  of  pipe  thread  dies  to 
recut  when  they  are  worn.  They  are  of  the  inserted  or  ad- 
justable type  16.  liv.  and  8  threads  per  inch.  What  is  the 
best  and  most  practical  method  for  doing  this  work  in  the 
average  shop?  What  special  appliances  are  necessary  be- 
sides the  hobs  and  the  holders  for  the  dies. 

This  question  is  also  submitted  to  the  readers,  and  an  arti- 
cle illustrated  with  sketches  or  photographs  will  be  accept- 
able. 


GRINDING  BRASS  VALVES-TURNING  SHAFTING  TOR 
SCREW  CUTTING 

F.  L.  Z. — 1.  What  is  the  proper  way  to  grind  and  lap  brass 
valves  used  for  steam,  water  and  air,  and  what  material 
should  be  used  for  the  operation?  2.  What  is  the  best  way  to 
turn  small  shafting,  say.  four  or  five  feet  long,  %  inch  diam- 
eter, on  which  a  screw  thread  two  feet  long  is  to  be  cut? 

A. — 1.  The  valves  and  seats  of  brass  valves  for  any  purpose 
should  be  carefully  trued  on  a  lathe  before  grinding.  The 
seats  or  bearing  surface  should  be  made  narrow,  and  very 
little  grinding  should  be  done.  Too  much  grinding  tends  to 
destroy  the  accuracy  of  the  seat,  and  defeat  the  object  of 
grinding.  Use  powdered  glass  sifted  through  a  cloth  bag, 
mixed  with  oil.  Grind  the  parts  together  for  a  few  moments, 
oscillating  the  valve  and  lifting  it  from  the  seat  slightly  so 
as  to  prevent  scoring  and  scratching  the  seat.  After  a  few 
moments  grinding,  carefully  wipe  off  the  grinding  material 
and  note  where  the  bearing  is.  If  all  parts  appear  to  be 
ground  alike,  put  on  a  little  clear  oil  and  grind  a  few  mo- 
ments longer,  and  then  test  the  valve,  if  possible.  The 
watchw-ord  in  grinding  valves  is  to  grind  as  little  as  pos- 
sible. Accuracy  must  first  be  obtained  by  machining  opera- 
tions and  the  grinding  should  be  limited  to  just  enough  to 
smooth  down  whatever  roughness  may  be  left  by  the  cutting 
tool.  2.  Small  shafting  of  the  kind  described,  should  be  care- 
fully centered,  the  centers  being  drilled  and  reamed  with  a 
combination  tool.  Turn  the  shafting  in  an  engine  lathe  using 
a  back  rest  to  steady  the  work  under  the  pressure  of  the  cut. 
Take  a  roughing  and  finishing  cut,  and  then  cut  the  thread. 
The  back  rest  should  have  two  jaws  made  of  brass  so  as  to 
prevent  marring  the  work. 


TO  FIND  THE  DIAMETER  OF  A  CIRCUMSCRIBED   CIRCLE 

J.  P.  P. — Three  hardened  and  ground  plugs  are  placed  in 
position  as  shown  by  the  three  inside  circles  in  the  accom- 
panying engraving.  What  is  the  radius  R  of  the  circle  which 
will  be  tangent  to  all  the  three  plugs?  The  only  dimensions 
know-n  are  the  distances  P  and  C,  shown  in  the  illustration. 

A. — To  solve  this  problem,  we  first  require  the  radii  of  the 
three  plugs.  The  radius  b  of  each  of  the  two  smaller  plugs 
equals  one-half  of  C.  The  radius  a  of  the  larger  plug  must  be 
calculated.       It    will    be    seen    that    a  =  ?HJ!  — ;;.    but    mn=: 


V»ift'4-ftn»=  V/"+ (%C)'.  Having  thus  determined  the 
radius  a,  we  can  now  proceed  to  determine  the  radius  R. 
which  Is  the  quantity  to  be  ultimately  found  In  the  problem. 

Assume  that  the  center  of  the  large  circle  to  be  found  le  at 
0.  The  length  owi,  which  is  not  known,  we  call  x.  We  can 
now  write  two  equations  which  can  be  simplified  so  as  to 
contain  only  the  two  unknown  quantities  x  and  It.  We  first 
have 

R-^om  +  ml  -^  X  +  a. 

We  also  have 

K  =  on  -f  nfc=  V^'  4-  An'  +  nfc=  V  (P  — D"  +  b'  +  b. 
As  the  members  on  the  right-hand  side  In  both  of  these 
equations  equal  K.  they  are  also  equal  to  each  other.     Thus 
we  have 

X  +  o  =  V  (P  — x)'-f  6'+  b. 
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To  Find  the  Diameter  of  a  Circumscribed  Circle 

If  this  equation  is  solved  for  x,  we  get, 
P=  — o=  +  2a6 


and 


2a  — 
P- 


!6- 
■a- 


2P 

-2  06 


R  =  a  +- 


2o  — 26  +  2P 

Assume,  for  example,  that  the  problem  was  given  with  the 

dimension  P  =  1.2  and  C  =  l  inch.     Then   lA  0  =  6  =  0.5   inch. 

Radius   o  =  VT2=  +  0.5»  —  0.5  =  V"T69  —  0.5  =  1.3—0.5  =  0.8. 

If  we  now  insert  the  values  of  P,  o  and  6  in  the  expression 

for  R  above,  we  have 

1.2=  — 0.8= +  2  X0.8  X0.5 


7?  =  0.8 


2  X  0.8  — 2  X  0.5-4-2  X  1.2 


-  =  1.333  inch. 


COMPARISON  OF  FIXED  AND  VARIABLE  SPEEDS 

M.  S. — Two  steamers  start  from  Xew  York  at  the  same 
time  for  Liverpool. '"  One  steamer  makes  18  knots  and  the 
other  16  knots.  Upon  its  arrival  at  Liverpool,  each  steamer 
immediately  returns  to  Xew  Yorli:  the  steamer  that  made 
18  knots  continues  to  make  IS  knots  on  the  return  trip,  but 
the  steamer  that  made  16  knots  makes  20  knots  on  the  return 
trip.  Apparently  both  steamers  should  arrive  at  New  York 
at  the  same  time,  as  the  steamer  which  makes  slow  time  on 
the  outward  trip,  makes  fast  time  on  the  return  trip,  and 
the  average  speed  is  the  same  as  the  speed  of  the  IS-knot 
steamer,  1  have  seen  stated,  however,  that  the  18-knot 
steamer  will  arrive  at  Xew  York  first.  How  can  that  be 
explained? 

A. — The  steamer  making  18  knots  continuously  will  arrive 
at  New  York  first,  due  to  the  fact  that  the  average  speed  of 
the  other  steamer  which  makes  16  knots  on  the  outward  trip 
and  20  knots  on  the  return  trip  is  not  18  knots,  as  would  first 
appear.  The  time  required  on  the  outward  trip  by  the  16- 
knot  steamer  is  greater  than  the  time  required  when  return- 
ing at  20  knots,  so  that  it  is  going  at  16  knots  considerably 
longer  than  it  is  going  at  a  20-knot  speed:  consequently  the 
average  speed  for  the  time  required  for  the  combined  out- 
ward and  return  trip  is  not  the  arithmetical  mean  between 
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16  and  20.    Expressed  as  a  formula,  the  average  speed  equals: 
16  T  +  20  T. 


■  =  average  speed, 


T+T, 

In  whiili  T  =  number  of  hours  required  for  the  outward  trip, 
7,  =  number  of  hours  required  for  the  return  trip. 
As  an   example,  assume  that  the  total   distance  from  New 
York  to  Liverpool  is  3.040  knots,  then  T  will  equal  190,  and 
r,,  ].')2.  and  the  average  speed  would  equal: 

16  X  190  +  20  X  152         6080 

= ^17.77  knots. 

190  +  152  342 

There  is  a  common  application  In  ordinary  shop  work  of 
the  principle  involved  in  this  problem.  A  planer  has  a  cut- 
ting speed  of  20  feet  per  minute,  and  a  return  speed  of  60 
feet  per  minute.  At  first  thought  It  may  seem  that  the  aver- 
age speed  of  the  planer  platen  Is  40  feet  per  minute,  but  that 
conclusion  is  not  correct.  For  simplicity,  assume  the  exag- 
gerated condition  in  which  the  stroke  of  the  planer  is  60  feet. 
The  cutting  speed  being  20  feet  per  minute,  the  forward 
stroke  will  require  3  minutes:  and  the  return  speed  being  60 
feet  per  minute,  the  return  stroke  will  require  one  minute. 
The  total  time  required  for  one  forward  and  one  return  stroke 
is  thus  4  minutes.  During  this  time  the  platen  has  traveled 
two  times  the  stroke,  or  120  feet.  The  average  speed  thus  is 
30  feet  per  minute.  The  formula  for  finding  this  could  be 
expressed : 

2S 

■  average  speed  per  stroke, 


s 

s 

— 

+ 

— 

c 

R 

in  which  S  =  length  of  the  stroke  in  feet, 

C=:  cutting  speed  In  feet  per  minute, 
R  =  return  speed  in  feet  per  minute. 
This  formula  can  be  simplified  so  as  to  take  the  form: 

2CR 

^  average  speed  per  stroke. 

R  +  C 

If  we  substitute  the  quantities  of  the  planer  problem  above 
in  this  formula,  we  have: 

2  X  20  X  60       2400 

=  —  =  30. 

20  +  60  80 

It  should  always  be  borne  in  mind  that  the  average  speed  is 
the  arithmetical  mean  between  two  given  speeds  only  when 
the  periods  of  time,  during  which  each  speed  Is  in  operation, 
are  equal.  In  this  case  of  forward  and  return  strokes  at  dif- 
ferent speeds,  cne  stroke  is  made  in  a  shorter  time  than  the 
other,  and  the  average  speed  is  not  expressed  by  the  arithme- 
tical mean  of  the  two  speeds. 


belt  will  run  in  either  direction,  and,  of  course  a  face  of  the 
upper  pulley  need  not  be  directly  above  a  face  of  the  lower 
pulley.  In  case  it  is  desired  to  run  an  angle  drive  from  a 
horizontal   shaft   to   a    vertical    shaft,   the   same    rule   lan   be 


LOCATING  ANGLE  BELT  DRIVES 

F.  O. — What  Is  the  general  rule  for  locating  a  driving  and 
driven  pulley  on  shafts  not  parallel? 

A. — Reference  to  the  accompanying  sketch,  which  is  based 
on  one  shown  in  Spooner's  "Machine  Design,  Construction 
and  Drawing,"  will  make  the  problem  easily  understood. 
First,  suppose  pulley  C  to  be  driven  by  a  straight  belt  from 
pulley  Z>  on  a  parallel  shaft,  and  that  the  vertical  line  AB  is 
tangent  to  the  middle  planes  of  both  pulleys.  Now.  imagine 
that  the  right-hand  part  of  the  diagram  is  bent  backward  on 
AB  as  a  hinge.  Pulley  C  and  its  shaft  successively  take  the 
positions  C,.  C...  etc.,  until  C-  Is  reached,  when  the  shafts  of 
C  and  D  are  again  parallel,  pulley  C  having  been  swung 
through  an  angle  of  180  degrees.  In  position  C,  the  belt 
would  be  twisted  as  indicated  by  the  dotted  lines.  The  belt 
will  run  in  the  twisted  position  required  by  C,,  or  any  inter- 
mediate position  including  the  common  right-angle  position 
Cj,  provided  its  direction  of  motion  is  that  shown  by  the 
arrows.  Hence,  the  general  rule:  Pulleys  connecting  hori- 
zontal shafts  out  of  parallel  must  he  so  placed  that  a  plumh- 
line  dropped  from  the  center  of  the  upper  pulley  face  will 
touch  the  center  of  the  lower  pulley  face;  and  the  retreating 
part  of  the  helt  from,  each  pulley  must  follow  the  direction 
of  the  tangent  (.AB)  to  the  pulley  faces.  When  the  belt  is 
twisted  as  shown  at  C  the   shafts  then  being  parallel,  the 
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Locating  Angle  Belt  Drives 

followed  as  given  in  the  foregoing,  except  that  AB  will  net 
be  a  plumb-line,  but  will  be  a  horizontal  line  tangent  to  the 
middle  planes  of  a  driving  and  driven  pulley  face. 


LARGE  GAS  ENGINES 

A  comprehensive  table  referring  to  large  gas  engines  de- 
veloping over  1,000  horse-power  appeared  In  a  recent  Issue  of 
the  Zeitschrift  des  Vereines  deutscher  Ingenieure.  According 
to  this  table  628  gas  engines  of  1,000  horse-power  and  larger 
and  representing  a  total  amount  of  power  equal  to  1,035.700 
horse-power,  have  been  built  or  are  under  construction  at  the 
present  time.  Of  this  total,  412  engines  of  613,200  horse-power, 
or  considerably  more  than  one-half  of  the  total,  have  been 
built  in  Germany;  154  engines  with  337,500  horse-power  in 
the  United  States;  33,  with  42,200  horse-power  in  Belgium; 
9.  with  16,800  horse-power  in  France;  10,  with  13,600  horse- 
power in  Austria;  and  11,  with  12,400  horse-power  in  Great 
Britain,  It  is  rather  difficult  to  explain  why  the  building  of 
large  gas  engines  has  made  so  little  progress  In  so  highly  de- 
veloped a  country  as  Great  Britain,  unless  we  ascribe  this  to 
the  traditional  conservatism  of  the  Briton,  The  average  size 
of  the  engines  built  in  Germany  was  1,500  horse-power;  in  the 
United  States.  2,200;  in  Belgium,  1,300;  in  France,  1.900;  In 
Austria,  1,400;  and  in  Great  Britain,  1,100  horse-power. 

:f  *  * 

DATA  SHEET  CORRECTIONS 

We  soon  shall  publish  a  revised  edition  of  MAcniNEBY's  data 
sheets,  and  it  Is  desired  that  the  typographical  and  other 
errors  in  the  first  edition  be  corrected.  We  ask  the  coopera- 
tion of  readers  using  these  sheets  to  help  make  the  new  edi- 
tion free  from  all  mistakes,  no  matter  how  trifling.  For  the 
best  list  of  corrections  and  criticisms  we  will  give  a  prize  of 
So,  and  for  the  second  best,  ^S. 
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INDUSTRIAL  TRAINING   THROUGH  APPREN- 
TICESHIP SYSTEMS* 

The  finanolal  statement  of  every  organization  siimmnrizes  the 
assets  and  liabilities  of  that  organization,  and  details  with 
more  or  less  aeoviracy  the  items  eoniposing  them.  Good  form 
forbids  the  inclusion  of  any  but  tangible  assets  and  actual 
liabilities,  yet  every  organization  is  dependent  for  its  success 
on  the  personnel  of  Its  executive  and  working  force,  which 
may  be  an  asset  if  efficient  and  aggressive,  or  a  liability  if  in- 
efficient and  decadent. 

Efficient  organization  is  the  keynote  of  success.  All  avail- 
able sources  are  exhausted  by  the  modern  business  manager 
for  material  to  construct  his  product,  for  means  for  flnanclng 
his  operations,  and  for  energetic  men  to  develop  and  execute 
his  ideas.  We  frequently  hear  that  Mr.  Blank  is  a  great  man; 
he  is  identified  with  a  dozen  or  more  corporations;  his  name 
alone  insures  success  to  those  who  associate  with  him.  We 
ask:  How  can  he  Intelligently  direct  so  many  widely  diversi- 
fied industries?  Why  fio  his  subordinates  succeed?  The  an- 
swer is  plain:  He  is  a  judge  of  men.  He  selects  the  right  man 
for  the  place,  reposes  confidence  In  him,  and  through  him 
controls  an  Industry  as  a  general  through  his  subordinates 
controls  an  army.  He  recognizes  the  fact  that  these  men  are 
an  asset  of  his  business  as  much  as  is  the  capital  invested, 
and  he  makes  provision  to  supplement  them  as  necessity  de- 
mands, just  as  he  provides  for  a  future  supply  of  raw  material 
or  sufficient  capital  to  carry  out  his  projects. 

He  may  be  able  for  a  time  to  secure  all  the  men  he  needs 
from  others  who  have  trained  them,  just  as  he  may  be  able 
to  borrow  money  for  the  development  of  his  business,  but  he 
will  have  to  make  both  men  and  money  before  his  success 
is  assured.  Every  enterprise  requires  men  skilled  in  the  ma- 
nipulation of  its  affairs,  versed  in  its  various  details  and  opera- 
tions. The  supremacy  of  an  industry,  a  community,  or  a 
nation,  is  dependent  upon  the  skill  and  intelligence  of  its 
working  people. 

Prior  to  the  recent  business  depression,  the  utmost  difficulty 
was  experienced  by  employers  of  labor  in  securing  sufficient 
numbers  of  skilled  workmen.  It  was  no  uncommon  experience 
for  a  concern  to  hire  and  discharge  five  men  for  every  one  re- 
tained. Really  skilled  men  were  not  to  be  had  at  all  in  cer- 
tain lines,  and  development  was  arrested  on  account  of  the 
inability  to  get  desirable  men.  On  the  other  hand,  inefficient 
and  unskilled  help  was  plentiful.  It  is  admitted  by  all  that 
we  need  more  skilled  men  and  that  some  means  must  be  de- 
vised for  developing  the  inefficient  and  unskilled  so  that  they 
may  be  valuable  to  themselves,  their  employers,  and  the  com- 
munity. 

The  supply  of  skilled  men  is  not  equal  to  the  demand. 
Our  public  schools  do  not  educate  for  any  particular  trade;  our 
colleges  educate  broadly  but  not  specifically;  our  technical 
schools  lay  the  foundation  for  engineering  professions,  but  rela- 
tively few  men  have  an  opportunity  to  avail  themselves  of  the 
courses  offered.  Ninety-five  per  cent  of  the  children  who  enter 
the  public  schools  never  reach  high-school,  and  less  than 
twenty-five  per  cent  go  above  the  fifth  grade.  This  means  that 
less  than  six  million  out  of  twenty-four  million  children  in 
our  public  schools  in  1907  will  learn  more  than  is  taught  in 
the  primary  grades.  The  average  child  in  the  United  States 
attends  school  for  less  than  five  years.  What  does  this  mean 
industrially?  It  means  that  if  we  are  to  have  industrially 
intelligent  workers,  we  must  devise  means  independent  of  our 
public  school  systems  for  training  and  developing  them. 

What  Would  Apprenticeship  Systems  do  toward  Baising  our 
Standard  of  Industrial  Intelligence  ? 

Carefully  devised  apprenticeship  systems  operated  in  the 
majority  of  our  factories  would  do  much  to  augment  the  exist- 
ing supply  of  skilled  workmen.  The  need  to  employers  of 
skilled  workmen  has  already  been  pointed  out;  but  not  only 
are  they  necessary  as  producers — civilization  itself  has  ad- 
vanced along  mechanical  lines  in  such  gigantic  strides  that 
there  is  a  tremendous  demand  for,  and  a  serious  lack  of, 
skilled  men,  simply  to  keep  going  the  wheels  of  modern  life; 
our  towering  buildings,  our  enormous  ships,  our  great  bridges 
— the  thousands  of  mechanisms  which  are  required  to  trans- 
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port,  to  house,  to  feed,  to  clothe,  to  light,  to  heat,  and  amuse 
our  people,  present  an  ImmeiiHe  field  for  trained  men. 

Apprenticeship  gystems  would  Insure  workmen  being  edu- 
cated along  ill-finite  lines,  thereby  meeting  the  demand  for  com- 
petent leadei-B.  It  Is  of  the  utmost  Importance  tliat  those  who 
are  to  occupy  executive  positions  should  have  familiarized  them- 
selves with  the  various  details  of  the  work  under  their  super- 
vision; they  should  be  able  to  decide  whether  the  Judgment 
of  their  subordinates  Is  sound,  whether  the  operations  required 
to  make  some  particular  piece  are  correctly  performed, 
whether  the  quantity  and  quality  of  production  for  which  they 
are  responsible  Is  of  the  required  standard.  This  knowledge 
can  be  gained  only  by  actual  contact  with  the  work,  and  a 
personal  study  of  the  conditions  under  which  It  Is  performed. 

Apprenticeship  systems  would  offer  to  young  men  of  limited 
means,  who  would  oth'erwise  be  forced  Into  that  large  and 
growing  class  of  unskilled  labor,  an  opportunity  to  learn  a 
trade.  Poverty,  disease,  and  crime  are  frequently  the  result 
of  ignorance  and  environment.  Every  Individual,  workman 
or  capitalist,  is  buoyed  up.  spurred  on.  by  hope.  Picture  to 
yourselves  the  unskilled  workman,  earning  the  minimum  wage 
on  which  a  man  can  live  and  support  his  family.  His  greatest 
anxiety  is  concerning  steady  employment  for  himself,  his  one 
hope,  an  opportunity  for  his  children.  Where  is  this  oppor- 
tunity to  be  found?  Not  in  an  education  which  yields  no 
immediate  return,  for  he  cannot  support  them  during  that 
period.  His  sons  must  find  work,  and  that  as  soon  as  the  law 
will  permit,  and  it  must  be  work  which  will  support  them 
from  the  beginning,  for  the  father  cannot.  This  means  that 
these  boys  must  take  situations  which  require  little.  If  any, 
skill;  situations  which  pay  practically  as  much  at  the  begin- 
ning as  at  the  end;  unskilled  work,  unskilled  wages,  with  no 
chance  of  advancement  in  either  skill  or  remuneration.  So 
they  go  on  through  all  their  lives,  bequeathing  to  their  sonn 
what  their  fathers  bequeathed  to  them — ignorance  and  pov- 
erty, possibly  disease  and  a  tendency  for  crime.  What  havi! 
they  to  hope  for,  to  buoy  them  up,  to  spur  them  on?  Give 
boys  of  this  class  an  opportunity  to  learn  a  trade,  to  be  skilled 
workmen  and  in  demand,  rather  than  unskilled  and  not  in 
demand,  and  you  solve  a  large  problem  in  American  economics. 
Apprenticeship  systems  offer  this  opportunity. 

Do  apprenticeship  systems  pay  the  employer?  Most  em- 
phatically yes.  Many  successful  concerns  who  have  had  ap- 
prenticeship systems  in  operation  for  a  period  of  years  are 
unanimous  in  their  statements  that  apprenticeship  systems 
do  pay.  If  properly  instructed  and  intelligently  directed,  the 
employment  of  apprentices  is  more  profitable  than  the  em- 
ployment of  the  so-called  skilled  workman  who  has  been  avail- 
able in  the  past.  Apprentices  pay  as  producers  during  their 
term  of  service;  as  skilled  journeymen  when  they  have  com- 
pleted their  course;  and  as  intelligent  foremen  and  executives 
later  on.  Those  boys  who  leave  at  the  termination  of  their 
apprenticeship  become  staunch  supporters  of  the  mother-shop; 
alwaj-s  ready  to  say  a  good  word  for  it;  as  loyal  as  college 
graduates  to  their  Alma  Mater;  an  unequalled  advertising 
medium. 

Does  it  pay  the  employe  to  serve  an  apprenticeship?  1 
firmly  believe  that  it  does.  He  is  raised  from  the  ranks  of 
unskilled  labor  and  given  an  earning  power  which  he  could 
not  otherwise  command.  He  is  taught  to  work  intelligently 
and  to  apply  his  mind  to  his  work,  thus  increasing  his  oppor- 
tunity for  further  development  and  advancement. 

What  Provisions  should  Apprenticeship  Systems  Make 
for  the  Employed? 

Apprenticeship  systems  should  provide  for  a  proper  term 
of  service  to  insure  ample  time  for  thorough  instruction.  A 
distinct  proportion  should  exist  between  the  period  of  time 
required  to  learn  a  trade,  and  the  degree  of  skill  required  in 
the  trade.  Apprenticeship  systems  should  provide  for  suffi- 
cient remuneration  to  support  the  apprentice  during  his  term 
of  service.  Applicants  for  apprenticeship  courses  will,  in  the 
majority  of  cases,  come  from  the  working  classes — from  the 
farms  in  many  instances;  and  they  must  of  necessity  have 
an  opportunity  for  self-support  during  their  period  of  appren- 
ticeship. 

Apprenticeship  systems  should  pro\nde  instruction  in  the 
technique  of  the  trade  and  allied  studies.    The  average  boy 
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begins  to  learn  his  trade  between  the  ages  of  14  and  17  years. 
He  has  not  advanced  beyond  the  fifth  grammar  grade,  and 
probably  could  not  pass  an  examination  on  any  subject  which 
lie  has  studied.  He  has  not  been  taught  to  reason  or  apply 
such  Ijnowledge  as  he  has.  It  he  is  to  become  a  slillled  me- 
chanic, it  is  essential  that  he  should  be  well  grounded  in  the 
elementary  studies  which  are  allied  to  his  trade.  He  should 
be  taught  the  mathematics  of  his  worit,  the  technical  terms 
usually  employed,  and  sufficient  reading,  writing,  and  spell- 
ing, to  supply  the  deficiencies  of  his  common  school  educa- 
tion. 

Apprenticeship  s>'stem8  should  provide  instructions  in  the 
manipulation  and  care  of  the  appliances  of  the  trade.  I  be- 
lieve there  are  many  who  either  own  or  are  responsible 
for  valuable  manufacturing  equipment  which  is  practically  at 
the  mercy  of  unsliilled  employes  or  uninstructed  apprentices. 
The  average  employer  would  deny  this  statement,  believing 
as  he  does  that  the  foreman  supervises  and  instructs  his  worli- 
men  and  apprentices.  As  a  matter  of  fact,  the  foreman  sel- 
dom has  time  to  explain  to  each  man  or  boy  such  items  as 
the  necessity  and  economy  of  sufficient  lubrication,  tlie  func- 
tion of  each  mechanism,  and  the  means  which  should  be  em- 
ployed to  obtain  the  most  economical  results.  Being  occupied 
with  what  are  to  him  more  important  matters,  he  is  content 
to  let  the  boy  find  out  these  things  for  himself — an  expensive 
and  inefficient  system.  Every  large  plant  maintains  a  repair 
department  at  a  cost  which  is  no  inconsiderable  portion  of 
its  operating  expense.  Instruction  in  the  care  and  manipula- 
tion of  the  appliances  which  it  uses  would  do  much  to  reduce 
this  item. 

Apprenticeship  systems  should  provide  for  the  fostering  of 
a  spirit  of  ambition  and  desire  for  increased  Ivnowledge.  Let 
the  apprentice  see  that  his  diligence  will  be  rewarded,  that  he 
may  in  time  be  foreman,  superintendent,  or  manager,  if  he 
applies  himself  to  his  work,  and  no  difficulty  will  be  experi- 
enced in  securing  all  the  boys  required.  If  there  is  anything 
in  a  boy  this  will  bring  it  out;  if  not,  get  one  who  will  appre- 
ciate his  opportunities. 

As  the  employes  of  any  industry  may  be  divided  into  two 
classes,  producers  and  non-producers,  worliers  and  executers, 
and  as  there  is  need  for  trained  men  in  each  of  these  classes, 
I  recommend  that  apprentice  courses  be  arranged  to  meet 
these  conditions.  Let  the  boy  who  is  bright  and  ambitious, 
and  who  otherwise  shows  the  necessary  qualifications,  become 
more  than  a  mere  workman,  have  an  opportunity  to  learn  the 
full  trade,  including  instruction  in  the  studies  allied  to  the 
trade.  Impress  upon  him  the  fact  that  he  is  given  an  ex- 
ceptional opportunity,  and  demand  in  return  exceptional  in- 
terest and  effort.  Advance  these  boys  systematically  through 
the  course  and  weed  out  such  as  are  not  up  to  a  high  stand- 
ing. Select  your  executives  as  far  as  possible  from  among 
their  number,  and  thus  show  them  that  their  efforts  will  be 
rewarded. 

As  the  workers  outnumber  those  liaving  executive  ability, 
it  is  fully  as  important  that  as  much  attention  be  paid  to  the 
development  of  the  former  as  the  latter.  Relatively  few  ap- 
plicants for  apprentice  courses  have  any  expectations  of  ever 
becoming  more  than  skilled  specialists.  Why  then  waste 
time  and  money  in  teaching  the  full  trade  to  a  boy  who  has 
neither  the  intelligence  nor  ambition  to  become  more  than  a 
mere  specialist?  Provide  special  courses  for  these  boys  cover- 
ing the  various  branches  of  the  trade;  malce  the  time  of  serv- 
ice relatively  short  and  wages  high  as  compared  to  the  full 
apprentice  course;  give  graduates  of  these  special  courses  an 
opportunity  to  learn  the  full  trade  later  on  if  they  show  spe- 
cial ability,  allowing  credit  for  the  time  already  served  on 
the  special  course.  The  full  apprentice  course  would  train 
boys  to  fill  executive  positions.  The  special  courses  would 
develop  skilled  workmen  with  a  minimum  expenditure  of  time 
and  money. 

What  is  the  attitude  of  labor  unions  toward  the  apprentice 
system?  No  labor  union  having  the  welfare  of  the  working- 
man  at  heart  can  be  opposed  to  well-organized  and  well-con- 
ducted apprentice  courses.  They  may  as  well  be  opposed  to 
our  public  school  system  on  the  ground  that  education  is  dan- 
gerous. The  labor  union  which  sets  its  seal  of  disapproval 
upon    well-organized    and    well-conducted    apprentice    courses 


admits  its  ignorance  of  industrial  and  social  developments 
and  requirements.  It  cannot  have  the  welfare  of  its  mem- 
bers or  the  working  classes  at  heart.  It  should  be  recognized 
as  hostile  to  the  best  Interests  of  employer  and  employe  alike 
and  should  not  be  tolerated  in  any  community.  Lal)or  unions 
can  in  no  way  more  conclusively  show  their  interest  in  the 
welfare  of  the  workingman  than  by  endorsing  and  furthering 
the  adoption  of  apprenticeship  systems  and  schools.  The  ap- 
prentice school  is  a  necessary  adjunct  to  any  well-organized 
apprentice  system.  Few  concerns  are  large  enough  to  sup- 
port a  school  of  their  own  as  is  done  at  Lynn  and  Schenec- 
tady, and  not  every  community  is  prepared  to  establish  a 
technical  school  such  as  Wynona  or  Cincinnati  University. 
Fortunately,  however,  like  industries  usually  locate  in  the 
same  neighborhood,  so  that  it  is  possible  for  manufacturers 
employing  a  similar  class  of  labor  to  cooperate  in  the  estab- 
lishment and  maintenance  of  apprenticeship  schools. 

In  Bridgeport,  Conn.,  this  has  been  done  very  successfully. 
The  members  of  the  local  manufacturers'  association,  working 
in  conjunction  with  the  Y.  M.  C.  A.,  have  established  a  school 
for  apprentices,  who  attend  two  hours  per  day  five  days  a 
week.  Tlie  boys  are  paid  regular  wages  for  the  time  they 
spend  in  the  class-room,  and  the  expense  for  the  instructor, 
who  is  especially  employed  for  this  purpose,  is  borne  by  the 
manufacturers  who  have  boys  in  the  school.  The  Y.  M.  C.  A. 
was  selected,  as  the  building  was  provided  with  class-rooms 
and  had  all  facilities  for  carrying  on  the  work.  The  courses 
are  laid  out  by  a  committee  of  manufacturers,  and  the  work 
is  directly  under  their  supervision.  The  expenses  are  nomi- 
nal and  the  results  secured  thus  far  are  satisfactory. 


SPRING  MEETING  OP  THE  AMERICAN  SOCIETY 
OP  MECHANICAL  ENGINEERS 

The  American  Society  of  Mechanical  Engineers  will  hold 
its  Spring  meeting  in  Washington,  D.  C.  May  4-7.  Profes- 
sional sessions  will  be  held  at  which  papers  on  the  convey- 
ing of  materials,  gas  power  engineering,  steam  turbines,  the 
specific  volume  of  saturated  steam,  oil  well  pumping  and 
various  other  subjects  will  be  discussed. 

At  the  reception,  which  will  be  held  in  the  New  Willard 
Hotel,  an  address  of  welcome  will  be  made  by  the  Hon.  B.  F. 
Macfarland,  President  of  the  Board  of  District  Commission- 
ers, with  a  response  by  Mr.  Jesse  M.  Smith,  President  of  the 
Society.  During  the  convention  President  Taft  will  hold  a 
reception  for  the  members  at  the  White  House.  The  War 
Department  will  give  a  special  exhibition  drill  of  the  U.  S. 
troops  at  Fort  Myer,  to  which  the  members  and  guests  will 
be  invited.  At  the  same  time,  if  the  conditions  are  favor- 
able, an  ascension  of  a  dirigible  balloon  will  be  made  and 
probably  also  that  of  an  aeroplane.  An  address  will  be  given 
by  Rear-Admiral  Melville,  retired.  Past  President  of  the  Soci- 
ety, and  former  Engineer-in-Chief  of  the  Navy,  the  subject 
being  "The  Engineer  in  the  Navy."  This  evening  will  be 
made  the  occasion  for  the  presentation  to  the  National  Gal- 
lery of  a  portrait  of  Rear-Admiral  Melville  presented  by 
friends  and  admirers.  It  will  be  received  for  the  National 
Gallery  by  Dr.  C.  D.  Walcott,  Secretary  of  the  Smithsonian 
Institution.  F.  H.  Newell,  Director  of  the  Reclamation  Serv- 
ice, will  deliver  an  illustrated  address  on  "Home  Making  in 
the  Arid  Regions."  Trips  will  be  made  to  various  points  of 
interest  about  the  city  and  a  number  of  pleasurable  excur- 
sions have  been  planned.  The  papers  to  be  presented  are  as 
follows:  "A  Unique  Belt  Conveyor."  Ellis  C.  Soper;  "Auto- 
matic Feeders  for  Handling  Material  in  Bulk,"  C.  Kemble 
Baldwin;  "A  New  Transmission  Dynamometer,"  Prof.  Wm. 
H.  Kenerson;  "Polishing  Metals  for  Examination  with  the 
Microscope,"  A.  Kingsbury:  "Marine  Producer  Gas  Power." 
C.  L.  Straub;  "Operating  System  for  a  Small  Producer  Ga<i 
Power  Plant,"  C.  W.  Obert;  "A  Method  of  Improving  the  Effi- 
ciency of  Gas  Engines,"  T.  E.  Butterfield;  "Offsetting  Cylin- 
ders in  Single-Acting  Engines."  Prof.  T.  M.  Phetteplace; 
"Small  Steam  Turbines!"  Geo.  A.  Orrok;  "Oil  Well  Tests." 
Edmund  M.  Ivens;  Safety  Valve  Discussion;  "Specific  Volume 
of  Saturated  Steam."  Prof.  C.  H.  Peabody;  "Some  Properties 
of  Steam."  Prof,  R.  C.  H.  Heck;  "A  New  Departure  in  Flexible 
Staybolts."  H.  V.  Wille. 
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NEW  ELECTRIC  TRAVELING  CRANE 

The  elei'tiic  traveling  crane  illustrated  herewith  is  built  by 
the  Lane  Mfg.  Co.,  Montpelier,  Vt.  It  is  a  radical  departure 
In  design  from  usual  types,  particularly  in  its  use  of  non- 
reversing  motors.  In  the  conventional  electric  crane  the 
motors  must  be  stopped,  reversed  and  again  brought  up  to 
speed  for  each  and  every  change  of  movement.  As  the  arma- 
tures are  heavy  and  run  at  high  speeds,  this  means  a  large 
consumption  of  energy  in  doing  useless  worli. 

In  the  crane  here  shown,  this  waste  is  avoided,  and  the 
motor  armatures  serve  as  flywheels  of  considerable  capacity 
in  compensating  and  equalizing  the  varying  demands  for  cur- 
rent, especially  when  loads  are  applied  suddenly.  The  reverse 
tuotions  are  effected  by  means  of  bevel  paperand-iron  friction 
wheels,  and  these  are  so  combined  that  only  two  motors  are 
required  for  the  whole  crane,  instead  of  three  as  is  usually  the 
case.  One  of  these  motors  is  hung  under  the  bridge  at  one 
end,  and  the  other  is  mounted  on  top  of  the  trolley.  The 
latter  drives  both  the  trolley  movement  and  the  hoisting  train, 
and  although  only  one  motor  is  used,  these  two  motions  are 
as  independent  as  in  the  case  of  cranes  using  separate  motors. 


These  two  elements  are  purposely  made  weaker  to  Insure  the 
more  expensive  and  important  portions  of  the  machine  against 
serious  overloading,  as  well  as  to  Insure  that  such  overloadiug 
would  be  indicated  by  n  gradual  failure  of  the  rope  or  hook 
rather  than  by  tlie  sudden  yielding  of  some  more  rigid  member. 
As  evidence  that  only  good  material  and  workmanship  enter 
into  their  construction,  the  makers  state  that  these  machines 
have  on  several  occasions  lifted  and  carried  overloads  of  more 
than  2i/v>  times  their  rated  capacity;  and  while  they  do  not 
advise  such  practices,  or  guarantee  the  machine  for  more 
than  its  rated  capacity,  they  state  that  this  was  done  with- 
out apparent  effort  or  injury  to  any  portion  of  the  mechanism. 
So  far  these  cranes  have  only  been  made  witn  bridges  of 
Southern  pine,  trussed  with  wrought-iron  rods,  but  the  makers 
expect  to  be  able  to  offer  them  at  an  early  date  with  steel 


An  Electric  Crane  witti  Power  Movement  ia  aU  Directions,  operated  by  Two  Non-reversing  Motors 


The  motors  are  of  a  special,  enclosed  dust-proof  type,  made 
by  the  General  Electric  Co..  and  are  connected  to  the  friction 
wheels  by  rawhide  spur  gearing.  The  paper  frictions  are  the 
driving  members  in  all  cases,  thus  doing  away  with  any  ten- 
dency to  wear  into  ridges  or  get  out  of  round.  They  are  of 
the  same  type  as  these  long  and  successfully  used  on  rope- 
driven  cranes  made  by  the  same,  company  under  the  Anderson 
patents.  The  starting  boxes  of  both  motors  are  controlled  from 
the  operator's  seat,  which  is  located  at  one  end  of  the  trolley. 
From  this  position  the  driver  always  has  an  unobstructed 
view-  of  his  worif,  and  he  is  not  dependent  on  signals  from 
those  below. 

The  hoisting  ti'ain  is  driven  by  a  worm  and  worm  gear  run- 
nmg  in  an  enclosed  chamber  filled  with  heavy  grease  and  flake 
graphite,  and  provided  with  stulBng  boxes  to  prevent  the  lubri- 
cant working  out  in  hot  weather.  Owing  to  this  form  of  drive, 
a  brake  is  almost  unnecessary,  but  one  is  provided  to  prevent 
racing  of  the  worm  in  lowering  heavy  loads.  In  addition  to 
the  customary  oiling  arrangements,  grease  cups  are  provided 
at  all  important  points,  and  most  careful  provision  made  to 
prevent  the  dripping  of  oil  or  grease  from  any  part  of  the 
crane. 

With  the  exception  of  the  lioisting  rope  and  hook,  all  parts 
of  this  crane  are  designed  -with  a  factor  of  safety  of  five. 


bridges,  w^hen  these  are  required.  For  spans  not  exceeding 
fifty  feet  the  timber  bridge  has  proved  perfectly  satisfactory, 
and  when  this  type  of  bridge  is  used  these  cranes  are  sold  at 
prices  far  below  those  at  which  such  machines  have  usually 
been  marj|eted. 

These  electric  cranes  are  fully  guaranteed  by  the  makers, 
who  claim  great  economy  of  their  machines  in  current  con- 
sumption, as  based  not  only  on  the  argument  set  forth  above, 
but  also  on  tests  made  in  actual  operations. 


PROVISIONS  FOR  WATER  COOLING  ON  THE 
COLBURN  BORING  MILL 

In  the  January  issue  of  Machineby  we  printed  a  little  story, 
at  least  9.5  per  cent  true,  entitled  "The  Adventures  of  a  Water- 
Cooled  Boring  Mill."  In  this  story  was  described  the  evolution 
of  an  effective  guard  to  retain  water  or  other  lubricant  used 
for  cooling  the  tool  and  the  work,  when  using  high-speed  steels 
in  the  boring  mill.  The  Colburn  Machine  Tool  Co.,  of  Franklin, 
Pa.,  has  sent  us  a  description  and  photographs,  herewith  repro- 
duced, of  an  arrangement  of  the  same  kind  as  that  we  de- 
scribed, which  it  has  applied  to  one  of  its  latest  34-inch  bor- 
ing mills. 

The  essential  features  in  a  guard  of  this  kind  are:  First,  it 
must  thoroughly  protect  the  operator  and  catch  all  the  lubri- 
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cant;  it  must  thus  extend  above  the  highest  and  below  the 
lowest  part  of  the  revolving  chuck  or  table.  Second,  it  must 
be  so  designed  that  it  will  not  be  in  the  way  of  the  wrench  in 
the  clamping  or  unclamping  of  the  chueli.  and  it  must  not 
interfere  with  the  placing  or  removing  of  the  work.  These 
conditions  are  fully  met  in  the  device  shown  in  Figs.  1  and  2. 


Fig.  1.    The  Colburn  Boring  Mill,  as  arranged  for  Water  Cooling 

As  may  be  seen  in  Fig.  2,  the  guard  consists  of  four  pieces. 
Two  supporting  brackets  are  bolted  to  the  frame  of  the  ma- 
chine, one  on  each  side.  These  brackets  form  part  of  the 
rruard  and  are  of  the  same  shape  as  the  front  part.  The  sta- 
tionary brackets  encircle  one-half  of  the  entire  table  or  chuck, 
and  at  their  outer  ends  have  hinges  ta  whicn  are  attached  the 
front  sections  of  the  guard.  These  two  front  sections,  or 
wings,  may  he  opened  and  swung  backward  as  shown  in  the 


Fig.  2.    Construction  of  the  Guard  for  the  Water  or  other  Cooling  Liquid 

illustration.  When  in  this  position  the  chuck  is  perfectly 
accessible  for  opening  and  closing  the  jaws,  and  for  putting 
on  and  taking  off  work. 

When  closed,  as  shown  in  Fig.  1,  the  two  wings  are  locked 
together  by  means  of  a  latch  operated  by  the  handle  or  knob 


in  front.  A  suitable  trough  made  of  sheet  metal  can  be  at- 
tached underneath  the  guard  to  drain  oft  the  lubricant  and 
catch  the  chips,  or  the  chips  and  lubricant  can  be  aliowed  to 
fall  to  tlie  floor  into  a  large  pan  under  the  entire  base  of  the 
machine.  13y  using  a  large  pan  of  tiris  kind,  all  the  lubricant 
and  chips  falling  from  the  guard,  as  well  as  through  the  hollow 
spindle,  can  be  caught,  and  by  means  of  a  suitable  pump  the 
lubricant  can  be  carried  back  to  the  work  again. 

This  provision  greatly  increases  the  capacity  of  the  boring 
mill  on  certain  classes  of  work,  such  as  the  machining  of  steel 
and  aluminum,  where  it  is  very  advantageous  to  use  oil,  water, 
kerosene  or  other  lubricant  adapted  to  the  particular  material 
in  hand.  This  is  regular  practice  in  certain  kinds  of  lathe 
and  screw  machine  work,  and  suitable  means  for  taking  care 
of  the  liquid  are  regularly  provided.  The  same  advantage 
results  from  their  use  on  the  boring  mill,  though  it  is  not  so 
easy  to  make  effective  guards.  This  arrangement,  however, 
appears  to  serve  its  purpose  well,  and  should  thus  be  of 
material  advantage  in  increasing  the  output  of  the  machine. 


NEWARK  GEAR-CUTTER  GRINDING  MACHINE 

The  illustration  presented  lierewith  shows  a  form  of  cutter 
grinding  machine  especially  adapted  to  the  sharpening  of  gear 
cutters,  which  has  recently  been  devised  by  the  Newark  Gear 


Fig.  1.    Special  Water-cooled  Grinder  for  Sharpening  Formed 
Gear  Cutters 

Cutting  JIachine  Co..  66  Union  St.,  Newark,  N.  J.  The  cardi 
nal  points  aimed  at  in  the  design  are  a  combination  of  sim- 
plicity and  accuracy  in  operation,  and  the  supplying  of  a 
machine  which  is  always  set  up  for  grinding  gear  cutters, 
without  the  use  of  special,  loose  attachments  as  required  by 
universal  grinding  machines. 

The  cutter  to  be  ground,  A  in  Fig.  2,  is  mounted  on  a  fixed 
stud  to  which  it  is  fitted  by  bushings  which  are  part  of  the 
equipment.  The  table  in  which  the  stud  is  fixed  is  adjustable 
parallel  to  the  axis  of  the  grinding  wheel  spindle,  so  as  to  set 
the  edge  of  the  wheel  in  line  with  the  center  of  the  cutter 
stud  A.  The  stand  B.  upon  which  the  table  is  mounted,  is 
adjustable  upon  a  horizontal  trunnion  C,  thus  providing  means 
for  tilting  the  table  up  and  down.  This  allows  coarse-pitch 
gear  cutters,  as  shown  in  Fig.  2,  to  be  ground  in  two  corners 
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fcetween  the  teeth,  without  changing  the  wheel  or  removing  the 
cutter  from  the  stud.  It  also  affords  a  quick  adjustment  for 
placing  the  cutler  central  with  the  wheel  to  suit  the  different 
thicknesses  of  cutters  used.  This  tilting  adjustment  is  con- 
trolled by  the  upright  handle  at  the  left  of  the  machine,  and 
is  locked  by  the  handle  hanging  down  on  the  outside  of  the 
pan  at  the  left.  The  feeding  of  the  wheel  in  toward  the  cutter 
is  effected  by  the  vertical  handle  at  the  right.  A  stop  screw  is 
provided  for  this  movement. 

There  is  a  pawl  ou  the  cutter  table  whu  h  Is  adjusted  to  touch 
■the  back  of  the  tooth  to  be  ground.    After  being  once  set,  the 


which,  in  connection  with  a  T<,-inch  stud,  will  take  cutter* 
having  %;  1-,  11/16-.  IVi-,  1%-  and  2-lncb  holeg.  An  over- 
head countershaft  is  also  furnished. 


itfCTcA/n«*ri/..V.  J-. 

Adjustment  of  Table,  permitting  Grindingr  the  Sides 
of  Larffe  Cutters 

■cutter  can  be  rotated  from  tooth  to  tooth  past  the  pawl.  After 
•  cutting  once  around,  an  adjusting  screw  shifts  the  pawl  so  as 
to  rotate  the  cutter  slightly,  giving  a  little  deeper  cut.  This 
adjustment,  which  constitutes  the  feed,  always  results  in  a 
radial  tooth  after  the  wheel  is  once  set  in  line  with 
the  center  of  the  stud.  No  dials  are  used  for  index- 
ing, as  the  pawl  operates  on  the  backs  of  the  teeth 
of  the  cutter  itself.  For  this  reason  it  is  not  neces- 
sary to  count  the  number  of  teeth  in  the  cutter,  or 
to  select  suitable  dials  tor  that  number.  This  maltes 
the  action  of  the  machine  very  rapid,  thQ  makers 
claiming  that  it  is  possible  to  grind  the  cutter  while 
the  indexing  mechanism  of  other  machines  is  being 
set.  Its  simplicity  also  gives  it  the  advantage  of 
being  less  subject  to  the  wear  which  is  bound  to 
occur  in  a  grinding  machine  of  any  kind. 

As  may  be  seen,  this  machine  is  arranged  for 
>water  cooling.  The  liquid  is  supplied  by  a  centrif- 
ugal pump  supported  at  the  rear  of  the  column. 
Baffle  plates  are  provided  for  separating  the  grinding 
dust  from  the  water.  The  large  pan  is  a  splash 
basin  merely;  the  water  does  not  remain  in  it  but 
flows  into  a  reservoir.  Among  the  other  conveni- 
ences furnished  with  the  machines  is  the  provision 
of  fixed  handles,  largely  avoiding  the  use  of  wrenches, 
and  facilitating  the  use  of  the  machines.  Where 
wrenches  are  required,  they  are  fastened  to  the  base 
of  the  machine  by  chains,  as  shown,  to  prevent  them 
from  being  lost  or  taken  away  for  other  machines. 
This  arrangement  was  found  advisable  in  the  shop 
of  the  builders,  as  it  is  a  great  advantage  to  have 
this  machine  always  ready  for  instant  use.  The 
column  is  of  box  form  and  contains  a  cabinet  for 
cutters,  grinding  wheels,  etc. 

The     machine     will     take     cutters     from     1%     up 
to     8     inches     in     diameter.     The     grinding     wheel 
Is    8    inches    in    diameter    with    a    1-inch    hole,    and 
is    of    dished    form.     It    is    mounted    on    a    hardened    and 
ground    spindle    running    in    bearings    of    phosphor    bronze 
adjustable     for     wear.     The     end     of     the     spindle     at     the 
right,   outside   of   the   water   basin,    is   used   as   a    hand    too! 
grinder,  and  will  use  up  wheels  after  they  are  worn  too  small 
for  the  gear-cutter  grinder.     A  hand  rest  is  provided  for  this 
end    of    the    spindle.      The    regular    equipment    includes    two 
grinding    wheels,    the    diamond    truing   device,   and    bushings 


BARNES    DRILL    CO  "S   GEAR-DRIVEN 
GANG  DRILL 

The  geared  drive  drill  press  made  by  the  Barnes  Drill  Co., 
602  S.  JIain  St.,  Rockford,  111.,  was  described  in  the  New  Tools 
department  of  the  May.  I'JOS,  issue.  On  this  drill  press 
a  gear  box  giving  four  changes,  and  a  back-geared  drive, 
which  doubles  this  number  to  eight,  are  used,  eliminating  the 
use  of  cone  pulleys  entirely.  Positive  and  quickly  obtained 
feed  changes  are  also  provided,  ranging  from  0.001  to  0.025 
inch.  Four  of  these  tools  have  been  combined  by  the  mak- 
ers in  the  form  of  the  gang  drill  shown  herewith,  for  use  ou 
work  requiring  several  operations. 

The  four  spindles  are  driven  by  a  single  shaft  passing  from 
side  to  side  through  the  machine.  Any  single  spindle  may  be 
instantly  stopped  by  throwing  the  speed-changing  lever  into 
the  central  position,  thus  throwing  the  transmission  gears 
out  of  mesh.  All  the  changes  of  speeds  and  feeds  are  made 
instantly  by  the  operator  from  the  front  cf  the  machine,  with- 
out stopping  the  spindle.  This  holds  true  with  the  back  gears 
as  well  as  the  regular  changes.  The  feed-changing  lever  is 
shown  at  the  left  of  each  spindle,  centered  on  the  ratchet- 
faced  segment  by  means  of  which  it  is  set.  For  tapping,  any 
or  all  of  the  spindles  will  be  furnished  with  reversing  fric- 
tion clutches.  The  spindle  at  the  right  of  the  machine  in  the 
engraving  is  so  equipped. 

The  table  is  surrounded  by  an  oil  channel  as  shown,  and  is 
supported  by  two  screws,  thus  making  it  very  rigid  for  heavy 
pressure  on  large  work.  The  table  is  raised  and  lowered  by 
means  of  a  crank  at  one  end.  When  desired,  this  gang  drill 
will  be  furnished  with  independent"  columns  for  each  spindle 
to  sit  on  a  heavy  bed  base  with  separate  tables,  either  round 


A  Four-splndle  Gan^  Drill,  with  Independent  Gear  Speed  and  Feed  Changes 

or  square.     Either  style  of  machine  can  be  furnished  in  two, 
three,  four  or  six  spindles. 

General  strength  and  convenience  have  been  carefully  looked 
out  for  in  this  machine.  Each  spindle  has  the  same  capacity 
as  the  makers'  all-geared  20-inch  drill — that  is  to  say.  it  will 
properly  handle  1-inch  twist  drills  in  steel  without  back  gears, 
or  liL'-inch  drills  in  steel  with  back  gears.  It  will  drive  a 
tap  up  to  2  inches  in  diameter  in  cast  iron.    Each  head  has  a 
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bii.k  brace  which  adds  greatly  to  its  strength  and  stiffness. 
The  driving  gearing  is  unusually  large  and  strong,  as  is  also 
the  spindle,  which  is  double  splined.  A  No.  :!  taper  is  regularly 
furnished  on  the  spindle,  but  a  No.  4  will  be  supplied  when 
desired.  The  drift  hole  is  placed  below  the  sleeve,  so  that  it 
is  unnecessary,  when  removing  the  drill,  to  rotate  the  spindle 
to  match  a  hole  in  the  sleeve. 

The  machine  stands  72  inches  high  in  all.  and  the  spindles 
are  spaced  5  inches  from  center  to  center.  Each  of  them  will 
drill  to  the  center  of  a  20-inch  circle.  The  vertical  travel  of 
the  spindle  is  10  inches,  and  of  the  table  14  inches,  giving  a 
maximum  distance  from  the  spindle  to  the  table  of  27  inches. 
The  planed  surface  of  the  table  for  the  4-inch  spindle  machine 
measures  14  by  60  inches.  The  four-spindle  machine  is  driven 
by  a  pulley  12  inches  in  diameter  and  5  inches  wide,  running 
at  400  revolutions  per  minute. 


which  is.  in  turn,  vertically  adjustable  on  the  face  of  a  knee 
clamped  to  the  swivel  of  the  compound  rest  of  the  lathe. 
This  method  of  supporting  gives  a  feed  at  any  angle  by  the 
adjustment  of  the  compound  rest  base,  and  the  operation  of 
the  lead-screw  on  the  horizontal  slide  attachment.  It  also 
peiTnits  the  centering  of  the  wheel  spindle  with  the  center 
line  of  the  lathe  by  the  vertical  adjustment  of  the  motor  and 
slide  on  the  knee. 


NAPPANBE  PORTABLE  BORING  BAR 

The  boring  bar  illustrated  herewith  is  made  by  the  Xappanee 
Iron  Works,  of  Nappanee,  Ind.  It  is  designed  for  general  bor- 
ing, though  especially  adapted  to  the  re-boring  of  cylinders 
up  to  36  inches  in  diameter.  By  the  use  of  this  tool  the  cyl- 
inders of  all  kinds  of  engines,  air  compressors,  steam  hammers, 
pumps,  blowing  engines.  Corliss  valve  seats,  etc.,  can  be  re- 
bored  in  place  in  any  position  and  in  cramped  quarters  if 
necessary,  such  as  are  met  with  on  board  ship. 

This  tool  is  of  the  construction  which  provides  for  the 
supporting  of  the  boring  bar  at  one  end  by  bushings  in  the 
stuffing-box  bore,  and  at  the  other  by  a  universal  adjustable 


Fig.  1. 


A  Portable  Rig  with  Automatic  Feed,  for  Re-boring  Cylinders  of  Steam  arid  Gas  Engines,  etc 

support,  fastened  usually  to  the  flange  of  the  cylinder.  When 
supported  in  this  way,  cylinders  can  be  re-bored  in  less  time 
than  it  would  take  to  remove  them  from  their  fixed  position. 
All  steam  connections,  studs,  anchor  bolts,  etc.,  remain  intact. 
Enough  cutter  heads,  arms  and  tools  are  furnished  with  each 
size  of  bar  to  cover  the  full  range.  The  bar  is  powerfully 
geared  and  can  be  driven  by  hand  or  power.  The  steel  feed- 
screw is  firmly  mounted  in  the  bar.  giving  a  strong  and  rigid 
movement.  The  feed  nut  is  made  of  brass,  and  is  accurately 
fitted  with  a  square  thread,  S-pitch  feed-screw. 

The  features  to  which  the  builders  desire  to  call  particular 
attention  are  the  compactness,  strength  and  simplicity  of  con- 
struction. The  wi'de  range  should  also  be  noted.  The  Xo.  3 
size  will  bore  from  7  to  36  inches  in  diameter.  The  simplicity 
of  construction  enables  the  device  to  be  sold  at  a  low  cost. 
Inquiries  addressed  to  the  manufacturers  will  be  referred  to 
the  nearest  dealer  handling  these  machines. 


Electric  Grinding  Attachment  Moauieu  o..  Cuu.pound 
Rest  Swivel  of  Lathe 

Fig.  1  shows  the  device  as  used  for  external 
grinding.  In  this  particular  case  the  compound 
rest  has  been  set  at  an  angle  to  true  up  the  live 
center.  The  wheel  is  fed  back  and  forth  for  this 
operation  by  the  feed-screw  of  the  attachment. 
When  arranged  for  external  grinding,  it  may  also 
be  employed  for  shafpening  reamers  and  cutters 
in  the  lathe,  and  in  finishing  mandrels,  dies.  etc.. 
m  a  lathe,  planer  or  shaper,  it  being  evidently 
adaptable  to  surface  grinding  as  well  as  to  cylin- 
drical grinding. 

Fig.  2  shows  the  internal  grinding  attachment 
(which  is  dismounted  in  Fig.  1)  attached  to  the 
face  of  the  motor  and  in  use  grinding  a  hole  in 
a  die.  Conical,  dust-proof  bearings,  adjustable  for 
wear,  are  also  used  in  this  attachment  as  well  as 
on  the  main  grinding  spindles.  The  device  is  belt- 
driven  by  means  of  a  large  pulley  on  the  armature 


LATHE    GRINDING   ATTACHMENT   FOR 
INTERNAL  AND  EXTERNAL  WORK 

The  accompanying  illustration's  show  an  electric  grinding 
attachment  for  the  lathe  which  may  be  arranged  for  either 
external  or  internal  grinding,  provision  for  the  latter  opera- 
tion being  made  by  the  use  of  an  internal  attachment  similar 
in  principle  to  that  applied  to  regular  cylindrical  grinding 
machines.  -This  tool  is  built  by  the  United  States  Electrical 
Tool   Co.,   of  Cincinnati.   Ohio. 

The  grinding  spindle,  and  the  motor,  of  which  it  forms 
the    armature    shaft,    are    adjustable    on    a    horizontal    slide. 


Fig.  2.    Internal  Grinding  Spindle  in  Use 

shaft  and  a  small  pulley  on  the  grinding  spindle.  When  a  1%- 
inch  wheel  with  a  14-inch  face  is  used  on  the  latter,  it  may  be 
speeded  up  to  18.000  revolutions  per  minute.  When  arranged 
for  internal  grinding  it  is  adapted  to  the  finishing  of  dies, 
gasoline  engine  cylinders  and  internal  grinding  of  all  kinds. 
This  grinder  can  carry  emery  wheels  ranging  from  4%  to 
12  inches  in  diameter  throughout  the  range  of  the  four  sizes 
for  which  it  is  made.  Internal  grinding  attachments  which 
will  grind  holes  varying  in  depth  from  4io  to  S  inches  will 
be  supplied.     The  motor  is  wound  for  110  or  220  volts  direct 
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ciiirfiit,  or  lor  the  same  voltages  on  a  60-cycle,  one-,  two-,  or 
three-phase  alteniatiiiK  current  circuit. 


GRAHAM  PRESSED  STEEL  GRINDER  CHUCKS 
The  Graliara  Mfg.  Co.,  of  Providence,  R.  I.,  has  placed  on  the 
market  an  all-steel  chuck  designed  for  holding  ring  emery 
wheels.  While  intended  primarily  for  use  on  machines  of  the 
disk  grinder  type,  they  are  adapted  also  for  any  other  ma- 
chines In  which  the  side  of  the  wheel  Is  used  for  the  grinding. 

The    main    points    of    In- 
terest  ill   this  device  are 
'.,v(7K^:^?^^^jaiaiifes^  W  the    use    of    a    body    of 

pressed  steel  without  any 
projections  to  speak  of, 
the  provision  of  an  ad- 
justable backing  flange 
for  setting  the  ring  out 
as  it  wears  down,  and 
the  provision  of  a  simple 
and  effective  clamping 
device.  Care  has  also 
been  taken  to  make  the 
design  of  the  centers  on 
which  the  chuck  is 
mounted  such  that  they 
will  readily  fit  machines 
of    widely    varying    con- 

Plg.  1.    A  Chuck  for  a  Face   Grinding  Wheel     Struction. 

bavlng:  a  Preased  Steel  Body  .  j       *.  e 

"  A     reproduction     of    a 

photograph  of  the  chuck  is  shown  in  Fig.  1,  while  Fig.  2 
gives  details  of  its  construction.  The  body  A,  as  has 
been  mentioned,  is  made  of  pressed  steel,  turned  and 
finished  all  over.  While  very  light  this  has  all  the  strength 
required  for  the  work  it  has  to  do.  In  this  respect,  it  is 
much  more  reliable  than  cast-iron  or  steel  castings,  owing 
to  the  small  amount  of  stock  which  has  to  be  removed  and  the 
avoidance  of  blow  holes  and  other  hidden  defects. 


and  more  durable  than  emery  cloth.  These  chucks  are  known 
in  siiie  by  the  outer  diameter  of  the  grinding  ring  rather 
than  the  over-all  dimension.  In  this  particular  deBign  this 
outside  diameter  has  been  reduced  greatly  In  comparison  to 
that  of  the  wheel,  owing  to  the  use  of  the  pressed  steel  body. 
These  chucks  are  made  to  take  rings  from  9  Inches  to  30  Inches 
in  diameter,  and  weighing  from  40  to  330  pounds  for  the 
different  sizes.  On  the  very  largest  of  them  the  outside  diam- 
eter of  the  body  is  not  more  than  2  Inches  larger  than  the 
diameter  of  the  ring. 


J/«£7;/((,///,.V.r. 
Flgr.  2.    Sectional  View  of  the  Graham  Pressed  Steel  Grinding  Chuck 

This  body  is  fastened  by  small  rivets  to  the  cast-iron  center 
B,  which  is  made  to  suit  any  style  of  spindle.  Two  examples 
of  varying  styles  of  center  are  shown,  one  at  B  and  the  other 
at  B'.  Tke  first  would  be  used  for  disk  grinders,  and  the  sec- 
ond for  all  kinds  of  face  giinding  machines,  such  as  used  for 
work  on  knives,  safe  plates,  guide  bars  and  special  work.  This 
center  B.  which  is  threaded  on  its  periphery,  serves  also  as  a 
screw'  for  the  setting-out  nut  C.  This  nut  is  turned  by  a  strad- 
dle wrench  provided  with  pins  to  engage  holes  drilled  for  the 
purpose,  which  show  quite  plainly  in  Fig.  1. 

The  clamping  device  consists  of  a  split  ring  drawn  into  a 
tapered  conical  bearing  in  the  body  A.  by  numerous  screws 
D  at  the  back.  This  ring  has  but  one  cut  in  it,  which  has 
been  found  by  experience  to  be  sufficient.  This  gives  a  very 
powerful  and  satisfactory  grip.  Provision  is  also  made,  when 
necessary,  for  the  use  of  sectional  blocks  of  emery,  in  place  of 
solid  rings,  though  this  is  not  illustrated  in  either  of  the 
engravings. 

Chucks  of  this  kind  are  called  for  principally  by  users  of 
disk  grinders,  whose  work  requires  something  less  expensive 


WRIGHT  QUICK-ADJUSTING  WRENCH 

The   Wright  Wrench   Co.,   of   Canton,   Ohio,   and   Tacoma. 

Wash.,  has  designed  the  simple  and  quickly-adjusted  wrench 
shown  herewith.  Fig.  1  shows  the  tool  In  the  workman's 
hand,  while  Fig.  2  shows  its  construction.  Its  simplicity 
is  evident. 

It  is  composed,  as  may  be  seen,  of  two  main  members — the 
outer  jaw  and  handle  A,  of  one  piece,  and  the  sliding  jaw  B. 
The  latter  carries  In  a  recess  a  toothed  gripping  block  C. 
which  engages  the  corresponding  teeth  of  a  ratchet  strip  P. 


Fig.  1.    The  Wright  Quick-adjusting  Wrench 

Spring  E  tends  to  hold  the  teeth  of  the  block  in  contact  with 
those  of  the  strip  and  thus  lock  the  wrench.  By  pressing 
down  on  the  outer  end  of  the  jaw  with  the  thumb,  however, 
as  shown  in  Fig.  1,  these  teeth  are  disengaged,  and  the  tnumb 
is  free  to  slide  the  jaw  to  any  adjustment  throughout  its 
range.  Releasing  the  hand  of  the  operator  again  sets  the 
adjustment   in  the  new  position. 

The  handle  and  outer  jaw  are  made  of  20-point  carbon, 
open-hearth,  drop-forged  steel,  carbonized,  mottled  and  hard- 
ened. The  sliding  jaw  is  made  of  carbonized  semi-steel,  also 
mottled  and  hardened.  The  rack  and  pawl  are  of  carbon  tool 
steel.  All  these  parts  are  hardened.  The  spring  steel  wire 
is  of  oil  tempered  steel.  The  parts  are  milled,  ground  and 
polished  before  putting  on  the  mottled  finish,  which  resists 
rust  and  is  far  superior  to  a  bright  finish  in  durability.  The 
carbonizing  is  done  from  the  makers'  special  formula. 

The  American  Locomotive  Co.,  recently  made  a  comparative 


Pig.  2.    The  Construction  of  the  Wright  Wrench 

test  to  destruction  of  a  series  of  12-inch  wrenches,  using  many 
forms  and  shapes.  These  failed  at  a  leverage  of  7  inches 
from  the  center  of  the  nut  at  pressures  varying  from  1.700 
to  4,000  pounds.  All  the  other  wrenches  fractured  in  such 
ways  as  to  make  the  jaw  useless.  The  Wright  wrench  be- 
came inoperative  at  2,600  pounds,  owing  to  the  giving  out  of 
the  ratchet  mechanism.  Since  this  can  be  repaired  at  a  cost 
not  to  exceed  10  cents,  it  will  be  seen  that  the  tool  is  easily 
made  as  good  as  new,  and  ready  for  service  even  at  this  high 
pressure. 

The  tool  is  made  in  various  sizes  from  6  inches  up  to  18 
inches.     It   will   take  small   hexagon   nuts   or   finished   screw 
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heads  and  leave  them  In  as  good  condition  as  the  ordinary 
screw  adjustment  wrench,  since  provision  Is  made  to  avoid 
back  lash,  and  the  wrench  will  not  lock  on  the  nut  or  lose 
its  adjustment  while  In  operation. 


WALTHAM  CLUTCH  CUTTING  MACHINE 
The  Waltham  Machine  Wks..  Newton  St..  Waltham.  Mass., 
makes  the  automatic  clutch  cutting  machines  shown  here- 
with. They  are  designed  for  cutting  the  ratchet-shaped 
teeth  on  the  clutches  used  in  the  sttm-wind  mechanism  of 
watches,  or  for  cuttisg  teeth  of  any  shape  on  small  parts,  in 
which  the  direction  of  the  cut  is  at  right  angles  to  the  axis 
of  the  work.  They  are  made  in  two  styles,  shown  in  Figs.  1 
and  2  respectively.  In  Fig.  1  the  machine  is  ari'anged  to  stop 
after  the  completion  of  the  last  cut  so  that  the  work  may  be 
removed  and  a  new  piece  put  In  by  hand.    With  the  machine 


placing  it  in  the  chuck  and  removing  It  after  completion. 
The  magazine  in  which  the  blanks  are  placed  Is  shown  ex- 
tending upward  at  the  right.  Tlie  use  of  this  automatic 
attachment  adds  from  20  to  25  per  cent  to  the  production  of 
each  machine  and  permits  one  operator  to  care  for  a  large 
number  of  them.  The  machine  illustrated  here  will  cut 
teeth  of  64-pitch  or  finer. 


NORKA  TWO-GROOVED  HIGH-SPEED  TWIST 
DRILL  AND  CHUCK 

In  the  department  of  New  Machinery  and  Tools  in  the 
April,  1908,  issue  of  Machinery,  we  illustrated  two  designs 
of  high-speed  drills,  made  by  the  Whitman  &  Barnes  Mfg.  Co., 
of  Akron,  O.,  and  Chicago,  III.    One  of  these  was  a  flat  drill. 


Fig.  1.    Automatic  Face  Clutch  Cutting  Machine  for  SmaU  Work 

In  Fig.  2  the  mechanism  runs  continuously,  the  blanks  being 
fed  from  a  magazine  and  removed  automatically  from  the 
machine. 

The  blank  is  held  by  a  spring  chuck  in  an  indexing  spin- 
dle at  the  front  of  the  machine.  The  cutter  spindle  is  car- 
ried in  bearings  attached  to  a  swinging  arm.  These  bear- 
ings are  normally  at  right  angles  to  the  axis  of  the  work 
spindle  but  may  be  swiveled  somewhat  so  that  a  slight  under- 
cut may  be  made.  The  swinging  arm  in  turn  is  carried  by 
a   vertical   slide   operated   by    a   ram.     The   support   for   this 


Fig.  1.    The  Norka  High-speed  Iwisted  Drill 

and  the  other  a  twist  drill  made  of  high-speed  steel,  twisted 
while  hot  so  that  the  grain  of  the  steel  was  not  disturbed. 
This  method  of  making  gives  these  tools  great  strength  and 
durability  in  the  most  refractory  materials.  The  construc- 
tion has  since  been  improved,  as  shown  in  the  accompanying 
illustrations,  giving  apparently  a  drill  of  somewhat  simpler 
form  and  a  more  compact  chuck. 

The  drill,  it  will  be  seen,  has  no  tang,  the  driving  being 
done  on  the  whole  length  of  the  shank.     In  twisting  the  drill. 


Fig.  2.     Clutch  Cutting  Machine,  with  Magazine  and  Automatic  Feed 

slide  can  be  swiveled  5  degrees  to  either  side  of  the  vertical 
position,  so  that  angular  cuts  can  be  made.  Screw  adjust- 
ments are  provided  for  centering  the  cutter  and  setting  it 
to  the  depth  of  cut.  The  adjustment  tor  the  location  of  the 
cut  is  made  by  an  eccentric  on  the  swing  shaft. 

The  pitch  of  the  feed  cam  is  made  to  suit  the  particular 
work  on  which  the  machine  is  to  be  used.  The  cut  is  made 
from  the  top  downwards  and  the  cutter  is  swung  away  from 
the  work  during  the  return  to  allow  for  indexing.  A  friction 
indexing  mechanism  is  used.  An  important  provision  in  the 
machine  is  that  for  cutting  the  work  around  twice  for  the 
purpose  of  removing  the  burr  on  the  tops  of  the  teeth  made 
by  the  first  cut.  This  second  cut  is  made  at  a  considerably 
increased  speed. 

The  machine  shown  in  Fig.  2  is  practically  identical  with 
that  shown  in  Fig.  1  except  for  the  addition  of  the  mechan- 
ism  necessary    for   the   automatic   handling   of   the   work   in 


Fig.  2.    Special  Chuck  for  Norka  Drill 

a  section  of  the  stock  is  left  untwisted  and  this  part,  being 
grooved,  forms  the  shank.  The  jaws  of  the  chuck  are  care- 
fully machined  to  fit  this  groove,  so  that  the  drill  is  not 
only  held  securely,  but  -centrally  as  well.  The  whole  drill  is 
ground  to  size,  and  may  be  used  for  work  of  the  highest 
accuracy.  It  is  made  of  "W.  &  B."  high-speed  steel,  mixed 
to  the  manufacturer's  special  analysis,  which  gives  the  drills 
the  necessary  hardness  to  secure  the  maximum  amount  of 
work,  and  at  the  same  time  retains  the  toughness  required 
to  reduce  splitting  and  breakage  to  a  minimum. 
The  chuck,   as 

stated,   is   accurately 

made.     The  jaws  are 

locked    on    the    drill 

by  a  heavy  clamping 

nut.     Figs.   2    and   3 

show  the  chuck 

alone,   and   with   the 

drill     in     place,     re- 

spectively.     The 

thrust  of  the  drill  is  taken  (it  will  be  seen)  by  a  loose  key 

inserted  between  the  jaws  at  the  bottom  of  the  slot.    There 

are  thus  but  three  pieces  in  this  tool. 


Drill  in  Chuck,  showing  Long  Grip 
in  the  Grooves 


ROBERTSON  21-INCH  UPRIGHT  DRILL 

The  Robertson  Drill  &  Tool  Co.,  1S4S  Niagara  St.,  Buffalo. 
N.  Y.,  is  completing  the  drilling  machine  illustrated  herewith, 
which  combines  a  number  of  new  features  w-hile  retaining 
standard  constructions  which  have  proved  their  value  by 
long  use.  Special  attention  is  called  to  the  spindle  drive 
and  to  the  back  gearing.  Instead  of  .-.eying  the  spindle  to 
the  driving  gear  as  usual,  the  spindle  is  made  of  square  sec- 
tion, accurately  fitting  a  corresponding  hole  in  the  gear. 
This  obviates  all  danger  of  cramping,  met  with  in  the  older 
construction.  Its  efficacy  is  especially  noticeable  in  tapping. 
It  is  common,  for  instance,  in  drilling  even  the  heaviest 
work,  to  have  it  raised  from  the  table  by  the  action  of  the 
tap,  this  being  made  possible  by  the  side  thrust  or  cramping 
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of  the  keyed  spindle  In  the  gear.  With  tlie  square  spindle 
drive  the  same  piece  requires  no  elanipiuK.  thus  showing  that 
less  power  is  required  and  that  frirtion  has  been  eliminated 
to  a  large  degree. 

The  baclv  gears  can  be  thrown  in  or  out.  or  the  spindle 
stopped,  by  the  back  gear  handle  shown.  This  can  be  done 
while  the  machine  Is  running  at  full  speed  without  danger 
of  e.xcessive  shock.  While  the  drive  in  general  follows  the 
lines  of  the  standard  drill  press,  this  machine  has  been  built 
throughout  from  original  patterns  and  designs.  No  attempt 
has  been  made  to  meet  competition  by  furnishing  a  tool 
which  is  too  light  and  weak  for  the  size  of  work  it  Is  In- 
tended to  perform.  A  SMs-inch  diameter  column  is  provided 
with  this  21-inch  drill,  and  the  diameter  of  the  spindle  through 
the  quill  is  1  9/16  inch.  The  table  Is  raised  by  a  crank  oper- 
ated through  a  self-locking  worm  gear  and  pinion.  All 
clamps  are  provided  with  attached  handles,  making  the  use 
of  wrenches  unnecessary. 


Heavy  Duty  Drill,  with  Power  Feed  and  Automatic  Stop 

The  following  dimensions  will  give  an  idea  of  the  capacity 
and  rigidity  of  the  machine:  Diameter  of  the  column,  5% 
inches;  total  height  of  the  machine,  60  inches,  and  net  weight, 
650  pounds.  The  counter-shaft  runs  250  revolutions  and  has 
tight  and  loose  pulleys  8  inches  in  diameter  for  a  2%- 
Inch  belt.  The  largest  step  of  the  cone  pulley  is  9  inches, 
and  the  smallest  4%  for  the  2V{!-inch  belt.  The  machine  will 
drill  to  the  center  of  a  2114-inch  circle.  The  table  is  15% 
inches  in  diameter,  and  has  a  vertical  travel  of  40  inches. 
The  vertical  travel  of  the  spindle  is  10  inches;  it  has  a 
No.  3  Morse  taper  hole.  All  parte  are  well  ribbed  and  of 
good  workmanship.  The  gears  are  cut  from  the  solid,  the 
racks  and  small  pinions  being  cut  from  steel.  The  plain 
wheel  and  lever  are  power-fed,  and  automatic  stop  and  quick 
return  are  provided. 


STARRETT  PLANER  AND  SHAPER  GAGE 
The  L.   S.   Starrett  Co.,  of  Athol.   Mass.,  has   added  to   Its 
'   line  of  machinists'   tools,   the  convenient  planer   and   shaper 
gage  shown  herewith.     TTiis  gage  is  of  the  adjustable  wedge 


type;  it  is  made  of  drop-forged  steel  and  Is  so  conslructcd  as 
to  give  a  wide  range  of  measurements.  It  can  be  set  to  any 
dimension  from  i/j  to  5U  inches.  Ag  may  be  seen,  gage  sur- 
faces of  two  different  heights  are  provided,  and  the  upper  one 
Is  arranged  to  be  extended  by  the  use  of  the  screw  blocks 
shown,  either  or  both  of  which  may  be  used.    « 

It  will  be  found  convenient  on  other  work  besides  planing. 
It  Is  very  useful,  for  instance,  on  the  miller,  where  slots  are 


An  Adjustable  Gaffe  for  Setting  Planer  and  Shaper  Tools,  etc. 

to  be  machined.  The  gage  can  be  inserted  in  the  slot  and  the 
blocks  adjusted  until  a  perfect  fit  is  obtained.  Then  the  tool 
may  be  removed  and  the  exact  measurement  taken  by  the 
use  of  a  micrometer.  Where  a  close  measurement  is  required, 
the  tool  can  first  be  set  by  the  micrometer  and  then  used  as 
a  standard  gage.     It  is  case-hardened  and  carefully  finished. 


ROCHESTER  PORTABLE  MOTOR 

In  shops  where  the  individual  drive  has  not  yet  been  adopted, 
there  are  times  when  the  shafting  of  a  whole  building  or.  at 
least,  a  whole  department,  has  to  be  kept  running  in  order 
to  furnish  power  to  a  single  tool  on  which  overtime  work  has 
to  be  done.  To  meet  the  demands  of  one  of  its  customers 
who  was  often  in  this  predicament,  the  Rochester  Electric 
Motor  Co.,  Rochester,  N.  Y.,  designed  the  portable  outfit  lUus- 


A  Portable  Motor  for  General  Emergency  Work  in  Machine  Tool  Drivings 

trated  herewith.  It  was  so  successful  that  a  second  was  made 
for  the  same  customer,  and  since  then  several  have  been  made 
for  others. 

These  outfits  (see  the  accompanying  engraving)  comprise 
slow-speed  motors  mounted  upon  iron  trucks,  with  permanent 
connections  between  motor,  rheostat,  switch  and  circuit 
breaker.  Heavy  clamping  terminals  permit  the  motor  to  be 
connected  up  to  the  service  wires  very  quickly.  The  design 
of  the  truck  is  such  that  with  the  handle  in  a  vertical  posi- 
tion, the  weight  of  motor  is  thrown  upon  the  forward  wheels, 
effectually  blocking  them.  The  wheels  are  mounted  on  an 
eccentric  axle,  so  that  lowering  the  handle  for  moving  the  out- 
fit  raises  the  weight  from   the  wheels.     The  forward   wheels 
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are  located  close  together,  making  it  possible  to  manoeuver  the 
truclc  in  cramped  quarters. 

The  builders  also  furnish  portable  trucks  with  variable 
speed  motors,  to  be  used  in  case  of  breakdown  of  the  motors 
on  individually  driven  machines.  One  customer  has  a  vari- 
able speed  mo^or  equipped  with  a  back  geared  shaft,  making  it 
possible  to  connect  quickly  with  almost  aYiy  drive  in  the  shop. 


MORROW    QUICK-RELEASING    BALL 
BEARING  CHUCK 

As  mentioned  in  a  note  in  the  New  Tools  department  of  the 
November,  1908,  issue  of  Maciiineby,  the  Morrow  Mfg.  Co., 
of  Eimira.  N.  Y.,  makes  a  ball-bearing  drill  chuck,  so  con- 
structed that  the  knurled  sleeve  gives  positive  control  to  the 
jaws  in  all  positions,  and  holds  them  square  with  the  drill. 
The  provision  of  the  ball  bearing  makes  it  possible  to  get  a 
very  firm  grip  with  the  jaws  with  comparatively  little  effort 
on  the  part  of  the  operator.  Tbe  construction  also  is  such 
that  the  driving  force  exerted  on  the  drill  tends  to  tighten  it 
in  place.     This  tool  has  recently  been  improved  by  the  incor- 


Fig.  1.    The  Morrow  Quick-releasing  Ball-bearing  Chuck 

poration  of  a  quick-releasing  device  which  permits  the  loosen- 
ing of  the  chuck  jaws  with  a  very  light  twist  of  the  hand, 
even  though  the  turning  force  applied  to  the  drill  may  have 
tightened  the  jaws  up  very  strongly.  Fig.  1  shows  a  chuck 
made  on  this  plan,  while  Fig.  2  is  a  sectional  drawing  illus- 
trating the  details  of  the  design. 

Referring  to  Fig.  2.  which  shows  the  construction  most 
plainly,  A  is  the  body  of  the  chuck,  by  which  it  is  held  In 
the  spindle  of  the  machine.  On  the  nose  c!f  A  is  fitted  a  re- 
volving sleeve  B.  held  in  place,  by  the  threaded  collar  C.  A 
ball  bearing  and  shoulder  on  A  are  shown,  which  serve  to  re- 
tain B  and  C  in  place  and  permit  them  to  be  turned  easily  in 
tightening  the  drill,  as  will  be  explained  later.  B  is  slotted 
radially  to  hold  three  jaws  D.  An  outer  sleeve  E  with  an 
inner  taper  seat,  threaded  solidly  onto  B,  furnishes  the  abut- 
ment surface  by  means  of  which  jaws  D  are  pressed  down  onto 
the  drill.  These  jaws  have  dove-tailed  slides  machined  on 
their  inner  faces,  which  fit  radial  dove-tailed  slots  in  plate  F. 
This  latter  has  a  shank  with  a  short  square  thread  fitting  the 


Fig.  2.    The  Construction  of  the  Moirrow  Chuck 

bore  of  sleeve  G.  This  sleeve  is  provided  with  a  fine  pitch 
square  thread  on  the  outside  diameter,  fitting  a  corresponding 
seat  in  body  A.  A  slot  milled  across  the  face  of  sleeve  G; 
permits  the  insertion  of  a  pin  H  in  the  shank  of  F.  which  is 
thus  allowed  a  limited  rotary  movement  with  reference  to  G. 
The  action  of  the  chuck  will  now  be  understood.  The  drill 
being  inserted  in  place,  the  hand  of  the  operator  grasps  the 
knurled  periphery  of  sleeves  B  and  E.  which  revolve  together, 
turning  jaws  D  and  with  them  the  plate  F  to  which  they  are 
dove-tailed.  This,  in  turn,  by  the  action  of  the  pin  H  in  the 
slot  in  G,  revolves  the  latter  and  screws  it  out  to  the  right 
from  its  threaded  seat  in  body  A.  This,  in  turn,  forces  F  and 
jaws  D  outward  to  the  right;  forcing  all  the  jaws  against 
the  inner  conical  seat  of  sleeve  E  simultaneously,  thus  strongly 


gripping  the  shank  of  the  drill.  The  thrust  of  the  outward 
pressure  of^aws  D  is  taken  on  the  ball  bearing  between  the 
sleeve  C  and  the  shoulder  on  body  A. 

In  loosening  the  drill,  the  workman  grasps  the  periphery 
of  the  chuck  and  turns  it  in  the  opposite  direction.  Parte  B. 
C,  E,  D.  F,  U  and  the  drill  all  revolve  together.  O  remains 
stationary  for  the  moment,  however,  since  the  slot  in  its  face 
permits  a  slight  free  rotation  of  the  pin  //.  This  slight  rota- 
tion screws  inward  the  coarse  threaded  shank  of  F  in  the 
sleeve  O,  withdrawing  it  rapidly  to  the  left,  and  loosening  the 
chuck  jaws.  The  lead  of  the  coarse  thread  on  the  shank  of  F 
is  so  great  that  the  hand  readily  screws  F  back  and  loosens 
the  drill  no  matter  how  tightly  the  latter  may  have  been  held. 
In  tightening  the  drill  in  place  again,  G  remains  stationary  as 
before  until  pin  //  strikes  the  other  side  of  the  slot,  when  con- 
ditions are  again  as  shown  in  Fig.  2. 

This  construction  gives  the  greatest  facility  in  handling  a 
chuck  of  this  type  without  the  aid  of  a  spanner  or  wrench 
even  on  sizes  running  over  %  inch  capacity.  The  particular 
chuck  illustrated  (which  is  known  as  the  makers'  Xo.  5i/4) 
was  designed  to  use  up  drills  from  which  the  tangs  have  been 
twisted.  The  body  of  the  chuck  is  3  inches  in  diameter  by  4 
inches  long  and  will  hold  Xos.  1,  2,  and  3  taper  shanks,  thus 
giving  a  range  of  drills  from  y^  inch  to  I'i  inch  which  may  be 
rescued  from  the  scrap  heap.  The  chuck  will  safely  hold  a 
1%-inch  drill  to  its  full  capacity  without  slipping,  or  strain- 
ing the  hand  of  the  operator.  The  No.  4  chuck  for  straight 
drills  takes  from  14  to  »4  inch,  and  No.  5  from  %  to  1  inch. 
All  parts  are  hardened  and  ground  accurately  to  size. 


WALTHAM  CUTTER   TURNING  AND  BACiONG- 
OPF  MACHINE 

The  machine  illustrated  herewith  is  built  by  the  Waltham 
Machine  Works,  Newton  St.,  Waltham,  Mass.,  and  is  intended 
tor  the  work  of  turning  and  backing  off  minute  precision 
formed  cutters. 


Lathe  for  Turning  and  Relieving  Minute  Formed  Cutters 

The  machine  consists,  as  may  be  seen,  of  a  head-stock  of 
the  lathe,  mounted  on  a  base  provided  with  a  cross-slide  for 
the  forming  tool.  The  backing  off  or  relieving  of  the  cutter 
teeth  is  obtained  by  a  cam  on  the  driving  shaft  connected 
to  the  lower  cross-slide  by  means  of  a  reducing  lever.  The 
driving  shaft  is  connected  with  the  work  spindle  by  a  train 
of  gears.  For  the  change  gears  regularly  furnished,  any 
number  of  teeth  from  4  to  16  may  be  backed  off.  By  the  use 
of  special  gears  it  is  feasible  to  back  off  cutters  having  as 
many  as  20  teeth. 

The  depth  of  cut  is  gaged  by  a  hand-wheel  graduated  to 
one-half  of  a  thousandth  of  an  inch,  on  the  feed-screw  on  the 
upper  cross-slide.  The  side  adjustment  of  the  tool  is  obtained 
through  the  longitudinal  slide  adjusted  by  a  screw  having  a 
hand-wheel  graduated  to  one-thousandth  of  an  inch.  Either 
circular  or  rectangular  tools  may  be  used. 

An  important  feature  of  the  machine  is  the  provision  for 
reversing  the  head-stock  on  the  bed — that  is  to  say,  placing 
it  either  to  the  right  or  the  left  of  the  tool-slide.  This  per- 
mits the  cutting  of  both  sides  of  a  cutter  with  a  single  tool, 
thus  giving  assurance  of  absolute  symmetry  in  the  finished 
shape  of  the  cutter.  As  the  profile  of  the  bed  to  which  the 
head-stock  is  clamped  is  an  arc,  having  its  center  identical 
with  that  of  the  work  spindle,  the  reversing  of  the  position 
of  the  head-stock  has  no  effect  on  the  distance  of  the  work 
from    the    tool.     The    second    setting   thus    gives    the    proper 
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position  and   tlio   proper  dianu'ter  of  iiit   to   niatcli    with   the 
first. 

The  machine  lan  be  usoil  for  t\irning  cutter  blaults  or  cir- 
cular form  tools,  as  well  as  for  backing  oft  teeth.  By  turn- 
ing the  lever  at  the  left  of  the  cross-slldp,  the  cam  becomes 
inoperative,  and  when  the  lower  side  is  damped  by  the  lever 
on  the  riglit,  the  two  remaining  slides  can  bo  used  the  same 
as  a  compound  rest  on  the  lathe.  The  maelilne  will  hold 
rectangular  forming  tools  up  to  'Ki  inch  B<iuare  and  circular 
tools  from  1  to  I'i  inch  in  diameter.  Although  of  small 
size,  the  machine  is  very  stiff.  The  base  nie.isures  11  by  14 
inches  and  the  net  weight  is  about  100  pounds.  The  work 
spindle,  cam-shaft  bearings,  etc..  are  made  of  hardened  steel, 
and  the  finish  and  workmanship  are  intended  to  meet  the 
highest  requiiements  of  watch   machine  construction. 


GERSTNER  PORTABLE  TOOL  CASES 
H.  Gerstner  &  Sons,  871  Germantown  Ave.,  Dayton,  O.,  are 
manufactureis  of  a  line  of  tool-chests  and  cabinets  particu- 
larly adapted  to  the  needs  of  skilled  mechanics.  They  have 
recently  perfected  a  line  of  portable  tool-cases  made  in  a 
number  of  styles  and  sizes,  of  wjiich  one  is  here  illustrated. 
Particular  features  of  these  tool-cases  are  their  neatness  and 
careful  finish,  and  their  compactness.  Every  inch  of  avail- 
able space  has  been  utilized  in  them,  and  the  tools  may  be 
placed  in  separate  drawers  where  they  can  be  kept  in  good 
condition  and  easily  picked  out  when  needed.  This  gives  a 
much  more  orderly  and  systematic  arrangement  than  is 
afforded  by  the  older  style  of  chests.  A  convenient  feature  of 
style  No.  31.  shown  herewith,  is  a  patent  self-hinging  lid 
with  a  felt-lined  tray,  which  will  slide  in  under  the  bottom 
drawer  and  out  of  the  way  if  desired,  leaving  the  case  in 
the  form  of  a  chest  of  drawers.  When,  however,  the  drawers 
are  closed  and  the  lid  is  brought  up  and  fastened,  the  case  is 
safely  locked,  permitting  it  to  be  carried  from  one  job  to 
another  with  a  full  kit  of  tools. 


A  Leather-covered  Portable  Tool  Case  for  Machinists'  and  Toolmakera"  Use 

These  cases  are  substantially  constructed,  of  seasoned  lum- 
ber, and  are  either  lock-cornered  or  dove-tailed,  with  all  parts 
that  are  liable  to  warp  well  paneled.  They  are  finished  in 
quartered  oak,  or  are  covered  with  the  genuine  or  the  best 
quality  of  imitation  bla:ck  seal  leather.  When  covered,  these 
cases  are  also  finished  in  cherry  or  mahogany  if  desired. 
Drawers  are  loclt-cornered  and  glued,  with  sheet  metal  bot- 
toms covered  with  the  best  quality  of  heavy  green  felt.  They 
are  finished  with  shellac  throughout.  The  trimmings  are  in 
harmony  with  the  design,  and  of  sensible  construction.  They 
are  of  highly  polished  brass,  either  lacquered  or  nickeled. 

Besides  cases  and  chests  for  tool-makers  and  mechanics,  this 
firm  makes  a  line  of  cases  for  draftsmen,  electricians,  and 
metal-pattern  makers.  Orders  are  solicited  for  special  tool- 
cases,  which  will  be  built  as  desired  by  the  customer  in  mat- 
ters of  style,  size,  price,  etc. 


Washburn  Shops  of  the  Worcester  I'olytechnlc  Instltulc  The 
satisfactory  operation  of  these  tools  has  led  to  the  adaptaliOD 
of  the  same  principle  to  a  speed  lathe.  Intended  for  service  on 
both  wood  and  metals.  This  lathe  Is  illuHlrated  In  the  ac- 
companying engraving.  The  advantages  of  this  particular 
type  of  friction  drive  are  the  instant  control  of  the  spwd 
variation,  the  starting  and  stopping  of  the  lathe  independ- 
ent of  the  motive  power,  the  automatic  control  of  the 
I)ower  transmitted  from  the  driving  shaft,  whereby  the  power 
consumed  varies  directly  as  the  work  requires,  and  the  use 
of  a  constant  speed  motor  so  that  (he  full  efficiency  of  the 
motor  is  available  for  the  slower  speeds. 

The  illustration  shows  the  motor-driven  type.  The  motor 
is  hung  from  the  lathe  bed  at  such  an  angle  that  It  does  not 
project  In  front  of  the  bed,  and  is  never  in  the  way  of  the 
operator.  The  power  Is  transmitted  from  the  motor  to  the 
main   spindle  by   means  of  a  double   roll   and   disk   friction. 


MOTOR-DRIVEN  SPEED    LATHE 
In   the   department   of   New    Machinery    and   Tools    in    the 
April  and  May,  1908,  issues  of  JIachinerv.  we  described  two 
friction-driven    sensitive    drill    presses   manufactured    by    the 


Variable  Friction  Drive  Speed  Lathe,  built  by  Washburn  Shops  of 
Worcester  Polytechnic  Institute 

The  pressure  of  the  disks  on  the  rolls  is  controlled  auto- 
matically by  means  of  a  cam  clutch.  This  cam  clutch  acts 
as  a  positive  drive  or  tightener,  and  increases  or  decreases 
the  pull  of  the  disk  on  the  roll  directly  as  the  work  requires. 
the  pressure  between  the  disks  and  rolls  being  very  slight 
except  when  turning-  This  construction  is  the  same  as  used 
for  the  drill  presses  previously  described. 

The  variation  of  spindle  speeds  is  obtained  by  throwing  the 
lever  near  the  head-stock.  This  lever  is  attached  to  a  seg- 
ment gear  which  meshes  into  a  rack  cut  in  the  roll  carrier, 
the  extreme  movement  of  the  rack  being  only  2  inches  to  ob- 
tain a  range  of  speeds  of  over  4  to  1.  This  sliding  of  the 
rolls  across  the  disk  is  easily  accomplished,  as  there  is  slight 
normal  pressure  on  the  rolls  except  when  the  machine  is 
working.  The  motor  is  run  at  1.800  R.  P.  M.  and  the  drive 
is  so  designed  that  a  speed  variation  of  the  spindle  is  ob- 
tained ranging  from  COO  to  2.650  R.  P.  M.  The  spindle  Is 
stopped,  without  stopping  the  motor,  by  throwing  the  speed 
lever  to  its  extreme  position.  When  in  this  position,  the 
driver  disk  is  out  of  contact  with  the  rolls,  the  disk  being 
recessed  for  this  purpose.  This  also  permits  starting  the 
motor  without  load.  The  disk  on  the  spindle  is  wholly  en- 
closed by  the  head-stock  and  a  moveable  cap.  and  a  hand 
wheel  is  provided  on  the  end  of  the  spindle  for  use  as  a 
brake  and  for  placing  the  work.  A  noticeable  feature  is  the 
smoothness  of  operation  due  to  the  entire  elimination  of  belts. 

The  lathe  is  fitted  with  either  a  direct  current  or  induction 
motor,  or  a  special  single-phase  motor  may  be  used  whereby 
the  lathe  can  be  run  from  the  ordinary  lighting  circuits.  This 
makes  the  lathe  of  special  value  for  house  or  garage  use.    The 
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latht'  may  also  be  fitted  to  run  nt  slower  speeds  for  metal 
work,  and  in  this  case  is  provided  with  draw-in  chucks  and  a 
slide  rest. 


INGERSOLL    COMBINED    HORIZONTAL   AND 
VERTICAL  SPINDLE  MILLING  MACHINE 

Our  readers  will  remember  that  wo  published,  as  a  lead- 
ing article  of  the  New  Tools  department  in  the  June,  1908, 
issue  of  MACiiiNEnY,  a  description  of  a  coniblned  horizontal 
and  vertical  siiindle  milling  machine  built  by  the  Ingersoll 
Milling  Machine  Co.,  of  Rockford.  111.  Since  putting  out  this 
first  design,  the  makers  have  added  certain  improvements 
in  mechanism  and  structure  which  materially  increase  the 
stiffness  and  convenience  of  the  machine.  It  is  now  also 
furnished   in  two  sizes,  thus  covering  a  wider  range  of  use- 


Fig.  1, 


The  Largest  Size  of  the  IngersoU  Combined  Vertical  and  Horizontal 
Column  Type   Miller 


fulness.  Figs.  1  and  2  illustrate  the  two  sizes  of  these  ma- 
chines, while  Fig.  3  shows  quite  plainly  the  mechanism  of 
the  larger  of  the  two. 

General  Construction 

A  brief  general  description  of  the  tool  will  not  be  out  of 
place  before  calling  attention  to  the  particular  points  of  im- 
provement in  the  new  design.  Below  the  horizontal  spindle 
the  machine  is  similar  in  appearance  to  the  ordinary  column- 
and-knee  type  milling  machine.  Above  the  horizontal  spin- 
dle, the  column  has  been  brought  forward  to  furnish  a  hous- 
ing for  the  vertical  spindle,  which  is  as  solidly  supported  as 
in  any  approved  type  of  regular  vertical  milling  machine. 
This  spindle  is  well  out  from  the  face  of  the  column,  and  a 
long  knee  is  provided,  thus  giving  a  large  cross-feed  move- 
ment. To  prevent  this  from  weakening  the  machine,  heavy 
knee  supports   are  provided  on  the  No.   5  size. 

The  machine  is  gear  driven  throughout,  both  as  to  speeds 
and  feeds,  the  latter  being  taken  (as  required  by  modern 
practice)  from  a  constant  speed  driving  shaft.  Longitudinal, 
cross  and  vertical  power  feeds  are  provided,  all  reversible 
and  all  controlled  by  automatic  stops. 

Chang-es  in  the  Drives 
Perhaps  the  most  radical  change  in  the  new  design  is  in 
the  spindle  driving  mechanism.  This,  as  may  be  seen  in  Fig. 
3,  provides  for  16  changes  of  speed,  applicable  alike  to  the 
vertical  and  horizontal  spindles,  the  final  or  "back-gear" 
change  for  the  two  spindles  being  independent.  Fig.  3  shows 
a  motor-driven  machine.  In  the  belt-driven  machines,  such 
as  shown  in  Figs.  1  and  2,  the  driving  gear  A  is  replaced 
by  a  constant  speed  pulley.  The  inner  surface  of  the  flange 
of  this  gear  or  pulley  (as  the  case  may  be)  forms  a  seat 
for  the  conical  clutch  member  B.  which   is  pressed   into  en- 


gagement by  a  spring  as  shown,  and  is  thrown  out  of  en- 
gagement by  lever  C.  This  clutch  and  spring  furnish  a  safety 
device  to  limit  the  driving  power  to  a  point  which  the  ma- 
chine will  safely  stand.  Four  gears  D  on  the  constant  speed 
driving  shaft  mesh  with  four  mating  gears  E  on  the  vari- 
able speed  shaft  F.  This  latter  is  shifted  axially  by  a  lever 
having  four  positions,  as  shown  just  at  the  right  of  the  ver- 
tical spindle  in  Fig.  1.  It  carries  clutch  teeth  engaging  corre- 
sponding internal  clutch  teeth  on  extensions  of  gears  D,  so 
that  each  of  its  four  positions  gives  the  corresponding  one 
of  four  changes  of  speed. 

On  shaft  F  are  also  keyed  the  double  gears  0,  which  en- 
gage corresponding  gears  H  on  shaft  J.  Shifting  gears  O  by 
the  lever  shown  entering  an  opening  at  the  top  of  the  column 
in  Fig.  1,  doubles  the  four  speeds  previously  obtained.  Shaft 
J  is  connected  by  bevel  gears  as  shown  with  the  back-gearing 
K  on  the  vertical  spindle,  where  the  eight  speeds  previously 
obtained  are  doubled  to  16  by  the  shifting  of  the  clutch  sleeve 
L,  to  engage  either  upper  or  lower  gear  K  with  the  vertical 
spindle.  In  a  similar  way  shaft  J  is  connected  by  a  train 
of  spur  gears  with  similar  back-gears  K  and  sliding  sleeve 
L  on  the  horizontal  spindle.  The  handles  for  throwing  the 
back-gears  are  plainly  shown  in  Fig.  1,  and  this  back-gear 
mechanism  is  the  same  as  described  for  the  earlier  machine; 
as  is.  also,  the  axial  adjustment  provided  for  each  of  the 
two  spindles  and  the  form  of  spindle  bearings  used. 

The  older  machine  gave  four  changes  of  speed  only  from 
the  driving  shaft  instead  of  the  16  here  provided.  The  new- 
design  thus  obviates  the  necessity  of  speed  changes  In  the 
counter-shaft,  and  permits  the  use  of  a  constant  speed  motor 

drive. 

The  Feed  Mechanism 

Instead  of  being  driven  by  a  chain,  the  feed  mechanism 
is  connected  with  the  constant  speed  shaft  by  a  vertical  shaft 
M  and  bevel  gears.     The  same  frictional  spring  driving  device 


Fig.  2.    The  SmaUer,  or  No.  3.  Size 

N  is  used  to  prevent  breakage  of  the  feed  mechanism.  The 
gear  box,  which  is  inclosed  within  the  column  of  the  ma- 
chine, is  of  the  familiar  tumbler  gear  type,  with  added 
changes  by  means  of  shifting  gears  and  clutches  giving  16 
variations  for  the  No.  3  machine  and  32  for  the  No.  5  ma- 
chine. 

All  the  feeds  are  reversed  from  the  bevel  gear  reversing 
mechanism  at  0.  The  reversing  clutch  at  this  point  is  oper- 
ated by  the  vertical  rock  shaft  P  which  is  geared  with  the 
horizontal  rock  shaft  Q,  and  connected  by  a  reach  rod  with 
the  reversing  lever  R  at  the  front  of  the  knee.  The  regular 
stop  dogs  on  the  front  of  the  table  operate  this  reversing  lever 
for  stopping  the  longitudinal  feed  in  either  direction.  The 
stops  for  the  automatic  cross-feed  are  shown  at  S  and  S. 
They  are  adjustable  on   rock  shaft  Q,  and   by   means  of  in- 
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clinpil  cam  faces  acting  on  similar  engaging  faces  on  station- 
ary support  T,  sliaft  Q  is  rocked  at  ttie  extremes  of  tlie  de- 
sired movement;  tills,  tlirougli  tlie  connections  described, 
tiirowB  tlie  reversing  clutch  to  tlie  central  or  off  position. 
Similar  adjustable  dogs  O  on  the  vertical  rod  /',  engage 
corresponding  cam  faces  on  T.  and  furnish  the  automatic 
stop  for  the  vertical  travel  of  the  Knee.  Slip  clutches  are 
provided  at  the  various  feed  screws  for  connecting  each  of 
the  feeds  In  the  three  directions,  and  hand-wheels  are  con- 
veniently placed  for  operating  them  manually  without  inter- 
ference with  each  other. 

Minor  improvements  in  construction  that  will  be  noticed 
are  the  more  rigid  design  of  the  overhanging  arm,  the  more 
compact  arrangement  for  the  machine  as  a  whole  in  spite 
of  the  stockier  design,  and  the  convenient  provision  for  motor 
driving  when  desired,  as  shown  in  Kig.  3.  It  should  also  be 
mentioned  that  a  spring  counterweight  is  provided  for  the 
knee  of  the  No.  5  machine. 

Dimensions  and  Rang-e  of  Feeds 
The  following  dimensions  will  give  an  idea  of  the  capacity 
of  the  two  sizes  of  this  machine.    The  No.  3  machine  has  a 


spindle  speeds  are  the  same  as  for  the  smaller  machine. 
The  capacity  of  the  table  under  the  vertical  spindle  ranges 
from  26  Inches  maxlniiini  to  4  Inches  minimum.  The  distance 
from  the  top  of  the  table  to  the  center  of  the  horizontal  spin- 
dle ranges  from  16  Inches  maximum  to  0  minimum.  The  cen- 
ter of  the  vertical  spindle  is  20  inches  from  the  face  of  the 
column.  The  shipping  weight  Is  about  15.400  pounds.  A 
circular  table  with  automatic  feed  will  be  provided  for  either 
of  these  machines  at  an  extra  cost. 


OBERMAYER  BLUE  LEATHER  BELLOWS 

The  ordinary  bellows  used  by  foundry  men  gives  a  great 
deal  of  trouble  from  the  cracking  of  the  leather  which,  being 
the  most  vulnerable  part  of  the  tool,  shortens  Its  period  of 
usefulness.  The  Obermayer  Co.,  of  Cincinnati,  O.,  has  suc- 
ceeded In  producing  a  bellows  with  a  specially  prepared 
leather,  which  is  unusually  soft  and  pliable,  thus  doing  away 
with  most  of  the  danger  of  cracking.  The  treatment  which 
the  leather  receives  gives  it  a  deep  blue  color  and  this,  in 
combination  with  a  careful  oil-soaking  process,  produces  the 
required  flexibility.    The  bellows  is  strongly  made  in  all  re- 
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table  whose  working  surface  is  14  inches  wide  by  48  inches 
long.  The  longitudinal  feed  Is  39  inches,  the  cross-feed  11, 
and  the  vertical  feed  15  inches.  Sixteen  changes  of  feed  are 
provided  ranging  from  l<2  to  20  inches  per  minute.  The  spin- 
dle is  of  open-hearth  crucible  steel,  running  In  phosphor 
bronze  bearings,  and  has  a  No.  12  Brown  &  Sharpe  taper  hole. 
The  16  spindle  speeds  range  from  13  to  350  revolutions  per 
minute.  The  table  will  take  in  23  inches  under  the  vertical 
spindle,  as  a  maximum,  and  2  inches  as  a  minimum.  The 
distance  from  the  center  of  the  horizontal  spindle  to  the 
top  of  the  table  ranges  from  15  inches  to  0.  The  distance 
from  the  center  of  the  vertical  spindle  to  the  face  of  the 
column  is  16  Inches.  The  shipping  weight  of  the  machine 
is  about  7.500  pounds. 

The  corresponding  dimensions  for  a  No.  5  machine  are  as 
follows:  The  working  surface  of  the  table  is  20  by  60 
inches,  and  the  longitudinal,  cross  and  vertical  feeds  are  59, 
15  and  16  inches  respectively.  Thirty-two  changes  of  feed, 
varying  from  %  inch  to  24  inches  per  minute,  are  provided. 
The  spindle  has  a  No.  16  Brown  &  Sharpe  taper  hole.     The 


The  Feed  and  Drive  Mechanism  of  the  No.  5  Machine 


spects.  It  is  fitted  with  a  short  steel  spout  which  will  not 
be  crushed,  broken  or  rusted,  in  the  treatment  ordinarily  re- 
ceived around  the  foundry. 


FRANKLIN  MOORE  CO.'S  IMPERIAL  HOIST 
The  Franklin  Moore  Co.,  of  Winsted.  Conn.,  has  designed 
and  placed  on  the  market  a  chain  hoist  with  a  number  of 
innovations  which  tend  to  increase  its  strength,  efiBciency  and 
general  handiness.  Among  other  improvements  is  a  new- 
method  of  supporting  the  load  sprocket  from  the  hook,  and  an 
improved  brake  mechanism.  The  construction  also  permits  a 
very  compact  design,  requiring  small  head  room,  and  gives  a 
total  weight  for  the  apparatus  which  is  considerably  less  than 
for  older  designs  of  the  same  capacity. 

The  general  appearance  of  the  Imperial  hoist  is  shown  in 
Fig.  1,  while  the  details  of  its  construction  will  be  plain  from 
the  line  engraving.  Fig.  2.  The  hand  chain  wheel  A  is  con- 
nected (through  the  brake  mechanism)  with  shaft  B,  which 
has  formed  on  it  a  pinion  C.  meshing  with  similar  gears  DD 
on  a  pair  of  similar  intermediate  shafts  E.    Shafts  E.  in  turn. 
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carry  pinions  F.  wliirli  mesU  with  the  large  gear  G  on  the 
load  sprooket  shaft.  This  latter  Is  supported  on  roller  bear- 
ings In  hangers  //,  to  the  upper  end  of  which  the  hook  J  is 
pivoted.  It  will  thus  be  seen  that  the  load  is  supported  from 
sprocket  A'  through  hangers  H  to  the  hook,  without  putting 
any  strain  whatever  on  the  cast  iron  casing  of  the  hoist. 
These  hangers  or  yokes  are  made  of  steel.  This  avoids  the 
possibility  of  an  accident  due  to  imperfect  castings — a  risk 
which  is  always  taken  where  the  top  hook  Is  fastened  to  the 
bousing.  The  method  of  gearing  employed  effects  a  consid- 
erable reduction  in 
friction  loss  as  well, 
since  the  housing  or 
casing  is  free  from 
strain,  permitting  all 
the  other  shafts  and 
gears  to  run  freely. 
This,  in  combination 
with  the  ball  bearing 
support  of  the  load 
shaft,  gives  a  high 
hoisting  speed  with 
comparatively  little 
force  exerted  by  the 
operator.  The  fact 
that  the  load  is  sup- 
ported so  directly 
also,  without  requir- 

Fig.  1.    The  Imperial  2-ton  Chain  Hoist  inff    a    heaVV      Stron^ 

casing,  explains  the  reason  why  the  hoist  can  be  made  com- 
pact and  of  light  weight. 

The  operation  of  the  brake  will  be  easily  understood  from 
Fig.  2.  In  hoisting  a  load  the  direction  of  rotation  of  the 
sprocket  wheel  A  is  such  that  it  is  screwed  on  threaded  shaft 
B  toward  the  right,  tightly  clamping  leather  washer  M  be- 
tween friction  members  N  and  0,  so  that  A,  M,  N.  0  and 
shaft  B  revolve  together  as  one  member.  If  now  the  operator 
releases  the  hand  chain,  the  tendency  of  the  mechanism 
wculd  be  to  run  back,  if  the  load  is  heavy  enough.  This  is 
prevented,  however,  by  the  fact  that  friction  plate  N  is  pro- 
vided with  a  ratchet  mechanism  (not  shown  in  the  engrav- 
ing) which  prevents  It  from  rotating  backward,  and  as  A,  M, 
A',  0  and  JS  are  all  clamped  together,  the  load  is  held  station- 
ary.    If  sprocket  wheel  A  Is  rotated  backward  by  hand  chain 
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Fig.  2. 


Mechanism  of  the  Imperial  Hoist.  3ho\Fizig  Improved 
Brake  and  Suspension 


to  lower  the  load,  it  is  first  unscrewed  to  the  left  on  the 
threaded  shank  of  shaft  B.  thus  releasing  friction  surfaces  .1/, 
N  and  0,  and  permitting  the  work  to  descend  in  spite  of  the 
stationary  disk  N,  as  long  as  hand  wheel  A  Is  revolved.  When 
this  is  again  left  stationary  the  rotation  of  B  under  the  influ- 
ence of  the  load,  screws  it  into  the  hub  of  A,  thus  again  draw- 
ing the  surfaces  on  M,  JV  and  0  into  tight  contact,  and  stop- 
ping the  rotation  against  the  stationary  disk  N.  Pin  P  pre- 
vents A  and  B  from  unscrewing  more  than  is  necessary  to  give 
a  free  but  easily  controlled  descent.  The  load  thus  descends 
rapidly  and  smoothly  and  with  perfect  safety. 


Great  iiuiiis  have  been  taken  in  the  construction  of  this  line 
of  hoists  In  the  matter  of  selecting  suitable  materials  which 
would  give  satisfactory  wear  under  the  continued  abuse  to 
which  chain  blocks  are  subjected.  The  working  parts  are 
accurately  made  on  high-class  machinery,  and  are  all  thor- 
oughly protected  by  the  enclosed  two-piece  housing  provided. 
The  Imperial  hoist  is  made  in  a  number  of  sizes,  ranging  from 
%  to  20  tons  capacity. 


BLBVNEY   AUTOMATIC    POLISHING  MACHINE 
FOR  FINISHING  PUNCHINGS 

John  C.  Blevney,  210  High  St.,  Newark,  N.  J.,  has  built  for 
some  years  a  form  of  polishing  machine,  which  has  come  into 
extensive  use  for  finishing  metal  surfaces  of  all  kinds.  The 
distinctive  feature  of  this  polishing  machine  is  its  use  of  two 
belts.  The  inner  belt  is  usually  made  of  leather,  perforated 
and  ribbed,  as  described  later,  to  give  a  better  grinding  action. 
This  inner  belt  does  the  driving.  The  outer  belt  is  composed 
of  emery  cloth  and  rides  over  the  lower  belt,  passing  around 
one  of  the  two  pulleys  on  which  the  latter  is  carried,  and 
then  over  an  idler  of  its  own,  by  means  of  which  the  proper 
tension  is  maintained  on  it  irrespective  of  the  heavier  ten- 
sion given  to  the  driving  leather  belt.  This  construction, 
originally  applied  in  the  regular  vertical  machine  of  the 
builder,  can  easily  be  followed  in  the  horizontal  arrangement 
of  the  automatic  machine  illustrated  in  Figs.  1  and  2. 
Arrangement  of  Driving  Belts 

In   arranging  this  machine   for   the  automatic  finishing  of 
punch ings  and  other  flat  steel  parts,  the  belts  were  arranged 


Fig.  1. 


Blevney  Horizontal  Grinding  and  Polishing  Machine,  ^rlth 
Automatic  Belt  Feed 


to  run  horizontally  in  order  to  design  the  feeding  mechanism 
to  the  best  advantage.  The  structure  of  the  machine  is  of 
a  light  but  rigid  design,  and  carries  stiff  cylindrical  bars  on 
which  the  various  idler  and  driving  pulleys  and  other  operat- 
ing mechanisms  are  adjustably  mounted.  The  driving  belt 
from  the  main  line-shaft  is  led  to  tight  and  loose  pulleys  at 
the  right  of  the  base  of,  Fig.  1.  The  counter-shaft  on  which 
these  pulleys  are  mounted  is  adjustable  on  the  bar  by  which 
it  is  supported  to  give  the  proper  tension  to  the  driving  belt; 
this  latter  extends  diagonally  upwards  in  Fig.  2  to  the  driv- 
ing shaft  of  the  polishing  belts.  The  driving  shaft  is 
mounted  on  a  fixed  support  clamped  to  the  upper  bar  as 
shown,  and  it  carries  on  its  other  end  a  pulley  for  driving 
the  inner  or  leather  belt  of  the  double  belt  system.  This 
passes  over  an  idler  at  the  right  of  Fig.  2.  This  idler  pulley 
is  mounted  in  adjustable  bearings  and  the  proper  tension  on 
the  belt  Is  maintained  by  the  lever  and  weight  shown,  acting 
through  the  chain  connection  with  the  sliding  journal  sup- 
port. The  grinding  belt  proper,  of  emery  cloth,  lies  over 
the  leather  belt  and  extends  back  to  the  idler  at  the  left  of 
Fig.  2.  This  idler  is  also  mounted  on  a  sliding  journal  in 
the  upper  bar,  and  is  provided  with  a  lever  and  weight] 
arrangement  for  giving  it  the  proper  tension.  Tliis  tension 
is  less,  of  course,  for  the  emery  cloth  than  for  the  leather 
belt. 
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Feed  Mecbanlum 

So  far  the  general  arrangement  of  the  machine  Is  Identical 
with  that  for  the  original  vertical  design.  The  Improvement 
consists  in  the  addition  of  the  aiiloniatic  feeding  mechanism 
shown.  This  consists  of  a  holder  provided  with  driving  and 
idler  pnlleys  so  mounted  as  to  rotate  a  leather  feeding  belt 
across  the  under  surface  of  the  grinding  belt.  The  frame  In 
which  these  feed  belt  pulleys  are  mounted  can  be  adjusted 
so  that  the  belts  cross  each  other  at  any  desired  angle,  thus 
giving  an  opportunity  to  cross  the  grinding  marks  when 
roughing  and  finishing  cuts  are  taken.  On  the  feeding  belt 
are  riveted  suitable  metal  strips  or  pins  for  confining  the 
l)unchlngs  or  other  parts  which  are  to  he  finished.  The  move- 
ment of  the  feeding  belt  is  continuous,  being  driven  by  the 
chain  and  sprockets  shown  in  Fig.  1.  operated  by  bevel  and 
spur  gearing  from  a  vertical  shaft  through  the  center  of  the 
column  on  which  the  mechanism  is  mounted.  Connection 
with  the  counter-shaft  at  the  rear  of  the  machine  is  made,  as 
shown  in  Fig.  2.  by  a  pair  of  three-step  cone  pulleys,  which 
provide  means  for  varying  the  rate  of  feed. 

The  operator  sits  at  the  front  of  the  macliine  (Fig.  1)  and 
places  the  punchings  in  the  holders  on  the  constantly  mov- 
ing feed  belt.  The  mechanism  is  carefully  guarded  on  the 
operator's  side,  by  the  removable  sheet  iron  guard  shown. 
The  machine  has  a  capacity  for  finishing  punchings  of  1 
square  inch  surface  at  the  rate  of  4,000  per  hour. 

Pressure  for  polishing  is  produced  by  the  spring  and  weight 


For  accurate  Mat  grinding  the  inner  leather  driving  belt  may 
be  replaced  by  an  endlcaa  steel  belt.  This,  however,  does  not 
give  so  good  a  cushion  for  polishing  as  leather.  An  Improved 
form  of  Joint  Is  used  in  forming  ihe  light  emery  belts.  This 
joint  Is  shown  in  the  section  of  belt  on  the  fioor  in  Fig.  1. 
It  consists  of  a  series  of  interlocking  fingers  cut  from  each 
other  in  the  belt,  inserted  In  each  other,  and  then  glued  and 


A  Friction  RoUer  Attachment  for  Muklnff  Pine  AdJUBtizi«nta  on 
the  Beum  Caliper 

dried  under  pressure.  This  results  in  a  joint  as  strong  as 
the  original  belt,  and  at  the  same  time  of  the  same  thickness, 
if  properly  pressed.  It  is  made  without  waste  of  stock.  The 
belt  in  the  foreground  is  a  feed  belt  for  plain  washers  of  a 
considerable  range  of  diameter;  these  are  inserted  between 
the  tapering  steel  plates  provided. 

Besides  the  automatic  features  in  this  particular 
machine,  this  system  of  grinding  offers  evident  advan- 
tages in  the  way  of  rapidity  of  action,  simple  use  of 
the  emery  cloth,  and  provision  for  the  rapid  change 
of  grinding  material.  The  bearings  are  dust-proof  and 
the  machine  is  strongly  driven.  The  maker  is  pre- 
pared to  furnish  machines  of  the  same  principle  con- 
structed for  the  hand  or  automatic  finishing  of  almost 
any  work  for  which  polishing  by  emery  cloth  is 
adapted.  


Pig.  2.     Rear  Vle^p  of  Machine,  shelving  Drive  and  Tension  Mechanism 

controlled  presser-plate,  shown  immediately  above  the  belt 
in  Figs.  1  and  2.  A  latch  is  provided  for  raising  this  plate 
off  the  belt  when  no  work  is  beneath  it  and  a  stop  is  also 
furnished  to  limit  the  thickness  to  which  the  work  is  ground, 
and  to  prevent,  as  well,  the  grinding  of  the  feed  belt  and  its 
holders  when  no  work  is  passing  through  the  machine.  The 
feed  belt  itself  runs  on  a  metal  plate.  The  surfaces  finished 
are  thus  true  with  each  other,  the  belts  being  held  between 
two  flat  metal  surfaces. 

Construction  of  Belts 
The  construction  of  the  belts  is  interesting  in  a  number  of 
respects.  The  inner  or  driving  belt  is  usually  made  of 
leather,  ribbed  as  shown  in  the  sample  on  the  floor  at  the 
base  of  the  machine  in  Fig.  1.  This  ribbing  raises  correspond- 
ing ribs  in  the  thin  emery  cloth  belt  which  runs  over  it.  giv- 
ing alternate  grinding  and  relieving  surfaces  to  the  belt; 
this  gives  provision  for  taking  care  of  the  dust  produced  by 
the  grinding,  and  prevents  clogging  with  grains  of  emery,  as 
would  be  the  case  if  its  surface  were  smooth  and  unbroken. 
In  this  respect  the  action  of  the  ribbed  belt  is  similar  to  that 
of  the  grooved  surface  so  largely  used  for  disk  grinders, 
though  it  has  the  advantage  over  the  latter  that  the  ribs  con- 
stantly change  position,  as  the  emery  belt  is  constantly  chang- 
ing its  position  with  relation  to  the  leather  belt  by  which  it  is 
driven.  The  dust  which  collects  in  the  recesses  between  the 
ribs  is  easily  thrown  off  on  the  revolving  pulleys,  and  the  belt 
is  kept  cool  as  well  by  its  rapid  motion. 


IMPROVED  ADJUSTMENT  FOR  COLUMBIA 
CALIPERS 

The  E.  G.  Smith  Co.,  134  No.  3rd  St.,  Columbia.  Pa.. 
maker  of  the  well-known  "Columbia"  line  of  machin- 
ists' tools,  has  recently  improved  the  standard  beam 
caliper,  as  shown  in  the  accompanying  engraving,  by 
the  addition  of  an  ingenious  attachment  for  making 
fine  adjustments.  This  new  attachment,  which  the 
makers  call  the  "fine  roll,"  is  exceedingly  simple.  It 
consists  of  a  roller  straddling  the  scale,  and  pulling 
the  sliding  head  along  forward  or  backward  as  re- 
quired. It  does  this  very  smoothly,  and  delicate  adjustments 
can  be  made  with  much  greater  rapidity  and  ease  than  with 
the  old  style  adjusting  screw.  This  attachment  is  furnished 
with  any  of  the  maker's  calipers. 


"DUQUETTE"  TWO-WAY  PIPE  WRENCH 
Tlie   chain   pipe   wrench   shown   herewith    is   made   by   the 
Toledo  Wrench  Co.,   1507  Nicholas  Building,  Toledo.  O..  and 
is  known  as  the  "Duquette"  two  way  pipe  wrench.     Three  im- 


A  Chain  Pipe  Wrench  whose  Action  Is  Reversible 

portant  improvements  are  offered  in  its  design.  First,  it  has 
a  positive  two  way  action.  It  works  like  a  ratchet  in  either 
direction,  grips  the  work  instantly,  and  can  be  reversed  im- 
mediately. The  annoyance  arising  from  a  crossed  thread  in 
starting  a  jointed  pipe  is  quickly  overcome;  no  re-adjustment 
of  the  chain  is  necessary.     The  second  advantage  is  that  this 
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wrench  lins  no  teeth,  yet  It  will  take  a  tight  grip  on  an  oil 
covered  nickel  pipe  without  crushing  or  marring  the  surface. 
In  the  third  place,  being  of  the  type  in  which  pressure  Is 
applied  practically  throughout  the  whole  circumference  of 
the  pipe,  there  is  no  tendency  to  crush  rusty  spots  In  old 
pipes,  or  to  open  new  pipes  at  a  seam,  as  sometimes  happens. 
The  head  portion  of  the  handle,  in  connection  with  the  inner 
surface  of  the  chain  links,  gives  practically  a  true  circular 
pressure  about  the  work,  exerting  a  uniform  pressure.  The 
wrench  releases  immediately  when  the  pressure  is  removed, 
hut  will  bite  again  and  not  slip  so  long  as  force  is  exerted. 
All  parts  of  this  tool  are  well  made  and  are  interchangeable. 
Being  suited  to  a  wide  range  of  work,  it  should  find  ready 
appreciation  with  mechanics  in  general. 


ROTARY   FILE   AUTOMATIC    BAND    SAW 
SHARPENER 

The  accompanying  illustration  shows  a  band  saw  filing 
machine  made  by  the  Rotary  File  &  JIachine  Co.,  .589  Kent 
Ave.,  Brooklyn,  N.  Y.  It  Is  a  new  design  of  filing  machine 
which  has  been  built  for  some  years,  and  which  has  met  with 
a  high  degree  of  appreciation  among  users  of  band  saws. 
The  tool  is  chiefly  remarkable  for  the  simplicity  with  which 
it  performs  a  somewhat  complicated  operation.  The  file  it- 
self is  circular  and  revolves  continuously.  It  has  file  teeth 
cut  for  about  three-quarters  of  its  periphery,  the  remaining 
part  being  smooth.  The  file  teeth  are  cut  at  such  an  angle 
as  to  give  very  efficient  action.  The  smooth  portion  of  the 
file  is  used  in  feeding  the  saw,  as  will  be  described. 

The  machine  is  driven  from  the  tight  and  loose  pulleys  at 
the  left.  The  driving-shaft  is  connected  by  gearing  with 
the  cam-shaft  above  it,  which  is  mounted  in  bearings  on  arms 
swinging  about  the  driving-shaft  as  a  pivot.  The  cam  has 
acting  surfaces  on  its  periphery  and  on  its  face.  The  surface 
on  its  periphery  bears  against  a  roll  on  the  stationary  stand 
bolted  to  the  base,  so  that  the  cam-shaft  is  thus  rocked  in 
toward  and  out  away  from  the  saw.  The  cam  surface  on  the 
face  l)ears  against  a  similar  roll  pivoted  on  the  stand,  and 
gives  the  cam-shaft  an  axial  movement.  These  axial  and 
rocking  movements  are,  of  course,  imparted  to  the  file  itself, 
which  is  mounted  on  the  cam-shaft. 


A  Band  Saw  Sharpener  of  Noticeable  Simplicity 

The  saw  is  held  in  the  frame  shown,  being  guided  by  the 
ledges  on  which  it  rests.  It  passes  through  the  adjustable 
friction  clamp  in  the  center  of  the  frame,  w-hich  gives  the 
proper  tension  for  holding  the  saw  during  the  filing,  and  still 
permits  it  to  be  fed  forward  without  binding.  The  holding 
frame  may  be  swung  about  its  pivot  to  change  the  angle  of 
the  tooth,  and  may  he  adjusted  in  and  out  to  agree  with  the 
width  of  the  saw  blade. 

The  operation  of  the  machine  is  as  follows:  Considering 
that  the  blade  is  in  proper  position,  the  file,  as  it  revolves, 
is  forced  into  the  tooth,  cutting  the  worn  metal  away  and 
sharpening  it  to  give  a  new  cutting  edge.  The  face  and  peri- 
phery cams  then  swing  the  file  out  and  back,  dropping  it 
into  the  next  tooth  of  the  blade;  by  the  continued  action  of 
the  cams,  the  rotating  file  is  properly  placed  in  this  tooth 
and  the  blade  is  pushed  forward  by  the  file  until  the  position 
occupied  by  the  preceding  tooth  is  reached.  This  pushing  of 
the  blade  is  done  on  the  smooth  portion  of  the  periphery  of 
the   file.     The   cutting    does    not    commence    again    until    the 


blade  is  fed  forward  as  described.  Suitable  adjusting  screws 
regulate  the  movements  of  the  cams,  which  may  be  varied  to 
suit  saws  of  different  width  and  pitches. 

The  concave  face  given  to  the  tooth  by  the  file  is  said  to 
he  much  superior  to  the  convex  surface  given  by  the  hand 
operation,  even  when  the  latter  is  skillfully  done.  U  is 
claimed,  also,  that  the  cost  of  files  is  reduced  by  the  use  of 
this  machine. 


QUEEN  CITY  MULTIPLE  PUNCH 

The  accompanying  illustration  shows  a  multiple  punching 
machine  recently  built  by  the  Queen  City  Punch  &  Shear  Co., 
of  Cincinnati,  O.  It  is  well  adapted  to  general  work,  owing 
to  its  large  capacity  and  convenience  of  arrangement.  The 
punches  and  dies  are  interchangeable,  and  can  be  spaced  in 
any  position  reriuired  by  the  work  to  be  done.  The  capacity 
of  the  tool  permits  the  punching  of  fifteen  Vi-inch  holes  In  14- 
inch  material,  in  one  operation. 


A  Multiple  Punching^  Machine  vrith  Adjustable  Punches  and  Dies 

The  machine  is  built  with  any  depth  of  throat,  and  any 
depth  between  the  housings  required.  The  engraving  shows 
the  machine  with  48  inches  between  the  housings,  and  a  3- 
inch  throat.  It  can  he  either  belt  or  motor-driven.  Machine 
cut  gearing  is  used,  insuring  smooth  and  noiseless  operation; 
and  the  machine  is  equipped  with  a  newly  designed  automatic 
speed  stop  clutch,  which  the  builders  have  found  to  give  un- 
usually good  service.  This  machine  can  also  be  used  as  a 
gap  shear  by  removing  the  punching  tools  and  attaching  suit- 
able blades  for  such  work.  The  tool  thus  appears  to  be  well 
adapted  to  general  or  special  machine  shop  use. 


TWENTY-ONE   INCH  SNYDER  UPRIGHT  DRILL 

J.  E.  Snyder  &  Son  of  Worcester,  Mass.,  have  placed  on  the 
market  the  21-inch  drill  shown  in  the  accompanying  engrav- 
ing. As  may  be  seen,  it  is  a  rugged  and  business-like  appear- 
ing tool,  and  is  capable  of  doing  heavy  work  for  a  machine  of 
its  size.  It  has  sufficient  driving  power  to  drill  134-inch  holes 
in  cast  iron,  or  l"i-inch  holes  in  solid  machinery  steel.  It  has 
a  wheel  and  lever  feed  combined,  and  a  power  feed  with 
automatic  stop.  The  whole  driving  mechanism,  including  the 
bevel  gearing  and  the  belt  area,  has  been  designed  for  heavy 
service. 

The  following  dimensions  will  give  an  idea  of  its  size  and 
capacity.  The  height  from  the  floor  to  the  upper  cone  pulley 
is  21   inches.     The  machine  will  take  26   inches  between   the 
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table  and  the  end  of  the  spindle,  or  43'/.'  Inches  on  the  base. 
The  table  Is  17  inches  In  diameter,  and  (he  main  column  6 
Inches.  The  driving  pulleys  are  11  inches  In  diameter  for 
2M.'-lnch  belt,  and  the  cone  pulleys  range  from  1%  to  10  Inches 
for  the  same  width  of  belt.  The  spindle.  In  the  sleeve,  Is  IVL' 
Inch  in  diameter.  It  has  an  automaiic  feed  of  8  Inches,  and 
has  a  No.  3  Morse  taper  hole.  The  weight  of  the  machine  is 
about  900  pounds.     It  Is  shown  here  arranged  for  motor-drive. 


A  21-incb  DriU  of  Rugged  Design 

using  a  1-H.P.,  220-volt,  General  Electric  direct-Lurrent  motor. 
It  is  regularly  furnished  for  tight  and  loose  pulley  drive. 

At  the  Mechanical  and  Electrical  Exhibition  recently  held 
in  Worcester,  this  tool  attracted  considerable  attention.  It 
was  tested  by  drilling  seven  %-inch  holes  in  l^i-inch  solid 
cast  iron,  doing  this  in  30  seconds  with  the  lever  feed.  The 
operator  was  unable  to  stall  the  machine,  though  using  his 
whole  weight  on  the  lever. 


"VIXEN"  HAND  MILLING  TOOL 

In  the  department  of  New  Machinery  and  Tools  in  the 
September,  1908,  issue  of  Machixert,  we  described  the 
"Vixen"  patent  milling  file.  The  maker  of  this  file,  the 
National  File  &  Tool  Co.,  110  Allegheny  Ave.,  Philadelphia, 
Pa.,  has  recently  adapted  this  style  of  file  to  be  used  as  a 
hand  planing  or  surface  milling  tool  for  metal. 


The  "Vixen"  Milling  File  adapted  for  use  as  a  Hand  Planing  or 
Surfacing  Tool 

As  may  been  seen  in  the  engraving,  the  construction  is  very 
simple.  A  strip  of  hard  wood  is  provided  with  a  convenient 
metal  handle,  and  a  small  projecting  front  hook  to  assist  in 
guiding  the  stroke.  Attached  to  the  lower  side  of  this  wooden 
strip,  by  bolts  as  shown,  is  a  "Vixen"  milling  tool  or  file 
blade.  When  so  held,  this  blade  is  in  convenient  form  to  use 
on  all  sorts  of  surfacing  operations  on  all  sorts  of  materials. 


such  as  steel,  iron,  copper,  tin,  babbiit.  aluminum,  bronze, 
marble,  etc.  The  peculiar  shape  and  cutting  actions  of  the 
teeth  have  been  explained  before.  Suffice  It  to  say  that  they 
are  machined  In8tea<l  of  being  strujk  by  a  chisel,  and  that 
carefully  shaped  and  very  efficient  cutting  teeth  are  thus 
obtained.  This  surface  milling  tool  U  fiiniished  In  8,  10, 
H,  Iti  and  18-lncli  lengths. 


TAYLOR  &  FENN  TYPE  C  MANUFAC- 
TURERS' DRILL 

The  manufacturers'  sensitive  drill  made  by  the  Taylor  t 
Fenn  Co.,  of  Hartford.  Conn.,  is  now  furnished  with  a  simple 
and  effective  design  of  power  feed  when  so  desired.  The  drill 
press  provided  with  power  feed  is  called  by  the  makers  the 
"Type  C."     It  is  illustrated  In   Figs.  1  and  2. 

The  general  features  of  the  Taylor  &  Fenn  sensitive  drill 
are  well  known.  In  the  multi-spindle  style  shown  in  Fig.  1 
the  separate  columns  are  adjustable  on  the  top  of  the  base 
to  any  desired  center  distance  within  the  limits  of  adjust- 
ment required  for  the  machine.  Each  separate  column  car- 
ries a  complete  driving  mechanism,  with  a  geared  variable 
speed  drive,  operated  by  the  lever  seen  projecting  from  the 
gear  box  at  the  rear  in  Fig.  2.  A  vertical  variable  speed 
shaft  passes   up  through   the   center  of  the  column,  and   Is 


Pig.  1.    Taylor  &  Penn  Multiple  Spindle  Sensitive  DrlU  with  Power  Feed 

connected  with  the  drill  spindle  by  a  chain  and  sprocket 
wheels  at  the  top.  This  chain  is  shown  provided  with  a 
guard. 

The  details  of  the  automatic  feed  are  best  seen  in  Fig.  2. 
A  vertical  worm-shaft  is  geared  with  the  spindle  at  the  top 
of  the  column.  Two  rates  of  feed,  one  of  0.0071  and  the 
other  0.0096  inch  per  revolution  of  the  spindle,  are  pro- 
vided by  loosening  the  nut  on  the  intermediate  gear  stud  and 
reversing  the  compound  connecting  gear.  The  worm  on  the 
vertical  shaft  engages  a  worm-gear  with  a  bronze  rim  and  a 
hardened  steel  center,  in  which  notches  are  cut  to  form  a 
clutch  ring  for  receiving  the  driving  lever.  The  worm-wheel 
runs  free  on  a  bronze  bushing  when  the  driving  lever  Is  dis- 
engaged. It  always  remains  in  mesh  with  the  worm,  so  that 
the  wear  is  evenly  distributed  over  all  the  teeth.     The  driv- 
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iiiK  lever  is  fastened  to  a  claiup  collar  lliat  fits  on  the  end 
of  the  feed  pinion  shaft,  which  is  octagon  in  shape,  permit- 
ting of  eight  settings  of  the  feed  lever.  It  it  is  desired  to 
shorten  or  lengthen  the  range  of  feed,  it  may  be  quiciily 
accomplished  by  loosening  the  binder  screw  on  the  clamp 
collar,  slipping  it  off  and  replacing  it  into  position  so  that 
the  lever  shall  have  mininuini  travel  to  the  knock-off.  The 
lever  is  disengaged  from  the  clutch  ring  by  means  of  a 
hardened  knock-off,  which  has  an  adjustment  greater  than 
the  distance  between  the  notches  on  the  clutch  ring,  and 
may  then  be  set  to  drill  holes  of  a  given  depth  with  great 
accuracy 


Fig.  2.    The  Mechanism  of  the  Power  Feed 

The  'Type  C"  drill  press  illustrated  herewith  is  the  same 
as  the  regular  "Type  A"  machine,  with  the  addition  of  the 
automatic  power  feed.  The  separate  spindle  columns  are 
Interchangeable  with  all  the  other  types,  and  may  be  used 
in  combination  with  any  of  them  on  the  same  base.  This 
same  power  feed  may  also  be  applied  to  one  spindle  of  the 
•"Type  B"  machine  which  was  illustrated  in  the  New  Tools 
department  of  the  January,  1909,  issue  of  Maciiineky.  By 
this  means  all  the  spindles  are  fed  simultaneously.  The 
power  feed  may  at  any  time  be  disengaged  and  the  same  lever 
feed  used  as  in  the  ordinary  "Type  A"  machine. 


No  289  J^l 


AUXILIARY  SCALE  ATTACHMENT  FOR 
STARRETT  SQUARES 
The  attachment  shown  herewith  is  furnished  by  the  L.  S. 
Starrett  Co.,  Athol,  Mass.,  for  use  with  the  12-,  IS-  and  24- 
Inch  blades  of  the  Xo.  11,  23  and  33  squares.  It  can.be  used 
with  any  of  the  makers'  regular  rules  up  to  1  inch  in  width, 
or  with  the  No.  21  flat  steel  square  as  well. 

The  ways  in  which  it  may 
be  used  will  readily  be  appre- 
ciated. It  is  shown  in  the  en- 
graving holding  two  rules  or 
blades  together  at  right  angles. 
Either  of  these  may  be  adjusted 
in  relation  to  the  other  for  any 
dimension  within  their  range. 
The  blades  are  held  squarely 
at  right  angles  to  each  other. 
This  device  increases  the  use- 
fulness of  the  combination 
square  in  laying  out  cen- 
ters, or  in  scribing  lines  at  right  angles  to  each  other, 
but  at  a  given  angle  with  a  reference  surface.  They  also 
convert  the  combination  square  into  a  height  gage  or  beam 
caliper,  and  extend  its  usefulness  in  many  other  direc- 
tions which  will  readily  be  appreciated  by  the  mechanic  who 
uses  it. 


it 
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A  Device  for  Clamping  together 
Scales  and  the  Blades  of  Squares 


M.  S.  W.  PORTABLE  HACK-SAW  MACHINE 
The  Massachusetts  Saw  Works  of  Chicopee,  Mass.,  has  de- 
signed a  portable  hack-saw  machine  for  use  in  cutting  rails, 
I-beams  and  other  steel  shapes,  in  place.     Such  work  hitherto 


has  either  been  done  by  a  portable  circular  saw  machine,  or 
by  the  ordinary  hand  hack-saw,  generally  operated  by  two 
mtn.  The  ordinary  portable  saw  has  the  disadvantage  of 
requiring  two  or  three  men  to  set  It  up  and  operate  it,  and 
it  is  troublesome  as  well  in  the  matter  of  keeping  the  saw  s 
in  the  proper  condition.  The  hand  hack-saw  is  a  slow  and 
tedious  device.  It  takes  e.\perienced  men  to  cut  through  an 
ordinary  rail  or  I-beam  without  breaking  several  blades,  and 
it  takes  conscientious  men  to  work  on  such  a  job  without 
doing  more  or  less  loafing. 

The  attachment  shown  in  the  accompanying  engraving  uses 
the  hack-saw  under  the  best  conditions.  The  clamp  is  uni- 
versal, and  may  be  easily  adjusted  to  any  steel  shape,  or  to 
almost  any  kind  of  miscellaneous  work  it  may  be  desired  to 
saw.  The  saw  is  operated  by  a  long  handle,  so  that  the  work- 
man stands  or  sits  in  the  position  most  convenient  for  pro- 
tracted exertion.  This  handle  is  mounted  on  a  pivoted  base, 
so  that  cuts  may  be  taken  at  any  desired  angle.  The  frame 
itself  is  solid  and  substantial,  and  is  provided  with  an  ad- 
justable weight  for  giving  a  suitable  and  even  rate  of  feed. 


A  Portable  Hand-operated  Hack-saw  Machine 

The  whole  apparatus,  set  to  run,  weighs  about  90  pounds. 
One  man  can  easily  cut  through  a  9-inch  I-beam  In  from 
twenty-five  to  thirty  minutes,  without  resting.  Saws  in  this 
machine  make  clean  straight  cuts,  and  the  danger  of  breakage 
is  reduced  to  a  minimum.  Fourteen-inch  blades  are  used.  The 
makers  sell  a  grade  of  blade  which  they  call  the  "Victor 
Special  P"  blade  which  has  been  found  to  give  unusual  satis- 
faction on  I-beam  and  rail  work. 


STARRETT  CENTER  GAGE  ATTACHMENT 

The  center  gage  attachment  shown  herewith  is  made  by  the 
,.  S.  Starrett  Co.,  Athol,  Mass.     It  consists  of  a  V-block,  with 
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A  V-block  Holder  for  the  Center  Gage 

a  slot  containing  a  flat  spring  to  hold  the  center  gage,  by 
friction,  parallel  with  the  V-surface.  By  placing  the  block 
against  the  lathe  spindle  or  face-plate,  a  threading  tool  can 
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be  adjuBted  in  proper  alignment  to  cut  both  Bides  of  a  thread 
to  the  exact  aiiKl''.  lor  either  external  or  internal  work.  The 
V-block  will  be  found  convenient  tor  lining  the  attachment  ou 
arbors  or  other  cylindrical  pieces.  The  attachment  la  adapted 
to  holding  the  gage  either  by  the  side  or  end.  In  any  position 
required  for  the  work  in  hand. 

FOSDICK  MOTOR-DRIVEN    HORIZONTAL    BOR- 
ING, DRILLING  AND  MILLING  MACHINE 

In  the  October,  I'JVS,  issue  ol  AIai  ui.nluy,  in  the  department 
of  New  Machinery  and  Tools,  we  Illustrated  the  No.  0  hori- 
zontal boring,  drilling  and  milling  machine  made  by  the  Fos- 
dick  Machine  Tool  Co.,  of  Cincinnati,  O.  Provision  has 
recently  been  made  for  equipping  this  boring  machine  with 
constant  speed  motor  drive,  as  shown  in  Fig.  1.  The  speed 
box  used  is  of  the  tumbler  gear  type,  and  is  equipped  with 
steel  gears  throughout.  There  are  four  changes  made  through 
the  tumbler  gears,  and  two  changes  made  through  the  back 
gears  in  the  speed  box,  making  a  total  of  eight  changes  of 
speed.  The  slow  speed  change  is  made  through  a  pair  of  tool 
steel  clutches,  4  inches  in  diameter,  and  the  high  speed  change 
through  a  powerful  friction  clutch,  5V->  inches  in  diameter. 
These  changes  are  controlled  by  a  lever  shown  running  to 
the  front  of  the  machine,  which  can  also  be  used  for  starting 
and  stopping.  A  5  H.P.  constant  speed  motor,  1,000  R.P.M.,  is 
used,  geared  direct  to  the  drive  shaft  through  a  pair  of  spur 
gears,  the  pinion  of  which  is  of  rawhide,  brass  mounted. 

In  using  a  variable  speed  motor,  the  equipment  is  similar 
to  that  shown,  with  the  exception  of  the  speed  box  and  the 
controller.  A  drum  type  of  controller  is  used  on  the  variable 
speed  motor  drive,  mounted  on  the  head,  where  the  speeds 
can  be  easily  controlled  from  the  front  of  the  machine.  The 
lever  for  starting,  stopping  or  making  the  back  gear  changes, 
is  in  the  same  position  as  shown  for  the  coristant  speed  drive. 


and  ItB  hand-wheel  may  be  withdrawn,  leaving  the  table  free. 
Foui-  tightener  bolts  are  provided  for  securely  fastening  the 
rotary  platen  to  the  baseplate  when  the  adjustment  has  beea 
made.     The  baae-plate  in  turn  Is  tongued  and   bolted  to  the 


Pig.  2.    Auxiliary  Table.  Facing  Attachment,  and  Revolving  Toble 
for  Boring  Machine 

cross-table  of  the  machine.  This  table  is  graduated  to  % 
degree.  It  is  24  inches  in  diameter  and  6  inches  high,  with 
an  accurately  bored  center  hole  for  arbors  and  plugs.  Four 
cored  T-sIots  are  provided  in  the  top  surface. 


Pig.  1.    Arrangement  of  Drive  on  Fosdick  Boring  Machine,  for  Use  with  Constant  Speed  Motor 

Fig.  2  Illustrates  three  recent  attachments  provided  for  this 
machine.  The  star  feed  facing  attachment  can  be  bolted 
directly  to  the  spindle  sleeve,  or  clamped  in  any  desired  posi- 
tion on  the  spindle  itself.  It  will  face  work  up  to  18  inches 
in  diameter.  The  auxiliary  table  is  used  for  overhanging 
parts  of  any  kind,  which  may  be  bolted  to  it,  or  allowed  to 
slide  on  it  with  the  adjustment  of  the  main  table.  It  is  8 
inches  wide  and  48  inches  long,  and  is  provided  with  a  T-sIot 
for  its  full  length.  The  swiveling  table  shown  may  be  revolved 
by  hand  or  by  worm-wheel  movement  as  desired;    the  worm 


COMPENSATING  AUTOMATIC  STOP  FOR 
"LO-SWING"  LATHE 
The  well-known  "Lo-Swing"  lathe  built  by  the  Fitchburg 
Machine  Works,  Fitchburg,  Mass.  (see  description  in  the  No- 
vember, 190.5,  and  September,  1907,  issues  of 
Machixery,  has  recently  been  equipped  with 
the  improved  stop  motien  illustrated  here- 
with.' The  particular  point  of  advantage  in 
the  construction  of  this  stop  motion  is  its 
provision  of  means  for  stopping  all  the  cuts 
taken  on  the  machine  at  a  desired  distance 
from  the  head-stock  end  of  the  stock,  no  mat- 
ter what  the  depth  of  the  centering  may  have 
been;  or  the  desired  shoulder  distances  may 
all  be  cut  to  dimensions  measured  from  the 
deepest  point  of  a  rough  or  irregular  end; 
furthermore,  the  mechanisms  makes  provision 
for  stopping  the  cuts  automatically  at  desired 
distances  from  shoulders  turned  in  previous 
operations,  on  cuts  taken  from  the  opposite 
end  of  the  stock. 

In  the  illustration,  A  is  a  stop  rod,  mounted 
on  fixed  brackets  on  the  base  of  the  machine, 
and  carrying  stops  B,  which  may  be  adjusted 
to  any  desired  position  to  throw  out  the  feed 
mechanism  in  the  carriage  of  the  lathe.  The 
left-hand  support  C.  of  this  bar  A.  contains  a 
sleeve  in  which  the  bar  is  journaled.  Ti:is 
sleeve  has  cut  in  its  periphery  a  coarse  thread, 
as  indicated  by  the  dotted  lines,  and  is  pro- 
vided with  a  handle  by  which  it  may  be 
rocked.  A  cone  pointed  screw,  fast  in  support 
C,  enters  this  groove.  It  will  be  seen  that  the 
rocking  of  handle  D  will  thus  move  the 
sleeve  axially,  and  will  likewise  shift  the 
axial  position  of  bar  A  and  the  stops  B, 
which  are  mounted  on  it.  To  the  left  end  of  bar 
A      is     clamped      arm     E.     carrying      index     finger  F. 

The  operation  of  this  device  is  as  follows:  The  first  piece 
of  work  of  a  lot  having  been  placed  on  the  centers,  ready  for 
turning,  arm  E  is  swung  up  to  the  work,  and  handle  D  Is 
rocked  until  the  end  of  finger  F  just  touches  the  end  of  the 
work.  E  is  then  swung  back  again  with  D  remaining  in 
place.  Bar  A  has  now  been  set  to  a  position  depending  upon 
the  position  of  the  end  of  the  stock  being  turned;  stops  B 
next  are  set  to  give  the  required  shoulder  distances  as  meas- 
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uied  from  tliat  end.  If  the  next  piece  put  in  the  machine 
iB  rentered  too  deeply,  F  is  swinig  up  again  opposite  the 
end  of  the  work,  and  I)  is  rocked  until  the  end  of  the  finger 
again  matches.  This  shifts  A  to  the  right  as  may  be  re- 
quired to  give  the  same  dimensions  as  before,  measured  from 
the  end  of  the  new  bar  of  stock.  In  the  same  way,  for  very 
rough  work,  the  end  of  finger  F  is  placed  a  trifle  inside  the 


pressure  unless  the  motor  Is  stopped  or  the  liquid  driven 
through  the  safety  valve.  Other  types  of  valves  may  be  sub- 
stituted to  meet  special  conditions.  A  gage  is  furnished  to 
read  in  tons  or  pounds  per  square  inch,  as  desired. 


Jfoc/!/Hrr(/,.V.  1*. 
Compensatins  Automatic  Feed  Stop  for  Lathe 

position  where  the  end  of  the  stock  will  just  clean  off  in 
machining.  In  second  operation  work,  finger  F  is  similarly 
set  to  agree  with  the  position  of  the  shoulder  from  which  it 
is  desired  to  take  measurements. 

The  operation  of  this  stop  is  practically  Instantaneous,  and 
adds  greatly  to  the  accuracy  and  convenience  of  the  machine. 


A  Press  for  General  Shop  Use  in  Pressing: 
on  Bearings,  etc. 


ROCKFORD  MACHINE  &  SHUTTLE  CO.'S  PRE- 
CISION BENCH  LATHE 

We  illustrate  herewith  a  precision  bench  lathe  made  by 
the  Rockford  Machine  &  Shuttle  Co..  of  Rockford,  111.  It  is 
designed  for  small  tool  work,  jigs,  etc.,  or  wherever  accurate 
lathe  operations  are  required,  though  it  is  well  adapted  for 
the  finer   grades  of  manufacturing  purposes  as   well. 

The  collet  has  capacity  for  stock  up  to  Vj  inch  In  diam- 
eter. The  lathe  swings  7  Inches  over  the  bed  and  iVn  Inches 
over  the  slide  rest,  and  takes  16  inches  between  the  centers. 


WATSON-STILLMAN    REVERSED 
CYLINDER   PRESS 

A  recent  addition  to  the  line  of  presses  made  by  the  Wat- 
son-Stillman  Co.,  50  Church  St.,  New  York  City,  is  shown  in 
the  accompanying  engraving.  This  is  a  reversed  cylinder 
forcing  press  especially  adapted  for  pressing  on  bearings  and 
for  miscellaneous  shop  work.  As  will  be  seen  from  the  illus- 
tration, a  crane 
bracket  and  beam, 
extending  from  one 
end,  enables  the  op- 
erator to  swing  a 
heavy  piece  of  work 
onto  bracket  shelves 
extending  out  from 
each  side  of  the  bot- 
tom platen.  These 
shelves,  30  inches 
long  by  12  inches 
wide,  are  detachable. 
can  be  lifted  off.  en 
jobs  where  they 
would  be  In  the  way, 
and  are  sufficiently 
strong  to  support 
any  work  that  will 
go  into  the  machine. 
They  will  be  appre- 
^^^  ciated  by  those  who 

^^  ''         ^  HffTHB^  have     had     to     push 

B^^_—  -«^^       CJi^i  /i  castings  or  parts  into- 

^I^B  ^Ih  place  on  the  ordinary 

^^/fr  ^1^1^  small  platen. 

The  motor,  mount- 
ed upon  pedestals 
on  top  of  the  press, 
drives  the  pump 
shaft  through  single 
gearing.  A  hand  or  belted  drive  is  furnished  if  desired  in- 
stead of  the  motor.  On  the  other  end  of  the  pump  shaft  are 
two  eccentrics,  each  driving  one  of  the  pistons  of  a  %-inch 
by  2-inch  twin  pump,  for  which  the  pedestal  legs  act  as 
reservoirs. 

The  operating  valve  is  of  the  single  screw  stem  type,  and 
connected  to  release  the  pressure  from  the  work  when  opened, 
and  start  the  ram  down  when  closed.     It  will  not  retain  the 


Rockford  Precision  Lathe,  \riih  WaU  Countershaft 

A  carefully  designed  thrust  bearing  is  provided.  The  head 
and  tail  centers  are  ground  to  No.  1  Morse  taper,  and  the 
rear  end  of  the  spindle  is  fitted  to  the  standard  size  for 
indexing  plates.  The  cone  pulley  fiange  is  provided  with 
two  rows  of  index  holes.  The  counter-shaft  shown  ia  in- 
tended to  be  screwed  to  the  wall.  It  is  provided,  as  may  be 
seen,  with  a  second  shaft  for  driving  grinding  and  other 
attachments. 


STANDARD   DESIGN  FOR  NEWTON  HORI- 
ZONTAL MILLING  MACHINE 

The  Newton  Machine  Tool  Works,  Inc.,  of  Philadelphia,  Pa., 
has  persistently  re-designed  its  line  of  horizontal  milling  ma- 
chines, to  keep  pace  with  the  capabilities  of  modern,  inserted 
tooth,  high-speed  cutters.  The  changes  that  have  been  made 
have  related  mostly  to  the  general  stiffness  of  the  machine, 
and  to  the  power  of  the  driving  mechanism.  It  has  been 
found  that  the  rate  of  removal  of  metal  is  about  l^  cubic 
inch  per  minute  per  H.P.,  the  volume  removed  being  propor- 
tionate to  the  size  of  the  machine.  This  high  rate  of  removal 
results  in  cuts  so  rapid,  that  the  time  of  setting  the  work 
and  adjusting  the  cutters  has  become  the  important  factor 
en  most  work,  rather  than  the  time  required  on  the  cut  itself. 
For  this  reason  the  builders  have  found  it  advisable  to  re- 
design the  mechanism  of  their  horizontal  milling  machines 
from  the  standpoint  of  convenience  and  rapidity  of  handling. 
The  machine  shown  in  Figs.  1  and  2  has  the  controlling 
levers  all  mounted  within  convenient  range  of  the  operator, 
so  that  any  movement  except  the  clamping  of  the  rail  can  be 
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obtained  instantly.  This  latter  adjustment  offers  no  difficul- 
ties, however,  since  the  use  of  roller  thrust  bearings  at  the 
top  and  bottom  of  the  elevating  screws  permits  the  rail  gibs 
to  be  tightened  to  a  stiff  running  fit.  and  be  so  usfd  for  heavy 
cuts.    Lever  A,  shown  attached  to  the  rock-shaft  at  the  bottom 


bt'  slipped  forward  or  back  on  its  shaft  to  give  hand  vertical 
adjustment  to  the  rail  or  to  the  table  as  required. 

It  will  be  seen  that  the  operator  has  all  the  required  con- 
trolling levers  within  easy  reach  of  his  working  position. 

Tills  line  of  machines  is  complete  in  all  sizes  from  the 
smallest  (having  a  table  14  inches  wide  with  20  inches  be- 
tween the  uprights)  to  the  largest,  having  a  table  60  inches 
wide  and  70  inches  between  the  uprights.  On  the  machine 
Illustrated,  the  makers  have  been  able.  In  their  own  shop, 
on  cast  iron  brackets,  to  take  cuts  9  inches  wide,  r>/l6  Inch 
deep  and  l.'i  inches  long,  in  one  and  one-half  minute.  An- 
other cut  which  was  taken  was  11 '/4  inches  wide  and  3/16 
inch  deep  with  a  table  feed  of  llVa  inches  per  minute.  The 
machine  here  shown  will  be  supplied  with  either  a  15  or  a 
20-horse-power  motor,  according  to  the  work  to  be  done.  The 
average  removal  of  metal  is  IV*  cubic  inch  per  minute. 


UNDERWOOD   AUTOMOBILE   CYLINDER 
RE-BORING  MACHINE 

H.  B.  Underwood  &  Co.,  1024  Hamilton  St.,  Philadelphia, 
Pa.,  in  the  regular  run  of  shop  work  has  been  frequently 
called    upon   to   re-bore   automobile  cylinders.     Fi-l'-c    it    a 


FiGT-  1.    The  Operating  Side  of  the  Newton  Standard  Horizontal  Miller 

of  the  bed  in  Fig.  1,  passes  through  to  the  opposite  side  as 
shown  in  Fig.  2,  and  is  there  connected  with  a  bevel  gear 
reversing  clutch  by  means  of  which  all  the  feeds  and  fast 
traverse  movements  are  stopped,  started  and  reversed.  Lever 
B  operates   the  table   locking  mechanism.     Lever  C  operates 


Fig.  2.    Arranerement  of  the  Drive  and  the  Controlling  Mechanism  of  the  Newton  Miller 


Underwood  Automobile  Cylinder  Re-boriJig  Mu.  : 

difficult  matter  to  do  this  economically  and  efficiently  on  any 
of  the  standard  machine  shop  tools,  the  special  machine 
shown  in  the  engraving  was  designed.     This  tool  follows  the 

general  mechanism  of  the 
regular  portable  cylinder 
boring  machine  made  by  the 
builders.  It  is  provided,  in 
addition,  with  such  changes 
in  mechanism  and  such  ar- 
rangements for  mounting 
and  holding  the  work,  as  suit 
the  special  operation  of  re- 
boring  automobile  cylinders. 
The  tool  operates  in  a  ver- 
tical position,  and  thus  re- 
quires but  little  space.  The 
boring  mechanism  is  sup- 
ported on  a  stout  tripod  as 
shown.     The  cylinder  to  be 


the  clutch  engaging  the  rapid  power  adjustment  for  the  cross- 
rail.  Lever  D  engages  a  clutch  which  throws  in  either  the 
fast  travel  or  feed  for  the  table,  as  desired.  The  levers  on 
the  feed-box  operate  change  gears,  which  give  nine  changes  of 
feed  through  the  different  combinations.    The  hand-wheel  may 


re-bored  rests  on  three  adjustable  sliding  blocks,  planed  true 
and  at  right  angles  to  the  spindle.  Suitable  clamps  hold  the  cyl- 
inder in  place  after  it  has  been  centered:  since  it  rests  on  the 
face  by  which  it  is  bolted  to  the  engine  base,  accurate  alignment 
is  insured.     This  method   of  holding  applies  equally  well  to 
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single  1111(1  inultlcyliiuler  cnstiiigs.  either  of  which  styles  are 
held  without  distortion.  As  the  work  is  done  in  a  vertical 
position,  the  chips  fall  out  without  clogging  the  cutters  or 
Interfering  with  the  work. 

The  driving  pulley  shaft  is  connected  with  tlie  cutter  spin- 
dle by  worm-gearing.  The  spindle  or  boring  bar  has  about 
15  inches  travel,  with  a  variable  automatic  feed  operated  by 
a  star  wheel  engaging  one  or  more  knockers,  as  required.  A 
special  adjustable  head  is  mounted  on  the  spindle  for  center- 
ing the  cylinder.  After  centering,  this  is  removed,  and  the 
cutting  tool  substituted.  The  cutter  head  carries  four  tools 
which  may  he  adjusted  siniultaneously  to  the  depth  of  the 
cut  by  screwing  down  a  taper  seat  in  the  center  of  the  head. 
A  1-horse-power  motor  is  sufficient  to  drive  the  machine. 

This  tool  is  also  capable  of  boring  as  well  as  re-boring,  and 
several  of  them  may  be  set  to  work  in  a  space  which  one 
large  machine  tool  would  occupy.  The  tool  is  easy  to  oper- 
ate and  does  good  work.  Only  one  cut  is  required,  and  this 
may  be  taken  in  a  remarkably  short  time. 


HYATT  HIGH-DUTY  ROLLER  BEARING 
The  roller  bearing  made  by  the  Hyatt  Roller  Bearing  Co., 
of  Newark,  N.  J.,  Is  well-known  to  mechanics  and  engineers. 
It  employs  a  flexible  roller,  which  is  formed  of  helical  coils 
of  steel,  having  a  rectangular  section.  These  rollers  are  con- 
fined In  a  cage  which  locates  them  properly  between  an  Inner 
and  outer  hardened  shell,  of  which  the  former  is  made  fast 
to  the  shaft  and  the  latter  to  the  bearing.  For  hardened 
shafts  the  inner  bushing  is  omitted.  In  the  high  duty  bear- 
ings here  described,  this  inner  bushing  is  omitted  only  for 
hardened,  heat-treated  shafts  and  rolls  or  coils. 

This  high  duty  type  of  the  Hyatt  roller  bearing  has  been 
designed  to  meet  conditions  of  service  which  can  not  be  met 
with  the  commercial  type.  To  make  this  increase  in  capac- 
ity, the  carbon  steel 
parts  of  the  commercial 
type  have  been  replaced 
with  alloy  steel,  properiy 
heat  treated;  also  as  ex- 
plained above,  hardened 
and  ground  inner  and 
outer  surfaces  have  been 
provided  for  the  bearing 
of  the  rollers.  The  In- 
crease of  capacity  of  the 
bearing  thus  obtained 
may  he  employed  either 
in  getting  the  same  ca- 
pacity in  a  smaller  space 
than  in  the  original  form, 

Hyatt  High-duty  Roller  Bearing  ^j.  jj,  getting  an  increased 

capacity  in  the  same  space.  This  bearing  is  particularly 
adaptable  for  automobile  transmissions,  rear  axles,  and  other 
applicaticns  where  the  duty  required  of  the  bushing  is  great, 
while  the  space  available  for  it  is  limited. 

Two  designs  are  made,  one  of  them  narrower  than  the 
standard  to  meet  the  first  conditions  mentioned,  and  the 
other  considerably  wider  for  the  heaviest  service.  The  light 
series  Is  made  for  shafts  from  %  to  2%  Inches  In  diameter, 
and  for  safe  loads  of  from  460  to  3,030  pounds;  the  corre- 
sponding sizes  for  the  heavy  series  have  a  capacity  of  from 
1.200  to  6,890  pounds.  The  length  of  the  smallest  size  Is  2 
inches  over  the  bearing,  while  that  of  the  largest  Is  Sy,- 
These  loads  give  the  amount  of  radial  load  that  a  bearing 
can  be  subjected  to  under  a  maximum  speed  of  1,000  revo- 
lutions per  minute.  The  flexible  nature  of  the  roller  per- 
mits the  safe  absorption  of  a  reasonable  amount  of  shock. 
The  loads  given  are  the  results  of  actual  tests  by  the  me- 
chanical inspection  department  of  the  makers,  who  stand 
always  ready  to  assist  customers  in  every  way  in  the  proper 
choice  of  bearings  and  in  their  proper  installation. 

*     *     • 

Switzerland  imports  machinery  to  the  value  of  about 
$10,000,000  yearly.  Seventy-six  per  cent  of  the  machinery 
imported  is  of  German  manufacture. 


NEW  MACHINERY  AND  TOOLS  NOTES 

l!nAziNG  Cd.mcolm):  Universal  Fluxine  Co.,  Urbana,  0. 
This  compound  may  be  used  for  fusing  together  cast  Iron 
and  other  metals.  It  is  adapted  also  to  the  brazing  of  hlgh- 
spted  steel  cutters  to  soft  steel  bodies. 

X.\.\ii.  I'i..\TK  M.miiim:  Hoovers  Mfg.  Co..  Brooklyn,  N.  Y. 
This  instrument  Is  adapted  to  the  making  of  embossed  letters 
for  use  on  patterns,  machine  tools,  In  stock  rooms,  etc.,  and 
for  general  use  in  numbering  and  classification  about  manu- 
facturing plants. 

lioi.LKit  TiiHLsr  Bkahing:  Reeves  Pulley  Co.,  t'nliuiibus.  (). 
This  bearing  was  developed  by  the  makers  to  fill  the  re- 
quirements for  their  variable  speed  transmission.  It  is  care- 
fully machined,  and  provided  with  thrust  rollers  of  large  di- 
ameter, held  in  the  position  required  for  proper  action. 

Watek-Cooi  i;i)  Rolling  Mill:  Atlas  Machine  Co..  Waterbury. 
Conn.  This  is  a  rolling  mill  for  small,  accurate  work;  it  is 
provided  with  a  water  circulation  through  the  rolls  for  carry- 
ing off  the  heat  generated  by  the  work  performed  on  the 
metal.    The  rolls  are  6  inches  in  diameter  by  2%  Inches  face. 

192-lNcn  Plate  Shear:  United  Engineering  &  Foundry 
Co.,  Pittsburg.  Pa.  A  heavy  plate  shear  of  the  guillotine 
type,  with  a  capacity  for  shearing  %-inch  plate  192  inches 
wide.  The  crank-shaft  is  supported  by  four  bearings  on  a 
heavy  truss  connecting  the  tops  of  the  housings.  A  cam- 
operated  plate  holder  is  provided. 

Combination  Square:  W.  F.  DIssell,  9700  Gibson  Ave.,  Cin- 
cinnati, O.  This  combination  square  consists  of  two  steel 
rules,  provided  with  suitable  surfaces  and  clamps  for  engag- 
ing each  other  firmly  In  the  various  positions  required  for  a 
tool  of  this  kind.  It  may  be  set  up  for  use  as  a  depth  gage, 
try  square,  hook  rule,  T  square,  vernier  caliper,  etc. 

Geared-Dkive  20-Inch  Siiaper:  Mark  Flather  Planer  Co.. 
Nashua,  N.  H.  This  firm  has  recently  added  to  Its  line  a  20- 
inch  gear-driven  shaper  made  on  practically  the  same  lines  as 
the  16-inch  shaper  described  in  the  November,  1907.  Issue  of 
Machinery.  The  design  avoids  the  use  of  the  cone  pulley, 
and  is  particularly  adapted  to  direct  connection  with  a  con- 
stant-speed motor. 

Portable  Drill:  Coates  Clipper  Mfg.  Co.,  Worcester.  Mass. 
This  portable  drill  is  intended  to  he  driven  by  the  Coates 
flexible  shaft  from  any  convenient  motor  power,  preferably 
from  a  portable  motor.  It  is  In  the  form  of  the  ordinary 
breast  drill.  The  breast-plate,  however,  may  be  removed,  and 
the  tool  used  with  the  regulation  "old  man." 

"CiTo"  Cut  Meter.  Sehuchardt  &  Schutte,  90  West  St., 
New  York  City.  This  is  a  development  of  the  makers  tacho- 
meter, arranged  for  giving  direct  readings  in  linear  velocity. 
A  friction  wheel  is  provided  which  is  placed  against  the  sur- 
face whose  speed  is  to  be  measured.  The  readings  are  made 
from  a  dial  graduated  In  meters  per  minute,  or  feet  per  min- 
ute, as  required. 

Combined  Punch  and  Shear:  Jannell  Machine  Co..  Rum- 
ford,  Me.  This  is  a  small  tool,  standing  a  little  over  3  feet 
high.  It  will  punch  %-inch  holes  in  %-inch  iron,  and  has 
sufficient  gap  capacity  and  driving  power  to  shear  %-incb 
stock  6  Inches  wide.  The  tool  has  a  distinctive  appearance. 
being  mounted  on  a  heavy  base  with  all  the  gearing  and  other 
mechanism  below  the  dies. 

Heavy  Five-Spindle  Milling  Machine:  Niles-BementPond 
Co.,  Ill  Broadway,  New  Y'ork  City.  This  is  a  heavy  milling 
machine  provided  with  two  facing  heads  on  the  cross-rail,  a 
side  facing  head  on  the  front  of  each  housing  and  a  horizontal 
slab  milling  spindle.  The  vertical  spindles  are  both  counter- 
weighted.  The  table  has  a  working  surface  14  feet  long, 
and  the  clear  width  between  the  uprights  is  SSVj  inches. 

Shop  Transit:  H.  W.  Brown.  63  Canal  St..  Waterbury. 
Conn.  This  tool  is  a  modification  of  the  engineer's  transit, 
omitting  every  adjustment  and  piece  of  mechanism  that  Is 
not  required  for  shop  use.  It  will  be  found  useful  in  connec- 
tion with  the  modern  practice  of  laying  out  large  work  by 
sighting  through  the  telescope,  as  well  as  for  running  line 
shafts,  setting  foundations,  etc. 
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Alto -MOBILE  Cylixi>eu  Bdui.ng  Maciiink:  Newton  Mmliiiie 
Tool  Works.  Inc..  Philadelphia,  Pa.  This  is  a  double-head 
boring  machine  with  spindles  driven  by  wornigearlng.  so  ar- 
ranKed  that  the  center  distances  may  be  adjusted  without 
disturbing  the  drive.  The  machine  is  arranged  for  either 
cpen  or  closed  cylinders,  as  may  be  required.  Kour  changes 
of 'feed  are  provided. 

Ptiiium  i:  BoniNc  M.\(  him::  Heaman  &  Smith  Co.,  Provi- 
dence. R.  I.  This  machine  has  unusual  capacity  for  a  port- 
able tool.  It  is  of  the  type  in  which  the  column,  carrying  a 
vertical  traveling  spindle  head,  is  adjustably  mounted  on  ways 
on  a  horizontal  base.  It  is  jirovided  with  all  the  movements  and 
conveniences  of  the  ordinary  stationary  machine,  though  in- 
tended for  portable  use.     It  weighs  about  15  tons. 

Ste.\>i  H.vjimer  H.winc  Anvii.  Solid  with  the  Kk.vsie:  Niles- 
Bement-Poiid  Co..  Ill  Broadway,  New  York  City.  The  anvil 
is  mounted  directly  on  the  base.  The  side  housings  are  lipped 
over  bearings  on  the  top  of  the  base,  and  are  held  to  it  by 
bolts  provided  with  heavy  springs  to  allow  a  slight  vertical 
movement  from  the  rebound  cf  the  blow.  This  is  an  S. 000- 
pound  hammer  of  the  double  housing  type. 

Special  Lathe  ioh  Bii.ijct  Tlk.m.ng:  Pacific  Iron  Worl:s. 
Bridgeport,  Conn.  This  is  a  lathe  designed  especially  for 
turning  billets  of  copper,  brass  or  other  alloys  for  the  pur- 
pose of  cleaning  off  the  scale  and  other  imperfections  before 
putting  them  through  the  rolls.  Tliis  operation  also  serves 
to  reveal  flaws  which  might  otherwise  remain  hidden.  Special 
holding  devices  for  supporting  the  billets  are  provided.  The 
machine  weighs  about  7,000  pounds. 

Angle  Drive:  Max  Ams  Machine  Co..  Mt.  Vernon.  X.  Y. 
This  drive  is  adapted  to  the  transmission  of  power  through 
shafting  set  at  right  angles.  It  consists  of  two  short  pulley 
shafts  connected  by  sprockets  and  a  special  chain  running  over 
sprocket  idlers.  The  chain  is  so  constructed  that  it  will 
bend  and  run  over  sprockets  in  all  four  directions.  This  de- 
vice is  built  to  transmit  various  amounts  of  power  as  re- 
quired. 

Dol-ble-End  Lathe  Tool:  Taylor  JIfg.  Co..  Hartford.  Conn. 
This  tool-holder  has  a  provision  for  clamping  a  round  shank 
blade  at  either  end.  one  of  the  blades  being  held  horizontally 
and  the  other  at  an  angle.  The  blades  may  be  easily  ground 
as  turning  tools,  parting  tools,  threading  tools,  etc.  The 
round  shank  arrangement  gives  the  edge  an  adjustable  cut- 
ting angle,  and  permits  tipping  the  threading  tool  to  agree 
with  the  angle  of  the  thread. 

Press  for  Shallow  Drawing  and  Forming  in  Heavy  Plate: 
Ferracute  Machine  Co.,  Bridgeton,  N.  J.  This  press,  being 
designed  for  large  work  in  heavy  metal,  has  been  given  the 
form  of  the  coining  press  made  by  the  same  builders.  The 
lower  bed  or  "ram"  is  operated  by  a  toggle  joint  mechanism. 
The  blank  holder  in  the  upper  member  is  supported  by  heavy 
springs,  grouped  in  a  casing  at  the  top  of  the  frame.  The 
ram  is  capable  of  exerting  a  maximum  pressure  of  450  tons. 

Motor-Driven  Vertical  Spindle  Milling  Machine;  Newton 
Machine  Tool  Works,  Inc.,  Philadelphia,  Pa.  This  vertical 
spindle  milling  machine  is  of  large  capacity  and  heavily 
built.  Work  10  inches  in  height  can  be  taken  between  the 
table  and  the  end  of  the  spindle.  The  distance  from  the 
center  of  the  spindle  to  the  face  of  the  column  is  33  inches. 
The  length  of  the  in-and-out  feed  and  the  length  of  the  cross- 
feed  are  also  of  the  same  dimension. 

High-Speed  Steam-Htdraltlic  Flanging  Press:  United  En- 
gineering &  Foundry  Co.,  Pittsburg,  Fa.  This  is  a  form  of 
rapid  action,  horizontal  press,  built  on  Davy  patents,  whose 
principles  were  discussed  in  an  article  entitled  "Rapid  Action 
Hydraulic  Forging  Press."  in  the  May.  1907,  issue  of  Machin- 
ery. The  makers  have  acquired  the  right  "to  this  important 
machine  for  the  United  States.  This  press  is  intended  to 
take  the  place  of  the  steam  hammer  in  ordinary  machine 
forging,  doing  the  work  as  quickly  and  more  effectively. 

Slab  JIilleb  with  Auxiliary  Vertical  and  Horizontal 
Spindle:  Ingersoll  Milling  Machine  Co..  Rockford.  111.  This 
tool  is  one  of  the  builders'  regular  slab  or  horizontal  spindle 
milling  machines,  provided  with  an  auxiliary  head,  carrying 


two  spindles  at  right  angles  to  each  other,  on  either  of  which 
milling  cutlers  may  be  mounted.  The  attachment  is  particu- 
larly adapted  to  face  niiilliig  in  either  the  horizontal  or  vertical 
plane,  simultaneously  with  the  use  of  a  regular  milling  cutter 
for  the  main  arbor. 

Inuepe.nde.nt  Chick  with  Dikeeke.ntiai-  Shiew  Meciiammm: 
Carter  Chuck  Co..  St.  Louis.  Mo.  This  Is  an  Independent 
chuck,  with  a  neatly  designed  dlfTerential  screw  mechanism 
for  setting  down  the  jaws  on  the  work.  This  gives,  of  course, 
a  much  greater  gripping  power  than  can  be  obtained  with  an 
ordinary  screw.  The  construction  Is  such  that  most  of  the 
wear  ccmes  on  an  easily  renewed  member,  making  repairs 
simple  and  Inexpensive.  The  matter  of  durability,  however, 
has  been  carefully  considered  in  the  design  of  the  tool. 

Cbank-Siiaet  Grinding  Machine:  Tindel-Morris  Co..  Eddy- 
stone.  Pa.  This  is  a  grinding  machine  specially  designed  for 
multiple  throw  crank-shafts.  These  shafts  are  driven  from 
each  end  by  geared  head-stocks,  provided  with  face  plates 
which  hold  the  work  without  requiring  special  fixtures  of 
any  kind.  Counter-balances  are  provided  on  each  face-plate 
to  insure  steady  running.  Suitable  back-rests,  truing  stan  i. 
etc..  are  furnished,  so  that  the  grinding  is  effected  as  conven- 
iently as  for  ordinary  cylindrical  work. 

Armington  Electhk-  Hoist:  Armington  Electric  HoisI  Co.. 
Wickliffe,  0.  These  hoists  are  made  in  various  styles,  either 
for  single  point  suspension,  with  plain  or  geared  trolley,  or 
in  the  trolley  form  with  both  power  hoist  and  travel.  They 
are  made  in  sizes  from  1  to  10  ton  capacity,  with  a  standard 
hoisting  speed  of  from  1  to  12  feet  per  minute.  An  improved 
brake  mechanism  is  employed:  it  is  of  the  coil  type,  and  cf 
practically  one-piece  construction.  The  mechanism  is  very 
compact,  though  accessible.  Careful  attention  has  been  given 
to  lubrication. 

Nelson  Combined  Ratchet  Wrench  and  Drill:  L.  H. 
Brown  Mfg.  Co.,  Carlinville,  III.  This  reversible  ratchet  drill 
is  provided  with  adjustable  chuck  jaws,  which  may  be  used 
for  holding  nuts,  bolt  heads,  etc..  as  well  as  for  holding  drills. 
By  removing  the  feed-screw,  a  free  hole  is  left  through  the 
center  of  the  tool,  so  that  it  may  be  slipped  over  a  long 
threaded  holt.  The  ratchet  mechanism  is  entirely  enclosed. 
making  the  tool  more  durable  than  with  the  ordinary  open 
construction.  The  head  room  is  unusually  short,  adapting 
it  to  use  in  confined  places. 

Draftsmen's  Protractor:  L.  S.  Starrett  Co..  Athol.  Mass. 
This  is  a  protractor  intended  especially  for  use  in  the  draftins- 
room.  It  is  made  of  sheet  steel,  nickel-plated  and  is  gradu- 
ated in  degrees  to  read  from  either  left  or  right.  The  ver- 
nier provided  gives  accurate  readings  to  within  5  minutes. 
The  straight  edges  of  the  protractor  are  graduated  in  inches 
and  leths,  the  adjustable  edge  being  graduated  to  6  inches  in 
length.  Angles  can  be  reversed  without  resetting  by  simply 
turning  the  instrument  90  degrees  around  on  the  T  square  or 
straight  edge. 

Tool-Holder  for  Turning  and  Threading:  G.  R.  Lang  Co., 
Meadville.  Pa.  The  idea  incorporated  in  the  locomotive  and 
car  wheel  tire  turning  tocl  made  by  this  firm,  and  men- 
tioned in  a  note  in  the  December.  1908.  issue  of  Machinert, 
has  been  applied  to  a  general  tool-holder  for  turning,  thread- 
ing, etc.  The  threading  blades  and  the  smaller  turning 
blades  are  made  from  triangular  drawn  stock.  Larger  tools 
are  milled  from  stock  to  fit  the  dovetail  in  the  holder.  The 
Icck-bolt  in  the  latter  supports  the  blade  against  a  solid  abut- 
ment, and  at  the  same  time  clamps  it  tightly  in  place  by  fric- 

tional  means. 

*     •     * 

In  a  paper  read  before  the  SockHe  de  Ingenicurs  CivUs  de 
France,  it  was  stated  that  in  the  Messina  earthquake,  rein- 
forced concrete  proved  itself  to  be  the  safest  building  material 
for  regions  thus  afflicted.  One  typical  example  is  cited  of  a 
house  now  standing  in  the  center  cf  a  section  where  all  the 
other  buildings  were  reduced  to  fragments.  This  house 
sheltered  a  family  the  members  of  which  are  now  the  sole 
survivors  within  a  large  adjacent  area.  The  one  miliion-gallcn 
reinforced  concrete  reservoir  supplying  the  city  with  water 
suffered  no  damage. 


rm 


MACHINERY 


May,  lltO'.t 


PRESENTATION  OF  THE  JOHN  FRITZ  MEDAL 
TO  CHARLES  T.   PORTER 

The  National  Engineering  Scc-letieB,  comprising  the  Ameri- 
can Society  of  Civil  Engineers,  The  American  Institute  of 
Mining  Engineers,  The  American  Society  of  Mechanical  En- 
gineers, and  the  American  Institute  of  Electrical  Engineers, 
conferred  the  John  Fritz  medai  for  1908  on  Mr.  Charles  T. 
Porter  for  his  work  in  advancing  steam  engineering  and  his 
improvements  in  engine  construction.  The  medal  was  pre- 
sented in  the  presence  of  a  distinguished  company  on  the 
evening  of  April  13lh,  in  the  auditorium  of  the  Engineering 
Societies'   building  at  29  West  39th  St.,  New  York. 

The  John  Fritz  medal  was  established  by  the  professional 
associates  and  friends  of  John  Fritz,  cf  Bethlehem,  Pa.,  on 
August  21,  1902,  his  eightieth  birthday,  to  perpetuate  the 
memory  of  his  achievements  in  industrial  progress.  (See 
MAniiNEKV.  September,  1902.)  The  awards  are  made  annually 
by  a  board  of  sixteen,  appointed  or  chosen  in  equal  numbers 
from  the  membership  of  the  four  societies  named.  The 
awards  up  to  date  have  been  as  follows: 

First  award,  January  20,  1905,  to  Lord  Kelvin  for  his  work 
in  cable  telegraphy  and  other  scientific  attainments. 

Second  award,  January  19,  1906,  to  George  Westinghcuse  for 
the  invention  and  development  of  the  air  brake. 

Third  award.  January  IS,  1907.  to  Alexander  Graham  Bell 
for  the  invention  and  introduction  of  the  telephone. 

Fourth  award,  January  17,  1908,  to  Thomas  Alva  Edison 
for  the  invention  of  the  duplex  and  quadruplex  telegraph, 
the  phonograph,  the  incandescent  lamp  system  of  electric 
lighting,  etc. 

Fifth  award,  January  16,  1909,  to  Charles  T.  Porter  for 
his  work  in  advancing  the  knowledge  of  steam  engineering 
and  In  improvements  in  engine  construction. 

Mr.  Henry  R.  Towne,  chairman  of  the  board  of  award, 
presided  at  the  meeting,  and  Dean  W.  F.  M.  Goss,  of  the 
University  of  Illinois,  read  a  paper  entitled  "The  Debt  of 
Modern  Industrial  Civilization  to  the  Steam  Engine  as  a 
Source  of  Power."  After  the  presentation  of  the  medal  to 
Mr.  Porter  letters  of  salutation  were  read  from  societies  and 
prominent  engineers  in  the  United  States  and  Europe,  and 
then  followed  a  paper  by  Prof.  F.  R.  Hutton,  of  Columbia 
University  and  honorary  secretary  of  the  A.  S.  M.  E.,  "The 
Debt  of  the  Modern  Steam  Engine  to  Charles  T.  Porter." 
Robert  W.  Hunt  followed  with  "The  Debt  of  the  Era  of  Steel 
to  the  High-Speed  Steam  Engine,"  and  Frank  J.  Sprague 
concluded  with  "The  Debt  of  the  Era  of  Electricity  to  the 
High-Speed  Steam  Engine." 

Professor  Hutton  spoke  in  detail  of  the  pioneer  work  of 
Mr.  Porter,  and  gave  him  credit  for  first  seeing  the  great 
possibilities  of  the  high-speed  engine.  In  analyzing  the  debt 
we  owe  to  the  work  of  Mr.  Porter,  stress  was  laid  on  the 
following: 

"First,  the  reciprocating  engine  owes  to  him  the  first 
vision  of  the  advantages  that  come  from  making  the  crank- 
shaft turn  at  a  high  number  of  revolutions  whereby  the 
weight  of  the  motor  per  horse-power  is  red\iced;  and  second, 
for  raising  the  standard  of  mechanical  construction  because  of 
the  necessity  of  such  in  the  high-speed  engine.  We  owe  to 
Mr.  Porter  many  engineering  details  which  are  commonplaces 
of  modern  practice.  He  created  a  condenser  air  pump  that 
was  directly  connected  to  the  engine  and  capable  of  running 
at  high  speed,  and  a  highly  sensitive  governor  in  two  forms." 

Among  those  present  on  the  rostrum  were:  James  C. 
Brooks,  Charles  L.  Clarke,  W.  F.  M.  Goss,  C.  W.  Hunt,  P.  R. 
Hutton,  George  W.  Melville,  Alfred  Noble,  C.  A.  Parsons  (Eng- 
land). W.  H.  Pegram.  Charles  T.  Porter,  Charles  B.  Richards, 
Henry  R.  Towne,  Jesse  M.  Smith,  E.  G.  Spilsbury,  Frank  J. 
Sprague.  Ambrose  Swasey.  John  E.  Sweet,  E.  Swenson,  G.  G. 
Ward.  S.  S.  Wheeler. 


A  record  in  long-distance  telegraphy  has  been  achieved  by 
the  Indo-European  Telegraph  Co.,  which  has  succeeded  in 
transmitting  messages  direct  from  London  to  Calcutta,  a  dis- 
tance of  7,000  miles,  with  no  intermediate  re-transmissions. 
A  speed  of  forty  words  a  minute  was  maintained. 


NEW  STEAM-ENGINE  VALVE  MECHANISM 

tin  April  Ci  the  itntliihilil  lOngine  Company,  102  Center 
Street,  New  York,  gave  a  public  demonstration  of  a  new  and 
novel  form  of  valve  mechanism  which  the  company  expects 
to  apply  to  both  stationary  engines  and  locomotives.  The 
engine  which  has  been  built  for  the  purpose  of  trying  out  the 
new  valve  has  four  cylinders  which  are  cast  integrally  in 
pairs.  The  steam  chest  for  each  set  of  cylinders  is  located 
at  the  top  and  contains  a  single  valve  which  is  in  the  form 
of  a  cylindrical  bushing.  These  valves  are  connected  by  a 
shaft  which  is  rotated  from  the  main  shaft  below,  by  a 
chain,  and  sprockets  so  proportioned  that  the  crank-shaft 
makes  three  revolutions  while  the  valves  are  making  one. 
Three  steam  ports,  120  degrees  apart,  are  cut  into  the  valve 
for  each  cylinder.  Each  set  of  three  ports  is  in  line  with  a 
larger  main  port  opening  into  the  cylinder,  and  as  the  valve 
turns  one-third  of  a  revolution,  while  the  crank-shaft  makes 
a  complete  turn,  obviously,  one  port  will  be  at  the  point  of 
admission  at  the  beginning  of  each  stroke.  The  live  steam 
which  is  within  the  cylindrical  valve  would  be  admitted  to 
the  cylinder  while  the  port  in  the  valve  was  passing  the 
larger  main  port  were  it  not  for  a  half-round  cut-off  valve 
which  fits  inside  of  the  cylindrical  valve.  This  cut-off  valve 
closes  the  port  and  cuts  off  the  steam  at  a  point  depending 
upon  its  angular  position  which  is  varied  by  the  movement  of 
a  lever.  The  point  of  release  occurs  when  the  port  through 
which  steam  was  admitted  opens  into  the  exhaust  port  which 
is  located  in  the  lower  side  of  the  cut-off  valve.  By  changing 
the  position  of  this  valve  so  that  its  opposite  edge  controls 
the  point  of  cut-off,  the  reversal  of  the  engine  is  effected. 

*  *     *  ■ 
The  Queensboro,  or  Blackwells  Island  bridge,  joining  Man-    ^ 

hattan  Island  and  Queens  County.  New  York,  was  opened  to 
traffic  March  30.  This  bridge  is  of  the  cantilever  type  and 
is  one  of  the  three  great  cantilever  structures  in  the  world, 
completed  or  in  construction,  the  other  two  being  the  Firth 
of  Forth  bridge  and  the  Quebec  bridge,  one  section  of  which 
fell  in  process  of  construction  last  year.  The  Queensboro 
bridge  is  8,600  feet  long,  including  the  approaches.  The 
bridge  proper  is  3.746  feet  long,  made  up  as  follows:  Anchor  ^ 
span.  460  feet;  channel  span,  1,182  feet;  island  span  across  9 
Blackwells  Island,  632  feet;  span  over  the  east  channel  of 
the  river,  984  feet;  and  anchor  span  on  the  Long  Island 
shore,  459  feet.  The  approaches  are  4,854  feet.  The  road- 
way is  135  feet  above  mean  high  water  mark  and  the  towers 
are  185  feet  above  the  bottom  chord.  The  height  of  the 
trusses  of  the  island  span  is  US  feet.  This  is  the  heaviest  • 
part  of  the  bridge,  weighing  10,400  tons  or  16%  tons  to  the 
linear  foot.  Tlie  steel  superstructure  was  furnished  by  the 
Pennsylvania  Steel  Co.  and  weighs  52,000  tons.  The  width 
between  the  railings  of  the  lower  floor  is  86  feet  and  of  the 
upper  floor  67.  The  total  cost  of  the  bridge  is  about  $20,- 
000,000.  Ground  was  broken  for  the  bridge  in  1893,  but 
active  work  was  not  begun  until  January,  1901.  Following 
the  fall  of  the  Quebec  bridge,  an  investigation  was  made 
of  the  plans  for  the  Queensboro  structure,  and  it  was  deemed  M\ 
unadvisable  to  subject  it  to  the  load  for  which  it  was 
originally  designed.  It  was  designed  to  carry  four  elevated 
railway  tracks,  but  only  two  will  be  laid.  Provision  is  made 
for  four  trolley  tracks  and  one  34-foot  roadway  on  the  lower 
deck  and  two  rapid  transit  tracks  and  two  14-foot  walks  on 

the  upper  deck. 

*  *     * 

PERSONAL 

Percy  Reston  has  been  promoted  to  the  position  of  chief 
draftsman  in  the  office  of  the  Cincinnati  Planer  Co. 

John  W.  Freeman  has  been  appointed  manager  of  the 
Sprague  Electric  Co.'s  Pittsburg  office  to  succeed  Mr.  F.  W. 
Parry,  who  recently  resigned. 

James  Hartness.  president  of  the  Jones  &  Lamson  Machine 
Tool  Co.,  Springfield,  Vt.,  sailed  for  Europe  April  14  on  the 
steamer  Mauretania. 

E.  E.  Brosius.  Alliance.  Ohio,  has  been  made  sales  manager 
of  the  Pawling-Harnischfeger  Co.,  Milwaukee,  Wis.,  builders 
of  traveling  cranes. 

H.  W.  Bridge  is  now  president  of  the  Buckeye  Equipment 
Co.,  Cincinnati,  O.,  having  succeeded  J.  S.  Xowotny,  who  re- 
tired from  the  company  some  time  ago. 
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At  the  last  mepting  of  the  directors  of  the  firm  of  John  Step- 
toe  Shaper  Co.,  Cincinnati,  Ohio.  G.  K.  Atliinson,  supeiintend- 
ent,  was  elected  secretary-treasurer. 

H.  M.  Wood,  formerly  with  the  Nlles-Beraent-Pond  Co.,  has 
joined  the  Lodge  &  Shipley  Machine  Tool  Co.,  Cincinnati,  Ohio, 
to  act  as  publicity  and  advertising  manager. 

.T.  B.  Baker  of  the  Safety  Emery  Wheel  Co.,  Springfield. 
Ohio,  sailed  April  1  for  a  two  months'  business  trip  to  Eng- 
land, Germany,  Holland,   Norway  and  Sweden. 

H.  L.  Clark,  formerly  superintendent  of  the  Dominion  Coal 
Co.,  Glace,  Cape  Breton,  has  recently  been  appointed  super- 
intendent of  the  Chester  Park  shops  of  the  Cincinnati  Trac- 
tion Co. 

M.  E.  Dewstoe.  First  National  Bank  Building,  Birmingham, 
Ala.,  has  been  appointed  selling  agent  of  the  BuUard  Machine 
Tool  Co.,  Bridgeport,  Conn.,  in  the  Alabama  and  Tennessee 
territory. 

W.  Robertson  has  severed  his  connection  with  the  Robert- 
son Mfg.  Co..  Buffalo,  N.  Y.,  and  is  now  with  tlie  Robertson 
Drill  &  Tool  Co.,  manufacturers  of  a  line  of  power  hack  saws 
and  drill  presses. 

H.  W.  Kreuzburg.  president  of  the  Champion  Tool  Works 
Co.,  Cincinnati,  0.,  recently  returned  from  a  business  trip 
which  included  San  Francisco,  Denver.  Salt  Lake  City  and 
other  large  cities  in  the  West. 

Philip  Fosdick.  president,  and  R.  K.  Le  Blond,  vice-presi- 
dent of  the  Cincinnati  Chuck  Co.  Cincinnati,  Ohio,  are  in 
Europe  on  a  business-pleasure  trip.  They  expect  to  return 
to  this  country  about  May  1. 

John  R.  Kempf.  secretary  and  treasurer  of  the  Star  Corun- 
dum Wheel  Co.,  Detroit.  Mich.,  sailed  for  Europe  April  16  on 
the  steamer  St.  Paul,  to  make  an  extensive  business  tour  of 
England  and  the  Continent. 

C.  G.  Hafley.  formerly  advertising  manager  for  the  Buffalo 
Forge  Co..  Buffalo,  X.  Y.,  and  later  with  the  Keiiffel  &  Esser 
Co..  is  now  with  the  Vechten-Waring  Co.,  92  John  St..  New 
York,  acting  as  assistant  in  the  advertising  service  department. 

W.  H.  Smead.  mechanical  engineer,  has  moved  his  office 
from  Greenboro,  N.  C.  to  207  Prudential  Building.  Atlanta. 
Georgia.  Mr.  Smead  will  continue  his  general  engineering 
business,  making  a  specialty  of  designing  power  and  heating 
plants. 

Frank  Wells  Hall  has  been  appointed  manager  of  the  Phila- 
delphia office  of  the  Sprague  Electric  Co..  New  York.  Mr. 
Hall  formerly  was  connected  with  Sprague  Electric  Co.  both 
in  the  New  York  and  Chicago  offices  in  an  engineering  and 
sales  capacity. 

F.  0.  Hoagland,  who  for  twelve  years  past  has  been  con- 
nected with  the  Pratt  &  Whitney  Co..  Hartford,  Conn.,  the 
last  eight  years  of  which  as  department  foreman,  has  been 
made  chief  mechanical  engineer  with  the  Remington  Arms 
Co.,   llion,  N.  Y. 

W.  S.  Rogers,  president  of  the  Bantam  Anti-Friction  Com- 
pany. Bantam.  Conn.,  sailed  for  Germany  April  29.  on  the 
invitation  of  several  German  makers  of  balls  and  ball  bear- 
ings, to  make  close  connections  for  the  handling  of  their 
goods  in  this  country. 

D.  B.  Clark,  master  mechanic  of  the  Chester  Park  Shops  of 
the  Cincinnati  Traction  Co.,  has  been  appointed  master  me- 
chanic of  the  Columbus  shops  of  the  Ohio  Electric  Railway 
Co.  Mr.  Clark  will  continue  to  hold  his  position  as  master 
mechanic  of  the  Chester  Park  shops. 

Hermann  Hill.  437  Columbus  Ave..  Boston.  Mass.,  has  in- 
vented machinery  for  the  manufacture  of  expanded  metals 
and  will  organize  a  company  called  the  Steel  Fire  Proofing 
Co..  for  the  manufacture  of  expanded  metals  for  all  classes 
of  service.  The  factory  will  be  located  in  Pittsburgh,  Pa. 
.  His  temporary  shop  is  at  82  Purchase  St.,  Boston,  Mass. 

Geo'ge  Taylor,  for  the  past  three  years  connected  with  the 
(estinf  ''"''  construction  department  of  the  General  Electric 
Co..  0  Schenectady.  N.  Y.,  lately  resigned  to  become  a  partner 
in  tf  Taylor  Machinery  Co.,  8  Oliver  St.,  Boston,  Mass..  a 
conci''^  recently  organized  by  Thomas  L  Taylor,  as  noted  in 
the  5(,arch  number  of  Machinert. 

*  P.  V;  Vernon,  chief  designer  of  Alfred  Herbert.  Ltd.,  ma- 
chine fool  builder.  Coventry,  England,  has  sent  a  communi- 
cation to  the  American  Society  of  Mechanical  Engineers,  of 
which  he  is  a  member,  proposing  that  the  British  Institution 
of  M^hanical  Engineers  and  the  American  Society  of  Me- 
chanical Engineers  cooperate  to  secure  the  adoption  of  a 
Btandard  for  involute  gearing. 

pyE.  Montanus.  president  of  the  Springfield  Machine  Tool 
Co.  J  Springfield.  Ohio,  returned  from  a  two  months'  business 
trip  '"^  Europe.  March  27.  Mr.  Montanus  reports  that  the 
oA'tlook  for  the  sale  of  standard  American  machine  tools  in 
■foreign  markets  is  not  promising  and  that  foreign  manufac- 
turers are  rapidly  developing  imitations  of  American  ma- 
chines, which  are  sold  at  lower  prices  than  the  American 
tools. 


Frank  P.  Peters  has  been  promoted  from  the  position  of 
general  foreman  of  the  Sodemann  Heat  &  Power  Co..  St. 
l^uiB,  Mo.,  to  that  of  superintendent  of  the  entire  factory. 
Mr.  Peters  went  from  the  ITiiltcil  States  Heater  Co.,  Detroit, 
Mich.,  in  January,  19o8,  to  take  charge  of  the  machine  depart- 
ment, and  was  soon  promoted  to  general  foreman.  He  has 
had  about  ten  years'  experience  in  the  manufacture  of  radi- 
ators and  heating  apparatus,  and  Is  a  practical  machinist. 

Edwin  C.  Thurston,  who  has  been  with  the  Gould  &  Eber- 
hardt  Co.  for  the  past  four  years,  in  their  machine  designing 
department,  and  who  was  formerly  with  the  Brown  &  Sharpe 
Mfg.  Co.  for  a  period  of  over  ten  years,  having  had  experi- 
ence and  charge  of  work  in  the  various  machine  tool  and  sew- 
ing machine  departments,  has  associated  himself  with  Mr. 
J.  C.  Blair,  expert  tool  maker,  machine  builder  and  manufac- 
turer of  metal  specialties.  Messrs.  Thurston  and  Blair  will 
take  uj)  special  small  machinery  and  tool  designing  and  build- 
ing, metal  specialties,  model  and  experimental  work,  pattern 
making,  drawings,  tracings,  blue-printing,  etc.,  and  also  de- 
veloping and  perfecting  ideas  for  inventors.  They  are  located 
at  7S  Clinton  St..  Newark,  N.  J. 

James  R.  Anderson,  sales  manager  of  the  Lunkenbeimer  Co., 
Cincinnati,  Ohio,  recently  returned  from  a  business  trip 
through  South  America.  In  an  interview  he  laid  much  stress 
on  the  bad  results  on  American  commerce  caused  by  poor 
packing  of  goods.  He  said  that  American  manufacturers,  in- 
cluding those  in  all  lines,  do  not  pack  their  goods  strong 
enough  for  rough  handling.  As  a  consequence,  packages  are 
frequently  broken  and  goods  of  all  kinds  are  lost  or  damaged 
in  transit.  Another  serious  fault  is  that  American  manufac- 
turers do  not  cater  to  the  size,  kind,  quality  and  weights  of 
packages  that  South  Americans  want.  It  appears  that  it  will 
be  necessary  for  American  manufacturers  who  desire  to  de- 
velop a  South  American  trade,  to  send  a  trustworthy  repre- 
fentative  who  will  spend  some  time  in  making  the  acquaint- 
ance and  learning  the  peculiarities  of  the  inhabitants.  There 
are  many  prejudices  to  overcome  and  ideas  to  be  conformed 
to.  The  custom  house  regulations  of  various  countries  are 
complex  and  a  great  deal  of  attention  must  be  given  to  meet- 
ing these  regulations  to  avoid  loss  and  trouble. 

*     *     • 

OBITUARIES 

G.  Charles  Connor  died  March  27  of  blood  poisoning  follow- 
ing an  operation  for  intestinal  abscess.  Mr.  Connor  was  man- 
ager of  the  Philadelphia  office  of  the  Sprague  Electric  Co., 
which  position  he  had  held  since  February.  1903.  He  leaves 
a  widow  and  son. 

Nathan  P.  Towne.  chief  engineer  of  the  Cramp  Ship  Build- 
ing Co..  Philadelphia.  Pa.,  and  formerly  an  engineer  of  the 
United  States  Navy,  died  at  his  home  in  Philadelphia,  April 
23.  Since  1893  Mr.  Towne  designed  and  superintended  Ihe 
construction  of  the  engines  of  nearly  all  the  battleships,  cruis- 
ers and  vessels  built  at  Cramp's. 

John  Hall,  a  prolific  inventor,  died  of  pneumonia  at  St. 
Luke's  Hospital.  New  York.  April  20,  aged  eighty  years.  He 
w-as  the  inventor  of  the  Hall  car  coupler,  and  while  chief 
engineer  of  the  A.  Coburn  Co.,  Philadelphia,  Pa.,  manufactur- 
ers of  thermometers,  he  made  many  improvements  which 
greatly  reduced  the  cost  of  thermometers,  and  made  possible 
the  cheap  thermometers  now  in  common  use. 

MATTHEW  MORTON 

Matthew  Morton,  president  and  founder  of  the  Morton  Mfg. 
Co..  Muskegon  Heights,  Jlich..  died  at  his  home  in  that  city. 
March  10,  from  an  attack  of  pneumonia,  in  the  seventy-third 
year  of  his  age.  A  passion  for  mechanics  and  development  of 
new  ideas  and  improvements  in  machinery  characterized  Mr. 
Morton's  life,  and  he  was  actually  engaged  in  his  business 
pursuits  up  to  the  Saturday  noon  preceding  his  illness. 

Mr.  Morton  was  a  native  of  Scotland.  He  was  born  in  Ayr- 
shire. May  .5.  1836.  His  father  and  mother.  James  and  Mar- 
garet Morton,  moved  their  family  to  America  in  1844,  and 
settled  on  a  farm  in  Armada  Township,  Macomb  Co.,  Michi- 
gan. Mr.  Morton  lived  on  the  farm  until  he  attained  his 
majority.  He  frequently  would  go  to  Romeo,  a  distance  of 
seven  miles,  to  market  and  generally  spent  a  little  time  at  a 
machine  shop  there  in  making  parts  for  a  foot  lathe.  These 
parts  he  took  home  and  stored  in  the  woodshed,  and  one 
rainy  day.  when  they  were  all  ready,  he  assembled  the  lathe, 
quite  to  the  displeasure  of  his  parents,  who  did  not  take 
kindly  to  mechanical  pursuits,  but  the  lathe  served  its  pur- 
pose and  helped  do  the  repair  work  in  the  community  to  gen- 
eral satisfaction.  Tbis  incident  clearly  shows  the  trend  of 
Mr.  Morton's  mind  in  early  years. 

After  becoming  of  age,  Mr.  Morton  moved  to  Armada  village 
and  with  his  foot  lathe  started  in  business,  and  a  year  later 
moved  to  Lapeer.  Mich.,  at  that  time  a  frontier  lumber  town, 
and  engaged  in  the  steam  engine  business  under  the  name 
of  the  Lapeer  Engine  Works.  In  1861  he  constructed  his  first 
steam  engine,  making  the  patterns  and  molding  them  and 
melting  the  iron  in  a  home-made  cupola.  He  machined  the 
parts  and  assembled  the  engine  unassisted,  and  did  the  entire 
work  himself.    He  made  a  reputation  for  building  engines  of 
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An  Accurate  Gear  Cutting  Machine, 
Accurate  Gear  Cutters,  and  an  Accurate 
Gear  Cutter  Grinding  Machine,  are 
three  things  needful  to  produce  accurately 
cut  gears. 
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And  all  three  can  be  ob- 
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Brown  &  Sharpe  Mfg.  Co., 
whose  high  standard  of 
workmanship  positively 
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Providence,  Rhode  Island,  U.  S.  A. 


ACCURACY  is  a  part  of  the  nui- 
chincs  because  of  their  rigid  con- 
struction, large  index  wheels, 
accurate  indexing  mechanisms,  and 
long  and  wide  bearing  surfaces. 

ACCURACY  is  established  in  the 
cutters  because  their  forms  are 
carefully  laid  out  from  original 
curves  which  are  the  standards 
of  modern  gearing  practice. 

ACCURACY  in  the  grinding  is  made 
possible  because  the  machines  grind 
every  cutter  radially  and  equidistant, 
which  is  the  only  way  the  original 
forms  of  the  cutters  can  be  main- 
tained. 


By  means  of  such  a  combination  of  B.  &  S.  Macliines 
and  Cutters,  accurately  cut  gears  are  obtained. 

Write  for  circulars  of  the  machines  and  cutter  list. 
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Matthew  Morton 

very  low  steam  consumption,  and  a  prosperous  business  was 
established. 

In  1S66  he  formed  a  co-partnership  with  the  late  William 
McDonald,  which  lasted  for  about  five  years.  In  1871  he  dis- 
posed of  his  interest  in  Lapeer  to  Mr.  McDonald  and  moved 
to  Romeo,  where  he  again  started  the  business  of  building 
engines.  While  in  Romeo  he  built  his  first  marine  engine 
which  operated  with  such  economy  and  was  so  satisfactory 
that  the  user  made  him  a  present  of  $100.  He  also  built  a 
portable  machine  for  boring  cylinders  and  with  it  by  hand 
bored  out  four  locomotive  cylinders  in  twenty  houre. 

From  1875  to  1878  he  was  engaged  in  building  and  repairing 
marine  and  stationary  engines  with  Mr.  A.  H.  Hamblin  in  St. 
Clair,  Mich.  The  partners  returned  to  Romeo  where  they 
began  manufacturing  agricultural  machinery,  but  depression  in 
business  and  financial  reverses  overtook  them  and  Mr.  Morton 
again  started  at  the  foot  of  the  ladder  with  his  foot-power 
lathe,  and  then  founded  the  present  business.  He  built  the 
first  successful  key-seater  that  cut  with  a  single  tool,  which 
proved  to  be  constructed  on  the  best  principle  for  cutting 
key-ways.  The  developments  of  this  line  were  such  that  ma- 
chines were  required  to  be  built  to  cut  key-ways  up  to  six 
feet  long  and  six  inches  wide. 

In  1887  Mr.  Jlorton  developed  the  Morton  portable  slotter 
and  planer,  which  was  the  first  machine  used  in  the  Pittsburg 
district  for  planing  the  feet  and  windows  of  roll  housings. 
The  machine  proved  to  be  a  valuable  tool  for  heavy  work  and 
has  since  been  largely  sold  to  builders  of  heavy  machinery  in 
America  and  foreign  countries.  In  1891  Mr.  Morton  and  the 
other  members  of  his  company  moved  to  Muskegon  Heights. 
a  suburb  of  Muskegon,  where  in  the  same  year  the  Morton 
Mfg.  Co.  was  incorporated  with  Matthew  Morton,  president; 
A.  T.  Morton,  vice-president;  and  William  Rowan,  secretary 
and  treasurer,  who  have  since  been  officially  connected  w-ith 
the  company.  From  this  time  on  the  draw-cut  shaper  was 
developed  for  general  machine  shop  work,  railroad  work, 
steel  foundry  work,  etc.  The  first  machine  built  was  of  26- 
inch  stroke,  from  which  start  machines  have  been  developer! 
up  to  the  traveling  head  planer  and  shaper,  the  largest  in 
the  world,  having  a  stroke  of  seven  feet.  The  machine  stands 
22  feet  high  and  weighs  35  tons  complete. 

Mr.  Morton  was  original  in  his  ideas  and  constructive 
methods.  He  never  looked  at  the  catalogues  of  other  machine 
tool  builders  to  see  what  he  should  make.  During  his  life  he 
took  out  over  forty  patents,  which  nearly  all  have  proved  to 
be  useful  and  valuable.  He  is  survived  by  his  wife,  a  daughter 
and  two  sons. 

*     *     * 

SOCIETIES  AND  COLLEGES 

Beloit  College,  Uololt,  Wis.  Sixty-second  .innual  announcement 
and  catalogue  for  1909-10.     159  pages,  5V4  x  7%   inches. 

University  of  New  Mexico,  Albuquerque,  N.  M.  Bulletin  of  the 
university  containing  catalogue  for  190S-09  and  announcements.  12(5 
pages,  5%   X  7%   inches. 

The  Massachusetts  Institute  of  Technology,  Boston,  Mass.,  has 
made  fuller  provision  for  adv;incpd  study  relating  to  the  higher  degrees 
of  Master  of  Science.  Doctor  of  Philosophy,  and  Doctor  of  Engineering. 
During  the  present  year,  graduate  students  were  awarded  .?.5.100  for 
scholarships  and  graduate  scholarships.  The  library  received  acces- 
sions aggregating  .5,46.'?  items  for  the  year  of  190S. 

The  executive  committee  of  the  Museum  nf  Safety  and  Sanita- 
tion, of  ;;9  W.  :!9th  street.  N.  Y..  has  detailed  Dr.  Wm.  H.  Tolman. 
the  director,  for  field  work,  and  he  will  start  May  1  on  a  lecturing 
tour.  Chambers  of  commerce,  manufacturers'  associations,  engineer- 
ing, insurance  .ind  architectural  societies,  railway  and  other  clubs, 
may  avail  themselves  of  this  illustrated  ex|iosition  of  devices  and 
methods  for  reducing  damage  suits  and  preserving  efficiency  for  the 
cost  of  the  lantern  operator  (?10)  it  not  too  far  removed  from 
the  itinerary. 

The  National  Metal  Trades  Association  held  its  eleventh  annn.Tl 
convenlion  in  the  Hotel  .\stor.  New  York.  .Vpril  14  and  l.'i.  Nearlv 
200  were  registered  In  attendance,  and  the  association  was  welcomed 
by   Hon.   Patrick   H.   McGowan.   president   of   the   New  York  Board   of 


.Vldermen.  A  number  of  valuable  papers  were  presented  and  dis- 
cussed. Among  tUem  was,  'Proflt  Sharing,"  by  U.  T.  Crane,  Crane 
Co.,  Cblcago,  jn.,  and  N.  U.  Nelson,  N.  O.  Nelson  Mfg.  Co.,  St.  Louis  ; 
"The  Premium  S.\.-,i.ui  nt  Paying  lor  Labor,"  by  I'.  I.'.  Blanchard, 
works  nianagir.  j  he  .\sb-roU  .Mig.  Co.,  Bridgeport,  Cunn.  ;  "Indus- 
trlnl  I'eace,'  by  Hon.  C.  P.  Nelll,  United  Slates  Commissioner  of 
Labor;  "What  the  Worklngman  Wants  from  the  Employer,"  by 
James  Wilson  president  P:mern  Maker.s'  l^eugue  c>(  North  America; 
"Employers'  Liability  insurance,"  the  lion.  ISpapbrodltus  Peck,  of 
Vale  University  :  "Industrial  Tralnlug  Through  .\pprentlcesblp  S.vs- 
teuis,"  by  E.  p.  Bullard.  .Ir.,  of  the  Bullard  Machine  Tool  Co.,  Bridge- 
port, Conn..  "The  l.abcir  guistljn."  by  David  (ilbson,  editor  "Common 
Sense,"  Cleveland,  Ohio.  I'he  olUcers  elected  for  the  coming  year 
are:  U.  P.  Eells,  i)resldi>nt  ;  J.  H.  Schwacke,  llrst  vice-president;  II. 
W.  Iloyl,  second  vice  iiresldent,  and  William  Lodge,  treasurer. 

The  charter  members  of  the  Museum  of  Safety  and  Sanitation 
mil  on  Tuesday  evening,  March  .'JU  and  elected  the  following  olllcers  : 
Acting  president,  I'hliijj  T.  Dodge;  vioe-piesldents,  Charles  KlrcbboS, 
T.  C.  Martin,  I'rof.  1".  It.  llutlon,  and  U.  W.  Ullder  ;  treasurer,  Robert 
.V.  Kranks  ;  plan  and  scope  committee,  I'rof.  1'.  It.  Ilutton,  William 
.1.  .Morun,  Dr.  Thomas  Darlington,  II.  D.  Whltlield,  and  P.  T.  Dodge; 
director,  Wm.  11.  Tolman.  The  .Museum  of  Satetv  and  Sanllatlon 
bus  Us  ulhoe  at  the  United  Engineering  Societies'  Building,  29  West 
IJ9th  Street.  The  objects  of  the  museum  are  to  study  and  i)romote 
means  and  melhuds  of  saleiy  and  sanitation  and  the  application 
thereof  lo  any  and  all  public  or  private  occupations  whatsoever,  and 
of  ad\'aneing  knowledge  of  kindred  subjects  ;  and  to  that  end  to  estab- 
lish and  maintain  exposll  ion.s,  libraries  and  laboratories  and  their 
branches,  wherein  all  luaUei's,  methods  and  means  for  improving  the 
general  condition  of  the  [leople  as  to  their  safety  and  health,  may  be 
studied,  tested  and  promoted,  with  a  view  lo  lessening  the  number 
of  casualties  and  avoiding  the  causes  of  physical  suffering  and  of 
premature  death ;  and  to  disseminate  the  results  of  such  study,  re- 
searches antl   tests,   by   lectures,   exhibitious  and   other  publication. 

COMING  EVENTS 

May  4-7. — Spring  meeting  at  Washington,  D.  C,  of  tbe  American 
Society  of  Mechanical  Engineers.  Calvin  W.  Klce,  29  West  39th  St., 
New  York  City,  secretary. 

May  5-7. — .joint  convention  of  the  Southern  Supply  and  Machinery 
Dealers'  Association  and  American  Supply  and  Machinery  Matiu- 
tacturers'  Association,  Chattanooga,  Tenn.  Alvln  M.  Smith,  Richmond, 
Va.,  secretary  and  treasurer  of  the  Southern  Sui)ply  and  Machinery 
Dealers'  Association,  and  F.  D.  Mitchell,  secretary  and  treasurer. 
American  Supply  and  Machinery  Manufacturers'  Association,  30'j 
Broadway,  New   York. 

May  l;i-14. — .Vnnual  meeting  of  the  National  Supply  and  Machinery 
Dealers'  Association,  at  the  Fort  Pitt  Hotel.  Pittsburg,  I'a.  Secre- 
tary-Treasurer,   A.    T.    Anderson,    41    Wade    Building,    Cleveland,    Ohio. 

May  1^-20. — American  Foundrymen's  Association  convention,  Cin- 
cinnati. Ohio,  Hotel  Sinton,  headquarters.  Uichard  Moldenke,  secre- 
tary,   Watchung,  N.  J. 

May  25-2G — Spring  convention  of  the  National  Machine  Tool  Build- 
ers' Association  at  Milwaukee,  Wis.  Plankington  House,  headquarters. 
P.  E.  Montanus,  president  of  the  Springfield  Machine  Tool  Co.,  Sprlng- 
lield,  Ohio,  secretary. 

May  to  November,  1910. — International  Exhibition  of  Railway  and 
Land  Transport,  Buenos  Ayres.  .Argentine  Uepubllc,  commemorating 
the  first  centennial  or  the  Argentine  Independence.  The  officers  of 
the  exhibition  are,  Alberto  Schneidweind,  general  director  of  Argentine 
Hallways,  president :  H.  H.  Loveday,  general  manager  of  Argentine 
Railways,  and  Dr.  II.  H.  Trays,  local  director  of  Central  Argentine 
Railways,  vice-presidents ;  Juan  Pelleschi,  commissioner  general ; 
Eduardo   Schlatter,  secretary. 

June  1. — Opening  of  the  Alaska-Yukon-Paciflc  Exposition  In  Seattle, 
Washington,  which  is  designed  to  call  the  attention  of  the  world  to 
the  importance  of  Seattle  as  the  western  gate-way  to  the  United 
Slates,  and  to  its  rapidly  growing  commercial  importance.  The 
exposition  will  include  many  working  exhibits,  among  which  are 
meat  packing,  watch  making.  Jewelry,  silk-making,  rope-making,  tele- 
plioning,    printing,    etc. 

June  1-5. — Annual  meeting  of  the  International  Railway  General 
Foremen's  .\ssociation  at  Chicago,  111.  E.  C.  Cook,  Royal  Insurance 
Building,  Chicago,  111.,  secretary. 

Jiuie  7-19. — Cleveland  Industrial  Exposition,  under  the  auspices  of 
the  Cleveland  Chamber  of  Commerce,  Cleveland,  Ohio.  It  is  estimated 
that  125.000  different  articles  are  manufactured  in  Cleveland's  :J.500 
shops,  and  it  is  proposed  to  display  to  the  world  at  this  exposition  the 
wonderful  industrial  facilities  of  the  city.  The  products  comprise 
steel  ships,  heavy  machinery,  hardwaie.  twist  drills,  reamers,  milling 
cutters,  wire  nails,  bolts,  nuts,  vai,or  stoves,  malleable  castings, 
automobiles,  paints  and  oils,  etc.  William  G.  Rose,  Cleveland,  Ohio, 
secretary. 

June  9-11. — Joint  convention  of  the  Southern  Hardware  Jobbers' 
.\ssociation  and  the  American  Hardware  Manufacturers'  Association 
at  Hotel  Shenley,  Pittsburg,  Pa.  F.  D.  Mitchell,  309  Broadway,  New 
York,   secretary  and   treasurer. 

June  16-18. — Annual  convention  of  Railway  Master  Mechanics'  Asso- 
ciation on  Young's  Million-Dollar  Pier,  Atlantic  City,  N.  J.  Joseph 
W.   Taylor,   Old   Colony   Building,   Chicago.   111.,   secretary. 

June  21-23. — Annual  convention  of  the  Master  Car  Builders'  Asso- 
ciation on  Young  s  Million-Dollar  Pier,  Atlantic  City,  N.  J.  Joseph 
W.   Taylor,    Old   Colony   Building.    Chicago,    III.,   secretary. 

June  22-24. — National  Gas  and  Gasoline  Engine  Trades  Association 
convention.  South  Bend,  Ind.  Headquarters,  Oliver  Hotel.  Albert 
Stritmatfer,  Cincinnati,  Ohio,   secretary. 

September  25-October  2. — Hudson-Fulton  celebration  of  the  three- 
hundredth  anniversary  of  the  discovery  of  the  Hudson  River  by  Hen- 
drick  Huvison  in  lt)09,  and  the  one  hundredth  anniversary  of  the  suc- 
cessful application  of  steam  to  the  navigation  of  the  Hudson  River 
in  1.S07.  The  headquarters  of  the  commission  are  In  the  Tribune 
Building.  New  Y'nrk  City,  General  Stewart  L.  Woodford,  president, 
and  Mr.  Henry  W.  Sackett,  secretary.  The  commission  solicits  the 
loan  of  collections  of  machinery,  models,  books,  etc.,  having  a  bearing 
on  the  history  of  early  steam  navigation  in  the  United  States. 

NEW  BOOKS  AND  PAMPHLETS 

New  Method  of  G.is   Maxlt.\cture,   by  Henry   I.   Lea.     Pamphlet  of  ] 
10  pages.  6x9  inches.      Paper  read  before  the  Illinois  Gas  Asso- 
ciation. Chicago,  111.,  March  17,  1909.     Henry  I.   Lea,  The  Rook- 
ery, Chicago,  111. 

Social  Enoineerixg.  By  W.  H.  Tolman,  with  introduction  by  .An- 
drew Carnegie.  364  pages.  Published  by  the  McGraw  Publish- 
ing Co..  New  York.  Price  $2,  Instead  "of  .?5  as  given  in  the 
review  in  the  April  number. 

.'Vnndal  Report  (49th)  or  the  Sdperintende;?!  of  Inscrance  of 
THE  State  of  New  Y'ork.  Part  4.  Assessment  or  Cooperative 
and  Fraternal  Insurance.  271  pages,  6x9  inches.  Published 
by  the  State  of  New  York,  .\lbany.  N.  Y. 

.\  Stddt  of  Roof  Trusses,  by  N.  C.  Ricker,  .and  Liohting  CofXTRT 
Homes  by  Private  Electric  Plants,  by  T.  H.  .\mrine,  published 
by  the  University  of  Illinois,  Urbana.  III.,  have  been  Issued  In 
a  new  edition  in  response  to  the  demand.  These  are  known  as  , 
Bulletins  Nos.   16  and  25   respectively. 
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Supplement  to  MAC 

Formulas  for  the  Article  in  thti  numba  n  | 


I.-PORMULAS   FOR   STRENGTH   OF   FLAT   PLATES 


Square  Flaf  Plafes,   Supported  a f  of/  Four  fdges.    load  Uni form /i/  O/sfr/bufecf  Oyer 
Unsupported  Surface  of  P/afe. 

Author 

and 

Reference 

Formulas 

as  given 

by  /iufhor 

Total  Load 
-PL" 

Unit  Fiber 
Stress  in 
Founds  per 

Square  Inch 

f- 

tK 

Thickness 

Plate  in 

Inches 

f- 

lK 

Clear  Span 

Befiveen 
Supported 

* 

Uniform 
Load  per 
Unit  of 
Surface 

P' 

Orashof, 
Trautnines^ 
CE.  Pocket 
Book  1906, 
Page 
493-494 

*       4ii 
p.   4ft^ 

C  -  1.  I2S 

3.56  ff^ 

O.ZBf, 

0.28  ^ 

0.53/^ 

Pi'- 

0.26^ 

0  53lIj- 

3  56  if 

189  tJ^ 

3»'4 

J.  B.Johnson, 

The  Materials 

of  Consfrucfia 

1891, 

Page  93 

',               fP 

2.67ft^ 

W 

0.31S  ft 

0.37sf 

0.61  J^ 

0.375  Pfi 

0.375  i-j- 

0. 61 L  JE. 

2.^7  ^f 

/  634  /JI 

'""J 

Rankine, 

Civil 
Engineering, 
Page  543 

Bending 
Moment 

lo,       '<^l- 

l.blfi^ 

0.375  f^ 

0.375  ^ 

0.61  J^ 

Pi} 
0  375^ 

0  375f 

0.6IlJ-j- 

2.e7^;' 

i.e34tJ^ 

.«^' 

Wm.  F.Fischer 

WL      fL  i^ 
24   '      6 
or 

M  =  M, 

4fi' 

0Z5f, 

0.25^ 

0.5  J^ 

PL^ 

0  25^f 

0.5lJ^ 

^^ 

..Jf 

^# 

Compiled  by  William  P.  Flecher 
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StreoglhTof  Flat  Plates  " 


III.-PORMULAS    FOR    STRENGTH   OP   PLAT   PLATES. 


Flat  Recfanguhr  Plafes,  Supporfed  at  a//  Four  Edges    and 
Loaded  ivifh  a  Uniformly  Oisfribu fed  Load    W- PLl. 


Author  and 
Reference 


Formulas   as 

Oiven  by 

Author 


Total  Load 
on  Plate 


Pressure  on 
Plate  per 
Unit  of  Area 


Unit  Stress 

in  EAtreme 

Fiber  of 

Material 

f- 


Thickness 
of  Plate. 
Inches 


Johnson, 
Materials  of 
Construction, 
L-  21  or 
greater 


/.J4 


fit' 


OlS 


m_ 


a  see 


fW7 
ft 


1.34 


III 


0.7 S 


Pl^ 


o.seeijy 


Johnson, 
Where 
L-'lil 
abouf 


^    4    41^ 


I.  a 


fLt^ 


ost 


O.  IS 


I.  78 


fl^ 


o.se 


Pii 


0.7SI 


Rankine, 

Civil 
Engineering 
Page  S43 


1^-  WL*l 


,34  fl\l{^I*) 


0.1  S 


a  ft  I*', 


oaeePWL 
Jf(d>i-i*) 


a(L*i-i'') 


134 


0.7S 


l^(.L*t  I*) 


0.866l?l 


Orashot, 
Trout  wines 
Pocket  Book 
Page  493 


/•  = 


CPL^l^ 


Ll 


0.S6 


WLl 


ti(0*  I') 


0.75 


■  I  yyj-i 

Jf  (L^t  l\ 


C-  I.IZS 


0.S6 


0.7SLI 


Jfa'i- 


1^1 


Fischer 


Pl'(ZN*-L)    fttZ 


24 


4tLt' 


Pr(ZN*L) 
4Li^ 


0.51 


\P(ZNtL) 


fL 


M'  Matimum  Bending  Moment,  Inch  Pounds  Note--  If  L  and  I  are  giren  in  feet  P-  Pounds 
L  -  Longest  Span,  and  I  -  Shorfesf  Span  Betneen  Edge  of  Supports  per  sq  foot.  If  Land  I  are  in  inc/ies, 
N'=  L-l  W,P,f,and  t  as  given  abo^e. P'  Pounds  per  S(j.  inch.        lY'PIL. 


Compiled  by  William  P.  Fischer 


IV.-FORMULAS    FOR    STRENGTH   OF   PLAT   PLATES. 


Flaf  Recfangular  Plafes,  Firmly  Secured  af  a//  Four  Edges  Loaded  iv/fh 
a  Uniformly  Disfribufed  Load    Hf^PLl.   


Aufhdr  and 
Reference 


Qrashof, 
Trau  f  mines 
C.  E.  Pocket  Book, 
Page  493 


UrHvin, 
Elements  of 
Machine  Design, 
Page  93 


Formulas  as 
Given  by 
Author 


'  2iHL'i-l^) 
C  =  O.T5 


_  pdi^ 


zi^a"*  /■*; 


Total    Load 
on  Plate  = 


2.67 


Ll 


'^-        LH 


Pressure  on 
Plate  per 
Unit  of  Area 

P  = 


2.67 


Unit  Stress 

in  Extreme 

Fiber  of 

Material . 

f  = 


0.37S 


0.375 


_JVLI_ 


0.5 


WL^l 
t^Cf-hl") 


0.5 


_Plf^ 


Thickness 
of  P/ate 
in  Inches 

i  = 


0.6Z 


ft 


WLl 


°-^Jf(L-'i-l- 


'; 


-■"^^k?. 


f(L^i-  /"; 


Neglecting  End  Bearings   Entirely  yyhere    L  =  21  or  Greater,    and  Treating 
as  a  Simple  Beam,   Uniformly  Loaded  -  See  Belotv. 


Bending  Moment 


M=^ 


or  M  = 


PLl^ 


Resisting 
Momen  f 

M,  =  ml 

Wl_fLl^ 

iz      e 


2. 


fLi^ 


2. 


i^ 


o.s 


Wl 
Ll^ 


O.S 


Pl^ 


0.1 


Wl 

tl 


O.TlJ-j- 


Assuming    -^  of  Load  to  be  Carried  at  the  Sides  and  ^  Carried  af  the  Ends, 
Where  L- 1^1  about,  ( Treated  as  a  Simple  Beam) -  See  Belotv. 


^'1 
orM'^- 


Wl 
IZ 

PLl^ 
12 


Mr 


3Wl 
48    " 


ail 
& 

fLl^ 


2.67 


fLl^ 


2. 67 


fi' 


0.37S 


YVl 


0.375 


pr 


o.ezJ^ 


0.6ZiJy 


M=  Maximum  Bending  Moment,  Inch  Pounds 

L  -  Longest  Span,  Beftveen  Supports 

I  '  Shortest  Span.  Beftveen  Supports        


W,  ^  f.  and  i  as  giren  aboye 

Note .-  If  L and  I  are  given  in  inches,  P= pounds  per  sq  inch. 
//  L  and  I  are  given  in  feet,  P'^  pounds  per  sq.  foot. 
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KNURLS  AND   KNURLING   OPERATIONS-1 


PRACTICE  FOR  THE  BROWN  &  SHARPE  AUTOMATIC  SCREW  MACHINES 


DOUOLAB  T.  HAMILTON* 


IN'  designing  a  set  of  cams 
for  knurling  operations 
on  the  Brown  &  Sharpe 
automatic  screw  niadiines,  it 
is  desirable  that  as  little  ex- 
perimental work  as  possible 
be  required.  The  following 
formulas  and  data  have  been 
derived  and  collected  by  the 
writer  for  use  in  work  of  this 
kind,  and  are  here  presented 
with  the  hope  that  they  will 
prove  of  value  to  others.  Be- 
fore taking  up  the  data  and 
formulas,  the  different  tools 
Douglas  T.  Hamilton*  gj^^,    appliances    necessary    for 

knurling  will  be  briefly  reviewed. 

Rear  Cross-slide  Knurl-holder 
A  very  solid  and  rigid  rear  cross-slide  knurl-holder  is  shown 
In  Fig.  1.  It  is  held  by  means  of  the  cap  screw  B  on  the 
outside  face  A  of  the  cross-slide  tool-holder.  This  screw 
also  holds  the  circular  cutolt  tool  in  position.  The  holder 
allows  the  knurl  to  pass  over  the  work,  and  returns  it  after 
the  piece  has  been  cut  off.  The  holder  is  simple  and  cheap, 
and  covers  a  wide  range  of  work,  as  the  distance  C  to  the 
circular  cut-off  tool  can  be  changed  so  that  the  work  will  be 
cut  off  closer  or  further  away  from  the  knurl,  as  desired. 
The  set-screw  D  supports  the  knurl-holder  rigidly,  and  also 
provides  means  for  adjusting.  The  oil  hole  E  permits 
a   good   supply   of   oil   to   reach   the   knurl    for   removing   all 


JUavhitierj/.y.Y. 
Pig.  1.    Roar  Cro33-9lide  Knurl-holder 

chips.  This  holder,  however,  can  be  used  only  on  the  tool- 
holder  which  carries  the  cut-off  tool,  because  the  finished  piece 
must  be  severed  from  the  bar  before  the  knurl  can  return. 

Universal  Cross-slide  Knurl-holder 
The  knurl-holder  shown  in  Fig.  1  is  limited  in  its  range, 
but  the  one  shown  in  Fig.  2,  while  more  expensive  and  compli- 
cated, is  also  more  efficient  and  universal.  This  holder  elimi- 
nates the  cross-slide  tool-post,  and  carries  the  circular  cut- 
off tool  A  in  the  same  way  as  it  would  be  held  In  the  ordinary 
tool-post.  It  can  also  be  used  in  conjunction  with  either  cir- 
cular form  or  cut-off  tools  on  the  front  cross-slide.  The  knurl 
can  operate  at  any  desired  position  on  the  work  by  moving 


•  Adlress :   Northern   Electric  &  Manufacturing   Co.,   Montreal.   Can. 

t  Douglas  T.  Hamilton  was  born  in  Brownsburg,  Province  of  Quebec, 
Can.  He  receixed  a  liigb  school  e<]uoaiion  and  comploted  a  cori-e- 
spondence  course  In  mechanical  engineerin}:.  He  served  an  apprentice- 
ship with  the  Dommion  Cartridge  Co..  Brownsburg.  and  has  since 
worlted  tor  the  Montreal  Watch  Case  Co..  Eaves  Bros,  jewelers;  the 
Linotype  Co..  and  the  Northern  Electric  Co.,  as  die-sinlser.  tool-maker 
and  designer  of  screw  machine  tools.  His  specialty  is  designing 
automatic  machinery  and  machine  tools.  IIo  has  had  a  wide  experi- 
ence In  designmg  jigs  and  fixtures,  punches,  and  dies  and  other  special 
tools. 


the  arm  C  along  the  bar  D  and  then  clamping  it  by  means  of 
the  cap  screw  E.  The  holder  F  which  carries  the  knurl  can 
be  moved  in  or  out  to  any  position  to  suit  the  different  diam- 
eters of  stock  being  knurled,  and  is  adjusted  by  means  of 
adjusting  nuts  //  and  J.  The  nut  O  is  adjusted  to  insure  a 
good  working  fit  of  the  holder,  and  also  prevents  side  move- 
ments. When  the  knurl  passes  over  the  stock  the  nut  H  Is 
brought  up  against  the  face  B  of  the  arm  C.  and  also  puts 
a  tension  on  spring  A',  so  that  when  the  knurl  has  passed 
over  the  work  and  the  pressure  on  the  spring  is  released, 
the  spring  forces  the  nut  J  up  against  the  face  L  and  permits 


ilachinei-j^.S.T- 
Figs.  2  and  3.     Universal  Crosa-sUde  Knurl. holder 

the  knurl  to  clear  the  work  when  passing  back  over  the  stock. 
The  nuts  M  permit  the  arm  C  to  be  raised  or  lowered  for 
different  diameters  of  stock.  The  washers  are  convex  aa 
shown  so  that  the  arm  is  held  firmly  even  when  at  an  angle 
to  the  face  of  the  nuts  M.     Screws  0  tend  to  steady  the  holder. 

In  Fig.  3  the  knurl-holder  proper  is  shown  in  detail.  It 
will  be  seen  that  knurls  of  different  widths  may  be  used  by 
making  the  distance  P  to  suit. 

Straight  Knurls 

Straight  knurls,  as  shown  in  Fig.  4,  are  generally  cut  in 
the  milling  machine  with  a  cutter  of  the  desired  angle.  The 
greatest  difficulty  is  met  with  in  selecting  a  suitable  angle 
for  the  teeth  for  knurling  different  materials.  A  blunt  knurl 
will  work  better  on  soft  materials  than  one  with  a  more  acute 
angle.  The  writer  has  found  by  experiments  that  the  follow- 
ing angles  are  satisfactory  for  the  materials  specified: 

Materials  Angle 

Brass    and    hard    copper 90  degrees. 

Gun  screw   iron   80  degrees. 

Norway  iron   and  machine  steel TO  degrees. 

Drill  rod  and  tool  steel 60  degrees. 

When  laying  out  a  set  of  cams  for  knurling  operations,  it  is 
necessary  to  know  the  depth  of  the  tooth  in  the  knurl. 
If  d  =  depth  of  tooth  in  knurl, 
p  =  circular  pitch  of  knurl, 
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/•^  "pitch  of  luuirl"  =  number  of  teeth  in  one  incli  of  the 

1 

circumference  =  — , 
P 
a  =  included  tooth  angle  of  lunirl, 
then,  for  all  practical   purposes,  the  ileptli  ni;iy  he  calculated 
as  follows:     When 

P 
0^90  degrees,  d  ^  — , 
2 


J/«c/i/Hcry,iV.r. 


Fig.  4.     Straight  Knurl 


o  =:  80  degrees,  d  =  —  X  tan  50  degrees, 
2 


a  ^  70  degrees,  d  =  —  X  tan  55  degrees, 

2 

P 
a  r=  60  degrees,  d  =  —  X  tan  60  degrees. 
2 

The  values  of  d  for  different  pilches  ranging  from  16  to  62 
teeth   per   inch   of   circumference   have   been   calculated   from 
these  formulas  and  are  given  in  Table  I. 
Concave  Knurls 

The  designing  of  a  concave  linurl  which  will  work  satisfac- 
torily is.  in  most  cases,  a  difficult  problem,  as  the  radius  of 
the  knurl  cannot   have  the   same   radius   as  the  piece   to   be 

TABLE  I.     DEPTH  OF  TEETH  IN  KNtJRLS 

P  —  nutnber  of  teeth  in  one  inch  of  circiimference 
/>  =  circular  pitch 

a  =  included  angle  of  tooth 

t^  =  depth  of  tooth 


a  =  90° 

o  =  80° 

a  =  70° 

a  =  00° 

p 

p 

d 

d 

d 

d 

10 

0.0635 

0.0312 

0.0371 

0.0445 

0.0540 

18 

0.0555 

0.0377 

0.0330 

0.0395 

0.0480 

20 

0.0500 

0.0350 

0.0297 

0.0357 

0.0433 

32 

0.0454 

0.0237 

0.0260 

0.0324 

0.0393 

24 

0.0416 

0.0308 

0.0247 

0.0297 

0.0360 

26 

0.0384 

0.0192 

0.0228 

0.0274 

0.0332 

28 

0.0357 

0.0178 

0.0212 

0.0354 

0.0308 

30 

0.0333 

0.0166 

0.0199 

0.0237 

0.0287 

32 

0.0312 

0.0156 

0.0185 

0.0222 

0.0270 

34 

0.0294 

1  0.0147 

0.0175 

0.0209 

0.0254 

36 

0.0377 

(  0.0138 

0.0164 

0.0197 

0.0239 

38 

0.0263 

0.0181 

(1.0156 

0.0187 

0.0226 

40 

0.0250 

0.0125 

0.0148 

0.017S 

0.0216 

42 

0.0338 

0.0119 

0.0142 

0.0169 

0.0206 

44 

0.0227 

0.0113 

0.0134 

0.0161 

0.0195 

46 

0.0217 

0.01  OS 

0.0128 

0.0154 

0.0187 

48 

0.0208 

0.01U4 

0.0124 

0.0148 

0.0180 

50 

0.0300 

0.0100 

0.0119 

0.0142 

0.0173 

52 

0.0192 

0.0096 

0.0114 

0.0137 

0.0166 

54 

0.0185 

0.0092 

0.0109 

0.0131 

0.0159 

56 

0.0178 

0.0089 

0.0106 

0.0127 

0.0154 

58 

0.0173 

0.0086 

0.0102 

0.0122 

0.0148 

60 

0.0166 

0.0083 

0.0099 

0.0118 

0.0143 

63 

0.0161 

0.0080 

0.0096 

0.0114 

0.0138 

knurled.  It  will  be  seen  in  Fig.  5  that  if  the  knurl  and  the 
work  are  of  the  same  radius,  the  material  compressed  by  the 
knurl  will  be  forced  down  on  the  shoulder  A  and  will  conse- 
quently make  a  poor  looking  job.  The  writer,  having  met 
with  this  difficulty,  finally  devised  an  empirical  formula  which 
gives  satisfactory  results. 

A  design  of  a  concave  knurl  is  shown  in  Fig.  6.  and  all  the 
important  dimensions  are  designated  by  letters.  To  find  these 
dimensions,  the  pitch  of  the  knurl  re'quired  must  be  known. 


and  also  approximately  the  throat  diameter  B.  This  diam- 
eter, of  course,  must  suit  the  knurl  holder  used,  and  be  such 
that  the  circumference  contains  an  even  number  of  teeth  with 
the  required  pitch.  Wlicn  these  dimensions  have  been  decided 
upon  all  the  other  unknown  factors  can  b&  found  from  the 
formulas  given   in  the  following. 

Let  A"  ^radius  of  piece  to  be  knurled, 
r^  radius  of  concave  part  of  knuii, 
0  =  radius  of  cutter  or  hob  used  for  cutting  the  teeth 

in  the  knurl, 
i?  =  diameter  over  concave  part  of  knurl  (throat  diam- 
eter), 
Ai^cJutside  diameter  of  knurl, 
f/  =  depth  of  tooth  in  knurl, 

7'^  pitch  of  knurl    (number  of  teeth  per  inch  circum- 
ference). 


THIS  DIMENSION  WILL- 
BE  LESS  THAN  X.ANO 
B  WILL  STRIKE  ON  A, 
AND  CARRY  THE  STOCK 
DOWN  ON  THE  SHOULDER 


SHOWING  HOW  KNURL 
CARRIES  STOCK  DOWN 
ON  THE  SHOULDER 


Fig.  6 


-: J 

[WIDTH  A6  REQUIRED  | 
JtIachtttery,y.T 


Figs.  5  and  6.    Concave  Knurls 

])  =  circular  pitch  of  knurl. 

Then  'r  =  R  +  \{,  d, 
C  =  r+a. 
A  =  B  +  2r  —  Zd  +  0.010  inch. 

As  the  depth  of  the  tooth  is  very  slight,  the  outside  cir- 
cumference will  be  accurate  enough  for  all  practical  purposes 
for  calculating  the  pitch,  and  it  is  not  necessary  to  take  into 
consideration  the  pitch  circle  as  is  done  when  calculating 
gears. 

Example: — Assume  that  the  pitch  of  a  knurl  is  32,  that  the 
throat  diameter  B  is  0.5561  inch,  that  the  radius  R  of  the 
piece  to  be  knurled  is  1/16  inch,  and  that  the  angle  of  the 
teeth  is  90  degrees;  find  the  dimensions  required  for  making 
the  knurl. 

Using  the  same  notation  as  above,  we  have: 

1         1 
p  =  —  =  —  =  0.03125  inch, 
P       32 

f;  =  0.0156  (see  Table  I)  inch, 

1        0.0156 

)•  = h =  0.0703  inch, 

16  2 

C  =  0.0703  -f  0.0156  =  0.0859  inch, 

A  =  0.5561  +  0.1406  —  0.0468  —  0.010  =  0.6399  inch. 

Straight  concave  knurls,  when  very  small,  are  generally 
made  with  a  master  convex  knurl.  When  the  knurls  are  large 
enough,  a  milling  cutter  with  the  proper  radius  is  used  for 
cutting  the  teeth.  As  it  is  very  difficult  to  make  a  concave 
knurl  when  the  radius  is  very  small,  and  as  the  knurl  in 
most    cases    is    not    required    to    be    absolutely    straight,    the 
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method  described  in  the  foilowing  for  spiral  I<nurl8,  can  be 
used  for  making  straight  eoncave  linurls  on  the  milling  ma- 
chine with  teeth  in  planes  practically  parallel  with  the  axis 
of  the  knurl. 

Spiral  Concave  Knurls 
It  is,  in  general,  very  diffloult  to  cut  spiral  concave  knurls, 
especially  when  the  radius  of  the  knurl  is  very  small.  In 
Fig.  7  is  shown  a  method  which  has  worked  very  satisfac- 
torily, and  which  is  also  easily  accomplished.  A  hob  as  shown 
in  rig.  S  is  used,  the  included  angle  of  the  threads  of  which 
Is  made  to  suit  the  material  lo  be  knurled.     The  hob  is  lluted 


Sluchitiirru.S.Y. 
Fig.  7.     Cutting  a  Concave  Knurl  by  a  Hob  In  the  Milling  Machine 

similar  to  a  master  tap,  excepting  that  the  flutes  are  not  as 
deep  and  a  greater  number  of  flutes  is  used.  It  the  hob  has 
more  than  a  triple  thread,  for  instance,  the  width  of  the 
lands  should  be  to  the  width  of  the  flutes  in  the  ratio  2  to  1. 
The  lead  of  the  hob  governs  the  angle  of  the  spiral  on  the 
knurl,  and  the  angle  formed  by  cutting  hobs  with  different 
leads  can  be  derived,  approximately,  by  means  of  the  follow- 
ing formula: 

Let  a  =  angle  required, 

B  =  one-half  the  lead  of  the  thread  of  the  hob. 

D  =  diameter  of  the  hob. 

B 

Then ^  tan  a. 

1.5  Z) 

Example: — If  a  hob  has  a  double  thread,  the  lead  of  which 


JUachin€r{/,y.Y. 
'  SEXTUPLE  THREAD 

FI^.  8.    Hob  used  for  Cutting'  Concave  Knurls  in  the  MiUiDg-  Machine 


^ 

•rii.S.r 

shaped  tooth  will  not  be  produced.  Care  should  also  be  taken 
to  have  the  diameter  of  the  concave  knurl  the  correct  size  bo 
that  it  will  contain  an  even  number  of  teeth,  as  required  by 
the  circular  pilch.  Whm  the  knurl  has  been  cut.  the  cor- 
ners should  be  removed  as  ghown  in  Fig.  ti;  then  no  ragged 
edges  are  left  on  the  work,  aB  iB  the  case  If  the  corners  are 
not  removed.  The  table  of  the  milling  machine  Bhouid  not 
be  set  over  when  cutting  knurls  in  this  manner,  but  should 
be  left  straight. 

Designing'  and  Cutting  Diamond  KnurU 
The  general  methods  of  using  diamond  knurls  are  as   fol- 
lows: 

1.  AVhcn  a  knurl-holder,  as  shown  In  Fig.  10,  can  be  used. 
a  pair  of  spiral  knurls  are  used,  one  right-  and  the  other  left- 
handed. 

J.  When  a  cross-slide  knurl-holder,  as  shown  in  Fig.  1,  is 
used,  only  one  knurl  can  be  used,  being  cut  both  right-  and 


Fig    9.    Arbor  for  Cutting  Concave  Knurls  in  the  Milling  Machine 

is  %  inch,  and  the  diameter  of  the  hob  is  ^i   inch,  find   the 
angle  a. 

B  =  i.l,  of  the  lead  =  1/16.  and  therefore  tan  o  =  1/16 -^  % 
=  0.1667;  o  =  9i.j  degrees. 

Cutting  a  Spiral  Concave  Knurl  in  the  Milling  Machine 
It  will  be  seen  from  Fig.  7  that  when  cutting  a  concave 
knurl  in  the  milling  machine,  the  knurl  is  held  on  an  arbor 
•shown  in  detail  in  Fig.  9.  This  arbor  rotates  freely  on  the 
centers  C,  the  knurl  being  held  tightly  against  the  shoulder 
on  the  arbor  by  the  nut  shown.  When  the  knurl  has  been 
tightened,  the  arbor  is  put  between  the  centers  and  the  table 
of  the  milling  machine  is  raised  so  that  the  hob  comes  in 
contact  with  the  knurl.  The  machine  runs  slowly  at  the  start 
so  that  the  hob  will  not  be  forced,  but  will  space  the  teeth 
equally.  Tlie  speed  can  be  increased  after  the  hob  has  started 
to  cut  properly.  The  hob  is  held  in  a  chuck  provided  with  a 
shank  fitting  the  socket  in  the  milling  machine  spindle.  The 
work  should  be  fed  slowly  at  first,  and  care  should  be  taken 
that  the  arbor  rotates  freely  on  the  centers,  as  otherwise  the 
knurl  will  not  follow  the  lead  of  the  hcb  properly,  and  a  well- 


Plg.  10. 


Turret  Knurl-bolder  for  Bro^vn  2s  Sbarpe  Automatic 
Scren'  Machines 


left-handed.  A  knurl  cut  in  this  manner  would  produce 
a  female  knurl  on  the  work;  so  if  a  male  knurl  is  required 
on  the  work,  the  first  knurl  is  used  as  a  master  knurl  in  cut- 
ting the  second  knurl  which  will  produce  a  male  knurl  on  the 
work. 

When  only  the  pitch  of  the  knurl  required  and,  the  angle 
at  which  the  teeth  are  cut,  as  indicated  in  Fig.  11,  are  known. 


kr-J 


JJa<'*(nrrv..V.r. 

Fig.  11-     Diagram  for   Finding  Circular  Pitch  and  Lead  of  Spiral   Knurls. 
Fig.  12.    Diagram  for  Calculations  Relating  to  the  Feeds  of  Knurls 

then  the  number  of  teeth  in  the  knurl  must  be  found  and 
also  the  spiral  lead,  as  this  governs  the  selection  of  the  change 
gears  used  when  cutting  the  knurl. 

To  Find  the  Number  of  Teeth  on  the  Circumference 
of  the  Knurl 
When  the  knurl  is  to  form  diamond  shapes.-  as  shown  in 
Fig.  11,  and  the  included  angle  is  60  degrees,  the  number  of 
teeth  can  be  found  in  the  following  manner.  Let  22  be  the 
normal  pitch  of  the  knurl.  Then  the  circular  pitch  will  be 
0.04.55  inch  -^  cos  30  degrees  =  0.0525  inch,  and  the  outside 
circumference  divided  by  0.0525  inch  will  be  the  number  of 
teeth  of  the  knurl. 
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To  Find  the  Lend  of  the  Spiral 
To  find  the  lead  of  a  spiral  of  the  knurl  above,  multiply  the 
circumference  of  the  knurl  by  the  cotangent  of  30  dtgrees. 
Assume  that  the  knurl  is  0.752  Inch  In  diameter.  Then  the 
circumference  equals  0.752  X  3.1416  =  2.3625  inches.  The 
knurl  has  a  circular  pitch  of  0.0525  and  the  number  of  teeth 
therefore  equals  2.3625  -^  0.0525  =  45  teeth.  The  lead  equals 
2.3625  X  cot  30  degrees  =  4.09  Inches. 


THE  RELATION   OF   DEPTH  TO   SPAN   OF 
A  GIRDER 

FRED  NEWELL* 

In  designing  a  girder  or  cantilever  for  any  purpose  where 
one  is  not  tied  to  a  particular  depth  by  conditions  or  speci- 
fication, it  is  often  a  matter  of  trial  and  error  by  those  whose 
work  or  experience  does  not  lead  them  to  a  knowledge  of 
what  will  most  surely  be  the  best  proportions  of  depth  to 
span  for  a  given  deflection  and  stress.  Even  where  one's 
knowledge  of  these  proportions  is  of  the  best,  the  following 
table  will  prove  a  help  in  the  first  considerations  of  a  design. 
It  must,  however,  be  remembered  that  the  table  is  only  of 
use  where  the  girder  is  symmetrical  in  section  about  its 
neutral  axis,  and  for  a  modulus  of  elasticity  of  29,000,000, 
which  is  very  general  for  structural  shapes.  The  deflections 
used  for  calculating  the  table  are  those  in  most  general  use, 

"L 

being  1  inch  per  100  feet  span  or  .  and  2  inches  per  100 

1200 
L 

feet  span  or ,  L  being  in  inches.    The  lower  limit  is  used 

600 
where  stiffness  is  necessary,  and  the  higher  limit  where  stiff- 
ness is  not  of  primary  importance. 

If  the  modulus  of  elasticity  is  other  than  that  taken  in 
these  calculations,  the  divisor  of  the  expression  in  the  last 
column  of  the  table  will  be  directly  proportional  to  the  value 
of  the  modulus.  For  each  condition  of  loading,  the  divisor 
is  inversely  proportional  to  the  assumed  safe  stresses. 

To  arrive  at  the  results  the  writer  has  combined  the  bend- 

// 
Ing    moment    formula    M  =  — ,    with    the    deflection    formula 

2/ 

5  =  K ,  where 

EI 

M  =z  bending  moment, 
/=:safe  allowable  stress, 
/=  moment  of  inertia  of  section, 
(i=  depth  of  girder  or  cantilever, 

d 
j/=  distance  of  neutral  axis  from  outer  fiber  =  —  for  sym- 

2 
metrical  sections, 
W=  total  load, 
L  ==  length  of  span, 
5  =  deflection, 
A"  =:  constant  depending  on  loading  and  support. 

All  dimensions  are  in  inch-pound  units.     For  example,  take 
the   simple   case  of   a  cantilever   loaded  at  one   end,  and  let 

L 

S=: ,  and  /=:  10,000  pounds  per  square  inch. 

1200 

fl         2fl 
M=  WL  =  = ; 

y  d 


Having  arrived  at  the  required  depth  for  a  given  deflection, 
it  is  an  easy  matter  to  find  a  suitable  section  for  the  given 

RELATION  BETWEEN  DEPTH  OF  OIRDER  AND  LENGTH  OF  SPAN. 
L  =  length  uf  spun  in  inches. 


L 


but  5 


3  Eld        SEcl 

2fL-  L 

1200  ' 


;  therefore 

1200  3  Ed 


and  d 


2400 /Z, 

■iE 
L 


2400  X  10,000  X  L 


3.625 


3  X  29,000,000 
0.276  L. 


3.625 


Conditions. 

Safe  Stress, 

Pounds 

per  Square 

Inch. 

Depth, 
Incnes. 

Beam    supported   at   ends;    load  concen- 
trated Ht  middle;  deflection,  L  -i-  1200  or 
1  inch  per  100  feet 

10,000 
12,. 500 
10,000 
20.000 

1,^14.5 
L^  11.(1 
L^    0.0.5 
L-i-    7.2.5 

„  .,.,,,  1  10,000       L-i-29 

Beam   supported   at    ends;   load  concen-  13  ,5(jo       Z,  —  23  2 

trated  at  middle;  deflection,  /,-7-()00or|  jg'ooo       L  J- 18  1 

2  inches  per  100  feet 2o'oOO  JL-5-145 


Beam  supported  at  ends;  load  uniformly  12  .500  L 
distributed;  deflection,  L  -h  1200  or  1  jeooO  L 
inch  per  100  feet i     20  000       L 


11.6 
9.3 
7.2.> 
58 


Beam  supported  at  ends;  load  uniformly 
distributed;  deflection,  i -^  600  or  2 
inches  per  100  feet 


10,000  L  -f-  28.2 

12,500  L  -r- 18.6 

16,000  i-:-14.5 

20.000  in- 11.6 


Cantilever;  load  concentrated  at  end; 
deflection,  L  -=-  1200  or  1  inch  per  100 
feet I 


12,000  L  -f-  3.625 

12,.500  i-=-2.9 

16,000  Lh-2.27 

20,000  ;>-^1.81 


„      ,.,             ,      ,                 ^     4.    1      ,.        ^  \  10,000  L-^    7.25 
Cantilever;    load     concentrated    at    end;]  10500  7—5  8 
deflection,  L  -^  600  or  2  inches  per  100  igooo  L-^   4  54 
20',000  l4-    3!62 


feet . 


Cantilever;    load    uniformly   distributed; 
deflection,  L  -;-  1200  or  1   inch  per  100 


feet. 


10,000  L^  4.88 

12,500  /.-=-  3  8T 

16.000  i-;-  3,03 

20,000  L-f-  2.42 


Cantilever;  load  uniformly  distributed ;| 
deflection,  L  -i-  600  or  2  inches  per  lOOj 
feet 


10,000  L-^  9.66 
12.500  L-^  7.74 
16.000       L^   6.06 


20,000    i  L  ■ 


4.84 


Address:    965   Dorchester  St.,   W.,  Montreal,  Canada. 


Stress;  but  in  all  cases  where  exact  work  is  required,  the 
actual  deflection  and  stress  should  be  obtained  after  the 
design  has  been  completed. 

*  *  * 
The  United  States  government  inaugurated  a  plan  two- 
years  ago  for  the  purchase  of  coal  on  its  heating  value.  At  the 
present  time  there  are  forty  departmental  buildings  in  Wash- 
ington, the  Panama  Railroad,  more  than  three  hundred  build- 
ings thrcughout  the  United  States,  navy  yards  and  arsenals 
buying  coal  on  specifications,  the  prime  element  of  which 
fixes  the  amount  of  ash  and  moisture.  Premiums  are  paid 
for  any  decrease  of  ash  below  2  per  cent  at  the  rate  of  one 
cent  per  ton  for  each  per  cent.  Reductions  are  made  at  an 
increasing  rate  for  each  per  cent  of  ash  when  it  exceeds  the 
standard  established  by  two  per  cent.  The  advantages  of  buy- 
ing coal  on  these  specifications  are:  bidders  are  placed  on  a 
strictly  competitive  basis,  as  regards  prices  and  qualities; 
the  field  for  both  the  government  and  the  dealers  is  broad- 
ened, as  trade  names  are  ignored  and  comparatively  unknown 
coals  offered  by  responsible  bidders  may  be  accepted;  the 
government  is  insured  against  poor  and  dirty  coal  and  is 
relieved  of  disputes  arising  from  condemnation  on  the  usual 
visual  inspection;  experience  with  the  old  form  of  government 
contract  is  not  always  expedient  to  reject  poor  coal  because 
of  the  difficulty,  delay  and  cost  of  removal.  Under  the  pres- 
ent system  rejectable  coal  may  be  accepted  at  a  greatly  re- 
duced price. 

«     *     » 

CORRECTION 
A  transposition  of  the  titles  of  Figs.  41  and  42  occurred  in 
the  article  on  the  Chicago  and  Northwestern  Railway  shop 
practice,  published  in  the  May  number  of  M.vchinert.  It 
should  also  be  stated  that  the  practice  referred  to  as  the 
company's  method  of  boring  piston  rings,  is  instead  its  method 
of  boring  bushings  for  cylinders. 
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INCREASING  THE  EFFICIENCY  OF  A  HORIZON- 
TAL  DRILLING,   TAPPING   AND 
BORING  MACHINE 

ALPKKD  8PAN0ENBERG- 

A  machine  tool  may  be  installed  to  handle  work  of  a  speclflc 
character  and  for  the  sake  of  economy  in  first  cost  it  is  fre- 
quently deemed  advisable  to  sekct  a  standard  type  of  simple 
design,  and  embodying  only  such  features  as  are  necessary 
for  the  work  Intended.  Subequently,  if  occasion  requlns. 
aditional  features  can  be  provided  that  will  adapt  the  machine 
for  a  variety  of  work.  The  accompanying  engravings  illus- 
trate a  motor-driven,  horizontal  drilling,  tapping  and  boring 
machine,  and  show  a  number  of  features  that  were  recently 
added  by  the  writer.  This  machine  originally  was  designed 
for  a  class  of  work  that  would  require  comparatively  short 
adjustments  of  the  column,  and  therefore  was  provided  with 
a  hand  ratchet  movement. 

The  changes  made  were:  Substituting  a  rapid  power  tra- 
verse for  the  column  to  enable  quick  adjustments  on   long 
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Fig.  1.  Horizontal  Drilling.  Tapping  and  Boring  Machine  equipped  with 
Power  Traverse  for  the  Column.  Power  Feed  for  the  Head.  New  Clamping 
Devices  for  Column  and  Head.  etc..  to  increase  its  Efficiency 

work;  providing  a  power  feed  for  the  head  so  that  the  ma- 
chine could  be  used  for  milling;  a  new  clamping  arrange- 
ment for  the  column  and  also  for  the  head,  thus  discarding 
open  end  wrenches  and  facilitating  the  clamping  and  loosen- 
ing; providing  means  for  shifting  the  sliding  feed  gears 
while  the  machine  is  running;  and  attaching  a  brass  speed 
index  plate  to  the  controller  and  a  pointer  on  the  controller 
lever.  This  used  in  connection  with  a  table  of  cutting  speeds 
and  feeds  stamped  on  the  brass  plate  shown  fastened  to  the 
resistance  box,  provides  the  operator  with  a  standard  guide 
and  eliminates  all  guess  work  as  to  the  proper  speed  and 
feed  for  cutters  of  various  diameters.  The  problem  of  apply- 
ing features  which  are  not  in  the  form  of  standard  attach- 
ments to  a  machine,  and  therefore  w'ere  not  contemplated  in 
the  original  design,  accounts  for  some  of  the  devices  appear- 
ing rather  crude.  The  chief  interest,  however,  lies  in  the  fact 
"that  very  little  expense  was  involved,  since  the  gears,  hand- 
wheels  and  levers  were  taken  from  stock  parts  belonging 
to  other  machines. 


A  study  of  the  engravings.  Figs.  1  and  2,  will  make  clear 
the  application  of  the  rapid  power  traverse  for  the  column. 
Shaft  A,  Fig.  ],  originally  carried  the  ratchet  wrench,  and 
transmits  motion  through  bevel  gears  and  a  vertical  shaft 
inside  the  column,  to  a  rack  pinion  meshing  with  the  rack  B. 
For  the  purpose  of  deriving  power  from  the  motor,  this  shaft 
was  replaced  by  a  longer  one  that  extends  through  the  col- 
umn and  Is  also  represented  by  the  letter  A  In  Fig.  2.  Keyed 
to  it  is  the  epur  gear  B  Into  which  mesh  the  bandwheel  shaft 
pinion  r  and  also  the  compound  gearing  driven  by  the  pulley 
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Fig.  2.    Motor  connected  with  Mechanism  for  the  Column  Traverse 

D.  A  belt  that  normally  is  loose,  connects  the  pulley  D  with 
the  motor  pulley.  The  line  engraving.  Fig.  3,  shows  the 
method  of  fastening  the  latter  onto  the  motor  shaft.  This 
was  accomplished  without  removing  the  motor  shaft  by  hold- 
ing the  drill  in  a  ratchet  wrench  and  feeding  it  in  while  the 
motor  was  running. 

When  it  is  desired  to  traverse  the  column  by  power,  the 
belt  is  tightened  by  closing  the  switch  C  (Fig.  1)  which  ener- 
gizes the  magnets  B  and  they  in  turn  bring  the  idler  pulley 
E  into  position  by  means  of  the  U-shaped  magnet  core,  levers 
and  shaft  shown  in  the  engraving.  The  column  now  can  be 
run  in  either  direction  by  operating  the  controller  handle  F. 
Spring  G  takes  the  weight  of  the  magnet  core  and  lever  when 
the  magnets  are  inactive.  Final  adjustment  of  the  column 
is  made  with  the  hand-wheel  U.  The  object  of  the  belt  drive 
was  to  avoid  any  accident,  should  the  switch  inadvertently 
be  left  closed  and  the  motor  started  with  the  column  clamped; 
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Fig.  3.  Method  of  Fastening  -Rapid-traverse  Driving  Pulley  on  Motor 
Shaft.  Fig.  4.  Dertce  for  Clamping  the  Head  without  a  Wrench.  Fig.  5. 
Trunnion  with  Handle  for  Shifting  the  Feed  Gears 

and  the  sole  reason  for  using  the  magnets  was  because  they 
were  a  pair  belonging  to  a  discarded  magnetic  clutch  planer 
drive.  It  will  be  observed  that  the  idler  pulley  bracket  cuts 
off  some  of  the  travel  of  the  counterweight.  This  is  of  no 
consequence,  however,  as  this  particular  machine  never  has 
to  handle  work  requiring  the  head  near  the  top  of  the  column. 
The  power  feed  for  the  head  consists  of  the  bevel  gear  I, 
and  sliding  bevel  pinion  it.  The  axis  of  shaft  ^'  originally 
did  not  intersect  with  that  of  the  vertical  feed  shaft  0,  and 
necessitated  resetting  the  bracket  P.  A  spring  pin  Q  keeps 
the  bevel  pinion  in  mesh  with  the  bevel  gear  when  it  is  de- 
sired to  feed  the  head  by   power.     It  waa  also  necessary   to 
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lengthen  the  pull  s|)line  shaft  K.  A  crank  wrench  on  the 
outer  end  of  shaft  X  was  superseded  by  the  hand-wheel  shown 
and  the  latter  proved  to  be  much  more  convenient.  As  stated 
previously,  the  primary  object  of  a  power  feed  for  the  head 
was  to  provide  a  feed  for  milling  work,  but  when  tlie  spindle 
back  gears  are  out,  and  the  fast  feed  used,  the  adjustment  of 
the  head  by  power  is  quite  rapid. 

The  clamping  arrangenunt  for  the  column  i-o  clearly  indi- 
cated in  Fig.  1.  As  will  be  seen,  the  clamping  bolts  are  in- 
verted and  their  heads  beveled  to  fit  the  angle  on  the  wedges 
J.  Screwed  on  to  the  threaded  end  of  each  bolt  is  a  block 
fitting  the  T-slot  in  the  base  plate.  Tlie  Tiand-wheel  sleeve 
is  threaded  to  fit  the  tic-rod  and  the  wedges  act  on  the  bolts 
by  this  means.  Between  the  collar  /  en  the  tie-rod  and  the 
wedge  ./  is  a  spring  A'  which  tends  to  keep  the  wedgea  loose 
when  the  hand-wheel  is  slackened  oft.  Two  turns  of  the  hand- 
wheel  is  sufficient  to  clanip  the  column. 


is  the  practice  to  use  universal  joints  for  driving  the  cutter 
bars  to  avoid  accurate  setting  of  the  jig;  the  machine  only 
being  used  as  a  means  for  driving  and  feeding  the  bars  and 
the  jig  acting  as  a  guide.  It  must  not  be  inferred,  however, 
that  this  type  of  machine  will  not  do  accurate  work  without 
the  use  of  jigs.  As  a  matter  of  fact,  the  jig  in  question  and 
nearly  all  of  the  jigs  illustrated  in  the  article  above  referred 
to  were  bored  on  a  similar  machine.  For  this  work  an  ad- 
justable outboard  bearing  Is  provided  to  support  the  end  of 
the  boring-bar.  These  machines  were  built  by  the  Pond  Works 
of  the  Niles-Bement-Pond  Co. 

*  *  * 
Recent  correspondence  in  the  Engineering  Xeics  attributes 
the  disintegration  of  concrete  work  in  sea  water  to  alternative 
freezing  and  thawing.  It  has  been  noted  that  this  disintegra- 
tion occurs  only  in  that  portion  of  the  concrete  which  is  be- 
tween the  hish  and  low  tide  levels,  being  to  this  extent  sim- 


Fig.  6.    Twenty-one-inch  Pond  Rigid  Turret  Lathi 

The  line  engraving.  Fig.  4,  shows  the  device  for  clamping 
the  head  to  the  column;  the  design  is  so  simple  that  no  ex- 
planation is  necessary.  The  knob  8  is  represented  by  the 
same  letter  in  Fig.  1. 

Means  for  sliding  the  feed  gears  T  (Fig.  1)  is  shown  in 
detail  in  Fig.  5.  These  gears  formerly  were  shifted  directly 
by  hand  and  held  in  place  by  a  spring-pin  that  entered  a 
groove  in  the  shaft.  The  advantages  of  the  new  device  at 
once  are  apparent. 

An  idea  of  the  class  of  work  this  machine  will  handle  to 
advantage  is  obtained  from  the  half-tone.  Fig.  6,  which  shows 
a  21-inch  Pond  rigid  trurret  lathe  bed  with  the  jigs  in  place 
ready  to  be  drilled,  bored  and  tapped.  Four  settings  of  the 
bed  are  necessary,  as  there  are  holes  in  both  sides  and  ends. 
On  work  of  this  character  the  rapid  power  traverse  is  especi- 
ally valuable.  It  will  be  of  interest  to  note  that  this  machine 
is  also  used  to  bore  the  head-stock  for  the  bed  just  referred 
to.  The  head-stock  and  its  jig  was  shown  in  Figs.  132  and 
134  in  the  article  on  Jigs  and  Fixtures  which  appeared  in  the 
February  issue  of  Machineky.     For  work  of  this  character  it 


Bed,  ^pith  Jigs  in  Place,  ready  to  be  drilled 

ilar  to  the  decay  which  takes  place  in  piling  under  the  same 
conditions.  It  has  been  found  that  this  disintegration  takes 
place  in  winter.  At  high  tide  the  water  penetrates  the  minute 
pores  in  the  surface.  As  the  tide  lowers,  this  absorbed  water 
freezes,  expanding  as  it  does  so,  and  loosening  the  surface  of 
the  concrete.  When  it  is  again  submerged,  it  again  thaws, 
and  a  new  supply  of  water  enters  the  pores,  so  that  the  loosen- 
ing process  is  repeated  at  the  next  tide.  It  is  suggested  that 
the  concrete  work  be  covered  with  a  cement  facing  mortar;  or 
better  yet,  that  all  the  cement  used  in  concrete  laid  below 
the  watermark  be  thoroughly  waterproofed,  either  by  a  pat- 
ented compound  or  by  the  admixture  of  clay.  Concrete  which 
is  not  exposed  at  low  tide  is  perfectly  safe  from  disintegration. 

*     *     * 

An  inventory  of  the  resources  of  natural  fuel  represented 
by  the  peat  deposits  of  the  United  States  has  been  made  by 
Prof.  Charles  A.  Davis  of  the  United  States  Geological  Sur- 
vey, who  estimates  that  the  bogs  and  swamps  of  the  United 
States  contain  approximately  1^.000,000,000  tons  of  peat,  repre- 
senting a  value  of  $38,000,000,000. 
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LOGARITHMIC  PAPER  FOR  DIAGRAMS 

J.  NORMAN  JKNSKN- 

Engineers  may  be  divided  into  two  classes,  i.  c,  those  who 
use  diagrams  to  aid  them  in  their  worli,  and  those  who  do 
not.  Tlie  latter  class  will  impatiently  pass  over  any  article 
or  boolt  in  which  a  curve  is  used  to  express  the  relation  be- 
tween two  or  more  variables.  Some  of  these  men  detest  a 
diagram  more  than  they  detest  the  curling  tail  of  an  integral 
sign.  If  diagrams  are  not  too  compiioated  they  have,  however, 
a  certain  place  in  business  and  in  engineering.  In  most  mod- 
ern offices  the  fluctuation  of  prices  in  different  commodities  is 
shown  graphically  so  that  one  can  tell  at  a  glance  the  general 
tendency  of  the  market  at  any  time.  In  the  office  of  the  man- 
ager, the  shop  foreman,  or  the  timekeeper,  diagrams  showing 
the  relation  between  wages  and  production  are  of  great  value 
as  by  means  of  them  "leaks"  eau  readily  be  discovered. 


5.  Divided  both  ways,  logarithmic,  1  to  100. 

In  science  and  engineering  the  law  of  variation  in  quautt- 
lies  is  usually  cxpreBsed  as  an  equation.  When  this  equation 
is  of  the  first  degree.  It  is  graphically  plotted  on  cross  sec- 
tion paper  as  a  straight  line.  When  the  variable  enters  in 
any  other  power  or  root  than  the  first,  a  curve  results.  On 
ordinary  squared  paper,  plotting  a  curve  is  very  laborious  as 
a  great  many  points  must  be  found  in  order  to  obtain  the 
shape  of  the  curve.  In  tracing  a  curve  through  the  plotted 
points  it  is  difficult  to  obtain  a  draftsman's  irregular  curve 
which  will  "fit,"  and  as  a  result  the  curve  as  drawn  Is  only 
correct  at  the  plotted  points. 

When  tlie  equation  has  the  form  x  =ay'"  z'\  In  which  the 
exponents  ?h  and  n  are  of  any  power  or  any  roct,  logarithralc 
paper  has  a  distinct  advantage  over  ordinary  squared  paper. 
As  Its  name  implies  it  is  divided  logarithmically,  that  Is,  the 
distances  cf  the  abscissas  and  the  ordinates  from  the  origin 
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d  =  Diameter  o/  Shaft  /n  Jnc/ies. 

Figr.  1.    Horse-power  and  Shafting  Diagram  Plotted  on  Regular 
Cross-section  Paper 

It  is  the  engineer,  however,  who  uses  and  appreciates  dia- 
grams-most. Oftentimes  a  row  of  figures  does  not  tell  very 
much,  but  when  these  same  figures  are  plotted  on  cross  sec- 
tion paper,  a  picture  is  obtained  which  clearly  brings  out  the 
law  of  variation  of  the  quantities  involved.  Another  thing 
which  may  be  said  in  favor  of  diagrams  is  that  they  are  great 
time-savers.    To  the  busy  man  this  is  the  principal  advantage. 

The  cross  section  paper  on  the  market  is  ruled  in  the  follow- 
ing ways: 

1.  Divided  horizontally  and  vertically  into  centimeters  and 
millimeters. 

:;.  Divided  horizontally  and  vertically  into  inches  and  eighths 
cr  tenths  of  an  inch. 

3.  Divided  horizontally  into  inches  and  tenths,  and  vertical- 
ly, logarithmic,  1  to  10. 

4.  Divided  both  ways,  logarithmic,  1  to  10. 

•  Address  :     Board   of   Trade   Building,   I.ouiSTille,   Ky. 
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The  Same  Diagram  as  in  Fig.  1  laid  out  on 
Logarithmic  Paper 


are  proportional  to  the  logarithms  of  the  numbers  instead  of 
the  numbers  themselves.  The  principle  on  which  it  is  based 
will  be  readily  understood  by  those  familiar  with  the  slide 
rule.  In  fact  a  slide  rule  can  be  made  by  anyone  by  merely 
setting  the  edges  of  two  sheets  of  logarithmic  paper  in  the 
proper   position. 

In  order  to  compare  logarithmic  with  ordinary  cross  sec- 
tion paper  the  accompanying  diagrams  were  prepared.  The 
curved  lines  are  plotted  on  ordinary  paper,  the  straight  lines 
on  logarithmic  paper.  The  range  of  values  is  the  same  in 
both  sets  of  curves. 

The  equation  used  is  one  in  which  the  diameter  of  shafting 


is  obtained  by  the  formula  d 


in  which 


A  =  diameter  of  shaft  in  inches. 
H  =  horse-power  transmitted. 
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.\==  number  of  revolutions  per  Uilnlite. 
(•  =  a  constant. 
For  long  steel  shafts  c  is  usually  3.96.    The  equation  which 


is  to  be  plotted  Is  d  =  3.96  .    — 

N  A' 


For  any  particular  curve  li  \s  a.  constant,  so  that  all  that  Is 
recessary  to  do  is  to  solve  for  H  with  any  given  value  ot  d. 
A  numerical  example  may  make  this  clearer.  Take  J\r  =  200, 
d  =  2  inches;  then  H  —  IZ.  Again,  take  .Y  =  200,  and  assume 
d  =  5;  then  H  =  508. 

On  ordinary  squared  paper  for  any  assumed  value  of  y 
a  large  number  of  values  of  //  and  (7  must  be  found  in  order 
to  obtain  the  true  form  of  the  curve.  When  completed,  the 
curves  thus  plotted  are  unsatisfactory  as  they  all  approach  the 
origin,  so  that  they  bunch  together  in  a  way  that  is  annoying 
when  calculations  are  involved  wherein  results  near  the  origin 
are  sought.  In  this  particular  instance  the  curves  converge 
at  the  points  where  the  diagram  is  mcst  likely  to  be  used. 

Logarithmic  paper  reduces  the  labor  of  computation.  All 
that  is  necessary 'is  to  plot  two  extreme  points  and  draw  a 
straight  line  connecting  them.  The  equation  is  truly  repre- 
sented by  this  line  and  each  point  on  this  line  is  correct.  To 
■test  the  accuracy  of  the  work  an  intermediate  point  may  be 
calculated,  and  plotted  on  the  diagram.  If  it  falls  on  the  line 
already  drawn  the  work  is  correct.  If  it  does  not  fall  on  this 
line,  some  mistake  was  made  in  calculating  one  or  both  of  the 
end  points. 

To  illustrate  the  use  of  logarithmic  paper  take  the  data 
previously  calculated.  Plot  the  point  corresponding  to  d  =  1. 
//  =  13.  In  same  way  plot  point  (7=;  5,  if  =  508.  Draw  a 
straight  line  between  the  two  points.  This  establishes  the 
curve  for  y  =  200.  As  a  check  it  will  be  found  that  the  point 
(J  =  4,  ff  =  208  falls  on  the  line  drawn,  showing  that  the  end 
points  were  correctly  plotted. 

On  plotting  these  different  values  of  A'  on  logarithmic  paper 
it  will  be  noticed  that  all  the  curves  are  parallel.  This  in  itself 
is  a  check  on  the  accuracy  of  the  work,  as  a  lack  of  parallelism 
in  the  lines  indicates  that  something  is  wrong,  so  that  the 
■use  of  logarithmic  paper  in  itself  is  a  guard  against  inaccurate 
work.  The  directions  given  above  are  general  for  any  equation 
of  the  form  x^=ay^za.  For  any  particular  curve,  i/m  or  «»  is 
a  constant,  and  as  o  is  a  constant,  the  equation  resolves  into 
x=:fci/m.  Logarithmically  expressed,  the  last  equation  be- 
comes log  a;  =  Iog  fc+  m  log  y.  This  logarithmic  equation 
Is  really  the  same  as  the  equation  x^a+'by.  an  equation 
of  the  first  degree,  and  explains  why  the  curve  becomes  a 
straight  line  on  logarithmic  paper. 

It  will  be  readily  seen  that  where  a  great  many  diagrams 
are  to  be  m^de,  this  paper  is  a  time-saver.  It  may  be  used  for 
purposes  of  calculation  in  ways  which  will  suggest  themselves 
to  the  ingenious  man.  Among  the  more  common  uses  to 
which  it  may  be  put  are  the  following:  Powers  and  roots  of 
any  and  all  indices;  bending  moment,  shearing  stress,  or  de- 
flection of  beams  in  terms  of  span  or  load;  moments  ot  inertia 
and  radii  of  gyration  in  terms  of  a  linear  dimension;  circum- 
ferences and  areas  of  circles  in  terms  of  their  diameters;  sizes 
of  bars,  struts,  shafts,  etc.,  in  terms  of  a  linear  dimension; 
hydraulic  equations,  etc. 


Consul  William  Bardel  of  Rheims  reports  that  a  new  French 
plate  glass  has  been  brought  out  which  is  practically  burglar- 
proof.  While  an  ordinary  plate  glass,  such  as  is  usually  put 
into  jewelers'  show  windows,  can  be  smashed  by  a  single 
stroke  of  a  metal-faced  mallet,  it  is  not  possible  to  break  this 
new  plate  glass  in  this  manner.  In  an  experiment  made,  a 
large  piece  of  cast  iron  was  thrown  violently  against  the  win- 
dow, but  the  only  effect  on  the  glass  was  a  small  hole  measur- 
ing one  or  two  inches.  Several  shots  of  a  revolver  loaded 
with  jacketed  bullets  were  then  fired  at  the  show  "window, 
but  the  window  suffered  no  damage  except  that  the  bullets 
entered  to  a  depth  of  a  fraction  of  an  inch.  T"he  plate  glass 
which  will  stand  such  usage  is  ordinarily  made  of  a  thick- 
ness of  %  to  1  inch.  If  desired,  even  a  heavier  glass  can  be 
jnade  without  diminishing  the  transparency. 
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A  Two-Stage  Pump  for 
Deep-well  Work 


CENTRIFUGAL  PUMPS 

JOHN  B    SPERRV 

Under  the  above  title  in  the  February  issue  of  Machinery 
Mr.  E.  N.  Percy  writes  as  follows:  "The  common  commercial 
volute  pump  seldom  gives  over  45  per  cent  eflBciency.  but  can 
easily  he  designed  to  give  65  per  cent  and  can  be  manufac- 
tured just  as  cheaply."  This  statement  would  have  been 
true  six  years  ago,  but  the  manufacture  of  centrifugal  pumps 
has  improved  greatly  since  then.  Instead 
of  using  a  rough  runner  in  between  the 
halves  of  a  split  rasing,  also  without  ma- 
chined surfaces,  and  calling  it  a  pump, 
the  runners  are  machined  thoroughly  to 
gage  and  then  accurately  balanced  to  insure 
smooth  running;  the  casing  or  volute  is 
cast  in  one  piece  and  machined  to  gage; 
the  covers  are  also  machined  to  gage.  The  c- 
bearings  of  the  modern  centrifugal  pump 
are  of  the  ring  or  chain  oilfd  type,  ma- 
chined and  babbitted  to  gage. 

When   Mr.   Percy   states   that   the  volute 
pump  seldom   gives  over  45   per   cent  effi- 
ciency, I  think  he  is  rather  severe  on  that 
.style  of  pump.    I  have  copies  of  tests  of 
five  4-inch  centrifugal  pumps  of  the  volute 
type,  no  two  of  which  were  built  by  the 
same    manufacturers.        These    tests    were 
run  at  different  speeds  and  covered  heads 
ranging  from  20  to  75  feel.     The  efficiency 
of  all  of  the  pumps  was  above  60  per  cent 
and  ran  as  high  as  72  per  cent.     The  maxi- 
mum efficiency  in  these  pumps  varies  ac- 
cording to  the  design.     For  one  it  comes  at 
25    feet,    for   another   at   40   feet,   and    an- 
other at  60  feet.     The  efficiency  on  either 
side     of     this     maximum     decreases    very 
slowly,  and  for  this  reason  the  patterns  of 
these  pumps  are  applicable  to  a  wide  range  of  heads,  provided 
the  speed  is  properly  arranged.     It  might  be  of  interest  to  add 
that  it  is  customary  by  one  manufacturer  to  guarantee  at  least 
70  per  cent  on  volute  pumps  6  inches  and  larger;  and  75  and  80 
per  cent  on  those  30  inches  and  larger.    That  he  lives  up  to  his 
guarantee  is  shown  by  his  increasing  business  in  pumps.     Mr. 
Percy   also   states   that   European   pumps   give   a   higher   effi- 
ciency than  American  pumps.     In  answer  to  this,  I  can  cite 
instances    where    American    pumps    are    taking    the    place    of 
European  pumps  in  Porto  Rico  and  elsewhere.     I  also  know 
of  cases  where  pumps  are  being  manufactured  under  European 
patents  and  the  manufacturer  does  not  dare  to  guarantee  even 
as  high  an  efficiency  as  that  of  some  of  the  manufacturers  of 
the  volute  pump,  which  type  Mr.  Percy  considers  low  in  duty. 
Mention    was    made    of    the    electrically-driven,    deep-well, 
multistage  pumps  which  are  now  coming  into  use.   The  accom- 
panying engraving  illustrates  a  pump  of  this  character  that 
has  been  developed  during  the  last  two  years  by  the  American 
Well  Works.     The  engraving  shows  a  two-stage  pump  with  a 
balancing    chamber,    or   water    step    at    A.     This    water    step 
receives   its   pressure   from   the   discharge   side   of   the   pump 
through    the   port   B.     The    down   thrust    is   still    further   re- 
lieved by  the  design  of  the  runner,  as  shown  at  C.     By  this 
construction  the  suction  pressure  is  admitted  to  the  lop  of 
the   runner,   and   the  discharge  pressure   at  the  bottom;    the 
difference   in  the  two  total  pressures   assists   in   floating  the 
relating  member  of  the  pump.     Surrounding  the  shaft  ^P  is  a 
tube  E  which  forms  a  support  for  the  guide  bearings  ot  the 
shaft  and  protects  them  from  any  sand  that  may  be  in  the 
water.     Outside   of   this   and   concentric   with    it   is   a   larger- 
tube  that  supports  the  pump  from  the  top  of  the  well.     The 
annular  space   between   the  two   tubes   forms   the   discharge 
pipe.     This  type  of  pump  is  adapted  for  pumping  from  deep 
veils  where  a  large  quantity  of  water  is  required,  such  as 
city   waterworks,    factories,   ice   plants,   railroads,   mines  and 
irrigation  projects. 
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DESIGN   AND    CONSTRUCTION    OF    ELEC- 
TRIC  OVERHEAD   CRANES     6 


BRACED  GIRDERS 
R.  B.  BROWN 

Reference  was  made  on  iinge  669,  May  issue,  to  the  three 
types  of  braced  girders  commonly  in  use,  of  whicli  the  Warren 
type  Is  the  most  suitable  for  ordinary  traveler  work.  The 
details  of  construction  of  this  type  differ  somewhat  according 
to  the  size  and  span  of  the  crane,  but  the  nature  and  magni- 
tude of  the  stresses,  whidi  have  to  receive  primary  considera- 
tion, are  found  by  the  same  methods  in  all  cases. 

In  order  to  become  thoroughly  familiar  with  this  type  of 
gir(Jer.  it  is  best  to  study  its  construction  "anatomically."  Fig. 
28  shows  the  outline  of  the  construction  of  a  Warren  girder 
consisting  of  a  compression  flange  AA',  and  a  tension  flange 
ADD'.  These  flanges  are  Uept  in  position  by  llie  diagonal 
struts  BD.  BE,  CE,  CF.  etc.,  which  are  subjected  alternately 
to  tensile  and  compressive  stresses  as  the  position  of  the  load 
varies.  Apart  from  the  compression  in  the  top  flanges,  due 
to  the  maximum  bending  moment,  there  is  an  additional  force, 
due  to  the  bending  moment  in  the  top  flange  caused  by  the 
load  of  the  crab  wheels.  In  order  to  minimize  this  quantity 
the  vertical  members  GD,  HE,  IF,  etc.,  are  added,  thereby  re- 
ducing the  effective  spans  in  the  top  flange  by  one-half.  Gird- 
ers of  this  type  are  made  either  parallel  (Fig.  28),  or  fish- 
bellied,  as  shown  in  Fig.  29.  The  former  have  a  satisfactory 
appearance  and  do  not  need  to  be  made  so  heavy  at  the  ends 
«s  the  latter;    they  are  cheaper  to  mal^e,   owing  to  the  fact 


In  designing  girders  of  this  type  there  are  three  distinct 
processes,  as  It  were,  to  be  gone  through:  1.  Draw  an  out- 
line of  the  proposed  girder,  fixing  the  depth  and  number  of 
bays;  2.  Find  the  stresses  which  occur  with  the  load  In  vari- 
ous positions  In  each  member;  ?.  Select  suitable  sections  to 
wlllistand  the  various  stresses  found. 

Let  Fig.  31  represent  the  outline  of  a  Warren  girder  for  a 
15-ton  crane  of  72-foot  span,  weight  of  crab  5  Ions,  and  cen- 
ters of  runners  C  feet.    The  most  economical  depth  of  these 


3lafhtiifrlf,S.T. 
Flff.  30.    Enlarged  Portion  of  Girder  In  Flff.  31 

girders  in  relation  to  the  span  has  been  found  to  be  about 
1/12,  so  that  in  the  present  example  the  depth  may  be  taken 
as  6  feet.  It  Is  preferable  (but  not  essential)  to  divide  the 
girder  into  an  even  number  of  bays  on  the  top  flange.  No 
definite  rule  can,  however,  be  given  for  the  angle  of  the  diago- 
nals, which  may  be  found  to  vary  from  45  degrees  in  the  case 
of  light  cranes  to  GO  degrees  in  these  of  heavier  construction, 
but  it  is  not  economical  to  make  the  angle  much  Jess  than  45 
degrees.  Other  things  being  equal,  the  principal  object  is  to 
have  as  few  members  as  possible,  and  this  result  is  generally 


STRUCTURAL   LOADS 


8  TONS, POSITION  1 
6.3  TONS,  POSITION  2 
4.7  TONS,  POSITION  3 


Fig.  31.     Warren  Crane 

that  the  lower  flange  does  not  need  to  be  bent,  and  one  set  of 
templets  will  in  some  crabs  suit  all  the  diagonals.  The  fish- 
bellied  form  is,  however,  often  preferred  and  is  sometimes 
most  convenient  and  will,  therefore,  be  considered  also. 

The  stresses  in  the  various  members  may  be  found  either 
by  moments  or  by  diagrams.  The  former  method  is  some- 
what tedious  and  not  often  adopted,  except  perhaps  for  finding 
the  maximum  flange  stresses  for  comparison  purposes,  or  to 
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Fig.  28.    Warren  Type  Girder,  Parallel  Construction. 

Type  Girder.  Fish-bellied  Construction 
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Fig.  29.     Warren 


check  the  diagrams.  If  the  stress  diagrams  are  carefully 
drawn,  the  forces  given  will  be  sufficiently  accurate  for  practi- 
cal purposes.  It  is  not  within  the  scope  of  this  article  to 
prove  the  methods  employed,  since  such  can  be  done  by  re- 
ferring to  the  various  works  on  girder  construction,  the 
principal  object  being  to  take  an  example  of  each  particular 
"type  and  show  the  quickest  methods  of  obtaining  those  results 
-which  directly  concern  the  designer. 


jJachttieri/,y.T. 
Girder.  72-foot  Span 

gained  by  making  the  included  angle  of  the  diagonals  as 
large  as  reasonable.  There  is,  how'ever,  a  limit  to  economy  in 
this  direction,  which  is  reached  when  the  span  of  the  unsup- 
ported lengths  of  the  top  flange  become  so  long  as  to  require 
abnormally  heavy  sections  to  resist  the  combined  bending 
moment  from  the  crab  wheels  and  compression  in  the  girder 
itself.  This  quantity  can  only  be  settled  by  trial  or  compari- 
son. In  the  example  it  will  be  seen  that  the  top  flange  has 
been  divided  into  six  bays  of  12-foot  centers,  the  unsupported 
length  being  reduced  to  6  feet  by  the  insertion  of  the  verti- 
cal struts.  From  the  above  figures  it  will  be  seen  that  the 
angle  of  the  diagonals  is  45  degrees,  which  represents  a  fair 
average  for  girders  of  this  size. 

The  outline  of  the  proposed  girder  is  now  complete,  but 
before  proceeding  it  is  necessary  to  call  attention  to  the  fact 
that  when  possible  the  line  drawn  through  the  center  of 
gravity  of  the  various  members  should  intersect  at  the  same 
point,  as  in  the  case  of  the  outline  diagrams  from  which  the 
stress  diagrams  are  drawn.  This  precaution  is  necessary  in 
order  to  minimize  the  secondary  forces,  which,  although  of 
no  importance  in  small  cranes,  are  sometimes  considerable 
in  heavy  work;  the  girders  and  templets  are  also  much 
more  easily  "set  off"  under  these  conditions.  Before  the  stress 
diagram  can  be  drawn,  the  loading  of  the  girder  must  be 
considered,  and  it  will  be  necessary  to  assume  the  weight  of 
one  girder  together  with  its  platform  and  cross-shaft. 

In  the  present  case  this  quantity  may  be  taken  at  6  tons, 
and  since  the  girder  will  be  of  practically  uniform  construc- 
tion, is  equal  to  one  ton  per  bay.  The  loading  on  the  vari- 
ous bays  from  the  crab  wheels  must  be  found  by  assuming  the 
crab  to  be  in  the  position  shown  in  Fig.  30,  where  it  would 
give  the  greatest  reaction  on  any  diagonals. 
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The  effect  of  the  above  loads  can  be  found  from  the  skele- 
ton diagram  shown  in  Fig.  31.  The  flrsl  diagram  is  drawn 
for  the  loads  as  they  occur  when  the  crab  is  at  the  center  of 
the  girder.  In  reaching  the  loads  from  the  crab  wheels  on  to 
the  apices  of  the  various  diagonals,  no  notice  is  taken  of  the 
intermediate  vertical  struts.  This  Is  not  quite  correct,  since 
the  vertical  members  convey  part  of  the  load  direct  to  the 
lioltom  flange,  but,  as  the  inaccuracy  is  of  little  importance 
for  small  girders,  it  is  simpler  to  eliminate  the  vertical  struts 
from  the  diagrams  altogether. 

The  first  diagram  for  the  load  in  the  center  is  commenced 
by  drawing  the  line  .1//.   Fig.  32.  which   is  the  load  or  base 


scaled  off  and  written  in  the  skeleton  diagram  for  reference. 
In  the  case  of  small  cranes,  it  will  generally  be  found  most 
economical  in  practice  to  make  all  the  diagonals  of  one,  or, 
at  the  most,  two  sections,  since  the  difference  between  the 
maximum  and  minimum  loads  is  not  great,  and  when  this  is 
done,  it  is  only  necessary  to  draw  one  diagram  in  the  center 
as  shown  in  order  to  get  the  maximum  flange  stresses,  and 
another  with  the  load  in  a  position  near  the  end  as  shown 
in  Fig.  33  to  obtain  the  maximum  diagonal  stresses.  When, 
however,  the  girders  for  cranes  above  20  tons  are  being 
designed,  it  is  better  practice  to  find  the  maximum  stresses 
occurring  in  each  member  and  proportion  the  sections  to  suit; 


Fig.  32.    Stress  Diagram  for  Crane  Girder  in  Fig.  31,  Load  in  Center 


Fig.  33, 


Stress  Diagram  for  Crane  Girder  In  Fig.  31, 
Load  in  Position  3 


line  of  the  diagram.  From  A  set  off  the  distance  AB  equal  to 
0.5  ton  at  any  convenient  load  scale,  say,  14  inch=:l  ton. 
This  quantity  represents  the  structural  load  acting  directly 
over  either  abutment.  Similarly,  make  BC  =  1  ton,  CD  =  2.25 
tons,  Z)£  =  8.5  tons,  £F  =  2.25  tons,  J?'G  =  1.0  ton  and  Gff  = 
0.5  ton.  Bisect  AH  at  T,  and  draw  a  horizontal  line  through 
this  point,  as  shown.  The  distance  TA.  or  VH  (S  tons)  will 
be  equal  to  the  reactions  at  either  point  of  support.  The 
loads  AB  and  GH  are  only  set  cff  on  the  load  line  to  make  the 


and  this  will  be  done   in  the  present  case,  in  order  to  show 
the  method  used. 

In  drawing  the  diagram.  Fig.  35,  for  position  2,  Fig.  31,  the 
load  line  will  be  drawn  as  in  position  1,  with  the  order  of 
loading,  in  accordance  with  the  re-distribution  of  loads  as  in 
the  skeleton  diagram.  Fig.  31.  Tlie  reactions  at  the  abutments 
from  both  the  rolling  and  structural  loads  must  be  found  in 
the  usual  way.  and  set  off  on  the  load  line  as  shown.  From 
T  draw  a  horizontal  line  and  then  draw  the  diagonal  stress 
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Fig.  34.    Stresses  in  Crane  Girder  in  Pig. 

reactions  complete,  because,  since  they  are  directly  over  the 
abutments,  they  do  not  have  any  direct  influence  on  the 
stresses  of  the  structure  itself. 

From  V  draw  a  line  \T]  parallel  to  the  diagonal  members 
in  the  skeleton  diagram,  producing  same  until  it-  intersects  a 
horizontal  line  drawn  from  B  at  Tj.  Then  the  force  in  7t^ 
can  be  read  off  this  line  to  the  same  scale  as  that  adopted 
for  the  load  line.  Similarly  draw  VT,  TS.  SR,  etc..  parallel 
to  their  respective  members  in  the  skeleton  diagram. 
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Fig.  35.    Stress  Diagram  for  Crane  Girder  in  Fig.  31,  Load  in  Position  2 

When  the  diagram  has  been  drawn  on  one  side,  the  oppo- 
site side  may  be  duplicated  if  required,  since  the  loading  Is 
symmetrical.  When  the  diagram  is  completed,  the  letters  on 
the  force  diagram  correspond  to  those  given  on  the  skeleton. 
Thus,  the  maximum  tension  in  the  lower  flange  occurs  at  the 
center  and  is  equal  to  TO,  while  the  maximum  force  in  the 
diagonals  occurs  at  C7  or  J  and  equals  TV,  VJ,  VT.  and  JK. 
The   various   stresses   occurring   in   each  member   have   been 


31,  as  determined  by  Stress  Diagrams 

lines  as  In  the  previous  example.  If  the  diagram  is  correctly 
drawn,  the  last  force  line  will  join  at  the  starting  point  V. 
thereby  checking  itself,  but  it  should  be  borne  in  mind  that 
unless  the  position  of  T  is  exactly  to  scale,  the  diagram  will 
not  close  and  cannot  be  considered  correct. 

The  stresses  are  found  when  the  load  is  in  position  3, 
as  shown  by  the  diagram,  Fig.  33;  this  process  could  be 
repeated  for  any  number  of  bays. 

Since  there  is  no  definite  relation  between  the  centers  of 
the  crab  wheels  and  the  pitch  of  the  diagonals,  it  is  difficult 
to  say  beforehand  whether  the  loads  in  the  positions  already 
considered  give  the  maximum  stresses  on  the  diagonals;  gen- 
erally speaking,  they  do,  but  in  heavy  cranes  it  is  better  to 
make  certain  by  drawing  another  set  of  diagrams  for  other 
positions.  Having  found  the  stresses  arising  from  the  loads 
in  the  various  positions,  it  is  convenient  to  record  the  highest 
stress  found  on  any  diagram  for  any  particular  member,  on 
another  skeleton  diagram,  as  shown  in  Fig.  34. 

Under  certain  conditions,  it  might  have  been  preferable  to 
make  the  above  girder  fish-bellied  in  form,  as  previously  re- 
ferred to,  and,  in  order  to  make  this  treatise  complete,  the 
diagrams  shown  in  Figs.  36  and  37  have  been  drawn  to  suit 
the  altered  design.  The  diagrams  are  constructed  in  pre- 
cisely the  same  manner  as  in  the  previous  example,  the  only 
exception  being  that  the  force  lines  for  the  lower  flange  must 
be  drawn  parallel  to  their  corresponding  members.  By  com- 
paring these  diagrams  with  those  for  the  parallel  girders,  it 
will  be  seen  how  unsuitable,  comparatively  speaking,  the 
fish-bellied  girder  is.  for  at  the  point  where  the  diagonals 
have  the  maximum  stress,  they  are  inclined  at  the  smallest 
angle,   and   consequently   receive  the   greatest  possible   stress 
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which,  generally  spealdng,  is  so  heavy  that  sufficient  rivets 
cannot  be  put  into  a  siillable  strut,  and  web  plates,  or  very 
large  gusset  plates,  must  be  usej.  The  stresses  in  the  end 
struts  may  be  minimized  by  shortening  the  length  of  the 
bays  at  the  ends,  as  shown  in  Fig.  37. 

The  corners  or  sets  on  the  lower  flange  do  not  form  a 
parabolic  line  as  may  be  the  case  in  a  plate  girder,  but  are 
more  a  question  of  practical  judgment,  the  main  object  being 
to  make  the  end  bays  as  deep  as  possible.  In  details  of  con- 
struction this  girder  is  practically  the  same  as  the  parallel 
type. 

When  the  stress  sheet  Is  finished,  the  designer  may  pass 
on  to  the  first  operation  of  selecting  suitable  sections  to  with- 
stand the  strains.  There  are  four  different  types  of  girder 
sections  commonly  in  use.  as  shown   in   Figs.  38  to  41.     The 
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As  a  prtliniinary  guide  in  assuming  a  suitable  section,  the 
ileslgner  may  select  such  sizes  as  will  give  an  area  which 
will  correspond  to  not  more  than  from  2  to  3  tons  per  square 
Inch.  The  depth  of  the  web  varies  according  to  the  load, 
but  is  generally  proportioned  to  suit  the  riveting  of  the  diago- 
nals. When  the  section  has  been  assumed  in  this  manner,  the 
next  step  is  to  find  the  modulus  in  the  usual  way. 

Draw  the  section  full  size,  and  from  the  vertical  line  AB. 
drawn  parallel  to  the  center  of  the  section,  set  off  the  net 
section,  as  shown  in  Fig  VI.  Determine  the  center  of  grav- 
ity in  each  piece,  together  with  its  area.  When  these  par- 
ticulars have  been  fixed,  the  center  of  gravity  of  the  whole 
mass  may  be  found  in  the  ordinary  way,  by  multiplying  the 
area  of  each  piece  by  the  distance  from  AG  to  Its  ceuier  of 
gravity,  and  dividing  the  sun>  of  these  products  by  the  total 
area  of  the  section,  thus: 

Section!.     2.2500X0.5625=    1.2656 

2.  1.1250  X  1.6875=    1.8984 

3.  1.2187  X  2.4375=    2.9707 

4.  3.8437X2.8125  =  10.8105 

5.  1.5937  X  3.1875  =    5.080i) 

6.  1.9687X4.6875=    9.2285 

7.  3.0000  X  7.0000  =  21.0000 
1.)   square   inches;    sum   of  moments  = 
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Fig.  36.    Stress  Diagram  of  Fish-bellied  Girders 

type  shown  in  Fig.  38  is  suitable  for  cranes  up  to  3  tons 
capacity,  and  over  40  feet  span,  when  no  platforms  are  speci- 
fied, as  in  the  case  of  small  cranes  worked  from  the  floor 
level.  By  placing  the  channel  forming  the  top  flange  hori- 
zontal, as  shown,  the  girder  receives  the  necessary  lateral 
stiffness  in  the  right  place,  and,  since  the  wheel  pressures  are 
light,  there  is  always  sufiBcient  strength  to  resist  bending  in 
the  other  direction. 

When  platforms  are  required,  and  for  all  cranes  above  3 
tons  and  up  to  20  tons,  of  more  than  65  feet  span,  the  con- 
struction shown  in  Fig.  39  has  been  found  suitable.  Lateral 
strength  is  given  to  this  type  by  the  addition  of  braced  plat- 
form girders.  For  cranes  of  25  tons  capacity  and  upwards, 
and  over  65  feet  span,  the  box-latticed  types  shown  in  Figs. 
40  and  41  are  most  suitable.  The  channel  construction  shown 
in  the  top  flange  of  Fig.  41  generally  becomes  necessary  for 
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Pig.  37. 


Length  of  Bays  at  End  of  Fish-bellied  Girders  Shortened  to 
equalize  Stresses  in  Struts 


cranes  of  40  tons  capacity  and  upwards.  When  these  types 
are  used,  it  is  cheaper  to  make  the  girders  strong  enough 
laterally,  and  attach  ordinary  platform  brackets,  as  shown, 
although  this  arrangement  is  not  suitable  for  high  speeds. 
The  type  of  girder  used  in  the  previous  example  will  be  the 
same  as  shown  in  Fig.  39. 

The  scantlings  of  the  bottom  flange  can  be  determined  with- 
out diflSculty,  since  no  lateral  stiffness  has  to  be  provided 
for  in  the  girder  itself.  The  w-idth  of  flanges  becomes  prin- 
cipally a  question  of  convenience,  adding  a  rail  and  web  to 
suit  the  top  flange,  as  shown  in  Fig.  42.  It  will  be  seen  that 
In  this  case  the  rail  has  been  riveted  on  continuously  in  such 
a  manner  that  it  can  be  regarded  as  a  useful  part  of  the 
section. 


Complete   area 
52.2527.     Then 


52.2527 
15 


:3.48, 


or  about  3i/i  inches  from  A  to  the  center  of  gravity  and  neu- 
tral axis  of  the  section. 
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Figs.  38  to  41.    Types  of  Girder  Sections  in  Common  Use 

The  next  step  is  to  find  the  moment  of  inertia  of  each  half 
as  divided  by  the  neutral  axis. 

The  moment  of  inertia  of  a  section  taken  about  its  base  is 
equivalent  to  1/3  6?!=;  therefore  the  moment  of  inertia  of  the 
section  shown  will  be  found  as  follows: 

1/3  [  (3.5^  -  2.3753)  x  2  -i-  (2.373^  -  1.253)  x  1  +  (1.2o»  - 
0.875')   X  3.25  +  (0.875'  -  0.5')   x  10.25  -t-   (0.5»  -  0.125')  X 

80.7 

4.625     +  (%"  X  1.125)]  = =  26.9  =  moment  of  inertia 

3 
of  the  upper  half. 

The  moment  of  inertia  of  the  lower  part  can  be  found  in  a 
similar  manner,  as  follows: 

1/3  [(7.5'  X  0.375)  -f  (2.5"  X  0.75)]  =  56.6  =  moment  of 
inertia  of  lower  half. 

Total  moment  of  inertia  of  section  =  26.9  +  56.6  =  83.5. 

This  quantity,  divided  by  the  distance  from  the  neutral  axis 

to  the  upper  or  lower  outer  edge  of  the  section,  will  give  the 

compression  and  tension  moduli,  respectively,  thus: 

83.5 

-=:  23.8  =  compression  modulus. 


3.5 
83.5 

7.5 


-  ^  11.13  =  tension     modulus. 


It  is  also  necessary  to  know  the  maximum  bending  moment 
in  the  unsupported  part  of  the  top  member,  which,  in  the 
present  case,  occurs  when  one  wheel   of  the  crab   is   in  the 
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<'enter  of  the  bay.  It  Is  difflcult  to  say  how  much  bpneflt  Is 
due  to  the  fact  that  the  unsupported  parts  of  tlie  top  flange 
form  a  more  or  less  continuous  girder.     The  results  due   to 

WL 

taking  the  bending  moment  as  being  equal  to  give  satis- 

6 
faction;  the  bending  moment,  in  this  case,  is  therefore  equal 

to 

5X72 

^60  Inch-tons. 

6 

The  stress  in  the  section  from  tliis  load  alone  will  be: 
60 


23.8 
60 


-  =  2.5   tons   per   square    inch,   compression. 


11.13 


:  5.4  tons  per  square  inch,  tension. 


the  values  given  In  Table  XII  will  be  found  useful.  The  safe 
loads  given  in  this  table  are  calculated  by  Gordon's  formula. 
The  factor  of  safety  is  five. 

Generally  speaking  it  is  safe  to  consider  that  the  struts 
have  the  ends  fixed,  in  the  plane  of  the  rivets,  but  free  in  the 
opposite  direction.  Matters  may  be  more  nearly  equalized 
between  these  two  conditions  if  a  small  tie  plate  is  used  to 
tie  the  two  sections  forming  one  strut  together.  When,  how- 
ever, the  work  throughout  is  light,  it  is  safer  to  take  all 
struts  as  having  free  ends,  and  thereby  avoid  the  possibility 
of  flexure  in  different  directions.  A  suflicient  number  of 
rivets  should  be  allowed  for  at  the  joints  to  limit  the  stress 
to  5  tons  per  square  inch  in  shear,  and  8%  tons  per  square 
inch  of  bearing. 

Generally  speaking,  the  last  bay  should  be  plated  in,  in 
order  to  stiffen  the  end  joint  and  provide  sufficient  section  to 
meet  the  shearing  stresses. 


hEUTR»L  AXIS 


XachtnerytS.T* 


Figs.  42  and  43.    Lay-out  for  Calculatingr  Section  Modulus  of  Girder  Section 


The  maximum  compression  In  the  members  from  the  load 
is  equal  to  about  2.2  tons  per  square  inch,  and  to  this  quan- 
tity the  compression  found  above  must  be  added,  making  the 
total  maximum  compression  =  2.2  +  2.5  =  4.7  tons  per  square 
Inch. 

The  above  method  Is  approximate  and  only  suitable  for  the 
comparatively  small  girders  used  in  crane  work,  and  is  not 
directly  applicable  to  large  bridge  girders. 

The  stresses  from  bending  alone  should  be  kept  as  low  as 


It  is  seldom  necessary  to  make  any  extra  provision  for 
shearing  stresses  at  the  various  flange  joints  for  small  and 
medium  sized  girders,  but  for  large  girders  these  stresses 
should  always  be  calculated  and  checked. 

*     *     * 

An  interesting  piece  of  apparatus  employed  by  electricians 
is  the  "fish  wire,"  used  for  threading  insulated  wire  through 
pipes  and  other  long  narrow  conduits.  This  fish  wire  is  a 
finely  tempered  steel  tape  about  1/4  inch  wide  and  1/16  inch 


TABLE  XII.     SAFE  LOADS  IN  TONS  FOB  ANGLE  IRONS  WHEN  USED  AS  STRUTS 

F  =  fixed  ends         R  =  round  ends         Factor  of  safety  =  5 


Safe  Loads  in  Tons  for  DifiEerent  Length  of  Strut 

Size  of  Angle, 
Inches 

4  Feet 

5  Feet 

6  Feet 

7  Feet 

8  Feet 

9  Feet 

10  Feet 

F 

R 

P 

R 

F 

R 

F 

R 

F                R 

F 

R 

F        1       R 

6x6x1 
6    X6    xi 
5    X5    Xi 
5    X5    Xf 
4i  X  4i  X  i 
4*  X  4J  X  f 
4    X4    X4 
4    X4    XI 
3i  X  3i  X  § 
^X^Xh 
3    X  3    X  fi 

32.3 

38.3 

21.1 

26.0 

18.5 

22.7. 

15.8 

19.4 

10.2 

13.3 

6.9 

8.1 

10.6 

4.1 

5.0 

5.9 

19.4 

23.0 

12.7 

15.6 

11.1 

13.6 

9.5 

11.6 

6.1 

8.0 

4.1 

4.9 

6.4 

2.5 

3.0 

3.5 

31.4 

37.2 

20.2 

24.9 

17.4 

21.5 

14.7 

18.1 

9.2 

12.1 

6.0 

7.0 

9.2 

3.4 

4.1 

4.9 

18.8 

22.3   J 

12.1 

14.9 

10.4 

12.9 

8.8 
10.9 

5.5 

7.3 

3.6 

4.2 

5.5 

2.1 

2.5 

2.9 

30.2 

35.8 

19.1 

23.5 

16.3 

20.1 

13.4 

16.6 

8.2 

10.6 

5.1 

6.0 

7.8 

3.6 

3.3 

3.9 

18.1 
21.5 
11.5 
14.1 

9.8 
12.1 

8.0 
10.0 

4.9 

28.9 
34.2 
17.9 
22.1 
15.0 
18.4 
12.0 
14.7 
7.1 

17.3 

20.5 

10.7 

13.3 

9.0 

11.1 

7.3 

8.2 

4.3 

5.5 

27.4  16.4 

32.5  19.5 

16.5  9.9 
20.4       12.3 
13.4         8.0* 

16.6  10.0 
10.6         6.4 
13.0         7.8 

6.1         3.7 
7.9         4.7 

25.9 

30.6 

15.1 

18.6 

12.0 

14.7 

9.2 

11.3 

5.2 

6.8 

15.5 
IS.  4 
9.1 
11.3 
7.3 
8.8 
5.5 
6.8 
3.1 
4.1 

24.1 
28.5 
13.6 
16.8 
10.6 
13.1 
8.1 
9.9 

14.5 

V. 

10.1 
6.4 
7:9 
4.8 
5.9 

6.4         9.2 

3.1         4.3         2.6 

3    X3    Xf 
3    X  3    X  i 

3.6         5.0 

3.0 

4.7         6.5 

3.9 

) 



2i  X  2i  X  -V 

1.6 
2.0 
2.3 

1 

2A  X  2i  X  i^T 

2*  X  2i  X  1 



' 

possible,  in  order  to  minimize  the  possibilities  of  deflection, 
which  detracts  from  the  value  of  the  member  as  a  strut.  The 
safe  working  stress  of  this  member,  taken  as  a  strut,  pure 
and  simple,  and  fixed  in  the  plane  of  the  joints,  is  generally 
taken  as  equal  to  about  i\i>  tons  per  square  inch  for  a  section 
having  a  radius  of  gyration  of  from  1/30  to  1/40  of  the  un- 
supported length.  In  fixing  the  size  of  the  struts,  some  con- 
sideration should  be  given  to  the  practical  economy  effected 
by  using  as  few  sections  as  possible,  so  that,  although  in  the 
case  of  heavy  cranes  it  is  advisable  to  select  sections  to  suit 
the  varying  stresses,  it  is  better  to  select,  say,  two  sections 
equal  to  the  maximum  stresses  and  use  these  throughout  for 
girders  of  moderate  size. 

Angle  sections   are   generally   used   both    for   diagonal   and 
vertical  struts,  and  in  order  to  avoid  continual  calculations. 


thick  having  slots  in  the  ends  for  attachment  to  the  wire 
that  is  to  be  pulled  through.  The  fish  wire  is  introduced  into 
the  pipe  and  pushed  in  as  far  as  it  will  go  bj'  direct  pushing. 
When  it  meets  obstruction  because  of  bends  or  the  friction 
of  the  wire  against  the  sides  of  the  pipe,  the  workman  then 
propels  the  wire  along  by  pushing  it  in  until  the  wire  bends 
up,  and  then  "snapping"  it.  A  wave  motion  is  transmitted 
along  the  wire  or  tape  with  the  result  that  the  far  end  jumps 
ahead  a  short  distance.  The  operation  is  repeated  indefinitely, 
and  in  this  way  long  distances  are  threaded  by  the  slender 
wire.  It  is  even  possible  to  guide  the  wire  through  a  number 
of  right  angle  bends,  provided  the  elbows  are  of  easy  curva- 
ture. The  secret  of  the  process  lies  in  taking  advantage  of 
the  fact  that  wave  motion  can  be  produced  by  crumpling  up 
the  wire  and  snapping  in  that  position. 
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EXPERIMENTS  ON  TWIST  DRILLS-2 

The  following  continuation  of  the  article  in  the  May  num- 
ber, gives  the  results  of  experiments  conducted  to  obtain 
more  accurate  data  for  larger  drills  and  heavier  feeds.  These 
experiments,  briefly  stated,  are  as  follows: 

(e)  A  series  of  experiments  to  determine  the  twisting  mo- 
ment or  torque  and  end-thrust  on  twist  drills  of  varying 
diameter  when  operating  on  soft  cast  Iron  with  different  rates 
of  feed.     No  lubricant  used.     Termed  ordinary  trials. 

(/)  A  set  of  experiments  similar  to  tlie  above  when  operat- 
ing on  Whitworlh's  medium  hard  (lluidpressed)  steel.  No 
lubricant  used.     Termed  ordinary  trials. 

(g)  A  set  of  trials  on  soft  cast  iron  to  determine  the  vari- 
ation of  torque  and  thrust  with  different  cutting  speeds.  No 
lubricant  used.    Termed  speed  trials. 

(h)  Trials  to  determine  the  variation  of  thrust  and  torque 
on  soft  cast  iron  and  medium  hard  steel  with  different  diam- 
eter of  drills  and  rate  of  feeds.  An  initial  hole  equal  to  the 
width  of  the  chisel  point  was  drilled  in  the  specimen  operated 
upon.     No  lubricant  used.     Termed   minus-chisel-point   trials. 


mitted  of  a  total  speed  variation  to  the  drill  of  from  5  to  lt>0 
revolutions  per  minute.  A  counter  fixed  to  the  front  of  the 
machine  and  actuated  from  the  spindle  Indicated  the  revolu- 
tions. The  drill  was  held  In  the  rotating  spindle  A,  and 
could  be  advanced  at  varying  rates,  from  0.002D  to  O.OSO  Inch 
per  revolution,  by  suitable  change  wheels  driven  from  the 
spindle  sleeve  and  a  square  threaded  cylinder  on  the  end  of 
the  spindle.  The  work  was  supported  on  an  angle  plate 
bolted  to  the  face-plate  on  the  spindle  In  the  tall-stock.  This 
latter  spindle,  belnr;  free  to  slide,  transmits  the  thrust  on  the 
drill  to  the  diaphragm  dynamometer  fixed  to  the  end  of  the 
spindle.  The  twisting  force  is  taken  by  an  arm  bolted  to  the 
face-plate  and  having  a  knife  edge  on  Us  further  extremity 
which  rests  on  a  scale  pan. 

The  driving  gear  B  is  keyed  to  the  cast  Iron  sleeve  C  which 
rotates  within  the  bearings  of  the  headstock  D.  A  long  key 
fitted  at  the  end  of  the  sleeve  C,  nearest  to  the  work,  drives  the 
spindle  A,  while  permitting  it  to  slide  longitudinally.  The 
employment  of  a  sleeve  as  a  driver  in  this  manner  reduces 
the   twist   that   would   otherwise  come  on   the  spindle    if   It 
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Fi^.  2.     Section  and  Elevation  of  Apparatus  used  In  Second  Set  of  Experiments 


(i)  A  set  of  experiments  to  determine  the  variation  of 
thrust  and  torque  when  operating  on  soft,  medium  and  hard 
cast  iron.     No  lubricant  used.     Termed  hardness  trials. 

(;')  A  set  of  experiments  similar  to  the  above  when  operat- 
ing on  ■\Vhit\vorth  soft,  medium  and  hard  (fluid-pressed)  steel. 
No  lubricant  used.     Termed  hardness  trials. 

(k)  A  set  of  trials  similar  to  (;)  but  with  a  lubricant  of  oil 
and  water.     Termed  lubricated  trials. 

(J)  A  set  of  trials  to  find  the  effect  produced  by  varying  the 
point  angle  when  operating  on  soft  cast  iron.  No  lubricant 
used.    Termed  point  angle  trials. 

(to)  a  set  similar  to  (l)  when  operating  on  soft  (fluid- 
pressed)  steel  and  lubricated  with  a  mixture  of  water  and  oil. 
Termed  point  angle  trials. 

Description  of  Second  Apparatus 

The  experiments  (e)  to  (m)  were  carried  out  on  a  hori- 
zontal milling  machine  which  had  been  reconstructed  and 
modified.  Tlie  arrangement  is  shown  in  detail  in  Fig.  2,  and 
by  the  half-tone  in  Fig.  4.  The  power  was  obtained  from  a 
motor  which  drove  a  countershaft  whereon  was  mounted  a 
three-stepped  cone  pulley  similar  to  that  on  the  machine. 
Two  pairs  of  wheels  were  introduced  between  the  cone  and 
the  driving  spindle,  but  one  pair  could  be  suppressed  to  allow 
of  an  increased  speed  to  the  spindle.     The  arrangement  per- 


were  driven  from  the  gear  B  direct.  It  also  divides  the  wear 
due  to  rotation  and  sliding.  As  the  wear  due  to  the  former 
is  greatest,  adjustment  for  the  same  is  provided.  It  is  clear 
that  if  the  spindle  is  allowed  any  freedom  it  will  wobble, 
thereby  enlarging  the  hole  and  in  all  likelihood  breaking  the 
drill.  The  feed  to  the  drill  is  secured  through  the  pinion 
E.  mounted  freely  on  the  sleeve  C,  which  engages  the  train 
of  gears  on  the  quadrant,  bolted  to  the  bed,  and  the  gear  F 
keyed  to  the  threaded  cylinder  G.  The  gear  F  is  held  In 
bracket  H  by  an  annular  plate,  while  immediately  ahead  of  It 
is  a  nut  K  which  embraces  the  screw  G  and  is  held  to  the 
bracket  by  pins  through  the  hand-wheel  L.  The  cylinder  O 
rotates  independently  of  the  spindle  and  is  prevented  from 
moving  longitudinally  thereon  by  a  shoulder  at  one  end  and 
lock-nuts  at  the  other.  Friction  washers  are  introduced  be- 
tween these  members  to  take  the  wear.  Thus,  on  the  en- 
gagement of  the  clutch  M  (which  is  keyed  to  C)  with  the 
pinion  E.  a  definite  horizontal  movement  is  given  to  the 
spindle  per  revolution  of  the  same.  The  hand-wheel  L  is 
keyed  to  K  and  furnishes  a  quick  withdrawing  motion  to  the 
drill,  on  the  locking  pins  being  withdrawn. 

The  torque  on  the  drill  is  obtained  by  multiplying  the  load 
on  the  scale  pan  (after  the  initial  load  due  to  the  weight  of 
the  arm  and  unbalanced  weight  on  the  face-plate  has  been 
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subtracted)    by    tbe   length    of   tlie    arm    measured    from    the 
center  of  the  hole  to  the  knife  edge. 

Balls  have  been  fitted  in  pocUots  of  the  cast  iron  sleeve  Q 
to  allow  the  spindle  li  to  slide  longitudinally  with  the  mini- 
mum of  frictional  resistance.  The  hydraulic  support  to  take 
the  end-thrust  of  the  drill  consists  of  a  phosphor  bronze 
casing  S,  fitted  with  a  filling  plug  T  and  a  standard  pressure 
gage  U.  The  diaphragm  Y  is  of  cold  drawn  brass  0.010  inch 
thick.  It  is  held  to  the  casing  by  bolts  and  a  steel  ring  W. 
The  thrust  pad  A'  is  provided  with  a  cup-shaped  recess  to  re- 
ceive the  spherical  end  of  the  spindle  If.  The  pad  is  made 
fast  to  V  by  the  nut  y  within  the  casing.  The  end-thrust  on 
the  drill  deflects  the  diaphragm  at  that  part  which  is  free 
(about  %  inch)  between  S  and  X.  thereby  producing  a  pres- 
sure in  the  fluid  which  Is  shown  on  the  gage.  The  fluid  in 
this  case  is  water.  A  small  filling  plug  is  fitted  in  the  end 
of  the  gage  tube  to  allow  any  air  to  escape  in  order  that  the 
diaphragm  deflection  may  be  as  small  as  possible.  When  the 
fluid  is  air-free,  the  diaphragm  will  only  yield  by  the  amount 
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iIacliiuiry,.\.T. 
Form  of  Point  of  Drill  used  in  Experiments 


necessary  to  supply  the  increased  volume  of  the  gage  tube 
due  to  the  added  pressure.  The  spring  of  the  tube  is  suflS- 
cient  to  bring  the  diaphragm  back  to  its  original  position 
when  the  load  is  removed. 

The  shape  of  the  point  of  a  3-inch  drill  used  in  the  experi- 
ments is  shown  in  Fig.  3.  The  width  of  the  chisel  point  (or 
thinned  down  web)  is  approximately  0.096  d.  and  the  width  of 
the  baeked-off  portion  0.168  d.  The  average  cutting  angle  at 
right  angles  to  the  lip  at  the  periphery  is  68  deg.  48  min. 

Results  of  Second  Set  of  Experiments 
Experiments   (e)   showed  that  the  torque  does  not  increase 
as  fast  as  the  feed  for  any  given  diameter  of  drill.     The  for- 
mula below  closely   agrees  with  the  results  obtained   for  all 
sizes  of  drills  and  all  feeds: 

T  =  7S.5  rfi-ss  «<!■"  -  (io»5''  ( 20 ) 

The  coefficient  and  exponents  of  the  right-hand  term  in 
the  formula  above  may  be  modified,  and  the  error  in  the 
simplified   formula 

T  =  740  d^-^t"-'  (21) 

is  inappreciable.  A  safe  approximation  without  fi-actional  ex- 
ponents may  be  given  in  the  form 

r  =  10£i='+  (14(i=-f  3)  100*  (22) 

As  the  drill  entered  the  specimen,  the  torque  gradually  in- 
creased, and  the  torque  at  starting  at  no  time  exceeded  the 
value  obtained  when  drilling  the  full  diameter  hole.  The 
torque  increases  almost  in  proportion  to  the  square  of  the 
diameter  of  the  drill,  for  any  given  feed. 

The  cutting  pressure  /,   in  tons  per  square   inch,  is  found 
from  the  formula 
35.4 
/  = (27) 

It  is  clear  from  the  above  equation  that  the  cutting  pressure 
per  square  inch  decreases  with  an  increased  diameter  and 
also  with  increased  feed.  The  cutting  pressure,  which  is 
exerted  along  the  radial  cutting  edges  and  resists  rotation, 
should  not  be  confused  with  the  end  thrust  which  is  exerted 
in  the  direction  of  the  axis  of  the 'drill. 

Experiments  for  Determining  the  End  Thrust 
The  following  formulas,  of  which  the  latter  is  an  approxi- 
mation of  the  former,  express  the  results  obtained  in  the  ex- 
periments for  the  determining  of  the  end  thrust  when  drilling 
soft  cast  iron: 

P=:  (d  — 0.4)  325+  (24  (J  +  63)  1,000  f,  (28) 

P  =  240<7+  (24d  +  65)  l.OOOf,  (28a) 


For  ordiiuuy  feeds  the  following  approximation  is  fairly 
correct : 

P  =  200  d  +  10,000  «.  (286) 

The  end  thrust  can  also  be  expressed  by  an  equation  of  the 
form: 

P  =  35,500  <?»■'<»■"■■'  {?.<)) 

At  no  time  did  the  force  required  for  starting  the  drill  ex- 
ceed that  when  the  drill  was  cutting  a  full  diameter  hole,  and 
the  first  sets  of  experiments  were  thus  confirmed.  In  this, 
the  results  of  the  experiments  differ  from  those  given  by 
Prof.  Breckenridge;  the  results  also  differ  from  those  obtained 
by  Messrs.  Bird  and  Fairfield,  who  found  that  the  thrust 
increased  much  faster  than  the  feed.  The  results  obtained 
by  Messrs.  Bird  and  Fairfield  may  possibly  be  accounted  for 
by  the  high-speed  at  which  they  ran  the  drill,  which  produced 
a  bluntness  affecting  the  thrust  more  than  the  torque.  In 
the  trials  at  the  Manchester  School  of  Technology  the  speed 
was  kept  at  10  revolutions  per  minute  in  order  that  the  blunt- 
ing would  not  affect  the  results. 

Experiments  on  Medium  Hard  Steel 
The  experiments  (/)  on  medium  hard  steel  showed  much 
regularity.  The  torque  was  found  to  increase  in  a  slower 
jjroportion  than  the  feed,  and  it  was  also  found  that  the 
torque  did  not  increase  as  the  square  of  the  diameters  of  the 
drills,  but  in  a  smaller  ratio,  so  that  as  far  as  the  torque  is 
concerned,  the  most  economical  way  to  remove  metal  is  to 
use  a  coarse  feed  and  a  large  diameter  drill.  A  fairly  sim- 
ple, although  approximate  expression  for  the  torque  when 
drilling  medium  hard  steel  is: 

r  =  2Sfr  (1  +  looo,  (32) 

Another  approximation  may  be  expressed  by  the  formula: 
7'  =  1.640f?i-8  /"•■ 
which  is  fairly  correct  for  all  feeds  in  common  use. 
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Pig.  4.    Apparatus  used  in  ilia  Maochester  Drill  Experiments 

For  the  end  thrust  the  two  following  formulas  are  given, 
which  are  fairly  simple  in  their  form,  but  which,  however, 
are  only  approximations  which  are  correct  for  the  range  of 
feeds  ordinarily  used  in  practice.  The  lafter  formula,  how- 
ever, closely  agrees  with  the  rather  complicated  exact  equa- 
tion which  was  obtained  from  the  experiments.  While  no 
experiments  were  undertaken  at  this  time  with  blunt  drills, 
it  was  noticed  during  the  trials  that  the  thrust  may  increase 
as  much  as  20  per  cent  by  the  dulling  of  the  chisel  point  alone. 
This,  of  course,  indicates  that  for  ordinary  shop  practice  it 
is  useless  to  insist  on  anything  but  the  approximate  for- 
mulas. 

P=730d  (1  -f  150  O.  (35) 

P  =  35.500  d"'  P<' 
Variations  of  CuttingiStress  with  Cutting  Speed 

In  experiments  ((?),  the  speed,  instead  of  remaining  con- 
stant at  10  revoluticns  per  minute  was  varied  from  7.5  to 
126  revolutions,  with  the  object  of  determining  the  variation 
of  thrust  and  torque  due  to  speed.  There  did  not  seem  to  be 
any  marked  difference  due  to  the  speed,  and  in  this  particular, 
these  experiments,  therefore,  confirm  those  made  by  Messrs. 
Bird  and  Fairfield. 

The  experiments  show  that  metal  is  most  economically  re- 
moved by  increasing  the  feed  or  diameter  of  drill  rather  than 
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the  speed,  since  the  power  in  the  latter  case  Is  directly  pro- 
portional to  the  speed.  The  friction  horse-powir  of  the  ma- 
fhine  Is  practically  proportional  to  the  speed,  so  that  if  the 
speed  is  doubled  the  power  is  also  doubled.  When,  on  the 
other  hand,  the  feed  Is  doubled,  the  frictional  horse-power 
remains  about  the  same.  By  increasing  the  number  of  lips 
to  three  or  more,  the  torque  and  the  thrust  are  increased 
for  any  given  feed  as  the  feed  actually  taken  by  each  lip  Is 

1 
—  of  the  whole  feed,  where  n  is  the  number  of  lips. 

n 

Tables  I  and  II  have  been  calculated  from  the  above  results 
for    the   speed    and    feed    recommended    by    drill    makers    for 

TABLE    I.     REVOLUTIONS    PER    MINUTE.    FEED    PER    REVOLUTION.    CUBIC 

INCHES    REMOVED    PER    MINUTE,    AND    HORSEPOWER    WHEN 

DRILLING  CAST-IRON  WITH  HIGH-SPEED  STEEL  DRILLS 
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4.06 

0.0096 

4.07 

0.45 

3.75 

49 
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0.0098 

4.36 

0.436 

4.0 

46 

0.0190 

10.8 

4.64 

0.00995 

4.65 

0.431 

•ordinary  shop  use.  There  is  no  general  agreement  among 
the  makers  of  high-speed  twist-drills  as  to  what  the  cutting 
speed  should  be  for  ordinary  shop  practice.  Some  decrease 
the  speed  with  the  increase  of  diameter  of  drill,  some  recom- 
mend the  reverse,  but  most  makers  advise  a  constant  periph- 
•ery   speed   throughout.     The   mean   of  these    values    is   about 

d' 

60  feet  per  minute  with  a  feed  per  revolution  of  for  ma- 

100 
chine  steel.  For  cast  iron  it  is  usual  to  decrease  the  above 
speed  20  per  cent  and  increase  the  feed  by  a  similar  amount. 
Using  these  figures  and  the  experimental  force  values  pre- 
viously given,  an  estimate  of  the  net  horse-power  required 
for  drilling  can  be  made.  With  the  object  of  presenting  these 
results  in  concise  form  and  to  show  at  a  glance  the  influences 
of  speed,  feed  and  diameter,  the  values  so  deduced  have  been 
tabulated  in  Tables  I  and  II. 

The  cubic  inches  of  raetal  removed  per  minute  {Y)  is  found 
approximately  from  the  equation: 

7r 

V  =  —  d'-t  N, 
4 
where  :N'  =  revoluticns  per  minute. 

The    cutting    horse-power    is    obtained    by    multiplying    the 

2ir.V 

torque  for  each  feed  and  diameter  of  drill  by,- 
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Cutting  horse-power  :=:- 


33,000 

Tlie  horse-power  required  for  feeding  is  obtained  by  multi- 
plying the  end  thrust  for  each  feed  and  diameter  of  drill  by 
tN 
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Mluus-clilael-polnt  BxperlmentB  ih)  on  Soft  Caet-iron 
and  Medium  Steel 

These  experiments  were  undertaken  with  the  object  of  de- 
termining the  difference  In  the  thrust  and  torque  due  to  the 
chisel  point  of  the  drill.  Many  efforts  were  made  at  the 
outset  to  drill  a  hole  with  a  chisel  shaped  and  ground  similar 
to  that  on  the  drill  Itself.  Frequent  breakages,  particularly 
when  operating  on  steel,  led  to  the  abandonment  of  this  pro- 
cedure In  favor  of  that  where  a  hole  was  Initially  made  In 
the  specimen,  having  a  diameter  equal  to  the  width  of  the 
chisel  point  of  the  drill  to  be  employed.  The  tests  were  then 
made  with  different  feeds  and  diameters  of  drills  at  a  speed 
of  10  revolutions  per  minute  aa  in  the  ordinary  trials  pre- 
viously discussed. 

It  was  found  that  the  torque  In  these  experiments  was  prac- 
tically the  same  as  the  torque  obtained  In  the  regular  ex- 
periments. Of  course,  the  torque  in  the  minus-chlsel-point 
trials  should  be  smaller,  but  the  difference  Is  so  insignificant 
as  to  be  lost  sight  of  in  the  approximate  formulas  adopted. 
Considerable  difference,  however,  is  found  in  regard  to  the 
end  thrust  when  a  jjiece  is  removed  In  the  specimen  equal 
to  the  diameter  of  the  chisel  point.  Thus,  for  cast  iron, 
the  end  thrust 

P  =  12,600  d"-'  ?«•«  (39) 

Comparing  this  equation  with  those  just  obtained  in  the 
ordinary  trials  (e),  it  will  be  seen  that  twenty-five  per  cent 
of  the  end  force  for  feeds  commonly  required,  is  due  to  the 
chisel  point. 

The  end  thrust  for  medium  steel  in  the  minus-chisel-point 
trials  was 

P  =  27,000  rfi-'s^"-'  (40) 

TABLE  II.     REVOLUTIONS    PER   MINUTE,    FEED    PER    REVOLUTION,  CUBIC 
INCHES  REMOVED  PER  MINUTE,  AND  HORSE-POWER  WHEN  DRILL- 
ING MEDIUM  HARD  STEEL  WITH  HIGH-SPEED  STEEL  DRILLS 
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which    is  about  twenty-one  per  cent  less  than  the  end  thrust 
in   the  regular  trials. 

Results  of  Experiments  Undertaken  on  Dififerent 
Kinds  of  Metal 

The  experiments  on  the  variation  of  torque  and  thrust 
when  drilling  different  grades  of  cast  iron  showed  that  the 
torque  and  thrust  increased  very  rapidly  with  the  percentage 
of  carbon. 

The  experiments  on  the  variation  of  torque  and  thrust 
when  drilling  steel  of  different  kinds  without  and  with  lubri- 
cant, showed  that  there  is  little  difference  between  the  torque 
and  thrust  for  soft  and  medium  steels  when  not  lubricated. 
This,  no  doubt,  is  due  to  the  high  percentage  of  manganese 
in  the  soft  steel.  Roughly  speaking,  the  torque  and  thrust 
are  practically  proportional  to  the  combined  carbon  and  man- 
ganese contents  for  any  given  feed.  In  the  lubrication  tests, 
it  was  found  that  the  percentage  of  decrease  in   the  torque 
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due  to  lubrication  was  almost  the  same  In  soft  and  hard 
steel,  and  that  this  decrease  Is  most  conspicuous  In  the  finer 
feeds.  The  average  torque  for  each  feed  In  these  trials  varies 
from  72  per  cent  with  the  0.0025  Inch  feed  to  92  per  cent 
with  (he  0.0285  inch  feed  of  that  obtained  when  operating  dry. 
The  thrust  for  soft,  medium  and  hard  steel  is  26  per  cent. 
37  per  cent  and  12  per  cent,  respectively,  less  than  that  ob- 
tained when  operating  dry. 

Variation  of  Torque  and  Thrust  with  Angle  of  Drill  Point 
The  experiments  for  determining  the  torque  and  thrust  due 
to  different  point  angles  were  carried  out  with  three  drills 
having  90,  120  and  l.'iO  degrees  included  point  angle,  respect- 
ively. These  experiments  indicate  that  the  torque  decreases 
as  the  included  angle  becomes  larger,  but  the  end  thrust 
increases.  It  will  thus  be  noted  that  while  the  90-degree  in- 
cluded angle  drill  has  a  smaller  end  thrust,  the  torque  is 
larger,  and  the  150-degree  included  angle  drill  has  a  larger 
end  thrust  but  a  smaller  torque.  Two  distinct  opposite  effects 
enter  in  the  determining  of  the  correct  angle,  and  the  experi- 
ments were  insufficient  to  assign  a  value  to  each  of  these 
effects;  but  it  may  be  assumed  that  the  commonly  accepted 
angle  of  118  degrees  included  angle  is  the  most  advantageous 
to  use,  as  here  both  the  torque  and  the  end  thrust  have  aver- 
age value. 

Conclusions  of  First  Set  of  Experiments 
(a)   The  horse-power  for  a  given  diameter  of  drill  and  feed 
is  proportional  to  the  revolutions  or  the  cutting  speed. 

2  TT  .Y  r 

(6)   The   horse-power       is    proportional    to    the 

33,000 
torque,  and  for  a  given  drill  and  speed  does  not  increase  as 
fast  as  the  feed. 

(c)  Since  the  torque  is  practically  proportional  to  the 
square  of  the  diameter  of  the  drill,  the  horse-power,  for  a 
given  feed  and  cutting  speed,  is  directly  proportional  to  the 
diameter  of  the  drill. 

(d)  The  horse-power  per  cubic  inch  of  metal  removed  is 
inversely  proportional  to  the  feed  and  independent  of  the  drill 
and  cutting  speed. 

(e)  The  work  required  to  drill  a  given  hole,  when  one  drill 
only  is  used,  is  greater  than  that  required  to  drill  the  same 
hole  in  two  operations  with  drills  of  different  diameters.  The 
greater  the  difference  in  the  drill  diameters,  the  greater  the 
saving  in  work,  speed  and  feed  remaining  the  same  through- 
out. This  is  due  to  the  fact  that  the  mean  cutting  angle  of 
the  single  drill  is  greater  than  the  average  angle  in  use  for 
the  two  drills  and  that  the  stress  is  proportional  to  the  angle. 

(/)  With  twist-drills  having  the  usual  proportions,  the  cut- 
ting angle  is  not  sufficiently  keen  to  drag  the  drill  into  the 
work  when  enlarging  a  hole  in  cast  iron  or  steel. 

Conclusions  of  Second  Set  of  Experiments 

(p)  The  horse-power  when  operating  on  soft  cast  iron  or 
medium  steel  varies  as  t"~  for  a  given  drill  and  speed;  (t:= 
feed  per  revolution). 

(ft)  The  horse-power  for  a  given  feed  and  speed  does  not 
increase  as  fast  as  the  diameter  but  varies  as  d"«;  (d^  diam- 
eter of  drill). 

(0  The  torque  and  horse-power  when  drilling  medium  steel 
is  about  2.1  times  that  required  to  drill  soft  cast  iron  with 
the  same  drill  speed  and  feed. 

(;')  The  horse-power  per  cubic  inch  of  metal  removed  is 
inversely  proportional  to  (t>-  t"-'  and  independent  of  the  revo- 
lutions. 

If  d  remains  constant,  and  feeds  of  0.0025  inch,  0.010  inch 
and  0.040  inch  be  taken,  the  corresponding  horse-powers  will 
be  in  the  order  of  1,  0.66  and  0.435.  If  t  remains  constant 
and  values  of  (J::=io  inch,  2  inch  and  4  inches  be  taken,  then 
the  horse-power  for  each  successive  drill  will  be  in  the  order 
of  1.  0.76  and  0.66. 

(k)  The   power    required    to   enlarge   a   hole   may   be   esti- 

0.44 
mated  from  the  pressures  given  by  equation  /  = X  cut- 

(0.33 

ting  angle  in  degrees,  for  cast  iron,  and  2.1  times  that  value 
for  medium  steel. 


(0   In  a  two-lipped  drill  the  actual  depth  of  cut  taken, by 
t  t 

each  lip  is  — ;   in  a  three-lipped  drill,  — ;  and  so  on. 
2  3 

If  the  number  of  lips  is  Increased,  and  t  kept  the  same  the 
pressure  produced  is  equivalent  to  that  for  a  proportionately 
decreased  feed.  If  the  lips  are  unequally  ground,  so  that 
one  lip  does  all  the  work,  the  cutting  pressure  is  the  same 
as  that  obtained  by  doubling  the  feed.  By  gashing  the  lips 
of  the  drill  in  such  a  manner  that  the  cut  taken  by  one  Up 
is  the  metal  left  by  the  other,  the  pressure  is  the  same  as 
that  given  for  twice  the  feed. 

The  finer  the  feed  the  greater  the  cutting  pressure,  and 
consequently  the  greater  the  power  required  per  cubic  inch  of 
metal  removed. 

(7n)    The  end-thrust  when   operating  on   cast  iron  or  steel 
does  not  increase  in  proportion  to  the  feed  for  a  given  diam- 
eter of  drill  or  in  proportion  to  the  diameter  for  a  given  feed. 
(?!)   While  the  chisel  point  scarcely  affects  the  torque,  it  is 
accountable  for  about  20  per  cent  of  the  end-thrust. 

(o)  The  lubricated  trials  on  steel  when  compared  with  the 
dry  tests  show  a  diminution  in  the  torque  and  horse-power, 
varying  from  28  per  cent  with  the  0.0025  Inch  feed  to  8  per  cent 
with  the  0.0285  inch  feed.  This  may  be  due  to  the  lubricant 
washing  away  the  small  metal  chips  which  tend  to  jam  be- 
tween the  walls  of  the  hole  and  the  drill,  and  to  the  pre- 
served cutting  edge.  The  end-thrust  is  reduced  by  about  25 
per  cent  for  all  feeds. 

(p)  The  drill  most  commonly  adopted  in  practice  has  an 
included  angle  at  the  point  of  120  degrees.  [United  States,  118 
degrees.^EniTOR.]  If  this  angle  is  increased  the  torque  di- 
minishes, but  the  end-thrust  increases,  while'  if  this  angle  is 
decreased,  the  reverse  is  the  result.  So  far  as  economy  in 
power  is  concerned  the  torque  is  the  factor  to  consider,  as 
the  feeding  horse-power  is  only  about  1  per  cent  of  the  whole 
in  small  drills  and  very  much  less  for  the  larger  sizes.  From 
this  point  of  view  the  drill  with  the  larger  point  angle  is  to 
be  preferred.  The  accompanying  increased  end-thrust,  how- 
ever, strains  the  machine  parts  in  proportion.  When  the 
point  of  the  drill  breaks  through  the  metal  at  the  bottom 
of  the  hole,  a  considerable  portion  of  the  end  load  is  removed. 
The  strain  due  to  that  load  is  released,  thereby  causing  the 
drill  to  advance  more  than  its  rated  feed  and  possibly  break 
the  drill.  The  drill  with  the  greater  included  angle  will  be 
most  likely  to  give  trouble  in  this  direction,  both  on  account 
of  the  increased  strain  and  torque. 

(g)  By  decreasing  the  spiral  of  the  drill  a  keener  cutting 
angle  with  a  decreased  end-thrust  and  torque  can  be  obtained 
without  altering  the  point  angle  above  the  accepted  standard. 
This,  however,  would  in  turn  affect  the  durability  of  the  drill. 
(r)  With  a  small  included  point  angle  there  is  little  metal 
to  support  the  cutting  edge  at  the  chisel  point,  and  trouble 
due  to  blunting  of  this  part  is  to  be  expected. 

(s)   In  estimating  the  time  required  to  drill  a  hole  of  given 
depth  the  length  of  the  drill  point  must  be  taken  into  account. 
The  length  of  the  point  for  different  included  point  angles  is: 
for    90  degrees  ^0.5  d. 
for  120  degrees  =  0.29  d. 
for  150  degrees  =  0.134  d. 
*     •     • 
A  correspondent,  in  a  recent  letter  commenting  on  the  reluc- 
tance of  some  good  mechanics  to  subscribe  to  a  journal  devoted 
to  their  business,  mentions  a  case  illustrating  the  ignorance 
of  a  round-house  foreman  who  prided  himself  on  being  well- 
informed.    This  man  came  to  the  writer  one  day  much  excited 
over  the  wonderful  exhibit  of  a  new  apparatus  which  with  a 
tiny  flame  enabled   the  operator  to  either  weld   or  cut  steel 
with  rapidity.    With  it,  the  foreman  said,  he  would  be  able  to 
cut  a  piece  of  high-speed  steel  in  two,  and  weld  it  together 
again  if  it  were  requird,  and  so  on  at  length.     The  writer, 
after  some  questioning,  discovered  that  the  apparatus  was  the 
oxy-acetylene  torch  used  for  autogenous  welding  and  cutting, 
the  work  of  which  has  been  described  several  times  in  Ma- 
CHiNEBT.    Had  the  foreman  been  a  reader  of  technical  journals, 
he  would  not  have  displayed   his  ignorance  of  an  apparatus 
that  has  practically  demonstrated  its  value  and  which  already 
is  being  used  to  a  considerable  extent  for  repair  work,  etc. 
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MACHINES  AND  TOOLS  FOR  AUTOMOBILE 

MANUFACTURE* 

C.  B.  OWBNt 

Upon    flrst    tlioiinht    the    ilesigii 

^^B^^^  and  coii8tni('tloii  uf  tools  anil  jigs 

^^F  J  for   automobile   nianufuctiire   may 

^^^y-^  flj  "°^    appear   to   present   any    prob- 

^^^P^^  lenis      radically      different      from 

^^^B^P*  those    involved    in    the    manufac- 

J^^^P^J  ture  of  any   other   power   produc- 

^^^^H^*i  ing  and   transmitting  machinery; 

^^^^^^^^^L^  but    after    a    thorough    coiisideru- 

^^^^^^^^^^^^^         tion  the 

^^^^^^^^^^r         which    a 

^^^^^^^  operates,     the     importance     of     a 

standardized,  interchangeable, 
simple  and  strong  construction  is 
realized.  As  one  of  the  require- 
ments of  a  car  is  niaxiniuni  power  with  minimum  weight,  the 
use  of  nickel  and  other  steel  alloys  is  required,  which,  in  turn, 
necessitates  the  use  of  high-speed  steel  in  the  niachino  tools. 
As  an   automobile  engine   is  necessarily  a  high-si)eed   engine. 


C.  B.  Owent 


most  likely  to  occur,  the  advantages  of  Interchangeable  con- 
eiruction,  the  parts  of  which  are  bo  designed  that  they  can 
not  be  incorrei-tly  assembled,  are  apparent,  especially  when 
load  repairs  must  be  made  by  men  not  thoroughly  familiar 
with  the  construction  of  all  cars.  These  are  facts  that  the 
motor  car  designer  must  have  seriouBly  In  mind,  and  which 
must  reflect  themselves  to  seme  extent  In  the  tool  design. 

It  is  the  purpose  of  this  article  to  show  how  these  ideas 
are  carried  out  in  practice.  In  the  factory  of  the  Cadillac 
.Motor  Car  Company,  Detroit,  MU'hIgaii,  and,  while  space  per- 
mits showing  only  a  few  of  the  several  thousand  special  IcolB, 
jigs  and  fixtures,  it  is  thought  that  those  shown  will  illustrate 
the  care  taken  to  secure  absolute  Interchangeabillty  and  per- 
fect alignment  of  parts.  As  the  construction  of  the  motor 
includes  some  very  Interesting  toolB,  these  together  with 
some  testing  jigs  are  shown  and  described. 

Enerlne  Frames 
As  the  engine  frame  Is  in  two  parts,  divided  horizontally 
at  the  shaft  center,  accurate  milling  and  drilling  is  required. 
Heavy  Brown  &  Sharpe,  Cincinnati,  and  Leiand  &  Faulconer 
machines  fitted  with  lieavy  jigs  and  large  inserted  tooth  cut- 
ters are  used   on   this   work.     Fig.   1    illustrates  the   L.   &   F. 


Fig.  1.     Milling  Engine  Frames 

the  provisions  for  adjustment  of  wearing  parts  and  the  cheap 
replacement  of  them  when  worn  out.  are  of  primary  impor- 
tance. 

As  the  great  majority  of  automobile  owners  are  not  me- 
chanically inclined  and  wish  the  greatest  amount  of  service 
with  the  least  possible  attention  to  their  cars,  the  necessity 
of  simple  and  reliable  construction  is  apparent;  and,  as  the 
motor  car  is  forced  by  road  conditions  to  do  its  hardest  work 
on  the  poorest  roads  (which  are  usually  farthest  'from  the 
best  repair  facilities),  under  which  conditions  breakages  are 


•  For  additinnal  infnrmation  on  this  subject  see  the  fulldwing 
arti-'los  previoiislv  pulilishfci  in  M.vcm.vEnv  :  Spwial  .Vutnniohlle 
Factnrv  Tools  ami  Devices.  May.  llion  :  Special  Tools  and  Devices  for 
Autom'ohlle  Factories,  .\pi-il,  IflOt).  Organization  and  Equipment  of  an 
Automobile  Factory.  March.  IfiOO;  Automobile  Eiigine  Building  m  a 
Steam    KnBine   Plant.   April,   1!J07. 

t  Address:      8.57  Lincoln  Ave..  Detroit,  Mich. 

t  C.  B.  Owen  was  boin  in  Coral.  Mich..  1ST.",  and  served  an  appren- 
ticeship with  R.  .1.  Tower  Iron  Worlis.  Gre<^nville,  Mich.,  afterwardr 
workiuff  for  George  D.  Walcutt  &  Son.  firand  Rapids:  T.ejand 
Faulconer  Mfg.  Co..  Detroit,  in  the  engineering  shops  of  the  T  niversity 
of  Michigan  and  the  Cadillac  Motor  Car  Co..  Detroit,  Mich.,  where 
he  is  at  present  employed.  With  these  concerns  he  has  held  the 
position. of  machinist,  tool-maker,  foreman,  road  repair  man.  demon- 
strator, inspector,  and  the  position  of  instructor  of  machine  shop 
practice  in  the  shops  of  the  University  of  Michigan. 
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Fig.  2.    Machine  for  Boring  Frames 

machine  milling  the  top  face  of  the  engine  frame  where  the 
cylinders  bolt  on.  This  machine  is  very  satisfactory  for 
manufacturing,  as  the  low  table  permits  rapid  handling  of 
work,  and  its  heavy  construction,  large  bearing  surfaces  and 
all  geared  feeds  and  speeds  provide  for  heavy  and  rapid  cut- 
ting. The  teeth  of  the  cutter  are  seen  through  the  openings 
in  the  work. 

Fig.  2  shows  the  method  of  boring  the  seats  for  the  cylin- 
ders in  the  engine  frame.  This  operation  foKows  that  shown 
in  Fig.  1.  The  cutter  heads  have  a  floating  drive  and  are  cen- 
tered by  the  ground  pilots  entering  inserted  bushings  in  the 
jig  bosses.  The  whole  jig  slides  forward  and  back  against  a 
stop  to  facilitate  inserting  and  removing  the  work. 

Fig.  3  shows  the  lower  half  of  the  crank-case  (shown  in 
Fig.  7  of  the  article  on  'Organization  and  Equipment  of  an 
Automobile  Factory  in  Machinery  for  ilarch,  1909)  clamped 
in  the  jig  for  drilling  24  holes  for  studs  and  cap-screws.  The 
24  spindle  Baush  machine  drills  these  holes  in  about  two 
minutes,  including  inserting  and  removing  the  work.  A  simi- 
lar style  of  jig  is  provided  for  the  upper  half  of  the  crank- 
case,  which  has  IS  holes  to  be  drilled  in  the  lower  face. 
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Fig.  5  shows  the  jig  provided  for  boring  the  cam-shaft  bear- 
ing seats  In  the  upper  half  of  the  crank-case.  These  seats 
are  indicated  by  the  letter  A,  and  are  a  very  close  fit  for  the 
five  bronze  bearings  which  carry  the  camshaft.  The  work 
locates  over  the  two  large  bosses  in  the  center  of  the  jig.  and 
rests  on  hardened  and  giound  plugs  inserted  in  the  base.  The 
swing  clamps  shown  bear  directly  over  the  plugs.  The  boring 
tool,  which  is  driven  by  a  faceplate  fixture,  Is  seen  projecting 
through  one  of  the  guides.   Tlie  B.  &  S.  plug  gage  seen  on  the 


degrees  from  others,  the  reaming  jig  is  designed  with  a  view 
to  extreme  accuracy.  In  operation  the  first  hole  reamed  Is 
the  one  by  which  the  drive  gear  (Fig.  3,  March  issue)  is 
pinned  on.  The  taper  reamer  is  guided  by  the  bushing  in 
the  clamping  fixture  at  the  right,  and  the  collars  are  so  ad- 
justed as  to  ream  the  hole  to  the  required  size.  The  shaft  is 
then  slipped  through  the  square,  hardenedand-ground  stoel 
bloclc  seen  at  the  left  in  the  illustration,  and  a  master  pin 
is   inserted.     The  block    is  then   slipped   along   in  the   frame 


Fig.  3.     Twenty-four-spindle  Machine  for  Drilling  the  Frames 

lathe  carriage,  allows  only  0.002-inch  variation  in  the  size  of 
the  holes.  A  similar  type  of  jig  (not  shown)  is  used  for  bor- 
ing the  main  bearing  seats  in  the  lower  half  of  the  crank- 
case,  and  an  adjustable  hand  reamer  with  a  very   long  pilot 


Fig.  5.    Fixture  for  Boring  Cam-shaft  Bearings  in  Engine  Frame 

is  used  for  finishing  them.  The  variation  in  size  allowed  on 
the  bearing  bushings  is  only  0.0015  inch  and  only  0.001  inch 
on  the  shaft  bearings. 

Cam-shafts 
Fig-  6  shows  both  the  cam  shaft  drilling  and  reaming  jigs 
on  the  same  machine  table,  for  convenience.  The  drill  jig 
(seen  in  front)  is  of  steel  with  hardened  busliings  with  an 
adjustable  stop-screw  in  the  end.  This  jig  gives  the  correct 
position  of  the  holes  for  the  eight  cams  and  the  drive  gears. 
As  the  holes  are  to  be  reamed  in  pairs  and  each  pair  is  90 


Fig.  4.    Bevel-gear  Milling  Machine  of  the  Templet  Type 

of  the  jig  and  clamped  by  the  screws  seen  on  top  of  the  fixture 
as  the  various  holes  come  under  the  reamer.  The  projecting 
block  seen  at  the  extreme  right  end  of  the  jig,  forms  a  rest 
for  the  cam-shaft  as  it  is  passed  along.     As  the  taper  holes 


Fig.  6.    Fixtures  for  Drilling  and  Reaming  Cam-shafts 

in  the  cam-shaft,  cams  and  cam-gears,  must  bear  the  correct 
relation  to  each  other,  a  set  of  master  pins  is  provided  for 
testing  the  depth  of  the  reaming.  These  are  hardened  and 
ground  tool-steel  pins  having  two  fine  lines  0.020  inch  apart 
around  them  at  the  point  where  they  project  through  the  hole 
in  either  the  shaft,  the  cam  or  the  gear.  As  a  variation  of 
0.001  inch  in  the  diameter  of  a  standard  taper  pin  hole  per- 
mits the  pin  to  enter  0.040  inch  deeper  into  the  hole,  the  accu- 
racy of  this  work  can  be  realized  when  it  is  known  that  no 
hand  reaming  is  required  in  assembling  the  cam  shaft.     The 
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'Cams  are  drilled  and  reamed  in  similar  Jigs,  which,  in  all 
-cajses,  locate  tlie  cams  by  the  eccentric  portions.  The  inlet 
cams  are  alilce  and  interchangeable,  as  arc  also  the  exhaust 
cams.  The  cams  are  of  selected  steel,  properly  hardened  and 
finished  by  grinding  the  working  surfaces  in  the  correct  rela- 
tion to  the  pin  holes. 

Cylinders 
Fig.  7  illustrates  the  method  of  boring  the  cylinders  In  a 
double  spindle  Bcaman   &  Smith   niacliine,   with   a  turn-table 


Fig.  7.    Boring  Cylinders 

fi.xture  whereby  two  cylinders  may  be  changed  while  two 
others  are  being  bored.  As  the  cylinder  castings  are  very  uni- 
form in  size,  the  boring  leaves  the  walls  very  uniform  in 
thickness.  After  being  bored  and  reamed  the  cylinders  pass 
to  the  testing  bench  where  water  pressure  of  700  to  800  pounds 
per  square  inch  is  applied  to  test  them  for  leakage.  Those 
passing  the  test  are  taken  to  the  screw  machine  department 
and  put  on  an  expanding  arbor  in  a  large  Potter  &  Johnston 


Fig.  8.    Turning  Cylinders 

machine  for  facing  and  tapping  the  top  and  turning  the  por- 
tion of  the  cylinder  which  enters  into  the  crank-case  of  the 
motor.  The  machine  and  tools  for  these  operations  are  seen 
in  Fig.  8.  The  turret  tools  in  the  foreground  are  those  used 
in  roughing  off  and  boring  the  upper  end  of  the  cylinder  for 
the  cylinder  head  nipple.  The  heavy  overhanging  turret  tool 
finishes  the  flange  on  the  cylinder  for  the  copper  water  jacket. 
The  rear  cross  slide  carries  the  tools  for  roughing  this  flange 
and  also  the  flanges  through  which  the  studs  pass  for  fasten- 
ing the  cylinders  to  the  engine  frame,  while  the  forward 
cross-slide  tools  finish  the  stud  flanges  and  a  portion  of  the 
cylinder  where  it  enters  the  bored  seat  in  the  engine  frame. 

The  cylinders  are  finished  by  grinding  in  Brown  &  Sharpe 
and  Heald  machines.  A  heavy  angle-plate  fixture,  bored  and 
faced  to  a  very  close  fit  on  the  cylinder  diameter,  is  fitted 
to  the  table  of  the  machine  as  shown  in  Fig.  9.  The  cylinder 
ts  clamped  to  this  fixture  exactly  as  it  is  held  later  in  the 


as.sembled  motor.  Cooling  water  Is  supplied  to  the  outside  of 
tlie  cylinder,  and  the  air  tube  seen  at  the  extreme  riglit  con- 
veys the  particles  of  metal  and  emery  to  a  suction  fan  at  the 
rear  of  the  machine.  The  "Uo"  plug  gage  seen  on  the  machine^ 
table,  is  4  Inches  in  diameter  and  the  "Not  Go"  gage  Is  4.0U2 
Inches  in  diameter. 

Ptutona  and  Ringa 
The  second  operation  of  roughing  off  the  pistons  In  a  Grid- 
ley  automatic  turret  lathe  is  shown  in  Fig.  10.  The  first 
operation  is  not  shown,  as  it  consists  only  in  chucking  and 
roughing  off  the  outer  diameter  of  the  head  end  for  about  an 
incli  to  permit  the  steadying  roll  passing  over  the  end.  The 
upper  roll  has  hut  slight  travel,  as  it  forms  a  part  of  the  end 
facing  tool.  The  heavy  turning  tool  Is  carried  in  the  rear 
tool-holder,  which  also  carries  another  roller;  this  roller  sup- 
ports the  piston  against  the  side  thrust  on  it,  caused  in  cut- 
ting the  ring  grooves.  The  view  shows  the  very  heavy  char- 
acter of  the  tools,  and   the   provisions   for   adjustment.     The 


Fig.  9.     Grinding  Cylinders 

piston  is  held  by  an  internal  draw-in  fixture,  thus  permitting 
the  turning  tool  to  travel  its  entire  length.  (An  illustration 
and  description  of  a  similar  fixture  will  be  found  in  the  arti- 
cle "Automobile  Engine  Building  in  a  Steam  Engine  Plant" 
which  was  published  in  the  April,  1907,  issue  of  M.\chixery. ) 
The  finish  is  by  grinding  in  heavy  Brown  &  Sharpe  and  Nor- 
ton  machines,   as   illustrated   in   Fig.    11.     The  greatest   vari- 
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Fig.  10.    Turning  Pistons 

ation  in  size  permitted  is  0.002  inch.  A  finishing  cut  is  taken 
from  the  open  end  of  the  piston  in  a  special  reaming  fixture 
just  before  grinding,  which  prevents  any  possible  distortion 
of  the  piston  due  to  changes  in  the  metal  after  the  open  end 
has  been  machined.  The  piston  pin  hole  is  bored  in  box  jigs 
and  0.001  inch  is  left  for  hand  reaming  previous  to  assembling 
the  piston  and  connecting-rod.  A  final  light  finishing  cut  is 
taken  from  the  piston  ring  grooves  after  the  piston  is  ground. 
The  piston  rings  are  of  a  special  close-grained  iron  mixture. 
and  are  turned  and  bored  on  Gridley  machines,  and  finished 
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by  grinding.     Tlie  ring  joint  is  tlie  standnrd    l^-degree  angle 
Jniiit.  wliich  lias  always  given  good   results  in  practice. 

Connecting'  Rods 

The  connecting-rods  are  drop  forgings  of  H-section,  hav- 
ing a  pressed-in  bronze  bushing  bearing  for  (he  piston-pin. 
and  a  hinged  cap  carrying  babbitt-lined  bronze  halfbusliing 
bearings  tor  the  crank-pins.  While  the  machining  of  the  rods 
retinires  a  set  of  very  complete  and  accurate  jigs  and  tools, 
limited  space  prevents  their  illustration.  Two  of  the  fixtures 
for  testing  the  alignment  of  the  assembled  rods,  however  are 
shown  in  Figs.  13  and  14.  Fig.  13  shows  the  method  of  locat- 
ing the  piston-pin  bushing  central  with  the  crank-pin  bearing, 
which  is  held  in  the  hinged  end  cf  the  rod  by  large  brass  doiv- 
els.  A  plug  is  placed  between  the  half  bearings,  and  the  ad- 
justing screw  tightened  down  sufflciently  to  hold  them  tightly 
in  place.  The  piston^pin  bushing  having  been  pressed  in  ap- 
proximately central  and  hand  reamed,  is  then  slipped  on  the 
ground  arbor  which  is  pressed  into  the  casting  and  positively 
held  by  a  large  hexagon  nut.  The  knurled  nut  A  is  then 
screwed  on  the  outer  end  of  the  arbor,  thus  holding  the  pis- 
tcn-pin  bushing  against  a  ground  shoulder  on  the  fixed  arbor. 
The  micrometer  screw  is  then  brci;ght  up  until  it  touches  the 
edge  cf  the  crank-pin  bearing,  a  reading  taken,  and  the  screw 
backed  away.  The  nut  A  is  then  loosened,  the  connecting-rod 
slipped  off,  turned  over  and  replaced  on  the  arbor  and  another 
readir.g  of  the  micrometer  screw  is  taken.  The  difference  in 
the  two  readings  thus  indicates  the  amount  the  two  bearings 
are  out  of  line  with  each  other.  For  overcoming  this  vari- 
ation, the  two  knurled  nuts  B  and  C  are  provided.  Nut  B  is 
internally  threaded  to  fit  a  threaded  portion  of  nut  A.  and  in 
use  screws  up  against  the  face  ot  the  connecting-rod  forging 
for  pressing  it  farther  on  the  bronze  bushing.  Xut  C  which 
is  internally  threaded  to  fit  a  portion  of  the  fixed  arbor,  oper- 
ates to  move  the  rod  forging  in  the  opposite  direction.  When 
the  rod  is  thus  centralized,  a  dowel  of  brass  tubing  is  put  in, 


Fig.  11,    Grinding  Pistons 

which  prevents  disalignment  and  also  conveys  oil  to  the  pis- 
ton-pin bearing. 

For  testing  the  parallelism  (both  vertical  and  horizontal) 
cf  the  rod  hearings,  the  fixture  shown  in  Fig.  14  is  provided. 
In  operation,  two  ground  arbors  which  are  tight-fits  in  the 
rod  bearings,  are  inserted,  and  the  rod  laid  in  the  fixture  as 
shown.  A  pair  of  flat  springs  .1.  press  the  smaller  arbor 
against  the  inserted  hardened  and  ground  plugs  opposite 
them.  A  similar  pair  of  plugs  are  seen  in  the  other  end  ot 
the  fixture;  between  these  and  the  arbor  is  inserted  the  taper 
strip  seen  in  the  foreground.  The  taper  is  such  thai  the 
cross  lines  which  are  about  %  Inch  apart  each  give  a  read- 
ing to  O.noi  inch.  The  two  flat  strips  attached  to  the  lower 
end  of  the  fixture  are  so  placed  for  convenience  in  reading 
any  variation  in  the  position  of  the  taper  strip.  As  all  four 
horizontal  surfaces  en  which  the  ends  ot  both  arbors  lie  are 
ground  to  the  same  plane,  any  wind  in  the  connecting-rod  is 
seen  by  the  failure  of  all  four  points  to  touch  at  the  same 
time. 


Bevel-gear  Templet  Milling  Machine 
A  |)air  of  bevel  gears  are  used  to  drive  the  short,  vertical, 
commutator  shaft  from  the  cam-shaft  of  the  motor,  and  as  the 
relative  pcsitions  of  the  commutator  to  the  cam-shaft  and 
main  shaft  of  the  motor  must  be  accurately  maintained,  the 
necessity  ot  correctly  cut  and  carefully  mounted  gears  is  ap- 
parent. The  arrangement  of  these  gears  is  shown  in  Fig.  3 
of  the  article  referred  to  in  the  March  issue.  For  producing 
these  bevel  gears  a  specially  designed  machine  is  employed, 
which  is  shown  in  Fig.  4.  The  machine  is  one  of  the  templet 
type,  which  templet  or  form  (seen  on  the  arm  at  the  top  of 
the  machine)  is  primarly  developed  by  rolling  contact  with 
a  rack.  This  produces  a  magnified  tooth  form  which  is  math- 
ematically correct,  and  even  if  it  contained  any  errors  these- 
would  be  reduced  in  the  actual  work  in  the  same  proportion 
which  the  gear  tooth  bears  to  the  form. 


Fig.  12.     Turning  a  Spherical  Ring 

The  machine  consists  of  two  principal  parts:  the  work 
spindle  and  its  driving  and  indexing  mechanism,  and  the 
cutters  with  their  driving  mechanism.  The  cutters  are  driven 
by  round  belts,  at  a  high  speed,  and  are  mounted  on  geared 
spindles  which  are  carried  in  two  vertical  slides,  which,  in 
operation,  have  a  reciprocating  motion  on  lines  divergent 
from  the  cone  center  of  the  gear  to  be  cut.  The  cutting  edges 
of  the  cutters  are  thus  always  traveling  along  lines  which 
become  the  clearance  lines  of  the  gear  tooth.  The  gear  blank 
is  roughed  out  on  a  special  gashing  machine  as  the  templet 
milling  machine  is  not  intended  for  roughing. 

The  work  spindle  is  carried  in  the  head,  which  has  a  work- 
ing range  of  7-5  degrees  between  the  horizontal  and  vertical 
planes.  This  head  is  locked  to  the  movable  graduated  quad- 
rant, which  is  pivoted  at  a  point  coincident  with  the  center 
of  the  gear.  The  wcrk  spindle  has  an  end  movement  of  sev- 
eral inches,  for  convenience  in  changing  the  gear  blank,  and 
has  a  draw-in  arbor  attached  to  the  hand-wheel  seen  above 
the  index  plate,  for  locking  the  gear  blank  in  position.  The 
index  plate  is  seen  at  the  top  of  the  work  spindle.  The  index 
trip  is  set  at  the  desired  position  on  the  rear  slot  of  the  sta- 
tionary quadrant.  In  operation  the  large  cam  under  the  work 
spindle  raises  the  pivoted  quadrant  to  which  the  work  spindle 
is  locked,  and  gradually  feeds  the  work  forward  between  the 
two  cutters,  which  are  gradually  forced  to  change  their  posi- 
tion by  the  action  of  the  large  tooth  form  entering  between 
the  two  rolls  on  the  cutter  slide  arms.  The  indexing  is.  of 
course,  automatic,  and  occurs  at  the  position  of  the  cam 
shown  in  the  engraving.  This  cam  has,  as  shown,  an  edge 
consisting  of  a  series  of  small  steps,  rather  than  a  gradual 
curve,  and  is  so  geared  to  the  cutter  spindle  mechanism  that 
the  work  is  fed  into  the  cutters  at  the  ends  of  the  stroke 
of  the  cutter  slides,  rather  than  during  a  cut.  The  index 
mechanism  shows  careful  thought  in  its  design,  in  that  the 
index  pin  enters  the  slots  in  the  index  plate  in  such  a  man- 
ner as  to  have  no  sliding  contact  on  the  master  edge  of  the 
sict.  An  automatic  trip  stops  the  machine  when  the  gear  is 
finished.  This  machine  is  one  of  a  series  which  was  built 
by  this  company  (then  the  Leland  &  Faulconer  Manufacturing 
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Compai'.v)  in  IS'.iS-lSOii.  for  litoducliif,'  I'illior  soft  or  liiiid- 
ened  an<l  kiouiuI  bevel  gears,  the  inacliine  bciiiB  designed 
to  produce  llnislied  soft  gears,  or  senii-fiiilslied  gears  for  hard- 
ening. 

Commutator  Testing: 
Fig.  13  shows  a  fl.xture  employed  for  testing  the  aocuracy 
of  the  spacing  of  the  contact  points  of  the  coninuitator.  This 
fixture  consists  of  a  central  portion  carrj%ing  the  commuta- 
tor shaft,  and  of  an  outer  graduated  steel  disk  movable  on 
the  central  part  of  the  fixture.  In  operation,  a  coniniutalor 
is  slipped  on  over  the  statioiiaiy  shaft  and  the  bearings  ad- 
justed. The  coninuitator  brush  is  then  placed  on  the  shaft 
and  locked  in  place,  leaving  the  commutator  body  free  to  be 
revolved.  A  battery  and  coil  which  are  a  part  of  the  fixture, 
indicate  the  electrical  contact  by  the  buzzing  of  the  coil.  The 
pointer  is  then  put  in  place  and  clamped,  and  the  commuta- 
tor turned  until  a  contact  is  indicated.  The  large  outer 
disk  (about  IS  inches  in  diameter)  is  then  turned  around 
under  the  pointer  until  one  of  the  90  degree  graduations  are 
■directly  under  the  pointer.  The  comniuUitor  and  pointer  are 
then  turned  to  bring  the  other  contacts  to  the  brush,  and 
their  variation  read  on  the  large  disk,  which  is  graduated  in 
degrees  at  four  equi-distant  points  around  its  edge.  The  re- 
■quirement  is  that  the  commutator  contacts  be  spaced  90  de- 
grees apart,  and  the  variation  allowed  is  only  one-half  a 
degree,  as  the  relation  of  the  firing  to  the  piston  and  valve 
movements  must  be  very  exact. 


A  COLLECTION  OF  MACHINE  SHOP  RULES 

ETHAN   ViALI.' 

A  booklet  has  recently  been  Issued  by  the  H.  Mueller  Mfg. 
Co.,  Decatur,  111.,  for  the  employes  of  the  shop,  containing 
a  number  of  directions  for  the  use  of  tools.  As  these  rules 
will  doubtless  be  of  general  Interest,  the  esseiitlal  points  are 
given  below. 

Jx'iile  1.     A  file  must  not  be  used  as  a  hammer,  chisel  or  pry. 

Kiilc  2.     IJo  net  use  a  monkey  wrench  as  a  hammer. 

y.'H/p  3.  A  wrench  used  on  the  head  of  a  bolt  or  screw,  or 
on  a  nut,  should  fit  closely,  otherwise  It  will  gradually  round 
the  corners. 

JOile  4.  Never  use  a  large  wrench  on  a  small  bolt,  B<:rew 
or  tap,  without  considering  the  amount  of  strain  that  the 
bolt,  screw  or  tap  will  stand. 

Utile  5.  When  chucks  are  placed  on  the  lathe  spindle,  be 
sure  that  the  threads  on  the  spindle  and  in  the  chucks  are 
cleaned  and  oiled.  Then  screw  the  chuck  on  by  hand  within 
one-quarter  turn  of  the  shoulder,  and  finally  give  it  a  quick 
turn  by  hand  against  the  shoulder.  This  will  tighten  it  suffi- 
ciently to  keep  it  in  place,  without  causing  difficulty  when 
taken  off.  The  chuck  should  be  oiled  at  least  once  every 
twenty-four  hours,  though  a  mere  frequent  oiling  will  do  no 
harm. 

liiile  6.  All  working  parts  of  tools  should  be  kept  well  oiled. 
The   shanks   of   the    tools   should    also   be   oiled   slightly   and 
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Fig.  13.     Fixture  for  Testing  the  Relative  Lateral 
Positions  of  Connecting-rod  Bearings 


Fig.  14.     Fixture  for  Testing  the  Parallelism 
of  Connecting-rod  Bearings 
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Fixture  for  Testing  the  Accuracy  of 
Commutator  Contact  Points 


Fig.  12  illustrates  a  nice  piece  of  screw  machine  work  in 
the  brass  shop.  The  ring  seen  leaning  against  the  machine 
is  of  bronze.  The  diameters  of  these  rings  range  from  6.497 
inches  to  6.500  inches  and  the  bore  from  .").878  inches  to  5.880 
inches.  The  outside  is  spherical  in  shape,  and  the  ring  forms 
a  part  of  the  rear  universal  joint  housing  that  the  rear  axle 
driving  shaft  casing  pivots  and  also  slides  in  to  compensate 
for  the  rear  spring  action.  Slight  variations  in  size  and  a 
fine  finish  are  necessary  to  make  this  joint  oil  tight.  A  cast- 
ing is  seen  in  the  machine,  and  a  roughing  cut  is  being  taken 
from  the  outside.  It  has  already  been  rough  bored,  enough 
metal  being  left  for  a  fine  finishing  cut  to  be  talven  after  the 
outside  is  finished.  The  castings  liave  heavy  flanges  for  in- 
side chucking,  so  that  little  trouble  is  experienced  by  their 
springing  after  being  parted.  The  illustration  clearly  shows 
the  construction  of  the  spherical  turning  tools,  and  two  of  the 
gages  used. 

*     *     * 

German  engineers  were  comparatively  slow  in  adopting  the 
steam  turbine  for  ship  propulsion  until  its  merits  had  been 
sufRciently  proved;  but  at  the  present  time  the  realization  of 
the  importance  of  steam  turbines  in  connection  with  both 
merchant  and  war  vessels  is  clearly  evidenced  by  the  fact 
that  nearly  all  German  ship-building  yards  are  now  building 
«team  turbines. 


wiped,  before  inserting  into  the  holders,  to  keep  them  from 
rusting.  The  holes  in  the  turrets  which  are  not  in  use 
should  be  plugged  up  with  wooden  plugs,  so  that  the  chips 
cannot  enter  and  get  into  the  working  parts. 

Rule  7.  Never  accept  a  taper  shank  drill  from  the  tool- 
keeper  if  it  has  a  broken  or  distorted  tang.  It  may  cause 
damage  to  the  socket. 

Jiule  8.  Gages  of  all  kinds  must  be  handled  with  care. 
Never  force  a  piece  of  work  into  or  onto  a  gage.  Do  not  slip 
a  ring  gage  over  a  set-screw  on  the  machine  and  allow  it  to 
remain  while  the  machine  is  operating.  The  constant  jarring 
of  the  machine  w-ill  cause  the  gage  to  work  on  the  set-screw, 
and  gradually  spoil  it.  Threaded  plug  gages  should  be  screwed 
into  a  cap  when  not  in  use.  in  order  to  protect  the  threads. 

Rule  9.  Tools  should  not  be  forced  into  the  holes  in  the 
turret,  because  it  is  then  very  difficult  to  remove  them;  the 
hole  in  the  turret  may  be  enlarged,  which  would  damage  it 
for  use  with  regular  tools.  The  tool  shank  should  fit  easily, 
so  that  it  can  be  inserted  by  hand. 

Rule  10.  If  a  tool  cannot  be  removed  from  the  turret,  try 
some  of  the  following  rules  for  removing  it.  For  centers: 
If  after  loosening  the  set-screw,  the  center  cannot  be  removed 
by  hand,  tap  it  lightly  with  a  lead  hammer:  do  not  tap  it  too 
hard;    if  the  center   is  flattened   on  one  side,   use  a  monkey 
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wrench  to  give  it  a  turn;  centers  in  hollow  spindles  should 
be  driven  out  with  a  rod.  from  the  rear.  For  tool  holders: 
These  can  generally  be  loosened  by  applying  a  monkey  wrench 
to  give  them  a  turn.  For  tap  holders:  The  last  piece  of  every 
job  should  not  be  taken  out  of  the  chuck  until  the  tap  holder 
has  been  extracted  from  the  turret.  If  It  is  too  tight  to  be 
moved  by  hand,  the  tap  in  the  holder  should  be  screwed  into 
the  work;  then  run  the  carriage  back,  and  pull  the  tap  holder 
out  of  the  turret;  this  method  can  also  be  applied  for  adjust- 
ing the  tap  holder  to  the  work.  For  die  heads:  These  can 
be  removed  by  running  the  die  on  the  last  piece  of  work, 
and  moving  the  carriage  back  in  the  same  way  as  for  tap 
holders;  if  a  self-opening  die,  hold  the  lever  of  the  die-head, 
so  that  the  chasers  cannot  open  up.  For  chasers:  A  bar  of  lead 
or  a  piece  of  wood  should  be  used  to  tap  the  chasers  lightly, 
if  they  cannot  be  extracted   from  the  die  by  hand. 

Rule  11.  A  wrench,  hammer  or  a  piece  of  brass  or  steel 
should  never  be  used  for  adjusting  the  tools  in  the  turret, 
even  a  fraction  of  an  inch.  The  tools  should  be  tapped  lightly 
with  a  lead  hammer. 

Rule  12.  No  hard  material  of  any  kind  must  be  laid  on 
the  ways  or  bed  of  a  lathe.  The  unused  portion  of  the  lathe 
bed  should  be  covered  by  a  smooth  board. 

Rule  13.  When  putting  a  tool  into  a  turret  or  holder, 
turn  the  flat  side  of  the  shank  so  that  the  set-screw  will  rest 
on  it.  If  the  set-screw  is  tightened  at  the  round  part  of  the 
shank,  it  will  set  up  a  burr.  The  set-screw  should  never  rest 
on  the  extreme  end  of  the  shank,  as  it  is  likely  to  tip  the 
tool  out  of  true. 

Rule  14.  Handle  the  shifter  of  the  counter-shaft  with 
care.  If  the  machine  is  running  at  full  speed,  rest  the  shifter 
at  the  neutral  position  for  a  few  seconds  before  reversing. 
Make  the  reverse  as  gradual  as  possible.  Slipping  and 
stretching  of  the  belts,  working  out  of  the  clutch,  breaking 
of  clutch  fingers,  loose  counter-shafts,  and  the  heating  of 
bearings,  are  some  of  the  bad  effects  of  sudden  reversal  at 
high  speed. 

It  will  be  seen  that  the  foregoing  rules  were  primarily 
intended  for  the  men  in  the  turret  lathe  department.  Sev- 
eral of  the  rules  may  seem  unduly  elaborate,  but  often  turret 
lathes  are  operated  by  comparatively  Inexperienced  help. 

*     *     * 

THE  LIVE  PRESS 

C.  TUELLS 

Business  was  booming  at  the  old  novelty  shop,  and  lots 
of  orders  were  in,  some  of  which  were  marked  "special  rush" 
in  large  red  letters,  so  it  was  only  natural  that  the  press 
department  should  be  taxed  to  its  full  capacity  for  turning 
out  punchings.  The  floor  was  littered  with  scrap-brass  and 
the  fly-wheels  of  the  presses  were  spinning  merrily  around 
to  the  tune  the  dies  played  as  they  snapped  through  the  stock. 

During  the  rush  an  unlucky  press-hand  had  cut  a  scallop 
out  of  the  end  of  one  of  his  fingers  in  spite  of  the  warn- 
ings of  Jim  (the  "master-mechanic"  of  the  press-room),  to 
keep  his  fingers  clear  of  the  dies.  Press-hands  were  not  hard 
to  get,  so  the  next  morning  a  new  hoy  appeared  on  the 
scene  to  take  his  place.  The  foreman  had  brought  him  around 
and  told  Jim  to  start  him  at  work,  so  he  was  soon  initiated 
into  the  mysteries  of  running  a  punch-press,  and  though  the 
piece-work  price  -Qfas  only  thirty  cents  a  thousand,  the  coun- 
ter on  his  press  was  soon  clicking  around  as  fast  as  any 
of  those  on  the  other  presses. 

The  boys  working  on  the  nearby  presses  were  jealously 
watching  him  and  speculating  as  to  how  much  he  would 
make  and  how  long  he  would  last — just  as  the  old  hands  in 
any  shop  always  keep  tab  on  a  new  man  to  see  how  he  gets 
along  and  what  mistakes  he  makes. 

The  new  boy  was  a  hustler;  in  fact  the  other  press-hands 
decided  he  was  "killing  the  job" — so  fast  did  he  work — and, 
full  of  envy,  they  began  to  put  their  heads  together  to  de- 
vise a  way  to  "do"  him.  After  much  scheming  they  hit  upon 
an  idea,  and  while  he  had  gone  to  the  stock  rack  for  more 
brass  they  detached  the  wires  from  an  electric  switch  and 
connected  them  to  the  back  of  the  new  boy's  press  in  such 
a  way  that  a  foot  on  the  treadle  and  a  hand  on  the  press- 
bed  completed  the  circuit. 


Back  came  the  press-hand  with  his  arms  full  of  sheet- 
brass,  all  stripped  and  ready  to  be  punched.  He  sat  down 
on  his  stool,  started  a  strip  of  stock  under  the  die.  and  put 
his  foot  on  the  treadle — but  no,  he  didn't  press  it — the  treadle- 
pressed  him.  He  jumped  back  about  two  feet,  looked  at  his 
hands,  at  the  stock,  and  at  the  press;  they  looked  all  right, 
so  with  an  expression  on  his  face  that  was  partly  pained 
and  partly  puzzled  he  pluckily  sat  down  and  tried  it  again, 
with  the  same  result — only  more  of  it. 

"Shocking"  was  a  new  and  decidedly  disagreeable  experi- 
ence to  him.  and  he  didn't  understand  it,  so  he  went  oft  look- 
ing for  Jim,  the  cure-all  for  press  troubles.  The  rest  of  the- 
boys  were  convulsed  with  laughter,  but  before  Jim  got  there 
they  had  replaced  the  wires,  and,  naturally,  he  found  the 
press  all  right,  and  though  the  new  press-hand  looked  oa 
with  fear  and  trembling.  Jim  tripped  the  press  a  few  times 
and  told  him  to  get  to  work  again. 


'■Over  he  went,  stool  and  all.  into  a  pile  of  scrap-brass" 

As  soon  as  Jim  had  left,  back  went  the  wires  while  the 
press-hand's  back  was  turned,  and  by  the  time  he  was  ready 
to  start,  the  press  was  ready  too,  and  the  minute  his  foot 
touched  the  treadle,  over  he  went,  stool  and  all,  backward 
into  a  pile  of  scrap-brass,  letting  out  a  yell  that  would  have 
done  credit  to  Sitting  Bull.  The  other  boys  could  hold  in 
no  longer,  and  amid  their  shouts  of  derisive  laughter  he  got 
up,  gave  one  last  look  at  that  press,  and  bolted  for  the  door, 
grabbing  his  hat  as  he  ran — the  worst  frightened  boy  that 
shop  had  ever  seen,  and  if  the  expression  on  his  face  counted 
for   anything  he   should   be   going  yet. 

Next  morning  a  large  placard  appeared  in  the  oflSce  win- 
dow.    It  read:  "BOY  WANTED." 

*     *     * 

A  great  deal  has  been  written  from  time  to  time  decrying  the 
mechanic  who  does  his  woik  so  that  it  is  merely  "good 
enough."  However,  there  is  something  to  be  said  in  favor  of 
the  man  who  does  his  work  merely  "good  enough,"  provided 
it  is  always  as  good  as  required.  It  is  not  in  harmony  with 
modern  manufacturing  conditions  to  finish  work  to  a  thou- 
sandth of  an  inch,  when  a  limit  of  a  thirty-second  inch  is 
amply  accurate,  and  ii  is  no  special  virtue  in  the  man  to  care- 
fully work  within  close  limits  to  the  dimensions  on  the  drawing 
without  using  his  judgment  as  to  which  dimensions  should  be 
as  accurate  as  possible  aad  which  would  be  "good  enough" 
if  they  were  within  one-sixteenth  inch.  In  fact,  the  man  who 
is  able  to  judge  for  himself,  in  every  case,  exactly  when  his 
worK  is  "good  enough"  for  each  specific  purpose,  is  really  the 
best  mechanic.  In  years  gone  by,  exceptional  skill  only  was 
supposed  to  be  the  final  qualifications  of  the  master  of  me- 
chanics, but  to-day  skill  alone  is  not  enough.  It  is  skill  com- 
bined with  sound  judgment  and  good  common  sense  that  is 
required  in  any  successful  mechanic,  and  the  man  who  is  able 
to  decide  for  himself  in  every  case  exactly  when  his  work  is 
"good  enough"  for  the  purpose  intended,  is  really  the  best  man 
to  have  around  a  manufacturing  plant. 
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POWER   HAMMERS   AND    FORGING 
APPLIANCES* 

JAMES  CRANt 

Power  hammers,  previous  to  the  advent  of  steam,  were  of 
the  helve  and  trip  types,  usually  operated  directly  by  the  shaft 
of  a  water  wheel,  and  principally  used  In  the  manufacture  of 
wrought  iron  and  steel.  They  were  crude  and  cumbersome, 
but  they  were  equal  to  the  needs  of  a  past  generation  of  Iron 
and  steel  workers,  who  were  more  noted  for  the  thoroughness 
with  which  they  did  their  work  than  the  speed  with  which 
It  was  accomplished. 

The  steam  liammer  was  invented  by  James  Naysmith  about 
1842.  Naysmith's  hammer  was  direct  acting,  and  was  a  de- 
cided improvement  over  the  helve  and  trip  types;  but  it  was 
defective  in  several  ways.  The  valves  were  operated  by  hand, 
and  it  was  often  difficult  to  raise  the  ram  immediately  after 
a  blow  was  struck.  This  had  a  tendency  to  chill  the  metal 
being  worked.    The  steam  hammer  remained  in  this  condition 
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Figf.   1.     Single    Frame   Steam  Fig.  2.    Improved  ArrangemeDt 

Hammer,   sho^Wng  Common  Ar-  of  Throttle  Lever 

rangfement  of  Levers 

until  Robert  Wilson  applied  a  valve  motion  which  enabled 
the  blows  to  be  regulated  both  in  speed  and  force,  thus  bring- 
ing the  hammer  at  all  times  under  perfect  control  of  the 
operator. 

The  steam  hammer  has  been  the  most  potent  factor  in  the 
development  of  the  iron  and  steel  industry.  When  consider- 
ing the  important  part  it  has  played  in  the  development  of 
machinery,  and  the  effect  it  has  had  upon  progress  and 
civilization,  it  is  natural  to  suppose  that  no  pains  would  have 
been  spared  in  perfecting  this  useful  tool.  This  has,  how- 
ever, not  been  the  case,  and  the  steam  hammer  of  to-day  is 
but  slightly  superior  to  that  made  by  NaySmith  and  Wilson. 
The  improvements  made  since  it  was  originally  Invented  have 
mostly  been  on  the  valves,  the  guides  for  the  ram  and  the 
general  construction  of  frames.  Minor  details,  in  the  ma- 
jority of  cases,  have  been  left  to  take  care?  of  themselves. 

Take,  for  example,  the  arrangement  of  the  hand  levers  on 
most  of  the  single-frame  hammers  in  general  use.  It  will  be 
found  that  the  greater  part  of  them  are  made  as  shown  In 
Fig.  1.  To  manipulate  levers  arranged  as  shown,  the  oper- 
ator is  placed  not  only  in  a  cramped,  awkward  position,  but 
so  that  he  can  only  with  difiBculty  see  the  work  being  done. 
The  controlling  lever  A  being  held  in  the  right  hand,  ,makes 
it  necessary  for  the  operator  to  use  his  left  hand  for  the 
throttle  lever  B.  WTien  working  under  a  full  head  of  steam, 
his  left  arm  comes  directly  in  front  of  his  face,  obscuring  his 
view  of  the  work.  He  must  remain  in  this  position  until  the 
operation  on  the  work  is  completed;  should  he  release  his 
hold  upon  the  throttle  lever,  the  jar  of  the  hammer  would 
immediately  bring  that  lever  to  the  perpendicular  position 
and  shut  off  the  steam.  The  operator's  view  of  the  work  being 
obscured  is  also  often  responsible  for  his  mistaking  the  signs 
which  must  necessarily  be  used  while  w'ork  is  being  done  at 
a  steam  hammer  on  account  of  the  noise.  On  some  makes  of 
hammers  this  defect  has  been  overcome  by  placing  both 
levers  on  the  same  stud,  and  operating  the  throttle  by  means 
of  a  connecting  rod  connecting  the  lever  with  a  short  lever 
directly  attached  to  the  stem  of  the  throttle  valve,  as  shown 


•  For  further  Information  on  this  and  kindred  subjects,  see 
Machinery,  May,  1900  ;  Anvils  and  Forges,  and  the  articles  there 
referred  to.  See  also  Machinery's  Reference  Series  No.  44:  Machine 
Blacksmithing.   and   No.   45  :      Drop    Foreings. 
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In  Fig.  2.  This  permits  the  operator,  at  all  times  and  under 
all  conditions,  to  get  an  unobstrucled  view  of  the  work. 

The  methods  of  attaching  the  levers  may  also  be  Improved. 
The  usual  method  for  attaching  them  is  sbown  In  Fig,  3.  The 
lever  bubs  are  fitted  or  at  least  placed  on  round  stems  and 
kept  from  tuj-ning  by  keys.  A  taper  pin  Is  driven  through 
the  hub  on  the  lever  and  the  stem,  to  keep  It  In  place.  It  Is, 
generally,  but  a  very  short  time  before  levers  attached  In 
this  manner  work  loose,  no  matter  how  well  they  may  be 
fitted.  Lost  motion  is  an  annoyance  on  any  kind  of  ma- 
chinery, but  is  actually  dangerous  on  a  steam  hammer.  If 
the  levers  were  made  with  a  binder  across  the  end  of  the 
boss,  as  shown  in  Fig.  4,  and  fitted  to  square  stems,  there 
would  be  little  danger  of  lost  motion,  or  of  the  levers  work- 
ing loose;  and  their  removal  when  repairs  are  necessary 
would  be  an  easy  matter  compared  with  removing  pins  and 
keys. 

There  Is  also  room  for  Improvement  on  the  common  method 
of  fitting  and  attaching  the  anvil-block  to  the  base.  Almost 
invariably  the  male  part  o^  the  dovetail  is  a  projection  of  the 
anvil-block  and  fits  into  a  recess  in  that  part  of  the  base 
which  projects  through  and  a  little  above  the  flange  which 
forms  the  base  of  the  frame,  as  shown  in  Fig.  5.  Should  the 
key  which  is  necessary  to  hold  anvil-block  and  base  firmly 
together  be  driven  in  too  tight,  the  chances  are  that  the  side 
of  the  recess  will  be  broken  away.  When  this  happens,  there 
is  no  possible  means  of  effecting  repairs  and  the  base  must 
be  replaced  by  a  new-  one,  which  can  only  be  done  by  discon- 
necting all  pipes  to  and  from  the  hammer  and  raising  the 
whole  frame  to  allow  the  old  base  to  be  removed  and  a 
new  one  placed  in  position.  Apart  from  the  work  and  ex- 
pense, the  hammer  is  out  of  commission  from  one  to  two 
weeks.  If  the  dovetailing  were  reversed,  making  the  male 
portion  part  of  the  base,  as  shown  in  Fig.  6,  it  would  be  al- 
most  impossible   either   to   break   or   damage   the   base  acci- 
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Fig.'  3.  Common  Method  of  Attaching  Throttle  and  Controlling  Levers 
Fig.  4.  Improved  Method  of  Attaching  Levers  Fig.  5.  Anvil  and  Dies  of 
Steam  Hammer  set  at  an  angle  with  the  Frame  ;  alao  shows  Usual,  but  Objec- 
tionable, Method  of  DovetaUlng  Fig.  6.  Improved  Stj-le  of  Anvil  Block 
and  Base 

dentally,  as  the  driving  of  a  key  however  tight  would  only 
tend  to  compress  it.  Should  the  anvil  block  happen  to  be 
broken,  the  replacing  of  that  would  be  but  a  trivial  matter 
compared  with  replacing  the  base. 

Upon  nearly  every  other  class  of  machinery  weaknesses 
and  defects  of  the  kind  mentioned  have  either  been  overcome 
or  guarded  against  by  placing  the  pieces  most  liable  to  break 
in  positions  where  removing  or  replacing  them  can  be  done 
at  the  least  expense.  The  probable  reason  for  the  details  of 
steam  hammers  not  receiving  the  attention  that  is  usually 
given  to  machinery  used  in  other  branches  of  metal  working 
may  be  that  designers  as  a  rule  never  have  any  practical 
forge  shop  experience  apart  from  that  taught  in  the  indus- 
trial departments  of  schools  and  colleges,  which  at  the  best 
is  only  elementary  and  does  not,  usually,  bring  them  in  con- 
tact with  forging  appliances  other  than  those  used  by  hand 
around  the  anvil.  Much  valuable  information  relative  to 
steam  hammers  and  other  forging  appliances  could  be  gath- 
ered from  the  blacksmith,  who  has  every  opportunity  of  noU 
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ing  their  efflciency.  and  their  weak  points  as  well;  but  sug- 
gestions from  him,  no  matter  what  his  experience  may  be. 
are  seldom  considered,  rarely  adopted,  and  often  have  a  simi- 
lar effect  upon  the  manufacturer  and  designer  that  a  red  rag 
has  upon  a  bull. 

Nearly  all  kinds  of  machinery  used  in  the  different  branches 
of  metal  working,  outside  of  the  forge  shops,  are  constructed 
so  that  they  can  be  adjusted  or  set  to  work  to  any  angle.  Tool 
equipments  for  any  particular  class  of  work  are  made  and 
supplied,  and  all  the  data  and  instructions  that  will  insure 
that  the  machine  will  give  satisfaction  in  turning  out  work 
to  its  full  capacity  are  given.  When  a  special  tool  or  a  fix- 
ture for  some  particular  piece  of  w-ork  Is  required,  it  is  de- 
signed and  constructed  in  strict  accordance  with  mechanical 
principles.  Steam  and  power  hammers,  however,  are  sup- 
plied with  no  tool  equipment  whatever,  more  than  a  plain- 
faced  pair  of  dies  which  are  of  comparatively  little  use  in  the 
making  of  forgings  without  an  equipment  of  tools  to  be  used 
in  connection  with  them.  Such  tools  the  builders  of  ham- 
mers do  not  supply,  nor  do  they  geutrally  give  any  informa- 
tion that  could  be  turned  to  good  account  in  making  them.     It 
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Fig.  8.     Improved  Form  of  Dies  for 
General  Use 


is  usually  "up  to  the  blacksmith"  who  has  to  use  such  ham- 
mers and  appliances  to  design  and  construct  such  tools  and 
fixtures  as  facilitate  the  making  of  forgings  and  make  the 
machines  paying  investments. 

Steam  hammers  are  built  in  a  variety  of  styles  to  suit  the 
different  classes  of  forging.  The  smaller  sizes  are  of  the 
single  frame  type,  while  those  intended  for  the  heavier  worlv 
have  an  arched  or  double  frame.  For  medium  weiglit  and 
light  forging,  the  single  frame  hammer  with  the  anvil  and 
dies  set  at  an  angle  of  from  55  to  60  degrees  from  the  frame, 
as  shown  in  Fig.  5,  will  be  found  to  be  the  most  suitable,  as 
work  of  any  length  can  be  forged  either  across  or  lengthways 
of  the  dies  without  its  coming  in  contact  with  the  frame. 

Nearly  all  dies  supplied  with  steam  hammers  are  tapered 
from  the  shank  to  the  face,  as  shown  in  Fig.  7,  and  are  only 
suitable  for  plain  straight  forging,  as  it  is  impossible  to  work 
close  up  to  a  shoulder  on  a  forging,  on  account  of  the  taper, 
or  to  break  down  work  except  by  using  special  tools,  as  the 
faces  of  both  dies  are  the  same  length.  If  the  dies  were  made 
as  shown  in  Fig.  8.  where  the  lower  die  is  considerably  longer 
than  the  upper  one,  with  the  sides  of  both  perfectly  straight, 
several  advantages  are  gained  over  the  more  common  shapes. 
The  square  sides  allow  of  working  close  up  to  shoulders,  and 
the  extra  length  of  the  lower  die  permits  of  breaking  down 
work  without  the  use  of  special  tools.  Work  is  also  much 
more  easily  straightened,  and  there  is  more  space  upon 
which  to  place  formers  or  special  tools.  The  hole  at  each 
end  of  the  lower  die.  as  shown  at  A.  adds  considerably  to  the 
utility,  as  these  holes  can  be  used  for  stakes  to  keep  formers 
from  moving  while  they  are  being  used.  Work  of  irregular 
shape  can  also  be  butted  against  the  stakes  while  the  ham- 
mer is  used  to  finish  some  portion  that  otherwise  would  have 
to  be  done  by  hand.  Forks  could  also  be  used  to  keep  spring 
swages  from  being  moved  with  the  work  when  it  is  forced  cr 
drawn  through  them. 

To  make  a  steam  hammer  as  useful  and  liandy  a  machine  in 
the  fcrge  shop  as  a  lathe  with  a  taper  attachment  is  in  the 
machine  shop,  a  lower  die  as  shown  in  Fig.  9,  can  be  used  to 
draw  and  finish  tapers  to  any  angle.  The  rougher  part  of 
the  work  is  done  on  the  rounded  end  B.  and  the  finishing  on 
the  adjustable  end  D.  The  level  portion  C  in  the  center  can 
he  used  for  flat  work.  The  adjustable  section  D  of  the  die 
is  about  one-third  of  the  entire  length,  circular  in  shape, 
and  corrugated  on  the  lower  side  which  is  provided  with  a 
T-slot.  A  T-headed  bolt  fits  into  the  slot,  and  the  adjustable 
section  is  held  firmly  in  place  at  any  angle  by  a  wedge-headed 
bolt  E.  which  is  passed  through  a  slot  in  the  T-bolt  and  is 


tightened  by  a  nut  on  the  end  which  projects  through  the 
other  end  of  the  die.  When  the  end  of  the  adjustable  section 
is  raised  above  the  level  of  the  face  of  the  die,  as  shown  by 
dotted  lines,  a  piece  shaped  as  shown  at  A  can  be  placed  on 
the  center  of  the  die  to  prevent  the  upper  die  coming  in  con- 
tact with  It. 

To  set  dies  of  this  kind  accurately  to  any  desired  angle, 
the  adjustable  gage  shown  in  Fig.  10  should  be  used.  The 
gage  is  Jointed  at  all  the  corners,  and  locked  at  any  angle  by 
means  of  a  thumb-screw.  It  can  be  adjusted  by  means  of  a 
protractor  and  is  used  by  placing  it  between  the  upper  die 
and  the  adjustable  section  in  the  lower  one  while  the  bolt  that 
keeps  it  in  position  is  loose. 

The  arrangement  of  piping  to  and  from  hammers  is  also 
worthy  of  consideration.  Generally  both  the  supply  and  ex- 
haust pipes  are  placed  overhead,  where  they  offer  an  obstruc- 
tion to  the  free  use  of  Jib  cranes,  which  are  essential  in  the 
handling  of  heavy  work.  Besides,  any  steam  that  is  con- 
densed in  the  supply  pipe,  is  supplied  to  the  hammer  in  the 
form  of  water,  especially  when  the  hammer  is  installed  any 
distance  from  the  point  at  which  the  steam  is  generated. 
WTien  water  is  supplied  to  a  hammer  in  any  considerable 
quantity,  it  generally  finds  an  outlet  other  than  the  drip 
cocks  and  is  one  of  the  greatest  annoyances  to  the  workman. 
If  it  gets  on  the  dies  it  is  spread  in  a  fine  spray  in  all  direc- 
tions w;heii  a  blow  is  struck. 

The  trouble  with  leaking  water  can  be  overcome  to  a  great 
extent  by  placing  both  supply  and  exhaust  pipes  under  the 
level  of  the  floor  and  providing  the  supply  pipe  with  a  trap 
which  would  take  care  of  the  greater  part  of  the  water 
caused  by  condensation.  The  fact  that  the  steam  is  supplied 
from  below  instead  of  from  above  would  tend  to  prevent  water 
reaching  the  cylinder  of  the  hammer  in  quantities  sufficient 
to  cause  trouble.  The  absence  of  overhead  pipes  would  allow 
of  the  free  use  of  cranes  or  an}-  other  conveying  devices. 

Among  forging  appliances  the  steam  hammer  is  para- 
mount: it  can  be  used  for  any  kind  of  forge  work  from  the 
lightest  to  the  heaviest;  but  for  some  of  the  lighter  grades  of 
forging  some  of  the  lighter  types  of  power  hammers  may  be 
used  with  equal,  and  perhaps  better,  results  than  could  be  ob- 
tained with  the  average  steam  hammer,  because  they  are 
lighter  and  capable  of  striking  blows  much  more  rapidly. 
When  the  term  power  hammer  is  used  without  qualification  it 
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Fig.  9.    Adjustable  Lower  Die  for  Drawing  and  Flcishing  Tapers 

applies  to  the  types  of  hammers  that  are  operated  by  a  belt 
from  a  countershaft  almost  directly  over  them.  The  belt  is 
Just  long  enough  to  clear  the  lower  side  of  the  pulley  at- 
tached to  the  hammer;  it  runs  constantly  and  is  rendered 
operative  by  a  tightening  pulley  or  idler  controlled  by  the  foot 
of  the  operator.  Hammers  of  this  type  are  generally  referred 
to  by  forgemen  as  trip  hammers.  The  term  is  misleading,  and 
is  only  a  survival  of  the  name  applied  to  one  of  the  earliest 
types  of  power  hammer  now  almost  obsolete.  Power  hammers 
are  built  in  a  variety  of  different  styles,  each  of  which  is  de- 
signed with  reference  to  its  adaptability  to  certain  kinds  of 
work  that  may  be  done  by  them  somewhat  more  economically 
than  by  the  other  types. 

The  types  of  power  hammer  best  adapted  for  general  forge 
work  are  those  with  the  ram  running  in  guides.  This  ar- 
rangement insures  their  striking  a  square  blow  upon  any 
size  of  material  within  their  capacity.  They  require  less  ad- 
justing than  most  of  the  other  types,  and  their  utility  is  such 
that  they  can  be  advantageously  used  for  any  operation  in  the 
making  of  light  forgings  with  the  exception  of  upsetting. 

The  helve  hammer  is  extensively  used  for  the  making  of 
any  kind  of  light  forging  that  can  be  done  in  open  dies  such 
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as  rouiul  work,  edged  toolB,  cutlery  and  springs.  On  this  type 
of  hammer  the  head  Is  mounted  on  the  end  of  a  wooden  beam 
which  is  cushioned  both  on  the  upward  and  downward  stroke 
either  by  blocks  of  rubber  or  springs,  making  the  blows, 
which  can  be  delivered  with  great  rapidity,  very  elastic.  These 
hammers,  however,  are  poorly  adapted  for  general  forge  work 
because  the  head  is  raised  and  returned  upon  a  radius  which 
makes  adjustment  for  each  size  of  material  necessary.  It  not 
properly  adjusted,  the  side  of  the  work  nearest  to  the  fulcrum 
will  be  drawn  thinner  than  the  side  away  from  it.  Generally 
the  arrangement  of  dies  in  helve  hammers  as  they  are  sup- 
plied by  the  manufa<turer  are  as  shown  in  Fig.  11,  the  rounded 
ends  being  toward  the  fulcrum.  This  is  all  that  is  necessary 
when  the  hammer  is  to  be  used  exclusively  for  the  drawing  of 
stock  to  smaller  dimensions,  but  for  general  forging  they 
should  be  reversed  as  it  is  often  necessary  to  spread  stock  to 
greater  width,  which  can  only  be  done  to  advantage  when  the 
rounded  ends  of  the  dies  are  accessible.  The  dies  could  be 
used  equally  well  for  all  the  purposes  for  which  helve  ham- 
mers are  generally  used  if  placed  cross  ways  in  the  head  and 
anvil. 

When  floor  space  is  an  item  of  importance,  the  upright 
power  hammer,  of  which  there  are  various  styles,  is  more 
compactly  built,  equally  as  efficient,  and  can  be  installed  and 
manipulated  in  less  space  than  most  of  the  other  types. 
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Pig.  10.  Gage  for  Setting  Adjustable  Die  to  any  angle.  Fig.  11.  Common, 
tout  Objectionable.  Way  of  Placing  Dies  in  Helve  Hammer.  Pig  12.  Cieneral 
Appearance  of  Pneumatic  Hammer  for  Light  Forging.  Fig.  13.  Piece  that 
can  be  forged  to  Advantage  in  the  Forging  Machine 

Lately  marked  attention  has  been  given  to  the  development 
of  pneumatic  or  compressed  air  hammers,  which  without 
doubt  is  a  step  towards  progress.  Pneumatic  tools  have 
proved  their  efficiency  and  utility  in  other  branches  of  manu- 
facturing, and  there  is  no  apparent  reason  why  they  cannot 
be  advantageously  used  in  forge  shops,  providing  they  are 
designed  and  constructed  for  that  class  of  work.  Compressed 
air  is  quite  often  used  for  the  operation  of  ordina?y  steam 
hanimei-s  and  has  proved  to  be  a  very  efficient  substitute;  but 
when  it  is  possible  to  operate  a  hammer  by  steam  direct,  it 
can  be  done  as  effectually,  and  at  less  cost,  than  would  be 
the  case  indirectly  through  an  air  compressor. 

With  the  modern  pneumatic  hammer  it  is  an  entirely  differ- 
ent case,  as  it  is  built  self-contained  with  air  compressor 
attached,  and  can  be  operated  either  by  belt  power  or  an 
attached  motor,  the  advantage  of  which  needs  little  explana- 
tion. \o  piping  to  speak  of  is  required,  power  is  used  only 
while  the  hammer  is  being  operated,  and  its  utility  for  work 
within  its  capacity  combines  most  of  the  advantages  of  steam 
and  belt  driven  hammers. 

There  is  another  type  of  pneumatic  hammer  that  so  far 
has  not  received  much  thought  or  attention,  but  which  has 
proved  itself  to  be  a  valuable  addition  to  the  equipment  of 
forge  shops  where  it  has  been  tried.  The  working  parts  are 
constructed  upon  the  same  principle  as  the  hand  pneumatic 
hammer  used  for  chipping,  and  is  simply  larger  and  mounted 


upon  a  frame  in  the  shape  of  a  G  clamp  (supported  by  a  column 
and  base  as  shown  in  Fig.  12.  Hammers  of  this  type  are  bo 
iompact  that  they  can  be  Installed  and  operated  in  about  half 
the  space  required  for  any  other  type  of  hammer  of  the  same 
capacity.  They  <an  be  used  for  the  very  lightest  of  forge 
work  and  the  exhaust  from  the  cylinder  can  be  utilized  to 
keep  the  dies  free  from  scale,  whlih  is  Important  when 
smooth,  clean   forging   Is  essential. 

For  making  duplicate  forgings  in  large  quantities,  there  Is 
no  forging  appliance  that  Is  eo  extensively  used  as  drop  ham- 
mers. As  the  term  implies,  the  heads  of  drop  hammers  are 
raised  to  sufflc  ioni  height  for  the  required  blow,  released,  and 
allowed  to  fall  on  the  work  being  forged,  after  the  principle 
of  pile  drivers.  There  are  various  methods  of  raising  the 
heads  of  this  class  of  hammers.  The  most  common  for  forge 
work  Is  by  friction.  A  hardwood  board  is  attached  to  the 
hammer  head  and  passed  between  two  rolls  which  rotate  in 
opposite  directions  on  the  top  of  upright  guides.  These  rolls 
are  rendered  operative  by  a  mechanism  controlled  by  the  foot 
of  the  operator.  When  the  head  has  been  raised  to  sufficient 
height,  a  projection  on  the  head  engages  a  dog  which  releases 
the  board  from  the  rolls  and  allows  the  head  to  drop  upon 
the  work.  Blows  may  be  struck  automatically  or  their  force 
can  be  regulated  at  the  will  of  the  operator.  Drop  hammers 
are  designated  by  their  falling  weight  and  are  built  in  all 
sizes  up  to  S.nno  pounds,  which  is  the  limit  at  which  a  fric- 
tion drop  can  be  successfully  operated. 

Duplicate  forgings  larger  and  heavier  than  can  be  economic- 
ally made  by  drop  hammers  are  either  made  by  steam  drops, 
which  are  practically  steam  hammers  designed  for  the  mak- 
ing of  forgings  in  dies.     Hydraulic  presses  may  also  be  used. 

The  only  disadva:ntage  in  using  hammers  of  the  kind  men- 
tioned is  that  the  dies  used  in  connection  with  them  must 
necessarily  be  made  with  from  S  to  .5  degrees  of  draw  in  the 
impressions  to  allow  of  easy  removal  of  the  forgings  after 
each  blow  is  struck;  otherwise  scale  would  accumulate  in  the 
impiessions  and  be  worked  into  the  surface  of  the  pieces 
being  made.  Hot  material  left  for  any  length  of  time  in  dies 
has  also  a  tendency  to  soften  them.  It  is  therefore  obvious 
that  forgings  of  a  shape  other  than  round  or  oval  cannot  be 
made  perfectly  parallel  on  all  sides  except  by  more  than  one 
forging  operation. 

In  the  making  of  duplicate  forgings  such  as  are  used  on 
cars,  wagons,  agricultural  implements,  etc.,  where  smooth 
surfaces  are  not  so  essential  as  shape,  strength,  and  level 
bearings,  there  is  no  forging  appliance  that  can  be  used  to 
greater  advantage  than  the  modern  forging  machine.  Take, 
for  example,  a  forging  of  the  shape  shown  in  Fig.  13;  it  is 
plain,  and  looks  as  if  it  should  not  be  difficult  to  make.  This 
however,  is  just  the  kind  of  work  for  which  the  drop  forging 
process  falls  short.  By  being  roughly  bent  to  shape  it  can, 
however,  be  forged  complete  at  one  stroke  of  a  forging  ma- 
chine. 

The  bulldozer  is  also  worthy  of  attention  although  it  can 
not  be  used  to  advantage  for  work  other  than  bending.  In 
the  modern  forge  shop  it  is  indispensable  for  that  work  alone, 
as  there  is  no  bending  job.  however  complicated,  that  can  not 
be  done  by  it  with  properly  constructed  fixtures. 

If  an  equal  amount  of  thought,  ingenuity  and  skill  were 
devoted  to  the  improvement  of  forging  appliances  and  meth- 
ods of  working  hot  iron  and  steel,  that  has  been  given  to  the 
manufacture  and  finishing  processes  in  the  machine  shop,  it 
would  be  just  as  easy  for  the  blacksmith  to  make  light  forg- 
ings wMthin  1/16  inch,  medium  weight  within  %  inch,  and 
heavy  pieces  from  3/16  inch  to  1/4  inch  of  finished  size,  as 
it  is  to  turn  out  the  shapeless  pieces  that  must  be  hogged  to 
shape  by  high-speed  tools  in  the  machine  shop,  where  the 
part  of  the  material  that  has  been  refined  by  hammering  is 
removed,  leaving  the  soft  core  for  the  finished  product,  at  a 
cost  out  of  all  comparison  with  a  good  clean  forging. 

*     •     • 

The  making  of  flying  machines  is  rapidly  becoming  a 
commercial  proposition.  The  French  company  which  has 
bought  the  French  patent  rights  for  the  Wright  brothers' 
aeroplane  has,  according  to  Industritidningen  Xorden.  so  far 
contracted  for  the  building  of  more  than  25  flying  machines. 
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COIN  AND  MEDAL  DIES 


CHESTER  L.  LUCAS- 

The  making  of  dies  for  coins, 
medals,  trade  checks,  etc..  Is  a 
branch  of  the  die-making  trade 
apart  from  the  general  run  of 
work.  The  conditions  to  be  met 
are  peculiar  to  themselves,  and 
even  In  making  dies  for  jewelry 
work  more  latitude  is  given,  both 
In  measurement  and  design,  than 
Is  allowed  in  the  best  of  medal 
work. 

The  steel  used  in  this  class  of 

work    is   necessarily    of   the   very 

best,    as    steel    that    would    give 

Chester  L.  LucBsi  Satisfaction  when  made  into  dies 

for  other  work  is  often   inadequate  to  stand  the  enormous 

pressure   to   which   coining  dies   are   subjected   while   in   use. 

Different  die-makers  prefer  different  makes  of  steel   for  this 

class  of  work,  and  the  best  steel  obtainable  is  none  too  good 

for  coin  and  medal  dies.     Personally,  the  writer  prefers  Jes- 

sops'  steel  for  these  dies,  on  account  of   its  uniformity   and 

the  fact  that  dies  made  from  this  steel  can  be  hardened  to  a 

greater   depth   than   is   possible   with   other   steels.    Another 

point  in  favor  of  Jessops'  steel  is  that  it  will  not  crack  as  easily 

if  overheated  during  the  hardening  process;    in  other  words, 

it  will  stand  more  abuse. 

In  making  a  set  of  coining  dies  for  use  either  in  the  regu- 
lar type  of  coining  press  or  in  the  drop  press,  the  first  part 
to  be  considered  is  the  ring  shown  in  cross  section  in  Figs.  1 
and  2.  The  object  of  this  ring  is  to  confine  the  metal  blank 
while  being  embossed  between  the  top  and  bottom  dies.  The 
tendency  is  for  the  metal  to  squeeze  out  sideways  from  be- 
tween the  two  dies  when  the  blow  is  struck;  but  as  this  ring, 
which  is  a  close  fit  around  the  dies,  confines  the  metal  to  the 
space  between  the  dies,  it  is  obvious  that  if  sufficient  pressure 
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Fig.  1.    Coiningr  Dies  and  King 
for  Coining  Press 


lluchitiery.y.r. 

Fig.  2.    Coining  Dies  and  Ring  for 
Use  in  Drop  Press 


turning  this  pair  of  dies  it  is  best  and  quickest  to  make  the 
two  dies  in  one  piece  and  then,  with  the  cutting-off  tool,  cut 
off  that  part  to  be  used  for  the  lower  die,  which  as  the  Illus- 
tration shows  is  simply  a  small  piece  of  steel  the  same  diam- 
eter as  the  coin  and  about  half  as  thick  as  the  coin's  diam- 
eter. Every  coining  press  Is  fitted  with  a  knockout  which 
automatically  raises  this  lower  die  at  the  end  of  each  stroke 
of  the  press,  thus  ejecting  the  coin  and  leaving  the  dies  free 
to  receive  another  blank. 

Fig.  2  shows  a  pair  of  dies  and  ring  for  use  independently 
in  the  drop  press.  The  drop  press  is  not  an  economical  ma- 
chine for  making  coins  or  medals,  but  Is  many  times  used  in 
shops  where  there  is  no  coining  press  or  where  the  coin  Is 
too  large  to  be  struck  in  the  coining  press  with  which  the 
shop  is  equipped.  The  process  of  striking  up  coins  with  the 
drop  press  is  slow,  because  after  each  coin  is  struck,  the  ring 


is  applied,  the  metal  must  fill  every  impression  in  the  dies,  as 
it  can  go  nowhere  else.  In  making  the  ring  to  be  used  in  a 
coining  press,  which  is  the  modern  machine  for  producing 
coins,  the  outside  diameter  is  turned  to  fit  the  steel  ring 
holder  of  the  press,  usually  from  three  to  four  inches,  ac- 
cording to  the  size  of  the  press.  For  independent  use  in 
the  drop  press,  the  stronger  this  ring  is  made  the  better.  A 
good  rule  is  to  have  its  diameter  at  least  four  times  the  di- 
ameter of  the  coin,  and  its  thickness  equal  to  the  coin's  diam- 
eter; thus,  a  coin  one  and  one-half  inch  in  diameter  will 
require  (when  used  in  a  drop  press)  a  ring  six  inches  in 
diameter  and  one  and  one-half  inch  thick.  The  hole  in  this 
ring  gages  the  size  of  the  coin,  and  should  be  ground  and 
lapped  to  a  mirror  finish  after  the  ring  has  been  hardened 
and  drawn  to  a  dark  straw  color. 

The  next  step  is  the  turning  of  the  die  blanks.  Fig.  1 
shows  a  pair  of  dies  and  a  ring  for  coining  press  use.    In 

•  Address  :  Saugus  Station,  Lynn,  M-iss. 
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Fig.  3.    Hardening  Tank  for  Coining  Dlea 

must  be  taken  from  the  lower  die  (on  which  it  rests  during 
the  striking)  and  the  coin  driven  out  with  block  and  mallet. 
While  this  method  seems  crude,  the  work  is  equal  in  quality 
to  coining-press  work,  and  it  often  helps  a  small  shop  to  "get 
by"  on  jobs  which  it  otherwise  could  not  do. 

When  finishing  the  faces  of  the  die  blanks,  all  borders, 
plain  or  knurled,  and  rings  or  circular  panels  should  be 
turned  before  removing  the  blank  from  the  lathe.  The  fin- 
ished dies  should  be  a  sliding  fit  in  the  ring.  The  blank  dies 
are  now  ready  to  be  lettered  and  engraved  with  any  required 
designs.  After  laying  out  the  lettering  on  a  piece  of  lead  or 
cardboard  to  make  sure  of  the  way  it  is  going  to  appear  on 
the  die,  it  is  stamped  into  the  steel  die  blanks  with  die-letters. 
Die-letters  differ  from  ordinary  stamping  letters  in  that  they 
are  made  reverse;  and  great  care  is  exercised  in  the  making  to 
have  each  one  as  nearly  perfect  as  can  be  made  regarding 
size  and  shape.  It  is  obvious  that  with  good  die-letters  and 
careful  stamping,  taking  pains  to  have  the  letters  properly 
spaced  and  of  even  depth,  the  results  will  be  satisfactory. 

After  all  lettering  has  been  stamped  into  the  die  and  the 
roughness  caused  by  stamping  removed,  the  dies  are  ready 
for  the  engraving  of  any  design  that  it  is  necessary  to  repro- 
duce on  the  finished  medal.  When  the  design  is  very  deep, 
most  of  the  steel  may  be  removed  by  hammer  and  chisel  and 
only  the  finishing  done  with  rifflers,  gravers,  etc.  It  is.  how- 
ever, best  to  avoid  deep  designs  whenever  possible,  for  they 
are  very  hard  to  strike  up.  If  it  is  absolutely  necessary  to 
employ  such  designs,  they  should  be  placed  on  a  sunken  panel, 
as  was  the  figure  on  the  religious  medal  next  to  the  "Eric 
Pape"  medal  in  the  center  of  the  half-tone  illustration.  Fig.  4. 
At  this  stage  of  the  die-making,  the  dies  may  be  placed  in  the 
press  and  a  lead  impression  taken  to  make  sure  that  they  are 
perfect  in  every  detail  before  hardening. 

In  hardening  these  dies,  or  any  dies  which  must  withstand 
heavy  pressure,  the  essential  point  is  to  cool  the  face  of  the 
die  as  rapidly  as  possible  after  the  proper  heat  has  been  at- 
tained.    For  this   purpose   it   is   advisable   to   have   a  strong 
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jet  of  cold  water  nin  into  the  hardening  tank  in  the  manner 
Illustrated  in  Fig.  '.',.  If  properly  arranged,  the  water  should 
come  up  like  a  geyser,  and  into  this  bubbling  mouud  of  water 
the  red-hot  die  should  be  plunged,  face  down.  After  the  first 
few  minutes  the  face  of  the  die  will  be  glass-hard  and  the 
back  end  may  be  cooled  more  slowly  so  as  to  lessen  the 
danger  of  cracking.  In  the  case  of  the  small  lower  die  for 
coining  press  use,  however,  it  Is  necessary  to  harden  it  all 
over;  otherwise  It  would  spread  out  when  used  and  stick  In 
the  ring.  As  soon  after  hardening  as  possible,  the  temper 
should  be  drawn  to  a  light  straw  color. 

The  matter  of  hardening  coining  dies  is  an  important  fac- 
tor of  the  work,  for  the  heavy  pressure  which  they  receive 
would  quickly  "dish"  any  die  not  hard  enough,  or  crack  any 
die  that  has  been  overheated  or  left  too  hard.  To  give  an 
Idea  of  the  great  amount  of  pressure  exerted  in  embossing 


is  given  by  first  polishing  and  then  applying  nitric  acid  for  a 
few  minutes. 

•Some  designs,  especially  human  heads  or  figures,  are  more 
easily  engraved  on  a  hub,  which  Is  afterwards  hardened  and 
struck  Into  a  piece  of  steel  a  little  larger  in  diami-ter  than 
the  die  to  be  made.  When  this  Impression  baa  been  struck 
deeply  enough  the  piece  of  steel  Is  held  in  the  lathe  chuck, 
and  after  centering  up  the  impression,  the  die  Is  turned  in 
the  usual  way.  An  example  of  the  results  of  this  process  Is 
llie  Lincoln  medal  shown  In  KIg..  4.  The  keystone  on  the 
Masonic  medal  with  Us  sunken  letters  was  done  in  the  same 
way,  for  the  sunken  letters  were,  of  course,  raised  In  the  die 
and  could  not  have  betn  produced  In  any  other  manner.  The 
hubbing  process  is  also  used  when  duplicate  dies  are  to  be 
made,  as  it  is  not  only  quicker,  but  each  successive  die  Is  an 
absolute  fac-slmile  of  the  original,  and  for  this  reason  this 


Fig.  4.    A  CoUectlon  of  Coins  and  Medals  str 

United  States  currency,  the  following  table,  which  appeared  in 
Machinery,  October,  1905,  is  given.  The  comparative  coin- 
ing properties  of  gold,  silver,  and  nickel  will  be  noticed  by 
observing  that  the  gold  half  eagle,  silver  quarter,  and  nickel 
flve-cent  piece  require  the  same  pressure  of  60  tons,  though 
the  sizes  and  weights  differ  greatly: 

Double  eagle,  gold 155  tons 

Eagle,    gold    110  tons 

Half  eagle,  gold  60  tons 

Quarter    eagle,    gold 35  tons 

Standard  dollar,  silver 160  tons 

Half  dollar,  silver 98  tons 

Quarter  dollar,  silver 60  tons 

Dime,  silver   35  tons 

Five   cents,   nickel 60  tons 

One  cent,  copper 40  tons 

Much  of  the  pleasing  effect  of  a  good  coin  or  medal  is  due  to 
the  polished  or  matt  surface,  as  the  case  may  be.  which  is 
given  to  it  by  the  dies.  The  contrast  between  a  polished  back- 
ground and  a  matt  or  frosted  panel  is  very  effective.  The 
glossy  finish  Is  given  to  the  dies  by  means  of  stoning  and 
polishing  with  crocus  in  the  lathe.     The  frosted  or  matt  finish 


ack  in  the  Coinin^r  Press  and  Drop  Press 

process  is  extensively  used  in  the  government  mints  for  mak- 
ing dies  for  currency. 

The  sheet  metal  stock  from  which  blanks  for  coins  are  cut 
must  be  kept  free  from  scratches  and  other  defacing  marks, 
and  after  cutting,  the  blanks  should  be  annealed  and  dipped. 
The  coins  and  medals  in  Fig.  4  were  made  of  copper,  brass 
and  aluminum,  and  all  were  embossed  in  coining  presses  with 
the  exception  of  the  central  medal,  which  was  struck  in  a 
very  heavy  drop  press. 

•     «     • 

Manufacturers  in  the  United  States  and  Europe  appear  to 
have  a  just  cause  for  grievance  in  regard  to  the  Argentine 
law  of  trade-marks.  According  to  this  law,  anyone  who  first 
registers  a  trade-mark  in  the  Argentine  Republic  becomes  the 
lawful  owner  of  the  same,  in  spite  of  the  fact  that  the  for- 
eign importer  may  be  the  sole  owner  of  the  mark  in  all  other 
countries,  and  that  his  goods  may  be  known  everywhere  by 
that  particular  trade-mark.  In  sotne  cases  it  has  been  neces- 
sary for  the  foreign  importer  to  purchase  the  right  of  his 
own  mark  from  unscrupulous  Individuals  who  have  secured 
the  registration  for  the  purpose  of  extortion. 
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THE  MANUFACTURE  OF   PISTON  RINGS* 

JAMES  McINTOSH' 

While  a  great  many  other  details  of  gas  engines  for  auto- 
mobiles have  been  stantlardized.  there  are  hardly  any  stand- 
ard dimensions  or  methods  for  malving  piston  rings.  Some 
makers  prefer  wide  rings  and  some  narrow,  some  favor  an 
eccentric  ring  and  others  a  concentric,  some  prefer  the  stepped 
joint  and  some  the  diagonal  slot,  etc.  Cast  iron,  however, 
may  he  considered  as  the  standard  material  for  piston  rings. 
but  there  are  many  Kinds  of  cast  iron.  A  suitable  grade  of 
cast  iron  for  piston  rings  should  be  as  hard  as  is  consistent 
with  the  machining  of  the  rings.  In  order  to  give  the  maxi- 
mum wear,  and  the  ring  metal  must  have  sufficient  spring. 
To  get  uniform  results,  great  care  should  be  taken  from  the 
start.  A  good  metal  pattern  should  be  used  and  a  minimum 
amount  of  stock  allowed   for  finishing.     The  castings  should 
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Fig3.  1  and  2.    lUugtration  of  Result  of  GHnding  Piston  Rings  on  the 
Outside  and  on  the  Inside 

be  machine  molded,  as  they  will  then  be  more  uniform. 
When  too  much  stock  must  be  removed,  the  best  part  of  the 
casting  is  removed,  and  tlie  resulting  ring  will  have  a  short 
life. 

When  machining,  the  ring  blank  can  be  rigidly  held  in  a 
chuck  by  a  flange  cast  on  one  end,  which  is  somewhat  larger 
in  diameter  than  the  blank  proper.  This  flange  need  not  be 
more  than  one-half  inch  thick;  the  edge  should  be  tapered  so 
that  the  chuck  jaws  will  tend  to  draw  the  blanlv  against  the 
chuck.  The  ring  may  be  further  stiffened  by  the  addition 
of  an  inside  flange  somewhat  wider  than  the  outside,  so  that 
considerable  pressure  can  be  applied  witliout  distorting  the 
blank.  To  prevent  the  blank  from  turning  in  the  chuck,  a 
stop  may  be  cast  on  the  edge  of  the  flange  which  bears 
against  the  chuck  jaw.  If  the  rings  are  to  be  made  in  quan- 
tities, a  very  suitable  tool  for  the  machining  is  the  Gridley 
automatic  turret  lathe.  This  machine  can  be  arranged  to 
turn,  bore,  and  cut  off  the  rings  whether  they  be  concentric 
or  eccentric.  The  lead  and  timing  of  the  cutting  off  tools 
may  be  such  that  the  cutting  off  of  the  rings  begins  before  the 
blank  is  completely  turned  and  bored.  Blanks  five  to  seven 
inches  long  may  be  used  successfully  by  this  method. 

To  avoid  trouble  due  to  the  fact  that  the  rings  lack  the 
proper  amount  of  spring,  it  is  well  to  test  the  material  after 
the  first  operation  has  been  performed.  A  simple  test  Is  to 
have  a  taper  block  with  a  stop  on  it,  and  then  cut  a  few  of 
the  rings  from  each  cast  and  spring  them  over  the  block,  so 
that  the  amount  of  spring  will  be  slightly  in  excess  of  that 
required  when  the  ring  is  mounted  on  the  piston.  The  open- 
ing at  the  joint  in  the  ring  before  and  after  the  test  is  noted 
to  see  that  it  is  not  in  excess  of  the  limits  allowed  for  dif- 
ferent kinds  and  sizes  of  piston  rings.  If  the  rings  stand 
this  test,  it  is  safe  to  assume  that  all  the  rings  In  the  same 
lot  will  be  satisfactory  when  finished;  but  there  is  no  reason 
why  all  the  rings  should  not  be  tested  in  a  similar  manner 
when  completed. 

The  second  operation  is  the  finishing  of  the  sides  of  tlie 
rings  to  a  standard  width.  This  can  be  best  done  by  the  use 
of  a  magnetic  chuck.  The  Heald  ring  grinder  will  be  satis- 
factory for  this  work;  it  is  regularly  fitted  with  a  magnetic 
chuck  and  has  a  micrometer  feed  to  gage  the  width  of  the 
rings.    The  next  operation  is  the  cutting  of  the  slot  at  the 


joint  of  the  rings.  This  can  be  done  on  a  hand  miller  with 
a  suitable  fixture.  There  is  some  difference  of  opinion  as 
regards  the  proper  form  of  joints;  some  prefer  the  stepped 
Joint,  while  others  favor  the  diagonal  slot.  The  stepped  joint 
is  more  expensive  to  tnake  and  more  difficult  to  fit  and  it  Is 
more  easily  broken  than  the  diagonal  joint.  If  the  joint  is 
open,  say  one-sixteenth  inch,  when  made  according  to  either 
system,  the  area  for  leakage  is  approximately  the  same;  in 
one  case  the  gas  may  have  a  straight  flow,  and  in  the  other 
it  must  pass  around  under  the  ring  to  get  by  the  joint. 
The  writer  personally  prefers  the  diagonal  joint. 

The  next  operation  is  the  finishing  of  the  outside  of  the 
ring.  Great  care  should  be  exercised  in  order  to  obtain  good 
results  with  the  larger  sizes.  These  are  usually  closed  with 
a  suitable  band,  clamped  between  two  surfaces,  one  at  a  time, 
and  a  light  cut  taken  off  the  outside;  but  this  method  is 
rather  slow  in  automobile  building.  The  usual  method  in 
this  manufacture  is  to  liave  a  suitable  arbor  and  sleeve,  the 
arbor  being  built  up  with  a  spindle  having  a  fixed  collar  at 
one  end,  and  an  adjustable  one  at  the  other  end.  The  latter 
should  be  fitted  with  a  Ivey  or  pin  to  lieep  the  collar  from 
turning  while  tightening  the  nut,  otherwise  the  rings  will 
be  distorted.  The  collars  should  be  made  so  that  the  diam- 
eter of  the  inner  edge  equals  the  diameter  the  ring  is  to  be 
ground  to.  and  the  outer  edge  the  diameter  of  the  sleeve, 
so  that  the  rings  may  be  readily  centeied  on  the  arbor,  care 
■being  taken  to  see  that  the  large  diameter  of  the  collar  is 
far  enough  from  the  inside  so  that  the  grinding  wheel  can 
pass  over  the  rings  without  touching  the  large  diameter. 
The  collars  should  be  hardened  and  ground,  so  that  the  edge 
will  keep  its  shape  and  hold  the  ring  better. 

A  suitable  sleeve  is  best  made  of  cast  iron.  The  sleeve 
may   be   light,  but   should   have  a  band  cast  on  each  end  to 

PISTON    RING   DIMENSIONS 
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A  =  amount  piston  ring  is  larger  than  the  cylinder 

B  =  thickness  of  piston  ring  at  heavy  side 

C  —  thickness  of  piston  ring  at  light  side 

D  =  width  of  piston  ring 

E  —  width  of  cutter  for  45  deg.  diagonal  opening  in  ring  joint 

F  =  width  of  cutter  for  stepped  opening  in  ring  joint 

G  =  depth  of  joint  step 
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keep  it  in  shape,  and  should  be  provided  with  a  lug  with 
clamp  screws  at  each  end.  The  sleeve  is  more  easily  removed 
when  it  is  split  and  then  clamped  by  the  lug  screws.  The 
hole  in  the  sleeve  is  bored  to  fit  the  large  diameter  of  the 
collars  on  the  arbor. 

There  is  one  question  of  marked  importance  when  using 
this  method.  Assume  that  the  rings  are  too  large  in  diam- 
eter. Then,  when  slotted,  the  circumference  of  the  ring 
when  closed  is  greater  than  that  of  the  sleeve  inside,  causing 
the  joint  to  crowd.  Again,  if  the  ring  be  too  short,  or  open  at 
the  joint,  the  ring  will  touch  on  three  or  more  points,  and 
the  irregularities  which  the  grinding  is  supposed  to  correct 
will  be  increased,  and  the  ring  may  be  worse  than  before 
grinding.  The  writer  would  recommend  that  if  a  joint  is 
desired  with  least  amount  of  end  clearance,  the  ring  be 
ground  a  certain  fixed  amount  open  and  that  allowance  for 
that  amount  is  made  on  the  diameter  when  grinding. 

To  correct  irregularities  on  the  outside  diameter  of  the 
piston  ring,  by  either  turning  or  grinding  on  the  outside  is 
incorrect.  Assume,  for  example,  that  a  ring  shows  high  spots 
when  put  in  a  cylinder.  The  high  spots  are  due  to  excessive 
bending  at  those  points,  and  the  low  spots  to  stiffness,  which 
prevents  the  ring  from  conforming  to  the  bore.  or.  in  other 
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words,  tile  stiff  parts  do  not  touch  the  bore.  We  caiinut,  there- 
fore, correit  the  hish  spots,  which  are  weak,  by  removing 
more  stock  from  these  points  by  srindinK  on  the  outside,  but 
If  we  reverse  the  inetliod  and  Briud  cii  the  inside,  tlicii  the 
irregularities  on  tlie  outside  will  be  corrected.  The  liigh 
spots  on  the  outside  cause  the  part  opposite  on  the  inside  to 
be  further  from  the  center  of  the  arbor  or  sleeve,  and  the 
low  spots  on  the  outside  will  be  nearer  the  center,  and  when 
grindinn  on  tlie  inside,  these  will  be  the  first  points  to  be 
touched  by  the  wheel.  When  grinding,  thise  stiff  portions 
will  become  weaker  and  tend  to  bend  more,  and  by  leaving 
the  weak  spots  alone  the  stresses  in  the  ring  will  be  equalized 
and  there  will  be  a  uniform  bending  all  around.  This  is 
illustrated  in  Figs.  1  and  2.  Fig.  1  shows  the  effect  of  grind- 
ing a  piston  ring,  when  out  of  true,  on  the  outside.  Dash-dot- 
ted line  shows  true  bore  of  cylinder;  full  line,  piston  ring  out 
of  round;  and  dotted  line  piston  ring  ground  on  the  out- 
side. Note  how  the  weak  parts  of  the  ring  have  been  made 
still  thinner  by  grinding.  Fig.  2  shows  the  effect  of  grind- 
ing a  piston  ring,  when  out  of  true,  on  the  inside.  Note  how 
grinding  weakens  the  ring  at  the  stiff  i)oints,  thereby  equaliz- 
ing the  stresses  and  making  the  ring  spring  out  at  these 
points  and   bear  evenly  all   around,  as  mentioned. 

Tlie  accompanying  table  gives  piston  ring  dimensions  based 
on  the  writer's  experience,  and  conforming  to  good  average 
practice.  The  dimensions  are  so  arranged  that  the  same 
general  sizes  will  suit  four  different  ring  diameters  so  that 
the  tools  and  gages  required  are  reduced  to  five  sets  to  take 


being  no  other  guiding  means  than  that  of  the  hand  of  the 
operator.  Were  it  possible  to  provide  the  Instrument  with 
quickly  operated  slides  in  two  directions,  the  device  would 
be  a  mcst  convtnient  and  accurate  slid''  rule 


REMARKABLE  PHYSICAL  CHARACTERISTICS 
OP  ROLLED  MANGANESE  STEEL  RAILS 

The  Pennsylvania  Steel  Co.  showed,  at  the  recent  convention 
of  American  Kngineering  and  .Maintenance  of  Way  Association 
at  Chicago,  HI.,  a  remarkab  e  exhibit  of  rolled  steel  rails, 
which  had  been  bent  and  twisted  to  a  degree  almost  unbeliev- 
able, considering  the  excellent  condition  cf  the  pieces,  after 
the  tests.  These  rails  differ  from  the  manganese  rails  here- 
tofore used,  in  that  they  are  rolled  instead  of  being  cast.  The 
rolled  product  is  given  a  trade  name  of  "Manard."  The  com- 
pany succeeded  in  producing  rolled  manganese  steel  after  sev- 
eral years  cf  experiments,  as  the  difflcultits  of  rolling  so  pecu- 
liar a  material  on  a  commercial  scale  were  hard  to  overcome. 
This  steel  has  much  the  same  red-hardness  characteristic  at 
the  proper  roiling  temperature  as  high-speed  steel.  Ordinary 
rail  mills  are  not  applicable  tor  the  work,  special  designs  of 
rolls  and  special  rolling  methods  being  necessary  to  achieve 
successful  results;  and  the  machinery  is  of  extraordinary 
power  and  strength. 

The  rolled  rails  are  much  superior  to  the  cast  rails,  and 
what  this  means  may  be  inferred  when  it  is  known  that  the 
experience  of  the  Ecston  Elevated  Railway  Co.  shows  that  the 


RoUed  Manganese  Steel  Rails  subjected  to  Twisting:  and  Bending  Tests 


care  cf  twenty  cylinder  diameters.  The  width  D  of  the 
piston  ring  may,  of  course,  be  increased  with  a  correspond- 
ing increase  in  wearing  surface,  but  the  dimensions  given 
give  satisfactory  results.  The  inside  of  the  ring  should  al- 
ways be  machined,  because  it  the  casting  surface  is  not  ma- 
chined, irregularities  in  the  casting  will  prove  a  source  of 
trouble.  The  practice  of  annealing  cast  iron  ring  blanks 
does  not  seem  desirable  to  the  writer,  as  internal  stresses 
due  to  cooling  in  a  mold  are  rather  remote  with  a  ring 
blank  of  uniform  thickness. 

*     *     * 

UNIQUE  CALCULATING  DEVICE 

An  interesting  calculating  table  with  some  rather  novel 
and  unique  features  (Graphische  Rechentafcl)  has  been 
brought  out  by  the  Rechen-Apparate-Fabrik  Fr.  Schneider, 
Munich,  Germany.  The  device  consists  of  two  tables  with 
logarithmic  scales  printed  on  celluloid.  The  upper  table  or 
scale  is  made  of  thoroughly  transparent  material,  so  that  the 
figures  and  graduations  on  the  scale  below  can  be  read  as 
clearly  with  the  upper  table  in  place  as  with  it  removed.  The 
arrangement  permits  of  much  closer  readings  than  are  possible 
on  the  ordinary  slide  rule,  due  to  the  fact  that  the  total  length 
of  the  logarithmic  scale  on  the  lower  table  in  the  device  is 
110  inches.  The  method  of  graduating  also  diiters  to  some  ex- 
tent from  that  of  the  ordinary  slide  rule,  and  it  is  possible 
by  means  of  the  device  to  multiply  three  factors  at  one  set- 
ting as  well  as  to  carry  out  two  divisions  at  once.  This  fea- 
ture of  being  able  to  multiply  three  numbers  at  once  is  unique, 
and  the  only  drawback  of  the  instrument  is  that  it  is  some- 
what difficult   to   work  the  upper   scale   on   the   lower,  there 


ordinary  cast  manganese  steel  rails  used  by  that  company 
nad  a  life  fifty  times  that  of  the  ordinary  Bessemer  rails  on 
curves  and  in  other  difficult  situations.  The  rolled  rails  show 
a  uniform  structure  throughout  when  fractured,  whereas  the 
cast  rails  have  a  spongy  head  and  coarse  grain.  Test  bars 
forged  from  the  head  give  a  tensile  strength  of  150,000  pounds 
to  159,000  pounds  per  square  inch,  with  50  to  60  per  cent  elon- 
gation in  8  inches. 

In  the  illustration  showing  rolled  Manard  manganese  rails, 
A  is  a  100-pound  33-foot  rail  of  the  1909  Pennsylvania  Rail- 
road standard  section:  B  is  an  85-pound  rail  American  Society 
of  Civil  Engineers  standard  section  twisted  cold  until  six 
twists  remained  as  a  permanent  set  in  26-foot  length;  C  is  an 
American  Society  of  Civil  Engineers  standard  section  with  tea 
1  1/16-inch  holes  in  the  web,  bent  on  the  drop  testing  ma- 
chine. The  total  work  done  represents  a  dynamic  force  of 
about  45.000  foot-pounds,  and  the  rail  showed  no  signs  of  fail- 
ure after  the  bending.  D  is  a  100-pound  A.  S.  of  C.  E.  standard 
section  bent  on  a  drop  testing  machine,  the  work  done  repre- 
senting a  dynamic  force  equal  to  150:000  foot-pounds.  £  is  a 
90-pound  A.  S.  of  C.  E.  standard  section  bent  on  a  drop  test- 
ing machine  and  later  bent  into  a  XJ  shape  under  the  hammer. 
All  of  this  bending,  of  course,  was  done  cold. 

The  manganese  rolled  rails  cannot  be  machined  with  ordi- 
nary appliances,  but  are  readily  bent  to  any  desired  curve  with 
ordinary  trackmen's  curving  tools.  They  are  not  magnetic, 
and  the  electrical  resistance  is  about  3.4  times  that  of  the 
ordinary  Bessemer  steel  rails  of  the  same  section.  The  in- 
creased resistance,  however,  does  not  interfere  with  track  sig- 
nals in  which  the  track  forms  part  of  the  circuit. 
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THREE-FLUTED  DRILLS 

R.  8.  F. 

Tliree-fluted  reaming  drills  have  been  manufactured  for  a 
long  time  by  the  tool  makers  of  this  country.  Their  com- 
mon name  is  "three-Huted  drill,"  and  they  are  so  ternud  in 
the  various  catalogues  advertising  them.  The  catalogues  also 
note,  generally  in  small  type,  that  these  drills  will  not  drill 
the  initial  hole.  Therefore  extensive  users  have  annexed  the 
word  "reaming,"  calling  them  "three-fluted  reaming  drills," 
which  impresses  upon  the  workman  at  once  the  purpose  of 
the  tool.  The  use  of  the  tool  to  which  the  writer  desires 
to  draw  particular  attention  is  in  structural  steel  work. 
Therefore,  in  order  to  more  fully  appreciate  the  class  of  ma- 
terial on  which  the  tool  is 
used,  the  reader  should  be 
acquainted  with  some  of  its 
irregularities.  For  instance, 
the  so-called  structural  steel, 
such  as  shapes,  plates,  bars, 
etc.,  in  most  specifications 
call  for  55,000  to  60,000 
pounds    tensile    strength    per 

Pig.  1-    Several  Thicknesses  of  Struc-    „    j«„v, in,    or    «««    „««*' 

turai  Steel  with  Punched  Holes,  which  Square  inch  With  25  per  Cent 
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elongation,  and  it  is  not  only 


the  Reamer  Drill  "lines  up" 

an  occasional,  but  an  everyday  occurrence,  for  bars  to  test 
as  low  as  40.000.  and  as  high  as  90.000  pounds  per  square 
inch  tensile  strength,  with  elongations  of  only  15  per  cent  and 
as  much  as  40  per  cent.  In  fact,  in  plain  words,  some  ma- 
terial is  as  soft  as  iron  and  some  as  hard  as  tool  steel. 

The  specifications  also  state  that  all  material  -"'s  inch  thick 
and  above  shall  be  sub-punched  3/16  inch  smaller  in  diameter 
than  the  finished  hole  and  reamed  to  size.  Material  under 
%  inch  thick  is  punched  full  size,  and  when  assembled,  this 
work  is  easily  reamed  by  the  ordinary  taper  bridge  reamer, 
as  there  is  no  material  to  remove,  it  merely  being  necessary 
to  "straighten  up  the  hole"  produced  by  irregular  punching. 

On  the  other  hand,  the  sub-punched  work  (as  it  is  termed 
in  structural  shops)  is  built-up  girders,  chords,  etc.,  and 
their  thickness  varies  according  to  the  number  of  plates, 
angles,  etc.,  used,  being  generally  from  2I2  to  6'i;  or  7  inches 
thick,  very  few  being  much  heavier.  When  assembled,  the 
punched  holes  rarely  "line  up,"  but  usually  present  an  appear- 
ance similar  to  that  in  Fig.  1.  A  glance  will  show  that  the 
drill  has  difficulty  in  cutting  its  way  through,  though  very 
few  cases  occur  where  the  holes  are  not  "trued  up"  or  nearly 
so.  The  average  number  of  reamed  inches  for  high-speed 
drills  for  a  year's  run  on  this  class  of  work  with  unskilled 
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Pig.  2.    Chuck  for  Holding  Drills  with  Broken-off  Shanks 

labor  is  7,500  per  drill,  breakage  being  the  cause  of  75  per 
cent  of  the  loss  on  account  of  the  difficulties  mentioned. 

The  reader  should  not  draw  the  conclusion  at  this  point  that 
faulty  workmanship  causes  all  bad  punching;  in  some  cases 
it  does,  but  a  large  part  is  attributed  to  stretch  in  material. 
It  is  necessary  to  use  the  same  templet  on  various  thicknesses 
of  material,  and  as  each  thickness  has  a  corresponding  amount 
of  stretch,  the  drill  must  straighten  up  all  inaccuracies. 

The  three-fluted  reaming  drills,  when  made  of  carbon  steel, 
are  practically  useless  in  these  days  of  "speed,"  the  average 
life  of  a  drill  being  less  than  1,000  reamed  inches.  A  chuck, 
as  shown  in  Fig.  2,  is  well  adapted  for  using  drills  after  their 
shanks  are  broken  off,  in  cases  where  the  thickness  of  material 
will  allow  the  use  of  a  short  drill. 

The  foregoing  will  give  the  reader  a  good  idea  why  the 
high  speed  three-fluted  reaming  drill  has  been  adopted,  and 
the  following  costs  of  manufacture,  compared  with  the  best 
price  for  which  they  can  be  bought,  will  explain  why  some 
nsers  make  their  own  drills. 


Graham  Shank,  Over-all 
Len>rth.  10  inches 


Morse  Taper  .Shank.  Over-all 
Length,  IS  inches 

Turning     $0.18 ?0.09 

Fluting     0,063 0.063 

Milling  Tang O.OOS   Groove  Milling 0.012 

Grinding   0.043 0.043 

Total   shop   cost $0.294 $0,208 

Proportion  of  gen.  shop 

expenses    0.277 0.182 


0.571 

Hardening    0.065 . 

Material     1.764. 


0.390 
0.065 
1.50 


Total    cost 


$2.40   $1,955 


Two  inches  less  material  is  required  for  the  Graham  shank 
than  the  Morse  taper  shank,  when  both  drills  have  standard 
length   of  flute. 

The  best  price  known  to  the  writer,  previous  to  the  late 
business  depression,  for  a  15/16  inch  drill  was  $3.90  net.  This 
has  been  reduced  to  about  $3.15  within  the  past  few  months, 
still  leaving  a  large  saving  for  the  user.  The  above  costa 
are  not  caused  by  any  special  machinery  whatever,  with  the 
exception  of  a  device  fitted  to  the  table  of  a  No.  4  Cincinnati 
universal  milling  machine  for  fluting  and  backing  oft. 

The  accompanying  half-tone  illustrations  illustrate  twelve 
milling  cutters  on  one  arbor,  six  fluting  and  six  backing  off. 
They  are  placed  in  pairs,  with  a  separating  bushing  between, 
thereby  milling  six  drills  at  one  time.  The  cutters  are  all 
made    of    high-speed    steel   and    are   kept    cool    by    numeroui 

streams   of   oil    supplied   by 

a      1-inch      Gould's      rotary 

pump.     It    requires   two    1- 

inch    flexible    steel    hose    to 

carry   the   used   oil   back  to 

the  pump.     A  feed  of  0.016 

inch  per  revolution  is  used. 

The    shape    of    the    cutters 

for  milling  a  7%-inch  lead. 

with  the  table  set  at  27  de- 
grees, and  a  half  section  of 

the     finished      15/16      inch 

drill  is  shown  in  Fig.  3.    As 

all  are  formed  cutters,  there 

are    no    variations    in    the 

flutes  caused  by  the  re-grind- 
ing. The  depth  of  the  backed-off  part  will  be  noticed.  It  is  so 
milled  that  after  hardening,  the  grinding  is  a  simple  opera- 
tion, the  drills  being  only  ground  to  their  exact  size  with  a 
taper  of  0.010  inch  in  six  inches,  the  size  decreasing  toward 
the  shanlv. 

Ordinary  methods  of  hardening  have  proved  superior  to 
all  the  fancy  ones;  the  fluted  part  is  heated  to  a  bright  yellow 
and  permitted  to  cool  in  the  open  air,  laid  horizontally  upon 
two  suspended  i/o-inch  thick  square  rods,  thereby  allowing 
the  air  to  come  in  contact  with  all  sides.  Some  makers  claim 
success  by  cooling  in  air  blast,  then  drawing  in  oil,  and  vari- 
ous other  methods;  but  after  having  used  all  the  principal 
makes,  the  writer  has  found  the  above  mentioned  method 
superior  to  them  all,  especially  when  performed  in  the  winter 
months. 

Evidence  to  substantiate  the  above  statement  has  been 
acquired  from  tests  made  on  a  large  number  of  various  kinds 
of  drills  of  different  brands  of  high-speed  steel.  A  recent 
prolonged  test  proved  that  drills  made  of  "Blue  Chip"  steel 
by  the  above  method  out-class  all  other  brands  and  even  ex- 
cel drills  made  of  the  same  steel  by  a  certain  manufacturer 
of  high-speed  steel  and  small  tools. 

These  tests  serve  to  bring  out  another  phase  of  the  sub- 
ject, namely:  that  the  best  cutting  high-speed  steel,  that  is, 
one  that  will  carry  off  the  greatest  amount  of  heat,  does  not 
make  the  best  drills.  For  example,  "Xovo"  steel  will  stand 
a  higher  speed  than  any  brand  known  to  the  writer,  but 
when  it  is  subjected  to  shocks,  such  as  a  twist  drill  is  likely 
to  receive,  it  generally  breaks,  and  the  drill  is  ruined.  Only 
recently  1 9/16   and    1  7  8   inch   diameter   drills   given   to   the 
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Fig.  3.    Fluting  Cutter  and  Section  of 
15-16-incb  Reamer-driU 
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writer  were  split  the  eiitiio  kngth  and  yet  aliowinl  no  trace 
whatever  of  Haw  or  crack  in  the  steel. 

The  "Blue  Cliip"  steel  drills  aie  much  tougher,  and  suc- 
cessfully accomplish  a  very  lai^e  percentage  of  the  work 
Just  described.  A  15/16  inrh  diameter  three-Mute  reainiug 
drill  made  of  this  steel  has  made  a  record  with  us  of  28,000 
reamed  inches,  only  IVi  inch  of  the  drill  being  used  up. 
Frequently  these  drills  have  been  twisted  a  bait  turn  back- 
ward In  the  flutes  without  breaking.  The  steel,  in  Its  an- 
nealed state,  is  easily  worked,  a  reduction  of  only  about  15 
per  cent  of  the  speed  of  machine  tools  being  required  below 
tliat  used  on  good  curbou  steel.  It  straightens  easily  either 
in  the  bar  or  drill  length. 


Fig.  4.     Fluting  and  Relieving  Six  Diilla  simultaneously 

A  Warner  &  Swasey  two-inch  turret  lathe  is  used  for  turn- 
ing, and  a  maximum  cutting  speed  cannot  be  obtained  for 
one  reason,  viz.:  the  heat  generated  by  the  length  of  the 
bar  against  the  back-rest  is  so  great  that  the  bar  burns 
fast  to  the  bacli-rest,  despite  the  continuous  flow  of  oil  on 
that  part,  therefore  the  necessity  for  reducing  speed.  The 
roller  back  rest  was  brought  out  to  overcome  this  difficulty, 
tiut  it  does  not,  for  two  reasons:  First,  the  rake  for  the  tool 
recommended  by  the  makers  turns  a  chip  like  a  ribbon  and 
this    ribbon-like    chip    becomes    tangled    in    the    turret    and 


Pig.  5.    Multiple  Indexing  Head  tised  when  Fluting  and  Relieving  Drills 

among  the  other  tools  and  thus  is  a  great  nuisance  and  time- 
consumer.  Second,  a  tool  ground  to  cut  an  ordinary  curled 
chip  works  satisfactorily,  except  that  the  rollers  pull  the 
Chips  in  between  themselves  and  the  work,  resulting  in 
numerous  "digs"  in  the  length  of  the  cut.  The  Cincinnati 
No.  4  universal  milling  machine  for  fluting  the  drills  works 
excellently,  though  taxed  to  its  limit  with  twelve  cutters 
working  simultaneously.  A  Brown  &  Sharpe  universal 
grinder,  which  has  an  automatic  reversing  feed,  is  used  for 
grinding.  This  machine  enables  the  operator  to  produce  a 
large  quantity  of  duplicate  work  at   a  low  labor  cost. 


BEARING  FOR  HIGH-SPEED  SHAFTS 

In  bearings  for  rapidly-rotating  shafts  such  as  are  employed 
in  steam  turbines,  high-speed  engines,  etc.,  the  surface  of  the 
bearing  structure  is  often  not  of  sutScient  extent  to  keep  tlie 
bearing  cool  by  the  radiation  therefrom  of  the  heat  gi?nerated 
by  the  friction  of  the  bearing  surfaces.  In  order  to  maintain 
the  temperature  of  the  bearing  within  safe  and  propir  limits, 
cooling  mediums  are  circulated  over  the  radiating  surfaces  to 
absorb  and  remove  the  heat.  A  method  of  cooling  such  bear- 
ings by  circulating  the  lubricant  for  the  bearing  surfaces 
through  the  body  of  the  bearing  w^as  Illustrated  and  described 
in  a  recent  Issue  of  the  Mechanical  Engineer.  This  bearing, 
which  is  the  Invention  of  the  Verelnlgte  Dampfturblnen- 
Gesellschaft  nilt  Beschrftnkter  Haftung,  of  Frledrlch  Karl- 
Ufer  2—4,  Berlin,  results.  It  Is  claimed,  In  the  effective  con- 
trol of  the  temperature  and  Is  attended  with  many  other 
Incidental  advantages. 

The  shaft  A  rotates  in  a  shell  B  which  Is  supported  by  a  seat 
C  formed  in  the  bearing  frame  D,  and  a  cap  E  which  is  secured 
to  the  frame  and  holds  the  shell  in  place.  The  seat  C  is  circu- 
lar in  cross-section,  and  the  outer  surface  of  the  shell  Is  of 
similar  shape.  The  shell  B  is  made  in  two  parts  by  dividing 
it  in  a  horizontal  plane  extending  through  the  axis  of  the 
shaft,  and  it  is  provided  with  a  number  of  external  flanges  F 
which  support  it  on  the  seat  C  and  assist  in  the  radiation  of 
of  the  heat  imparted  to  the  relatively  thin  body  portion  O  of 
the  shell  by  the  friction  between  the  shaft  and  its  bearing 
surface.  The  outer  edges  of  the  circular  flanges  are  In  con- 
tact with  the  surface  of  the  seat,  thus  forming  a  conduit  be- 
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Fig.  I 


A  High-speed  Bearing  in  which  the   Lubricant  is  used  as  a  Cooling  Medium 

tween  the  flanges  and  the  surface.  By  suitably  arranging 
the  flanges,  this  channel  or  conduit  is  made  to  follow  a  wind- 
ing or  tortuous  path  through  or  over  the  shell.  The  outline 
of  this  path  may  be  that  of  a  helix,  or  it  may  have  a  zig-zag 
shape  or  the  form  shown  in  the  illustration,  the  object  being 
merely  to  secure  a  circulation  of  the  cooling  medium  over  a 
sufficiently  large  radiating  surface  formed  by  the  walls  of 
the  conduit  so  that  the  heat  due  to  friction  will  be  effectively 
removed.  Lubricant  is  supplied  to  the  conduit  J,  whence  it 
flows  back  and  forth  over  the  radiating  surfaces  of  the  shell 
and  is  delivered  by  the  passage  L  (Fig.  2)  to  the  conduit  il 
in  the  upper  half  of  the  shell.  This  conduit  directs  it  back 
and  forth  over  the  radiating  surface  in  the  manner  indicated, 
and  delivers  it  to  the  passage  :N'  and  to  the  bearing  surfaces. 
Grooves,  0,  P.  Q,  assist  in  the  distribution  of  the  lubricant 
over  the  bearing  surfaces,  after  which  it  escapes  into  cham- 
bers H  and  S  and  then  flows  downward  into  the  chamber  in 
the  low  er  part  of  the  frame.  A  conduit  V  drains  it  from  tha 
bearing  and  returns  it  to  the  source  of  supply  for  repeated 
use.  Before  the  oil  is  delivered  to  the  bearing  surfaces,  its 
temperature  is  raised  by  the  heat  which  it  removes  from  the 
bearing  in  the  cooling  operation.  The  lubricating  effect  of 
the  oil  is,  it  is  claimed,  increased  by  this  pre-heating.  warm 
oil  being  a  better  lubricant  than  cold  oil,  so  that  the  friction 
of  the  bearing  surface  is  decreased,  resulting  in  a  superior 
operation  of  the  bearing  and  a  reduction  in  the  amount  of 
heat  removed  by  the  oil.  The  result  of  the  decrease  in  fric- 
tion and  amount  of  heat  generated  is  that  a  given  bearing  may 
be  made  to  carry  a  much  heavier  load  without  overheating. 
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A  FACTOR  IN  GRINDING 

To  those  familiar  with  cylindrical  grinding,  it  is  well 
known  that  increasing  the  work  speed  increases  the  wheel 
wear.  In  case  a  wheel  is  too  hard  for  the  work,  it  is  a  com- 
mon expedient  to  increase  the  work  speed  until  the  wheel  cuts 
satisfactorily.  An  emery  wheel  cannot  grind  freely  unless  it 
wears  itself  away  so  as  to  present  constantly  new  cutting 
points  to  the  work;  consequently,  increasing  the  work  speed 
causes  the  hard  wheel  to  cut  more  freely  because  it  wears 
away  more  rapidly. 

The  reason  for  increased  wheel  wear  because  of  higher 
work  speed  is  not  clear  to  many  who  have  studied  the  ques- 
tion, and  the  first  deduction  is  likely  to  be  that  increase  of 
wheel  wear  because  of  greater  work  speed  is  simply  due  to 
more  work  being  done  per  minute.  While  this  is  a  reason, 
it  is  not  the  only  one,  because  experience  has  shown  that  in- 
creasing the  work  speed  will  increase  the  wheel  wear  for 
the  same  amount  oj  material  removed.    Why  is  this  so? 

We  believe  the  answer  involves  a  matter  of  grinding  wheel 
mechanics  that  apparently  has  not  been  given  much  atten- 
tion by  grinding  machine  authorities.  A  particle  of  emery 
embedded  in  the  bond  of  a  wheel  is  held  quite  insecurely. 
This  can  be  demonstrated  by  attacking  the  face  of  the  wheel, 
while  stationary,  with  a  metal  tool.  It  Is  an  easy  matter  to 
scrape  off  particles  of  emery,  and  under  this  test  the  wheel 
appears  to  be  a  fragile  thing  when  we  consider  what  it  is 
capable  of  accomplishing.  Tlie  common  method  of  testing 
wheels  for  grade  is  to  dig  into  them  with  a  pointed  tool,  and 
experts  can  quickly  determine  the  relative  hardness  of 
wheels,  or  rather  the  strength  of  bond  in  this  manner. 

Now,  what  enables  the  emery  to  cut  when  held  so  in- 
securely? Largely  because  of  its  kinetic  energy.  The  con- 
dition is  similar  to  that  which  gives  a  rifle  bullet  its  power. 
A  Spitzer  bullet  weighing  150  grains  is  projected  from  a  mod- 
ern Springfield  rifle  with  such  velocity  that  it  has  a  striking 
energy  of  2,400  foot-pounds,  50  feet  from  the  muzzle.  It  is 
almost  inconceiveable  that  so  small  a  piece  of  metal  can 
develop  such  great  striking  energy,  and  the  fact  gives  one  a 
vivid  conception  of  the  effect  of  velocity.  In  less  degree,  the 
cutting  power  of  an  emery  wheel  point  depends  on  its 
velocity. 


The  standard  velocity  for  firiiiilinn  nunhhic  wheels  is  about 
fi.dixi  feet  per  minute  or,  say,  100  feet  per  se<ond.  A  particle 
of  emery  weighing  one  grain,  embedded  in  the  clrcmnference 
of  a  wheel  running  at  the  standard  speed,  has  a  kinetic  energy 
of  £  =  11'!'=' -7-  2(/=154  foot-grains,  nearly.  Tijat  is.  a  particle 
of  emery,  because  of  its  velocity,  has  a  kinetic  energy  equal  to 
154  times  its  weight,  falling  one  foot.  This  kinetic  energy 
enables  the  point  to  plow  its  way  through  the  opposing  metal 
without  throwing  heavy  stress  en  the  bond  holding  it  in  place. 

The  contact  of  the  grinding  wheel  with  the  work  cylinder 
is  theoretically  on  a  line  parallel  with  the  axes,  but  actually 
on  a  surface.  A  particle  of  emery  is  in  contact  with  the  work 
for  a  period  that  depends  on  its  speed  and  the  work  speed. 
Suppose  that  the  work  were  standing  still.  It  is  obvious 
that  the  grinding  wheel  will  instantly  lose  its  contact  with 
the  work,  as  it  will  grind  an  arc  into  the  metal  and  no  longer 
touch  it,  but  by  the  constant  rotation  of  the  work,  new  metal 
is  brought  into  contact  with  the  wheel  and  removed.  Dur- 
ing the  period  of  contact  the  cutting  points  of  emery  plow 
narrow  grooves  through  the  metal,  the  length  of  each  furrow 
depending  on  the  work  speed.  If  the  work  speed  is  doubled, 
obviously  the  length  of  the  furrow  is  doubled.  The  possi- 
bility of  an  emery  point  cutting  its  way  through  the  oppos- 
ing metal  depends  upon  how  much  material  is  opposed  to  it. 
The  emery  poiiits  do  not  act  as  a  mass,  but  individually  and 
as  such  have  the  weakness  of  scattered  fightirg  units,  which, 
as  every  soldier  knows,  can  be  easily  defeated  "in  detail." 
There  is  a  near  balance  existing  between  the  force  required 
to  remove  the  opposing  metal,  the  kinetic  energy  of  the  emery 
points  and  the  centrifugal  force  tending  to  throw  the  loose 
particles  on  the  wheel  face  oft  on  a  tangent.  When  the  work 
speed  is  increased,  this  balance  is  lost  and  a  new  condition 
set  up  which  causes  the  particles  of  emery  to  be  more  rapidly 
disrupted  and  new  and  fresh  grinding  points  will  be  brought 
into  action  resulting  in  freer  cutting. 

*     *     * 

BLIND  ACCEPTANCE  OF  AUTHORITIES 

It  is  important  for  a  young  engineer  to  avoid  the  blind 
acceptance  of  authorities,  so  common  in  the  college-bred 
youth.  The  young  man  fresh  from  college  usually  enters 
practical  life  with  but  a  vague  understanding  of  many  con- 
ditions that  are  deciding  factors  in  constructive  engineer- 
ing work,  and  he  is  likely  to  believe  that  the  formulas  and 
rules  laid  down  by  the  writers  of  his  text-books  may  be  relied 
on  to  give  satisfactory  results  in  all  cases.  He  does  not 
doubt  the  authority  of  those  who  wrote  the  text-bcoks  or 
deduced  the  formulas,  and  when  he  finds  that  the  practical 
engineer  sometimes  accepts  solutions  whlcli  appear  to  be 
contrary  to  the  rules  laid  down  by  his  "authorities,"  he  imme- 
diately concludes  that  the  men  under  whom  he  is  working 
are  wrong.  Someone  has  said,  with  a  great  deal  of  truth,  that 
the  college-bred  engineer  is  really  the  best  engineer  in  the 
long  run,  if  he  only  is  given  time  to  unlearn  what  he  has 
been  taught  in  college.  Of  course,  this  expression  must  not 
be  taken  literally,  but  there  is  no  doubt  that  there  are  many 
conceptions  in  the  young  college  engineer,  due  to  his  educa- 
tion, which  must  be  modified  and  sometimes  discarded  before 
he  can  make  a  success  in  practical  engineering.  This  is  not 
a  reflection  on  college  training  and  education,  but  merely 
implies  that  it  is  impossible  to  take  into  consideration  in  the 
limited  scope  of  a  technical  college  education  all  the  practical 
factors,  limitations  and  requirements,  which  enter  into  almost 
every  engineering  problem.  In  general,  the  training  of  the 
engineering  school  includes  principles  only,  and  the  young 
man  who  enters  into  practical  occupations  must  learn  that 
while  the  principles  always  hold  true,  it  is  seldom  that  any 
one  principle  can  be  applied,  by  itself  alone,  to  the  solution 
of  a  problem.  There  may  be  a  dozen  fundamental  principles, 
each  of  which  enters  into  the  problem;  and  it  is  impracti- 
cable to  lay  down  a  rule  exactly  determining  to  what  extent 
each   has  an   application   to  the   problem. 

The  greatest  asset  of  the  engineer  is  judgment  and  common 
sense,  guided  by  a  fundamental  knowledge  of  fijst  principles; 
and  the  successful  engineer  is  the  man  who  fully  realizes 
the  value  of  his  own  judgment,  and  therefore  dares  to  dis- 
regard, to  a  certain  extent,  the  dictum  of  authorities,  and 
rely  upon   his  own   investigations  and  experience. 
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ENTERTAINMENT  FEATURES  OF  THE  A.  S.  M.  E. 
CONVENTIONS 

A  (ielighlfiil  feature  of  tlio  8omiaiiini;il  conventions  of  the 
American  Society  of  Moclianiral  Engliit'ers  Is  tlie  vurioiis 
excursions  to  points  of  Interest  In  and  about  tlie  cities  where 
the  conventions  are  held.  The  parties  going  on  these  excur- 
sions are  given  special  attention,  and  unusual  courtesies  often 
are  extended  In  lionor  of  the  society.  To  the  ladies  and  other 
guests  of  the  members  such  excursions  are  particularly  enjoy- 
able because  of  their  novelty,  and  we  fear  that  the  majority 
of  the  members  are  more  interested  in  them  than  in  the  regu- 
lar proceedings. 

Notwithstanding  the  popularity  of  such  diversions,  we  are 
inclined  to  question  the  advisability  of  featuring  them  to 
the  extent  that  has  been  the  case  in  the  last  few  years.  It 
seems  that  the  prestige  of  the  society  will  suffer  if  the  enter- 
tainment side  of  the  convention  Is  magnified  so  that  it  eclipses 
the  technical  side.  We  believe  that  the  society  will  gain  In 
prestige  if  less  attention  is  given  to  pleasure,  and  more  to  the 
real  business  for  which  the  conventions  are  intended.  Let 
the  Spring  conventions  be  held  In  places  where  ample  hotel 
accommodations  are  provided,  but  where  fhe  outside  attrac- 
tions are  minimized.  Then  the  attention  of  the  visiting  mem- 
bers will  be  centered  on  the  papers  and  discussions.  The 
chief  value  of  the  conventions  lies  in  the  oral  and  written 
discussion  of  the  papers,  and  in  the  raaliing  of  acquaintances 
and  the  renewal  of  friendly  relations,  if  the  discussions  tail, 
there  is  comparatively  little  profit  in  traveling  hundreds  of 
miles  to  hear  papers  read,  as  every  member  receives  the 
monthly  journal  of  the  society  containing  them.  Let  us  con- 
tinue to  have  entertainments,  by  all  means;  but  let  them  be 
subordinate  to  the  real  business  of  the  society. 


THE  SHOP  OPERATION  SHEET  ON  GRENDING 
DRILLS 

We  call  special  attention  to  the  shop  operations  in  another 
part  of  this  number,  describing  the  hand  grinding  of  flat  and 
twist  drills.  We  believe  they  are  of  such  a  practical  charac- 
ter as  to  command  the  attention  of  every  machinist,  foreman 
and  superintendent  of  machine  work,  particularly  if  they  are 
concerned  with  the  instruction  of  apprentices  and  others. 

The  drill  is  the  most  used  metal  cutting  tool,  and  receives 
the  most  abuse.  Common  laborers  often  are  put  to  work  on 
drill  presses  and  required  to  keep  their  drills  sharpened. 
When  proper  instruction  in  grinding  is  not  given,  the  results 
are  deplorable;  power  is  wasted,  drills  are  broken  and  rapidly 
worn  out,  and  holes  produced  larger  than  the  desired  sizes, 
all  of  which  could  be  avoided  by  giving  practical  lessons  in 
drill  grinding  at  the  start.  It  is  comparatively  easy  to  grind 
a  flat  or  twist  drill  by  hand  to  a  fair  approximation  of  the 
correct  shape  if  the  proper  shape  is  known  to  begin  with,  but 
that  is  just  what  many  otherwise  good  mechanics  do  not 
know.  A  study  of  the  operation  sheet  by  those  who  do  know, 
undoubtedly  will  give  them  a  better  understanding  of  the 
matter  and  better  fit  them  for  instructing  those  in  their 
charge  in  the  matter  of  upkeep,  that  is  sadly  neglected  in 
many  shops.  A  drill  grinder  is  a  tool  whose  value  is  not 
properly  appreciated,  and  until  it  is  a  common  part  of  ma- 
chine equipment,  hand  grinding  will  be  a  matter  for  every 
machine  man  to  understand. 


THE  MECHANICAL  ENGINEER  IN  PUBLIC 
RELATIONS 

An  amendment  to  the  constitution  of  the  American  Society 
of  Mechanical  Engineers  was  offered  at  the  Washington  meet- 
ing, which  provides  for  a  committee  on  public  relations.  It 
is  the  belief  of  a  number  of  the  members  prominent  in  the 
society's  affairs  that  the  influence  of  the  mechanical  engineer 
on  civic  matters  should  be  made  much  greater  than  It  now  Is. 
In  these  days  of  machinery  and  great  mechanical  engineer- 
ing works,  the  advice  of  the  mechanical  engineer  on  matters 
of  public  importance  is  not  sought  by  the  heads  of  munici- 
palities and  civic  authorities  as  much  as  it  should  be.  It  is 
tbe  »iro  of  those  standing  sponsors  to  this  movement  for  pub- 


lic relations  to  bring  ubuul  a  realizing  sense  uf  the  value  of 
the  advice  of  the  mechanical  engineer  In  projects  affecting 
the  general  welfare  of  communities.  The  paper  "The  Engi- 
neer and  the  People,"  read  by  Mr.  Morris  Llewellyn  Cooke 
at  the  December,  1908,  meeting  of  the  society,  called  the  soci- 
ety's attention  to  the  Importance  of  closer  relationship  be- 
tween mechanical  engineers  and  the  national  and  municipal 
governments,  and  doubtless  the  proposed  arnemlnient  to  the 
constitution  was  inspired  by  It. 

The  movement  is  one  that  we  heartily  endorse;  and  any 
other  movement  that  will  lend  to  place  the  mechanical  engi- 
neer and  his  worthy  assistant,  the  machinist,  in  a  position 
commanding  greater  respect  of  those  benefited  by  their  work, 
will  receive  our  commendation.  We  feel  that  the  mechanlca: 
work  that  has  been  largely  instrumental  in  placing  this  coun- 
try among  the  foremost  nations  of  the  world,  has  not  been 
properly  appreciated  by  the  majority  of  those  who  have  bene- 
fited thereby.  The  age  of  the  politician  Is  passing  away,  and 
following  it  is  the  age  in  which  the  achievements  of  the  busi- 
ness man  and  the  mechanical  engineer  wlfl  receive  national 
recognition.  Let  us  bring  into  prominence  the  work  of  our 
engineers,  and  stimulate  in  the  minds  of  the  younger  genera- 
tion the  desire  to  emulate  the  constructive  work  of  these 
men,  which  means  so  much  more  for  the  world's  welfare  than 
does  politics,  diplomacy  or  war. 


THE  NEWER  HIGH-SPEED  STEELS 

O    M.  BECKER' 

After  the  metal  cutting  industries  had  taken  breath,  so  to 
speak,  following  the  advent  of  air-hardening  or  high-speed 
steels,  and  begun  to  adjust  themselves  to  the  new  situation, 
the  use  of  self-hardening  or  mushet  steels  rapidly  decreased 
until  very  little  call  for  it  existed  and  most  manufacturers 
ceased  making  it  altogether,  putting  out  instead  a  more  or 
less  excellent  quality  of  the  high-speed  kind.  This,  however, 
was  not  for  some  little  time  after  the  Taylor-White  discoveries 
became  public.  The  self-hardening  steels  had  come  into 
rather  general  use  in  difficult  jobs,  and  in  progressively  man- 
aged shops  were  used  to  a  considerable  extent  on  all  sorts  of 
jobs;  and  so,  while  the  new  steels  with  their  wonderful  possi- 
bilities were  justifying  themselves  and  establishing  their  place, 
very  properly  there  was  a  disposition  to  hold  fast  to  that 
which  had  already  proved  itself,  rather  than  to  take  up  some- 
thing but  little  known  or  tried.  Recently  there  has  again 
come  to  be  some  demand  for  steels  which,  while  possessing 
the  qualities  of  high-speed  steel  to  a  moderate  degree,  enough 
to  adapt  them  to  a  class  of  work  not  requiring  its  high  cut- 
ting powers  and  red-hardness,  could  be  bought  at  a  price  con- 
siderably below  that  of  high-grade  air-hardening  steel;  and  a 
number  of  manufacturers  have  brought  forward  steels  to  fill 
this  gap.  There  doubtless  are  many  kinds  of  work  wherein 
a  steel  of  less  endurance  than  the  best  high-speed  varieties 
would  answer  every  requirement  and  yield  results  equally  as 
good — jobs  where  extremely  high  speeds  or  heavy  cuts  are  in 
the  nature  of  the  case  impracticable,  or  as  in  certain  wood- 
worlcing  operations,  where  a  cutter  of  higher  endurance  than 
one  of  the  best  carbon  steel  would  have  an  almost  indefinite 
life  anyway.  In  such  cases,  it  would  seem,  the  high  cost  of 
air-hardening  steel  imposes  an  unnecessary  expense  in  tool 
equipment. 

Most  such  "new"  steels  are  nothing  more  nor  less  than 
mushet  or  self-hardening,  though  some  seem  to  be  manganese 
rather  than  tungsten  steels.  A  typical  example  of  such  a 
"special,"  "intermediate,"  or  "semi-high-speed"  steel,  of  ex- 
cellent sustaining  power  and  not  exceptionally  hard  to  treat, 
has  the  composition: 

Carbon    1-190  per  cent. 

Tungsten    7.560  per  cent. 

Chromium    3.340  per  cent. 

Manganese    0.460  per  cent. 

Phosphorus    0.024  per  cent. 

Sulphur   0.025  per  cent. 

Silicon    0.200  per  cent. 

Another,  corresponding  still  more  closely  in  its  composition 
to  mushet  steel,  gave  this  analysis: 

•  Address  :  Berwyn,   111. 
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Carbon                               O.ill  per  cent. 

TuuKsd'ii     I.TS  per  eent. 

Clironiiinii    O.liit  per  rent. 

.MiiUKiinese    0.2"  per  eent. 

I'liospliorus    0.01  iier  eent. 

Sulphur    0.01  iier  eent. 

Siiieon    0.11  per  cent. 

Both  these  steels,  it  will  be  observed,  are  rather  lower  in 
carbon  than  most  inushet  steels  formerly  were,  and  the  first 
is  rather  higher  in  tungsten  while  the  second  is  lower  in 
chromium.  A  third,  which  scarcely  falls  within  the  mushet 
class,  is  thus  composed: 

Carbon    1.2.')  per  cent. 

Tungsten   2.2.'>  per  cent. 

Chromium    0.2S  per  cent. 

Manganese    O.S.')  per  eent. 

Silicon    0.21  per  cent. 

The  latter  is  advertised  and  sold  specifically  as  a  'finishing" 
steel;  and  it  unquestionably  gives  excellent  results  in  this 
particular  kind  of  work.  There  are.  besides,  a  number  of 
other  steels  on  the  market,  sold  for  tool  use,  whose  tungsten 
content  (or  molybdenum  equivalent)  ranges  anywhere  below 
that  essential  to  a  high  grade  high-speed  steel — say  17  per  cent 
— and  down  to  that  indicated  in  the  analyses  above.  Most  of 
these  are  sold  as  high-speed  steels,  though  usually  at  a  lower 
price  than  is  customary  for  those  of  highest  grade,  and  to  a 
greater  or  less  extent  are  so,  when  the  chromium  content  cor- 
responds with  the  tungsten. 

Still  another  steel  very  widely  advertised  as  an  "inter- 
mediate" steel,  and  certainly  working  exceedingly  well  in  cer- 
tain classes  of  work,  including  blanking  and  stamping  as  well 
as  cutting  wood  and  metals  of  moderate  hardness,  has  this 
anomalous  composition: 

Carbon   1.03  per  cent. 

Tungsten    0.46  per  cent. 

Chromium     O.OB  per  cent. 

Manganese    0.30  per  cent. 

Phosphorus    0.02.5  per  cent. 

Sulphur     0.009  per  cent. 

Silicon    0.008  per  cent. 

This  is  represented  as  a  very  dense  steel  requiring  very 
slow  and  careful  heating  to  a  bright  cherry  red  (800  to  8.50 
degrees  C.  or  about  1,500  to  1,550  degrees  F.)  for  cutting 
tools,  and  somewhat  lower  for  tools  intended  to  withstand 
pressure  or  blows.  It  is  water  hardening,  as  might  be  sup- 
posed from  its  composition,  and  requires  the  temper  to  be 
drawn,  as  in  the  case  of  carbon  steel  tools.  It  Is  claimed  to 
be  at  least  50  per  cent  tougher  than  carbon  tool  steel — though 
that  is  about  what  it  seems  really  to  be  except  for  being  high 
in  manganese.  Several  other  steels  sold  for  about  the  same 
purposes  also  have  about  the  same  manganese,  and  some  a 
good  bit  higher. 

The  most  recent  development  in  tool  steels  seems  to  be  quite 
as  startling  as  was  the  announcement  of  the  Taylor-White 
process  and  the  advent  of  high-speed  steels.  If  the  prelimi- 
nary experiences  with  these  remarkable  steels  can  be  main- 
tained, as  there  seems  to  be  no  reason  to  doubt,  another  long 
step  has  been  taken  in  tool  steel  development.  For  some 
time,  perhaps  as  long  as  two  years  preceding  this  w-riting, 
it  has  been  known  to  the  informed  that  in  certain  steel  works 
tools  were  in  use  very  greatly  superior  to  those  made  from 
steels  regularly  upon  the  market,  tools  capable  of  cutting  at 
greatly  superior  speeds  and  maintaining  themselves  much 
longer  in  good  cutting  condition  than  is  customary  with  ordi- 
nary high-speed  tools.  Experiments  had  been  going  on.  ap- 
parently in  a  number  of  places  at  the  same  time,  looking  to 
the  production  of  a  superior  st-eel  which  would  free  the  makers 
from  the  limitations  imposed  by  the  Taylor-White  patents, 
should  the  litigation  relative  to  them  terminate  favorably  to 
the  holders  of  the  patents.  The  results  have  been  startling 
indeed. 

It  is  possible,  without  any  question,  to  cut  at  speeds  double 
those  possible  with  ordinary  high-speed  steels,  and  even  much 
higher,  the  tools  standing  up  to  such  astonishing  speeds  as 
five  hundred  feet  per  minute  under  good  condition,  it  is  re- 
ported. The  greatest  advantage,  however,  lies  not  so  much 
in  the  increased  cutting  speeds  as  in  the  very  greatly  superior 
lasting  quality.  A  tool  of  the  new  high-speed  steel  can  be 
made  to  last  as  much  longer  than  one  of  the  best  kind  pre- 


viously nuide,  as  that  will  outlast  one  of  carbon  steel.  The 
mcst  refractory  metals  can  be  cut  with  ease.  Chilled  iron, 
which  could  be  cut  with  ordinary  high-speed  steel  with  diffi- 
culty, that  is  to  say.  at  speeds  near  ten  feet  per  minute  and 
then  only  with  very  frequent  grindings  of  the  tool,  can  now 
be  machined  with  comparative  ease.  Hard  spots  in  skidded 
tires,  to  mention  another  example  of  the  possibilities,  which 
were  likely  to  play  havoc  with  the  very  best  of  tools,  are  cut 
through  with  little  or  no  sign  of  their  presence.  Chilled 
rolls  which  the  best  tools  previously  available  would  scarcely 
touch,  have  been  l\irned  at  80  feet  per  minute.  In  hard  ma- 
terial particularly  do  these  newest  steels  show  their  powers 
to  the  best  advantage.  In  softer  metals,  as  in  low  carbon 
steels,  there  is  a  possible  gain  ranging  from  2.5  to  GO  per  cent 
over  ordinary  high-speed  tools,  in  regular  work;  though  the 
makers  seem  to  prefer  to  recommend  in  general  that  there 
be  no  distinctive  increases  in  cutting  speeds  on  this  class  of 
work. 

The  lasting  qualities  of  these  steels  is  astonishing,  com- 
pared with  ordinary  high-speed  steels  even.  Tools  last  from 
two  to  eight  times  as  long  before  requiring  re-grinding,  de- 
pendirg  upon  conditions,  the  greatest  advantage  apparently 
being  in  the  case  of  cutting  very  hard  materials.  The  tool 
will  cut  without  any  diminution  of  its  powers,  apparently, 
while  the  nose  is  glowing  at  a  bright  red.  Evidently  the  tem- 
perature points  at  which  red-hardness  or  tempering  begins  is 
considerably  higher  than  that  of  ordinary  high-speed  steels. 

Following  the  first  announcement  of  the  new  or  superior 
high-speed  steels,  few  details  concerning  them  were  obtainable. 
the  makers  preferring  to  keep  their  secret  for  the  time  being 
The  steels  are  now  sold  upon  the  open  market,  and  it  can  be 
stated  that  in  details  of  working  up  into  tools  they  do  not 
differ  in  any  essential  particular  from  the  ordinary  high-speed 
steels.  It  is  true  they  can  be  hardened  in  salt  water;  and  it 
is  reported  that  this  has  been  done  in  the  case  of  a  particular 
tool  a  great  many  successive  times  without  any  cracks  de- 
veloping. Nevertheless  even  the  makers  admit  that  cracking 
is  likely  to  take  place,  hardening  in  air  or  oil  being  the  pre- 
ferred and  recommended  method.  For  cutting  exceedingly 
hard  materials,  like  chilled  iron,  the  water  hardening  is 
recommended,  in  spite  of  the  possibility  of  cracking. 

The  new  steels  are  easily  forged,  though  the  forging  heat  is 
best  kept  rather  higher  than  is  usual  w-ith  the  other  high- 
speed steels,  say  at  a  yellow,  or  at  the  least  at  a  bright  red. 
The  heat  must  on  no  account  be  lower  than  the  latter,  say  nut 
far  from  950  degrees  C.  or  1,750  F.  Annealing  is  done  easily 
and  simply,  and  it  is  declared  that  there  is  no  possible  danger 
from  overheating  in  hardening. 

The  cost  of  the  new  steels  is  considerably  higher  than  that 
of  the  ordinary  high-speed  kinds,  so  that  its  use  in  preference 
to  the  latter  must  be  justified  by  exceptional  conditions,  such 
as  especially  difficult  materials  to  cut,  or  the  possibility  of 
great  economies.  The  latter  arise,  as  already  mentioned,  less 
from  increased  speeds  than  from  superior  lasting  qualities. 
The  consumption  of  tool  steel  results  from  grinding  the  tools 
and  the  final  rejection  of  the  tool  stock  as  too  small  for  proper 
use.  Evidently  if  a  tcol  can  run  four  to  eight  times  as  long 
without  grinding  (and  give  a  superior  finish  at  the  same  time) 
as  the  best  previously  available,  this  saving  in  steel  and  in 
time  lost  changing  tools  would  go  a  long  way  toward  justify- 
ing its  use,  even  at  double  the  cost. 


If  a  delicate  piece  of  machinery  can  not  be  adequately  pro- 
tected from  rough  handling  by  the  operator,  it  is  better  to 
leave  the  parts  exposed  and  let  his  own  judgment  dictate  the 
usage  to  which  the  parts  should  be  subjected.  An  example 
illustrating  the  idea  is  the  method  employed  in  packing  high 
grade  glassware,  especially  cut  glass  that  is  very  costly 
A  plan  which  has  been  followed  with  success  is  to  pack  it 
in  barrels  with  excelsior,  filling  the  barrel  full  and  exposing 
a  piece  of  the  glass  at  the  top.  Tliat  exposed  piece  is  the 
danger  signal  and  a  freight  handler  must  have  considerable 
hardihood  who  will  treat  that  barrel  disrespectfully.  He 
knows  that  he  cannot  turn  the  barrel  over  on  its  side,  and 
the  exposed  glass  effectually  prevents  piling  other  freight  on 
top. 


June,  1009 


MACHINERY 


775 


NEW  ENGLISH  VERTICAL  MILLING  MACHINES 

FRANK  C    I'EKKINS- 

The  accoiiipaiiyiiig  illuslrations  show  the  coiisl ruction  of 
four  milling  machines  dcsiKneil  and  coiiBtnicted  at  the  Man- 
chester Works  of  Sir  W.  O.  Armstronn  Whitworth  &  Company. 
Fig.  1  shows  a  small,  sensitive,  vertical  milling  machine 
driven  by  an  electric  motor  and  designed  chiefly  for  use  on 
the  breech  niechaiii.sm  of  guns.  The  Imse  plate.  It  will  be  seen, 
is  arranged  as  a  tank  into  which  the  lubricating  oil  runs 
and  from  whicli  tlie  oil  is  pmnped  througli  pijies  to  the  mill- 
ing tool.  Tliis  machine  is  driven  by  a  variable-speed  motor 
and  is  suitable  for  high  speed  work.  It  will  be  noted  that  it 
consist  of  a  box  pattern  frame  with  square  slides  to  receive  the 
knee.  The  macliii<e  is  fitted  with  a  steel  spindle  running  in 
a  tube  having  adjustment  vertically  by  a  hand-wheel,   worm 
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Fig.  1. 


Elecrrically-drlven  Sensitive,  Vertical  MiUing  Mnchine,  built  by 
Sir  W.  G.  Armstrong-Whitworth  &  Co. 


gear,  and  rack  and  pinion.  The  spindle  is  locked  in  any  posi- 
tion by  the  lever  seen  just  below  and  to  the  left  of  the  hand- 
wheel,  and  it  is  arranged  with  conical  bearings,  the  thrust 
being  taken  by  ball  bearings,  while  the  upper  end  is  sup- 
ported in  a  bushing  running  in  a  bronze  bearing.     A  variable- 


vertical  Milling  Machine  ^vith  Two  Motors— One  for  the  Main  Drive 
and  the  other  for  Operating  the  Feeds  and  Quick  Traverse 

speed  motor  is  used  for  driving,  as  mentioned;  it  is  directly 
connected  to  the  base  of  the  upright  and  drives  by  belt  over 
guide  pulleys  to  the  pulley  on  the  top  of  the  machine.  The 
longitudinal  traverse  of  the  table  is  10  inches,  and  the  trans- 
verse movement  IS  inches.  The  vertical  adjustment  of  the 
•  Address  :     Erio  Co.  Rank  Building.  Uiiflfalo,   N.  Y. 


table  is  IS  Inches,  and  the  vertical  adjustment  of  the  spindle, 
2  inches. 

The  electrically-drlvi  n  vortical  milling  machine  seen  In 
Fig.  2  is  operated  by  two  electric  motors.  One  of  these  Is 
mounted  on  the  top  of  the  upright  and  Is  used  for  the  main 


Fig.  3.     Belt-driven  Profiling  and  Vertical  Milling  Machine 

drive  through  bevel  gears,  while  the  other  motor  is  fitted  to 
the  back  of  the  upright  at  the  base,  for  the  feeds  and  quick 
traverse.  The  machine  has  longitudinal,  transverse  and  cir- 
cular feeds,  all  of  which  can  be  automatically  tripped.  The 
main  motor  on  the  top  of  the  upright  has  a  variable  speed 


Fig.  4.    Vertical  MiUing  Machine  designed  for  a  Wide  Range  of  Work 

V  hich  gives  the  necessary  spindle  speeds.  It  may  be  staled 
that  one  of  the  features  of  this  vertical  milling  machine  is 
that  the  feeds  can  be  thrown  in  or  out  of  gear  by  means  of 
ciutches  worked  by  levers,  which  are  always  in  a  convenient 
position,  as  they  do  not  revolve  with  the  feed-screws  as  do 
the  handles  of  the  machine  shown  in  Fig.  3;  consequently 
the  feeds  can  be  easily  thrown  in  or  out  of  gear.  The  elec- 
tric controlling  panel  seen  at  the  right  in  illustration  Fig.  2 
is  of  special  interest.  This  panel  contains' a  starting  switch 
for  the  two  motors,  and  a  regulating  switch  for  the  main 
drive  motor  as  well  as  a  re.gulating  switch  for  the  feed  motor. 
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It  is  also  provided  with  electric  circuit  breakers,  which  are 
so  arranged  that  it  is  not  possible  for  one  motor  to  run  while 
the  other  is  stopped.  On  this  marhlne  there  is  a  vertical 
hand  feed  to  the  spindle  for  adjustment.  The  machine  was 
designed  for  locomotive  work  and  has  a  capacity  for  remov- 
ing G  cubic  inches  of  material  per  minute. 

The  profiling  and  vortical  milling  machine  seen  in  Fig.  3  is 
belt-driven  from  a  counter-shaft,  and  is  fitted  with  a  cone  pulley 
at  the  back  and  an  endless  belt  which  passes  over  the  top 
of  idler  pulleys  on  the  column.  All  the  feed  gear  is  con- 
tained in  a  box  seen  attached  to  the  side  of  the  column,  and 
the  various  speeds  can  be  connected  by  means  of  the  hand 
wheel,  rack,  and  pinion  shown  to  the  rear  of  the  feed-box. 
The  lever  seen  Just  above  the  box  reverses  all  feeds.  A  ma- 
chine which  is  adapted  to  a  great  variety  of  work  and  which 
is  also  constructed  at  the  Manchester  works,  may  be  seen 
in  Fig.  4.  This  machine  has  a  solid  base.  The  milling  head 
is  fitted  with  an  adjustment  for  position,  while  the  feed  of 
the  spindle  is  controlled  by  means  of  a  small  hand-wheel  on 
the  head.  It  will  be  noted  that  all  of  the  motions  of  this 
machine  are  controlled  by  handles  from  the  front,  which  is  a 

great  convenience. 

*     *    * 

WASHINGTON   MEETING   OF  THE   AMERICAN 
SOCIETY  OP  MECHANICAL  ENGINEERS 

The  regular  Spring  meeting  of  the  Ameiican  Society  of 
Mechanical  Engineers  was  held  at  Washington,  May  4  to  7 
inclusive,  the  New  Willard  hotel  being  the  headquarters.  Be- 
tween 2S0  and  290  members  were  registered,  and  a  large  ntun- 
ber  of  guests  w-ere  in  attendance.  The  meeting  opened  with 
an  address  of  welcome  delivered  by  Hon.  Henry  D.  F.  Mac- 
Farland,  president  of  the  Board  of  District  Commissioners, 
and  responded  to  by  Jesse  M.  Smith,  president  of  the  society, 
following  which  was  a  reception  and  dancing  in  the  large 
auditorium  of  the  hotel  on  the  tenth  floor. 

On  Wednesday  afternoon  the  members  and  guests  attended 
a  special  exhibition  drill  of  the  United  States  Army  troops  at 
Fort  Myer,  w-here  the  Baldwin  dirigible  balloon  and  the 
Wright  aeroplane  tests  were  made  last  Summer  and  Fall.  The 
balloon  was  on  view  at  a  remote  point  and  was  visited  by  a 
few  of  the  members.  .On  Wednesday  evening  Mr.  F.  H.  New- 
ell, director  of  the  United  States  Reclamation  Service,  deliv- 
ered an  illustrated  lecture  "Home  Making  in  the  Arid  Re- 
gions" which  was  a  very  interesting  exposition  of  the  great 
work  being  done  by  the  United  States  government  in  the 
desert   regions  of  the  west. 

On  Thursday  afternoon  the  members  and  guests  were  re- 
ceived by  President  Taft  in  the  East  Room  of  the  White 
House.  On  Thursday  evening,  Rear  Admiral  George  W.  Mel- 
ville, retired,  addressed  the  society  on  the  subject  "The  Engi- 
neer in  the  Navy."  He  was  followed  by  Walter  M.  MacFar- 
land  of  Pittsburg,  Pa.,  who  spoke  on  Rear  Admiral  Melville's 
service  to  the  engineering  profession  and  the  nation,  follow- 
ing which  was  the  presentation  to  the  National  Gallery  of  a 
life-size  portrait  of  Admiral  Melville  by  Ivanowski. 

On  Friday  afternoon  a  boat  trip  was  made  to  Mount  Ver- 
non, the  plan  being  to  return  to  Fort  Myer  to  witness  an 
ascension  of  the  Baldwin  dirigible  balloon  under  direction  of 
Lieutenant  Lahm.  On  account  of  a  thunder  storm,  the  ascen- 
sion was  not  attempted. 

Amendments  to  the  constitution  were  proposed  to  section 
CIO  regarding  the  qualification  of  associate  members  of  the 
society,  and  C45  defining  the  standing  committees,  it  being 
proposed  that  a  public  relations  committee  be  added.  Accord- 
ing to  the  constitution  all  amendments  to  the  constitution 
must  be  proposed  at  the  Spring  meeting  and  acted  upon  at 
the  Fall  meeting. 

The  following  papers  were  presented: 

"A  Unique  Belt  Conveyor,"  by  Ellis  C.  Soper,  Detroit,  Mich. 

"Automatic  Feeders  for  Handling  Material  in  Bulk,"  by  C. 
Kemble  Baldwin,  Chicago,  111. 

"A  New  Transmission  Dynamometer."  by  Prof.  William  H. 
Kenerson,  Providence,  R.  I. 

"Polishing  Metals  for  Examination  with  the  Microscope," 
by  Albert  Kingsbury,  Pittsburg,  Pa. 

"Marine  Producer  Gas  Power,"  by  C.  L.  Straub,  New  York. 


"Operation  of  a  Small  Producer  Gas  Power  Plant,"  by  C. 
W.  Obert,  New  York. 

"A  Method  of  Improving  the  Efficiency  of  Gas  Engines," 
■I'liomas  E.  Butterfield,  Philadelphia. 

"OfTsetling  Cylinders  in  Single-Acting  Engines,"  by  Profes- 
sor T.  M.  Phetteplace,  Providence,  R.  I. 

"Small  Steam  Turbines,"  by  George  A.  Orrok,  New  York. 

"Tests  on  Compressed  Air  Pumping  Systems  of  Oil  Wells," 
by  Edmund  N.   Ivens,  New   Orleans. 

"Safely  Valves":  Discussion  continued  from  the  February 
meeting  in   New  York. 

"Specific  Volume  of  Saturated  Steam,"  by  Professor  C.  H. 
Peabody,  Boston. 

"Some  Properties  of  Steam,"  by  Professor  R.  C.  H.  Heck, 
New  Brunswick,  N.  J. 

"A  New   Departure   in   Flexible  Staybolts,"  by  H.   B.  Wille, 

Philadelphia. 

•     »     • 

FRENCH  METALLIC  PACKING  CONSTRUCTION 

The  accompanying  engraving  shows  a  stuffing  box  made 
up  of  three  rings  whose  bore  is  several  tenths  of  a  millimeter 
larger  than  the  piston  rod.  The  three  rings  are  so  arranged 
that  two  of  them,  one  on  each  side,  are  pressed  upward  by 
means  of  springs,  and  the  center  one  downward  partly  by  its 


French  MetaUic  Packing  Construction 

own  weight  and  partly  by  a  spring.  By  this  arrangement, 
although  the  rings  have  play,  the  steam  cannot  escape.  The 
rings  do  not  suffer  appreciable  wear  as  the  springs  have  a 
very  slight  tension.  This  stuffing  bo.x  is  the  design  of  the 
Ateliers  de  Construction  H.  Bollinckx,  Brussels,  Belgium. 


Some  interesting  figures  relating  to  the  number  of  tele- 
phones in  use  in  some  of  the  largest  cities  in  the  world  are 
given  in  a  recent  issue  of  Teknisk  Tidskrift.  The  figures  give 
the  number  of  inhabitants  per  each  telephone  and  are  as  fol- 
lows: Stockholm,  G.G;  Chicago,  11.2;  New  York,  12.5;  Berlin, 
20.6;  Paris,  42.4;  London,  46.1.  The  figures  for  Stockholm, 
however,  only  take  account  of  the  number  of  subscribers  of  the 
private  telephone  company  of  the  city.  If  the  state  tele- 
phones, owned  and  operated  by  the  government,  are  also  in- 
cluded, the  figure  would  be  about  one  telephone  for  every 
four  inhabitants.  The  reason  why  telephones  are  so  com- 
monly used  in  Stockholm  is  due  to  the  fact  that  in  no  city  in 
the  world  of  similar  size  have  the  charges  for  telephone  serv- 
ice been  brought  down  to  so  low  a  level,  making  it  possible 
for  almost  everyone  to  have  a  telephone  installed  in  their 
home.  Less  than  $10  a  year  pays  for  a  telephone  permitting 
of  liberal  use  without  any  additional  charge,  and  $22  a  year 
provides  for  unlimited  service  within  a  radius  of  forty  miles. 
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A  NEW  TRANSMISSION  DYNAMOMETER* 

WM     H.   KKNKK80NI 

The  autlior  has  rrcoived  from  time  to  Unio  many  requests 
for  a  simple  transmission  dynamometer,  and  has  himself 
often  felt  the  need  of  one  which  would  be  more  generally 
applicable  than  those  now  in  use.  These  continued  requests, 
together  with  the  rmiuirenicnts  of  a  definite  problem  whose 
solution  demanded  a  rigid  transmission  dynamometer  in  the 
form  of  a  coupling,  led  to  the  design  and  construction  of  the 
instrument  described  below.  The  accompanying  illustrations 
slunv  the  construction  of  the  dynamometer  and  its  metliod  of 
application  and  use.  In  Fig.  2  and  Fig.  4  the  corresponding 
parts  of  the  dynamometer  are  given  the  same  letters. 

The  couplings  A  and  B.  each  keyed  to  its  respective 
shaft,  are  held  together  loosely  by  the  stud  bolts  C.  The 
holes  in  the  flange  .1  are  larger  than  the  studs  C.  so  that  these 
studs  have  no  part  in  transmitting  power  from  one  shaft  to 
the  other.  The  power  is  transmitted  from  A  to  /{  tlirough 
tlie  agency  of  the  latches  L.  four  of  which  arc  arranged 
around  the  circumference  of  the  flange  li.  These  latches  are 
mounted  and  are  free  to  turn  on  the  studs  E.  The  two  fingers 
of  the  latches  engage  the  studs  F  on  the  flange  A.  On  the 
ends  of  each  latch  are  knife-edges  parallel  to  the  stud  about 


Is  an  actual  calibration  curve  for  a  amall  Instrument,  obtained 
by  banging  standard  welgiits  at  proper  distances  from  the 
shaft  on  a  horizontal  lever  attached  to  the  sliaft,  and  reading 
the  pressures  indicated  by  the  gage  for  the  various  torques 
shown  in  the  diagram.  For  ordinary  purposes,  however,  It  Is 
not  necessary  to  calibrate  the  Instrument  by  actual  trial, 
since  computations  of  the  oil  pressures  for  the  various  torques 
from  the  lengths  of  the  lever-arms  and  diaphragm  area  check 
very  closely  those  thus  obtained. 

It  will  be  seen  that  the  weighing  means  is  similar  to 
(hat  employed  in  the  lOmery  testing  machine,  which  Is  recog- 
nized as  being  extremely  accurate.  It  will  be  possible  to  em- 
ploy the  Emery  flexible  steel  knife-edges  on  the  levers,  If  de- 
sired, but  this  has  been  found  in  practice  an  unnecessary 
refinement. 

The  construction  makes  tlie  coupling  as  nearly  rigid  as 
materials  will  permit,  the  movement  of  the  diaphragm  being 
extremely  small.  The  only  flow  of  oil  through  the  copper 
connecting-pipe  Is  that  sufficient  to  alter  the  shape  of  the 
Bourdon  tube,  if  that  be  the  form  of  gage  employed.  As  soon 
as  the  normal  position  of  the  gage  is  reached  this  flow  ceases, 
hence  there  can  be  no  fluid  friction.  It  Is  possible,  therefore. 
to  use  as  long  and  as  small  a  tube  as  desired,  without  Intro- 


Fig.  2.    Transmission  Dynamometer  taken  apart  to  show  Construction 


Pig.   1.    Dynamometer  for   2-inch   Shaft, 
"Weight  60  pounds 


Fig.  3.    Transmission    Dynamometer  in  Automobile   Propellor  Shaft,  30  H.P.   at  500  R.  P.  M.. 

■Weight  26  pounds 


which  the  latch  turns.  For  either  direction  of  rotation  of  the 
flange  A  the  latches  L.  which  are  in  effect  double  bell-crank 
levers,  will  exert  a  pressure  on  the  disk  G.  tending  to  force 
it  axially  along  the  hub  of  the  coupling  7?,  and  this  pressure, 
it  will  be  seen,  is  proportional  to  the  torque. 

Between  the  end-thrust  ball,  or  roller,  bearings  MM,  is 
held  the  stationary  ring  S.  which  is  the  weighing  member. 
0  is  a  thrust-collar  screwed  on  the  hub  of  B.  and  P  Is  its 
check  nut.  which  is  ordinarily  pinned  to  the  hub  when  in 
position.  The  stationary  member  S,  in  the  form  of  a  ring 
surrounding  the  shaft,  is  prevented  from  rotating  by  fasten- 
ing to  some  fixed  object  the  attached  arm  shown  in  the  view 
(Fig.  1)  of  the  assembled  instrument.  In  this  ring  is  an 
annular  cavity  covered  by  a  thin,  flexible  copper  diaphragm 
D,  against  which  the  ball-race  of  one  of  the  thrust-bearings 
presses.  The  edge  of  this  ball-race  is  slightly  chamfered  to 
allow  some  motion  to  the  diaphragm.  The  cavity  is  filled  with 
a  fluid,  such  as  oil,  and  connected  by  means  of  a  tube  to  a 
gage.  The  oil  pressure  measured  by  the  gage  is  proportional 
tc  the  pressure  between  the  thrust-bearings,  which  in  turn 
is  proportional  to  the  torque. 

The  instrument  may  be  calibrated  in  the  torsion  testing 
machine  or  by  means  of  a  sensitive   friction   brake.     Fig.   Ti 


*  Abstract  of  paper  presented  at  the  Wasliington  meeting  (May. 
1909)    of  the  American   .Society  of  Meclianiral    lOngineei-s. 

t  Associate  professor  of  mechanical  englneei'ing.  Hi'own  University. 
Prnvirtenee.  R.  I. 


ducing  error.  Where  the  gage  is  placed  at  a  distance  above 
or  below  the  coupling,  correction  should  of  course  be  made 
for  the  static  head. 

Other  means  than  the  gage  shown  may  be  employed  to 
measure  the  fluid  pressure.  Where  extreme  accuracy  is  de- 
sired it  will  he  well  to  employ  the  weighing  device  used  with 
the  Emery  testing  machine.  The  manograph  has  been  used 
in  this  connection  to  measure  variations  in  torque  too  rapid 
for  indication  by  the  ordinary  gage.  For  example,  the  vari- 
ations in  torque  in  a  single  revolution  of  the  shaft  of  a  3-cylin- 
der  gasoline  engine  have  been  recorded  with   its  aid. 

Where  the  rate  of  rotation  of  the  shaft  is  variable  and 
it  is  desired  to  indicate  the  horse-power  direct,  the  combina- 
tion of  gage  and  tachometer  shown  in  Fig.  6  is  employed. 
The  hydraulic  gage  is  connected  to  the  coupling  described,  its 
pointer  therefore  indicating  torque.  The  pointer  of  the 
tachometer  shows  the  number  of  revolutions  per  minute.  Be- 
ing a  function  of  the  revolutions  per  minute  and  the  torque, 
the  horsepower  will  be  indicated  by  the  intersection  of  the 
two  pointers  and  suitable  curves  on  the  dial  as  shown. 
Arrangements  for  recording  or  integrating  the  work  done  may 
also  be  attached  to  the  coupling. 

A  summary  of  some  of  the  more  important  characteristics 
of  the  instrument  follows: 

o.  The  instrument  is  compact.  The  example  shown  in  Fig. 
2  and  Fig.  3,  which  is  designed  to  transmit  30  horse-power  at 
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500  U.  P.  Jit.  is  nbout  5%  inches  dinmoter  and  weiglis  about 
25  pounds. 

6.     It  Is  as  rigid  as  an  ordinary  flange  coupling. 

r.  It  may  be  made  in  the  form  of  a  coupling,  and  will  then 
occnpy  about  the  same  space  as  the  usual  flange  coupling,  or 
it  may  be  made  in  the  form  of  a  quill  on  which  a  pulley  is 
mounted.  This  form  may  be  made  in  halves  for  application 
to  a  continuous  shaft. 

(7.  II  will  iniliiatc  for  cither  direction  of  rolalioii  of  the 
shaft. 

('.  The  torq\ie  may  be  read  and  recorded  or  the  work  inte- 
grated at   a  considerable  distance  from  the  i-oupling. 

/.  The  readings  do  not  require  correction  for  different 
speeds  of  rotation.  All  parts  containing  oil  are  stationary, 
hence  are  unaffected  by  variation  in  speed.  Other  parts  are 
likewise  unaffected  by  centrifugal  action. 

(J.  It  may  be  made  very  sensitive  and  accurate.  The  con- 
struction lends  itself  very  easily  to  variation  of  range  of 
application  and  to  varying  degrees  of  sensitiveness,  since  the 
oil  pressure,  and  hence  the  sensitiveness  of  the  instrument, 
depends  upon  the  area  of  the  diaphragm,  the  relative  lengths 
of  the  arms  of'the  latches  L.  and  the  diameter  of  flanges.  Its 
accuracy  is  dependent  mainly  on  the  degree  of  accuracy  of 
the  means  employed  to  measure  the  fluid  pressure,  of  which 
a  number  of  forms,  other  than  the  usual  pressure-gage,  are 
available. 

/(.  The  only  power  absorbed  is  the  small  amount  due  to  the 
friction  of  the  ball,  or  roller,  hearings,  and  this  can  be  deter- 


RBCLAIMINQ  ARID  REGIONS  IN  THE  WEST 

The  illustrated  lecture  by  V.  II.  Newell  of  the  Govern- 
ment HeclainatioM  Service,  delivered  the  evening  of  May  5, 
at  the  Washington  convention  of  the  American  Society  of 
.Mechanical  lOnginec  rs,  was  one  of  the  most  interesting  and 
instructive  entertainments  provided.  The  extent  of  the  gov- 
ernment's work  in  reclaiming  the  arid  regions  of  the  West 
is  but  dimly  appreciated  by  the  majority  of  people  in  the 
cast.  'I'lie  work  is  of  vast  extent  and  is  being  pushed  with 
vigor  in  Arizona,  New  Mexico,  Colorado,  California,  Idaho, 
North  Dakota.  Washington,  Oregon,  and  other  states.  The 
colored  views  thrown  on  the  screen  of  the  results  already 
realized  from  this  work,  vividly  impressed  all  with  the  won- 
derful work  accomplished  which  will  mean  more  for  future 
generations  than  for  the  present.  Tlie  fruit  produced  on  irri- 
gated ground  surpasses  that  of  any  other  part  of  the  world, 
especially  the  products  of  the  land  in  the  Northwest  where 
the  long  summer  days  and  fertile  soil  are  extremely  favor- 
able to  the  best  development  and  coloring.  The  extent  of  the 
work  from  the  engineer's  point  of  view,  staggers  the  imagina- 
tion, even  of  engineers  accustomed  to  think  of  big  projects. 
Dams,  ditches,  sluices,  and  other  hydraulic  works  have  been 
constructed  under  conditions  of  greatest  difficulty.  In  many 
places  special  roadways,  miles  in  extent,  and  along  the  sides 
of  cllfl's  and  in  other  trying  situations,  were  necessarily  buiit 
before  the  work  could  be  done.  The  highest  dam  in  the 
world  will  be  on  the  Soshone  river,  in  Idaho,  its  height  being 
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Calibration  Curve  for  Transmission 
Dynamometer 


Fig.  6.  Combination  Pressure  Gage  and  Tach- 
ometer, indicating  Torque,  Revolutions  per  Minute, 
and  Horae-power 


mined  from  the  pull  of  the  retaining  arm.  It  is  unnecessary 
to  make  correction  for  this,  however,  since  the  amount  is  so 
?mall  as  to  be  negligible. 

i.  Since  the  only  wearing  parts  are  the  ball,  or  roller, 
bearings,  which  may  be  lightly  loaded,  the  instrument  should 
not  be  deranged  easily.  Because  of  the  very  small  volume  of 
oil  contained  in  the  weighing  chamber,  ordinary  temperature 
changes  do  not  affect  the  calibration.  All  parts  containing 
oil  are  stationary,  hence  all  joints  may  be  soldered  and  leak- 
age entirely  prevented. 

*     *     * 

A  curious  condition  exists  regarding  the  penetration  of  high 
power  rifle  bullets,  the  penetration  actually  being  greater  at 
100  yards  than  at  50  feet  from  the  muzzle.  The  official  data 
on  the  penetration  of  the  Springfield  army  rifle,  model  190", 
using  the  cartridge  loaded  with  4S  to  50  grains  of  pyrocelUi- 
ose  and  the  150-grain  Spitzer  bullet  is  33.5  inches  of  white 
pine  boards  1  inch  thiek  placed  1  inch  apart  at  50  feet  from 
the  muzzle;  46.7  inches,  at  100  yards,  and  24.3  inches  at  500 
yards.  The  difference  is  even  more  marked  with  thoroughly 
seasoned  oak,  the  penetration  being  12.2  inches  at  50  feet  and 
33. G  inches  at  100  yards.  This  condition  of  greater  penetra- 
tion at  long  ranges  and  reduced  velocity  is  what  caused  the 
failure  of  the  so-called  bullet-proof  cloth  invented  in  Europe 
several  years  ago.  The  cloth  or  padding  did  actually  arrest 
high  speed  bullets  fired  at  close  range,  but  at  300  to  500  yards, 
it  was  readily  penetrated. 


328  feet.  In  this  case  the  vast  body  of  water  impounded  will 
irrigate  not  only  the  land  below  the  natural  water  level,  but 
will  also  be  used  to  irrigate  land  considerably  above  it;  the 
power  developed  by  the  dam  v\ill  be  employed  in  part  for 
pumping  water  to  the  higher  levels.  The  development  of 
electric  transmission  of  power  enables  modern  irrigation  engi- 
neers to  accomplish  wonders  that  were  impossible  before.  The 
power  developed  by  the  dams  is  in  many  cases  large,  and 
through  long  distance  transmission  the  water  from  canals  or 
ditches  can  be  elevated  at  far  distant  points  to  levels  consider- 
ably above  the  general  level  of  the  country  and  thus  new- 
areas  are  brcrght  under  the  magic  effect  of  water.  A  feature 
of  the  Western  arid  lands  now  under  irrigation,  not  gener- 
ally appreciated,  is  its  great  fertility.  Not  having  been  rain 
soaked  for  centuries,  the  mineral  constituents  of  the  soil 
have  been  retained  and  when  watered,  the  luxuriant  vegeta- 
tion produced  is  marvelous. 

*     *     * 

An  airship  of  large  dimensions  is  now  being  built  at  the 
Siemens-Schuckert  Works  in  Berlin,  Germany.  The  length  of 
the  airship  is  426  feet,  and  the  diameter  of  the  supporting 
balloon  is  4211.  feet,  the  volume  being  about  460,000  cubic 
feet.  The  balloon  space  will  be  divided  up  into  sections,  so 
that  if  one  part  of  the  balloon  is  injured,  it  will  still  remain 
in  the  air.  The  airship  is  provided  with  four  125  H.  P. 
motors,  and  it  is  expected  that  it  will  have  a  speed  of  at  least 
38  miles  (60  kilometers)  an  hour. 
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FORMULAS  FOR  STRENGTH  OF  FLAT  PLATES* 

WILLIAM  f.  PIBOHISRt 

'I'lic  iiuicliiiu'  ill  signer  is  ofleii  railed  upon  to  curry  out 
deslKUS  eoiisistiun  ill  part  ol'  Hat  surlaies,  siuli  as  [ilates  sup- 
ported or  fixe<l  at  the  edges,  with  or  williout  iuterinediate 
supports  or  ribs.  Exact  lonuulas  lor  fimliug  llie  beiuliiiK 
moinenls  of  Hat  plates,  and  their  resistance  to  the  stresses 
created  by  pressures  normal  to  their  surface,  have  not,  to  tlie 
writer's  knowledge,  been  determined.  The  formulas  given 
by    diflVrciit    autliorilies    are    fouiu'od    on    assumptions,    and 


MueKiiur^,  A.  y. 


Figa.  1  and  2.     Probable  Manner  of  Rupture  of  Plat  Square  and  Rectangular 
Plates,  held  securely  at  the  Edges 

should  be  considered  as  probable  approximations  only;  they 
should  bo  used  with  caution,  as  the  results  obtained  are  not 
likely  to  be  very  accurate.  In  devising  such  lormulas,  all 
the  assumptions  should  be  made  to  err  on  the  sate  side. 
Square  Plates 
A  square  cast  iron  plate  fixed  or  rigidly  held  at  the  edges 
and  loaded  with  a  uniformly  distributed  load,  or  a  load  con- 

RECTANGULAR  FLAT  PLATES  SUPPORTED  AT  ALL  FOUR  EDGES  AND  LOADED  'WITH  A  CENTER  LOAD  VT 


supported  at  all  four  edges  and  the  loud  Is  uniformly  dis- 
tributed over  the  unsupported  surface  of  the  plate.  Korinulas 
given  by  different  autliorilies  are  reproduced  and  the  vurloUB 
values  for  total  load,  unit  stress,  etc.,  us  obtained  from  the 
original  formulas  given  by  each  authority,  are  given.  A  for- 
iiiiila  deduced  by  the  author  of  the  present  article  Is  also 
included. 

In  Table  II  in  ilie  Supplement  are  given  formulas  for  square 
Hat  plates  secured  along  all  four  edges  with  the  loud  uni- 
formly distributed  over  the  unsupported  surface.  In  the 
same  table  formulas  are  ulso  given  for  s<|uare  Hat  plates 
loaded  at  the  center. 

Bectangular  Plates 

In  Fig.  2  Is  illustrated  the  probable  manner  of  failure  of 
a  flat  rectangular  plate  of  cast  iron  loaded  with  a  uniformly 
distributed  load.  The  plate,  if  uniformly  loadeil  and  secured 
along  all  the  four  edges  would  probably  fail  by  fracturing 
along  the  center  line  A  A  of  the  longer  axis  of  the  plate,  and 
along  the  diagonal  lines  A  li,  and  then  fail  at  or  near  the 
edge  of  the  support  along  the  lines  B  li.  If  the  plate  were 
merely  supported  along  all  four  edges,  It  would  fail  simply 
by  fracturing  along  center  line  A  A  and  the  diagonal  lines 
A  B.  As  may  be  readily  seen,  the  plate  firmly  secured  at  the 
edges  offers  a  much  greater  resistance  to  the  stress  created 
by  the  load  than  does  the  plate  merely  supported  at  the 
edges. 

In  Table  III  in  the  accompanying  Supplement,  a  number 
of  formulas  for  flat  rectangular  plates  supported  at  all  four 
edges  and  loaded  with  a  uniformly  distributed  load  are  given. 
Amorg  these  are  also  included  formulas  deduced  by  the 
writer.     In  Table  IV  are  given   formulas  for  flat  rectangular 


Author  and  Reference 


Grashof,  Trautwines, 
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Rankine, 
Civil  Engineering. 


Formulas  as  (Hven  by 
Author 


.f  = 


3C  W LI 

2P  (V  +  i') 
C'  =  3 


•6W  L*l 


M 


Rankine. 

Civil  Engineering, 

page  543 


8  (L*  +  I*) 
where  /  is  less  than  1  19  / 


Safe  Load  at  Center 

of  Plate 

IV  = 


Unit  Stress  in  Extreme 

Fiber  of  Material 

/  = 
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/  P  {L?  +  P) 


LI 


WLl 
f  (Z,»  +  /■■) 


0.45 


/  t-  (L'  +  <') 


LU 


M 


W  I 


being  the  same  as  for  a 
plate  supported  at  side 
edges  only 


0.67 


fLP 


W  LH 

t'  (U  +  I') 


Thickness  of  Plate  in  Inches 
/  = 


1.73 


I      W  L  I 


1.5 


W  LU 
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1.5 
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1.325 


RECTANGDLAB  PLAT  PLATES,  FIRMLY  SECURED  ALONG  ALL  FOUR  EDGES  AND  LOADED  WITH  A  CENTER  LOAD  TV 


Grashof,  Trautwines 

C.  E.  Pocket  Book, 

page  493 


/  = 


2CWLI 

2  P  (U  +  P) 
C  =  1.75 


0.38 


fP(U  +  P) 


LI 


W  LI 


2.62 


P  (L-  +  i) 


1.0 


WLl 

f  {L'  +  f) 


M  =  maximum  bending  moment,  inch-pounds 
L  =  long  span  between  supports 
I  =  short  span  between  supports 
ir,  /  and  t  as  given  above. 


centrated  at  its  center,  would  be  likely  to  fail,  as  Shown  in 
Fig.  1.  It  would  first  fracture  along  the  diagonal  lines  from 
A  to  B,  and  then  fail  at  or  near  the  fixed  edges  along  lines 
B  B.  The  plate,  of  course,  might  also  shear  off  along  the 
edges  B  B,  depending  upon  the  method  of  loading  the  span  L 
between  supports,  and  the  thickness  of  the  plate.  If  the 
plate  were  merely  supported  along  all  the  four  edges,  it 
would  be  likely  to  fail  by  breaking  along  the  diagonal  lines 
A  B  only. 

In  the  accompanying  Supplement   are  given  two  tables   of 
formulas   for   square   flat   plates.     In   Table    I   the   plates   are 


Note:  Rankine  gives  bending  moment  M  only  as  given  in 

second  line. 

flP 
Writer  assumes  resisting  moment  M,  as  .V,  : 


Then  M  =  M,  or 


6 

SWL'l        /LP  11/ 

=  ;  alio : 

8  {L*  +  1*)  0  4 


/LP 


•  With  Data  Sheet  Supplement. 

t.Vddrcss;    L'UU  W.  14'Jth  St..  New  York  City. 


plates  fli-nily  secured  at  all  four  edges  and  loaded  with  a 
uniformly  distributed  load.  The  fact  that  various  authori- 
ties differ  considerably,  indicates  the  approximate  nature  of 
investigations  along  these  lines.  It  is,  however,  important 
that  formulas  be  deduced  and  used  for  designs  of  this  charac- 
ter, because,  while  the  formulas  are  only  approximately  cor- 
rect, they  indicate,  in  a  general  way,  the  dimensions  required 
in  flat  plates,  and  the  factor  of  safety  assumed  will  always 
be  taken  large  enough  so  that,  practically,  the  difference  be- 
tween the  various  formulas  is  of  small  moment.  It  would 
be  advisable,  however,  to  use  the  formulas  which  give  the 
greatest  dimensions,  indicating  that  they  are  on  the  safe 
side.  '  Accompanying  the  present  article  will  be  found  a  table 
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for  roctaiiBiiljir  Hat  platus  supported  or  serurcd  at  all  the 
four  edgt's  luul  loaded  in  the  center;  in  the  tables  where  only 
one  set  of  formulas  is  given,  it  indicates  that  the  authorities 
quoted  in  the  other  tables  rto  not  give  formulas  for  the  case 
In  question.  As  the  fornnilas  here  collected  usually  are  found 
only  by  diligent  search  In  a  number  of  different  hand-books, 
and  as  lliose  hand-booUs  may  not  always  be  easily  procurable, 
the  author  hopes  that  the  collection  will  prove  useful  to  many 
readers  of  Maciiinkrv  who,  at  some  time  or  other,  may  be 
called  upon  to  lay  out  a  design  involving  square  or  rectangu- 
lar flat  plates. 

•     •     • 

OIL  TESTING  MACHINE 

An  interesting  machine  for  testing  the  durability  of  the 
lubricating  qualities  of  oils  has  been  designed  by  Mr.  Paul 
Wendt.  Kottbus.  Germany.  The  machine,  as  shown  in  the 
accompanying  engraving  Fig.  1,  reproduced  from  the  Zeit- 
schrift  des  Tereines  deutscher  Ingenieure,  is  mounted  on  a 
frame,  and  a  slide  A  is  moved  forth  and  back  by  means  of  a 
crank  motion.  On  top  of  the  slide  A  is  placed  another  slide 
B  which  rests  freely  on  the  lower  slide,  and  is  carried  forth 
and  back  with  it  by  friction  only.  When  the  contact  sur- 
faces of  A  and  B  are  well  lubricated,  the  inertia  of  the  part 
B  and  the  resistance  offered  by  the  mechanism  will  tend  to 
make  it  move  but  little,  but  when  the  friction  between  the 
two  surfaces  becomes  greater,  the  part  B  will  have  a  tendency 
to  follow  the  part  A  forth  and  back  for  the  whole  stroke.  On 
the  end  of  the  rod  passed  through  and  secured  to  B,  a  ratchet 
pawl  is  mounted,  which  engages  with  the  ratchet  wheel  C, 
provided  with  teeth  of  very  fine  pitch.  When  the  motion  of 
B  becomes  sufficient  to  turn  the  ratchet  C  one  tooth  space, 
the  ratchet  will  stay  in  the  position  to  which  it  had  been 
moved  by  the  engagement  of  the  pawl  D.     On  the  same  spin- 


deteriorates,  the  frictional  resistance  between  .1  and  B  be- 
comes greater,  and  a  greater  force  is  required  to  move  the 
ratchet  C  one  tooth  space. 

The  apparatus  is  of  value  for  comparing  the  qualities  of 
different  oils.  In  the  two  examples  shown  in  Fig.  2,  the 
diagrams  indicate  that  in  one  case  the  oil  retained  its  lubri- 
cating qualities  practically  unitnpaired  for  fifty-four  minutes, 
but  then,  having  become  heated,  it  very  quickly  becaino  im- 
paired  in  quality.     In    the  other  case  shown,  anotlicr  oil  re- 
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Fig.  1.    Wendt  Oil  Testing  Macliine 

die  on  which  the  ratchet  wheel  is  mounted  is  also  mounted 
a  cylinder  around  which  is  wound  a  sheet  of  paper,  and  under 
this  cylinder  is  placed  a  scrlber  which  is  given  a  motion 
sideways,  by  a  screw  driven  by  bevel  and  spur  gearing  from 
the  same  crank-shaft  which  gives  the  motion  to  the  slide  A. 
On  the  end  of  the  shaft,  passing  through  the  ratchet  gear 
and  recording  cylinder,  a  lever  is  placed,  on  the  end  of  which 
an  adjustable  weight  E  is  attached.  The  lever  hangs  in  a 
perpendicular  position  at  the  beginning  of  the  test,  but  as  the 
ratchet  C  is  moved  around,  the  lever  and  the  weight  will  fol- 
low, moving  to  the  right.  By  this  means  resistance  to 
motion  of  the  slide  B  and  ratchet  C  Is  increased  auto- 
matically, so  that  as  the  experiment  proceeds,  and  the  oil 
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Fig.  2.    Records  produced  on  the  OH  Testing  Machine,  showing 
Comparison  between  two  different  kinds  of  Oil 

tained  its  lubricating  quality  only  twenty-one  minutes.  By 
testing  the  oils  by  this  machine,  therefore,  it  was  found  that 
it  would  be  likely  that  of  the  latter  oil,  more  than  twice  the 
quantity  would  be  required  for  equally  good  lubrication  that 
would  be  required  of  the  first  kind  of  oil.  The  uneven  charac- 
ter of  the  line  recorded  on  the  cylinder  depends  upon  the 
fact  that  the  slide  constantly  moves  slightly  forth  and  back 
and  thereby  gives  a  vibrating  motion  to  the  recording  cylin- 
der. But  until  the  motions  forth  and  back  become  large 
enough  to  move  the  ratchet  one  tooth  space,  there  is  no  gen- 
eral rise  in  the  curve  produced.  The  machine  is  intended  for 
testing  oils  and  lubricants  which  are  used  in  small  quantities 
between  the  lubricated  surfaces. 


VARIABLE  SPEED  FACTOR  IN  GRINDING 

To  illustrate  the  effect  of  a  factor  in  grinding  quite  com- 
monly ignored — unsteadiness  of  speed — we  cite  the  experi- 
ence of  one  who  has  developed  special  apparatus  for  grind- 
ing formed  cutters.  When  this  work  was  first  developed,  the 
wheels  in  the  grinding  department  were  connected  to  a  sec- 
tion of  the  line  shafting  driven  by  a  water  wheel.  The  motion 
of  the  water  wheel  was  subject  to  some  fluctuation,  but  not 
enough  to  particularly  affect  the  grinding  so  far  as  casual 
inspection  would  show.  There  was 
trouble,  however,  from  constant  break- 
age of  emery  wheels,  these  having  to  be 
of  very  thin  section  to  do  the  work 
required.  A  few  years  later,  a  steam 
turbine  was  substituted  for  the  water 
wheel  and  at  once  a  great  reduction  in 
the  breakage  of  the  wheels  was  noted. 
The  steam  turbine  operated  with  more 
steadiness  than  the  water  w'heel  and  to 
this  fact  alone  is  attributed  the  reduc- 
tion in  the  breakage  of  the  grinding 
wheels.  It  is  not  clear  why  the  fluctua- 
tion of  the  water  wheel  should  affect  the 
grinding  wheels  in  this  manner.  The 
amount  of  material  removed  in  the 
grinding  operation  is  small  and  the  side-pressure  on  the 
wheels  is  low.  The  difference  in  operation  due  to  the  fluctua- 
tions of  the  water  wheel  should  not  account  for  the  breakage, 
but  the  fact  remains  that  the  breakage  has  been  greatly  re- 
duced with  steadier  motion.  Who  can  give  the  best  explana- 
tion? 

*     *     * 

According  to  Page's  Weekly  the  results  of  the  trials  with  the 
White  Star  liner  Laurentic.  which  is  equipped  with  a  combined 
system  of  reciprocating  and  turbine  engines,  have  been  so  satis- 
factory that  it  is  probable  that  the  same  system  will  be  used  in 
the  two  giant  steamers,  Olympic  and  Titanic,  which  are  now 
being  constructed  by  Harland  &  Wolff  in  Belfast. 
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MAKING  AN  ENGRAVING  BLOCK 

ETHAN  VIAI.L- 

Tlip  old-time  ball-vise  or  "sow-block,"  as  It  Is  known  ainoiiR 
die-sinkers,  is  scarcely  recognizable  in  the  beaiillfiilly  lUiisheil 
engraving  block  of  today,  with  all  of  Its  nmnenms  adjust- 
ments and  attachments;  yet  the  rough  old  device  with  Its 
rough-cast  hemispherical-base  and  wooden  pillow,  was  without 
a  doubt  the  granddaddy  of  the  present  form.  The  engraving- 
block  described  In  this  article,  was,  as  Its  name  indicates. 
Intended    primarily    for   engravers'    use   only,   but    its    useful- 


llnished.  The  block  here  shown  certainly  fllls  these  require- 
ments In  every  way.  This  block  was  originally  di-slgncd  by 
L.  W.  G6ry,  an  engraver  of  New  Orleans,  and  it  is  manufac- 
tured by  Adolph  Muehlmatt  of  (Mncinnati.  Ohio.  Mr.  Muehl- 
matt  is  a  practical  engraver  and  toolmaker  of  more  than  local 
reputation,  who  has  from  time  to  time  added  Improvemenla 
as  the  demands  of  the  trade  or  bis  own  originality  suggested 
them,  and  it  is  through  his  courtesy  that  we  are  enabled  to 
publish  the  following  article. 

Mr.  Muchlmatt  manufactures  two  styles  of  engraving  blocks: 
The  regular  and   the  keyless  form,  both  Of  which  with  their 


Fig.  1.    Regular  and  Keyless  Engraving  Blocks  and  Attachments 


Fig.  2.    Partly  finished  Castings  for  the  Spherical  Base 


Fig.  3.     Set  of  Split  Chucks  for  Jones  &  Lamson  Lathe 


Fig.  6.    Drilling  the  Hole  in  the  Base 

ness  to  the  tool-  and  die-maker  will  be  at  once  recognized 
by  those  not  already  familiar  with  it.  for  while  it  will  hold 
delicate  articles  without  crushing  them,  it  will  also  hold  any- 
thing -within  the  capacity  of  its  jaws,  as  firmly  as  any  vise 
made,  and  in  any  workable  position.  There  is  nothing  weak 
or  fragile  about  the  tool  even  if  it  is  a  beautiful  piece  of 
workmanship. 

There  are  two  things  that  must  be  l^ept  in  mind  by  any- 
one making  goods  for  jewelers'  or  engravers'  use;^  first,  such 
articles  must  be  well  made,  and,  second,  they  must  be  well 

*  .Associate  Editor  of  Machinery. 


Fig    -i-     CVntering  the  Spherical  Bass 


Fig.  6.    Tupping  the  Hole  in  the  Base 

attachments  are  shown  in  Fig.  1.  The  jaws  of  the  keyless  block, 
which  is  shown  at  the  right,  are  operated  by  a  knurled  ring 
in  a  manner  similar  to  an  ordinary  scroll  chuck.  The  regular 
block  is,  when  shorn  of  its  special  attachments,  simply  a  two- 
jawed  universal  chuck  mounted  on  a  turntable  and  "ball." 
the  -whole  thing  being  set  into  a  ring.  This  article  will  deal 
principally  with  the  regular  style,  which  is  shown  in  detail 
in  Fig.  7. 

By  examining  Figs.  1  and  7  it  will  be  seen  that  besides  the 
two  chuck-jaws  D,  there  are  two  removable  false  jaws  E. 
upon  the  top  of  which  are  placed  two  semicircular  pieces  of 
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steel  F,  one  of  which  is  stationary  and  the  other  swiveled. 
These  top  piores  have  holes  drilled  about  three-quarters  of 
the  way  through  them  for  the  insertion  of  the  various  attach- 
ments shown  In  the  box  and  on  the  table  at  the  left  in  Fig.  1. 
The  numbers  given  to  the  parts  correspond  to  those  of  similar 
parts  which  are  shown  in  the  line  engraving,  Fig.  8,  except 
that  13  and  14  are  omitted  in  the  latter,  as  they  are  simply 
a  key  with  a  knurled  head  for  light  work,  and  a  key  with  a 


Most  men  who  have  worked  In  the  big  watch  factories 
have  a  strong  liking  for  split  chucks,  and  Mr.  Muehlmatt  is 
no  exception,  as  will  be  evident  by  examining  Fig.   3.     This 


Macltin€ry,y.T. 
t 
Tig.  7.    Elevation  and  Section  of  the  Engraving  Block 

cross  handle  for  heavier  duty.  The  way  these  attachments 
for  the  top  pieces  or  third  set  of  jaws,  are  used  by  the  en- 
graver for  holding  different  shapes,  is  partially  shown  in  Fig.  9. 
The  method  of  holding  a  fancy  pencil-case  is  shown  at  A; 
B  shows  the  bowl  of  a  spoon  clamped  to  the  block;  C  a  spoon 
handle,  and  D  a  small  locket  or  pendant.  The  large  rubber-cov- 
ered hooks  shown  at  12,  Fig.  1,  are  intended  to  hold  large  metal 

plates,     and     they     are 


usually  used  directly  in 
the  jaws  D.  The  length 
of  the  two  pins  in  the 
false-jaws  E  is  such 
that  the  jaws  will 
stand,  as  shown  in  the 
engraving.  This  is  often 
a  desirable  feature 
when  special  attach- 
ments are  used  and  the 
work  is  interrupted 
and  must  be  removed 
for  a  few  minutes  on 
The  pillows  A 


u 


Fig.  8.    Auxiliary  Attachments  for  the  Block 

account  of  other  and  perhaps  heavier  work. 
shown  in  the  halftone  are  leather  rings  which  are  filled  with 
sand.  These  rings  are  far  more  "clinging"  and  satisfactory 
than  wood  or  metal  ones. 

Making-  the  Bases 
The  hemispherical,  or  "ball"  bases  B.  are  made  of  cast  iron 
and   are   cored   out   to   make   them    light    and    convenient    to 
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Pig.  9.    The  Way  in  which  Irregularly  Shaped  Pieces  are  held  by  the 
Auxiliary  Attachments 

handle.  In  machining  these  bases  they  are  first  placed  in  an 
ordinary  three-jawed  chuck;  the  "flat"  part  is  then  turned 
and  the  hole  bored  as  shown  by  the  barrel  of  castings  in  Fig.  2. 
The  bases  are  next  held  in  a  Jones  &  Lamson  flat  turret  lathe, 
by  means  of  the  bored  holes  which  fit  over  an  expanding 
chuck. 


Fig.  10.    Attachment  for  Turning  the  Spherical  Surtece  of  the  Base 


Fig.  11.    Turntable  of  the  Block  with  Jig  and  Chuck  for  Machining  It 


Fig.  12.    Finishing  the  T-slot  in  the  Turntable 


Fig.  13.    Method  of  Protecting  Turntable  Bearings  from  Plating  Solutions 

complete  set  of  spring  chucks,  both  expanding  and  contracting, 
types,  together  with  the  quill  and  rod  shown,  were  made  for 
use  on  the  Jones  &  Lamson  lathe,  to  do  this  special  work.     Ii 
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Is  seldom  that  work  of  this  kind  is  doue  on  a  lathe  of  this 
type,  so  that  it  is  worthy  of  more  than  passing  notice. 

Centering:,  Drilling  and  Tapping- 
After  placing  the  base  on  the  expanding  chuck,  the  first 
operation  is  to  center   it  for  starting  the  drill,  as  shown  in 
Fig.  4,  using  the  usual  form  of  flat  centering  tool.     The  hole 
is  then  drilled,  and  tapped  as  shown  in  Figs.  .">  and  G. 


right  shaft  having  two  ratchet  hand-levers  on  the  upper  end. 
These  ratchets  are  very  convenient,  as  they  not  only  allow 
the  levers  to  he  in  any  pouition  while  they  are  being  used, 
but  also  allow  them  to  be  swung  out  of  the  way  during  the 
other  operations. 

After  the  bases  are  removed  from  the  lathe  they  have  a 
small  hole  drilled  in  the  flat  or  top  part  for  a  stop-pin  that 
locks   the   turntable   and    base   together    when    the   swlvellng 


Fig.  14.     Micrometer  SpaclnGf  Collar — Jawe  ready  to  be  Machined 


Fig.  16.     Fixture  for  Holding  Jaws  while  MUllng  the  Bevel 
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Fig.  16      Channelling  out  the  Turntable  for 
the  T-alot 


Fig.  17.    Damaskeening  the  Turntable  Top  in  a 
Drill  Press 


Fig,  18.     Boring.  Threading  and  Facing  Jaws 
in  a  Lathe 


Fig.  19.  Turning  the  Outside  of  the  Jaws  in  the  Lathe 
Turning  the  Hemisphere 
The  next  operation  consists  of  turning  the  spherical  surface, 
using  the  device  shown  in  Pig.  10,  which  was  designed  by 
Mr.  Muehlmatt.  As  will  be  seen,  the  device  consists  mainly 
of  a  circular-shaped  rack  or  gear-segment  carrying  a  tool-post 
and  tool,  which  is  turned  by  means  of  a  small  pinion,  mesh- 
ing with  the  gear  teeth.     This   pinion   is   fastened   to   an   up- 


Fig.  20,     Grinding  the  Outside  of  the  Jaws 

motion  is  not  desired.     They  are  then   ground  and  polished 
ready  for  the  nickelplater. 

Machining  the  Turntables 

The  turntables  C,  Fig.  1,  a  rough  casting  of  which  is  shown 

at  A,  Fig.  11,  are  first  held  in  a  regular  chuck,  the  bottom 

and  stem  turned  and  the  small  hole  for  the  screw  that  holds 

the  hardened  washer  drilled  and   tapped.     The  stop-pin  hole 
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is  next  drilled,  using  the  Jig  shown  iil  /(.  wlii.li  slips  over  the 
turned  stem.  This  jig  is  also  used  to  drill  the  hole  in  the 
base  just  referred  to,  a  collar  on  one  side  just  fitting  the  large 
hole  in  the  base.  In  this  way  the  stoppin  holes  in  the  two 
parts  are  sure  to  line  up.  Two  small  h\ished  holes  are  in  the 
jig  shown  because  it  Is  used  for  two  different  sizes  of  engrav- 


Damaskeeningr  the  Turntables 
The  fancy  spotting  or  damaskeening  of  the  turntable  tops 
is  done  on  a  small  drill  press  (  Kig.  17).  the  turntable  being 
revolved  on  its  own  stem,  which  is  set  into  a  socket  in  the 
special  base.  The  spotting  tool  used  is  simply  a  piece  of  steel 
rod.  to  the  end  of  which  is  cemented  a  disk  of  leather.     In 


Pig.  21.    Two  Jigs  and  a  Fixture  used  In  the  Construction  of  the  Block 

ingbldcks.    The  part 
iy     machined     turn 

!;      ^t^  table  Is  next  held  in 

i 


Fig.  23.    Milling  the  False  Ja'w  Blanks 


the  split  chuck  C, 
which  fits  the  Jones 
and  Lamson  lathe. 
and  the  face  and 
outside  diameter  is 
tinned.  The  chuck 
C  has  a  face-plate 
attached  to  it  which 
has  a  pin  in  it  fit- 
t  i  n  g  the  stop-pin 
hole  of  the  turnta- 
ble; this  pin  acts  as 
a  driver. 

Millingthe^T^slot  for 
the  Chuck  Jaws 
When  the  turnta- 
bles go  to  the  mill- 
ing machine  to  have 
the  T-slots  for  the 
I  buck  jaws  cut  in 
tliem,  they  are 
lilaced  in  the  fixture 
chown     in     Fig.      16 


L 


Fig.  22.     Splitting 

doing  the  work  the 
top  of  the  turntable 
is  smeared  with  fine 
emery  and  oil  and  it 
is  turned  with  the 
left  band  while  the 
nght  works  the  rap- 
idly revolving  tool 
up  and  down  by 
means  of  the  hand 
lever. 

Machining-  the  Jaws 
Most  of  the  ordi- 
nary straight  mill- 
ing on  the  chuck- 
jaws,  such  as  facing 
off  tne  top  and  sides. 
Is  done  by  holding 
the  piece  in  the  reg- 
ular vise,  but  for 
truing  the  face  of 
the  jaw  and  boring 
nnd  threading  the 
clamping  screw  hole, 
they  are  held  in  the 
jathe   by   the   fixttire 


the  Falae  Jawa  in  the  Milling  Machine 


Fig.  24.    Jig  and  Tapping  Head  for  the  False  Jaws 


Fig.  23.    Tools  for  Laying  Out  Holes  in  Jaws  F,  Fig.  1 

and  channelled  out.  They  are  then  transferred  to  the  angle- 
plate  jig.  Fig.  12,  and  the  T-slot  finished.  The  edges  of  the 
slot  are  next  rounded  with  the  milling  cutter  lying  on  the  ta- 
ble; the  parts  are  then  ready  for  the  final  grinding  and  plating. 
In  plating,  it  is  undesirable  to  have  nickel  or  copper  de- 
posited on  the  stem  as  it  is  a  bearing,  so  small  metal  caps, 
Fig.  13,  are  placed  over  the  stems  to  keep  off  the  solutions. 


Fig.  26.     Splitting  the  Jaws  F,  Fig.  1 

shown  in  Fig.  18.  After  a  pair  of  jaws  have  been  screwed 
together,  as  at  A.  Fig.  14,  they  are  "squared"  all  over  and 
stamped  as  mates.  In  the  final  fitting  to  the  turntable  the 
idea  is  kept  in  mind  that  while  the  fit  must  be  good,  the  parts 
must  work  freely  and  easily  with  no  bind  anywhere. 

A  micrometer-adjustment   spacing-collar   is   shown   at   B   la 
Fig.  14, which  is  very  convenient  for  straddle-mill  work. 
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In  Fig.  15  is  shown  the  flxtiiie  used  lor  holding  the  Jaws 
while  milling  the  bevel  on  them,  which  is  done  with  a  bevel 
side-mill.  Fig.  19  shows  the  way  four  of  the  jaws  are  held  In 
the  lathe  while  turning  them,  and  Fig.  20  shows  how  the 
same  fixture  is  used  to  hold  them  while  they  are  being  ground. 
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Fig.  27.    Key  used  for  Tlarhtenlng  the  Jftws 

"When  drilling  the  holes  for  the  pins  which  hold  the  false- 
jaws  in  place,  the  chucU-jaws  are  placed  in  the  jig  shown  at  A, 
Fig.  21. 

The  False  Jaws 
The   false  jaws  are   both  cast   in   one   piece  with   a   pin   or 
stem  on  them  similar  to  the  one  on   the  turntable,  which  is 


the  holes  for  the  upper  jaw  screws,  the  Jig  having  a  tongue 
which  exactly  fits  this  slot. 

The  jig  and  geometric  tapping  head  shown  In  Fig.  24  are 
used  while  tupping  the  screw  holes  In  the  false- jaws;  the  jaws 
are  then  placed  in  a  flxlure  ami  split  in  the  milling  machine, 
as  shown  In  Fig.  22. 

The  upper  or  swivel  jaws.  F.  Fig.  1,  are  at  first  only  fiat 
pieces  of  steel,  which  are  phK-ed,  one  at  a  time,  into  the  box- 
like piece  ^1,  Fig.  2.').  The  part  B  is  then  placed  on  top  and 
a  blow  given  It  under  the  hammer,  with  the  result  that  all 
the  holes  to  be  drilled  In  the  piece  are  "spotted"  at  one  stroke 
by  the  blunt  punches  In  the  bottom;  the  piece  then  appears 
as  shown  at  C,  while  at  d  its  appearance  is  shown  after  all  the 
holes  have  been  drilled  and  the  piece  split.  This  splitting  is 
done  as  shown  in  Fig.  26. 

By  referring  baelv  to  Fig.  7  it  will  be  seen  that  the  screw 
that  clamps  the  jaws  together  has  a  rather  peculiar  arrange- 
ment in  the  ends  for  the  key.  Instead  of  having  a  square 
hole,  drifted  out  as  usual,  it  has  a  piece.  A,  pressed  into  It. 

The  way  the  screw-blank  is  held  while  the  ends  are  drilled 
for  this  piece  is  shown  at  C.  Fig.  21.  After  the  holes  are 
drilled  the  small  pieces  are  forced  in  with  a  band-press  as 
shown  in  Fig.  28,  the  holder  and  shape  of  the  punch  used 
being  shown  in  Fig.  29.  The  style  and  shape  of  the  end  of  the 
key  used  is  shown  in  Fig.  27.  The  way  these  small  key-pieces 
are  held  while  being  slotted  is  shown  in  Fig.  30.    Three  oth!?r 


Fig.  28.     Forcing  the  Piece  A,  Fig.  7,  into  Place         Fig.  29      View  showing  Holder  and  Shape  of  Punch        Fig.  30.    Milling  the  Slots  in  the  Pieces  A.  Fig.  7 


Fig.  31.    Threading  the  '  Clamping  Screws 

■used  to  facilitate  handling.  The  false-jaws  are  chucked  by  this 
stem,  the  outside  turned  and  the  stem  is  then  cut  off  and 
the  piece  faced  o££  at  the  same  time.  The  blanks  are  next 
placed  in  the  fixture,  Fig.  23,  and  milled  as  shown.  The  slot 
w'hich  is  sawed  down  the  middle  is  put  there  to  act  as  a  guide 
for  the  drilling  jig  B,  Fig.  21,  used  to  drill  the  pin  holes  and 


Fig.  32.    Boring  the  Turntable  Bushings 

gang  jigs  are  also  shown  on  the  table  in  this  halftone. 


The 


forcing  in  of  the  slotted  key-pieces  necessarily  swells  the  ends 
of  the  screw-blanks  to  some  extent,  but  as  the  thread  is  cut 
afterward  no  harm  is  done.  This  thread  is  cut  with  a  Rlvett- 
Dock  threading  tool.  One-half  the  screw  is  held  in  a  split 
chuck  with  the  outer  end  steadied  by  the  tail-stock  center,  as 
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sliowii  in  Fig.  31,  tlie  blanlv  linving,  of  course,  been  previously 
turned  to  size. 

Bronze  busliings  are  set  into  tlie  base  of  tlie  engraving- 
bloil;s.  as  a  bearing  for  the  stem  of  tlie  turntable.  In  machin- 
ing the  inside  of  these  bushings  they  are  held  in  a  draw-in 
chuck  in  the  Jones  and  Lamson  turret  lathe,  rough  bored,  and 
then  fitiished  to  size  with  a  Schellenbach-Hunt  adjust- 
able boring-bar,  as  shown  in  Fig.  32.    The  use  of  a  boring-bar 
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Fig.  33.    Detail  of  the  Ball  Bearing  for  the  Turntable 

seems  to  be  the  best  way  to  secure  accurately  bored  bushings 
in  this  case,  as-any  attempt  to  finish  bore  with  a  tool  depend- 
ing on  a  carriage  stop  will  not  give  uniform  results. 

At  the  bottom  of  this  bronze  bushing  as  it  rests  in  place  in 
the  base,  is  a  special  form  of  ball  bearing  which  is  shown 
in  detail  in  Fig.  33.  The  cage  consists  of  two  punched 
disks  held  together  by  a  hub  onto  which  they  are  pressed  and 
riveted  fast.  The  manner  in  which  this  cage  works  between 
two  hardened  steel  disks  may  be  seen  by  referring  to  Fig.  7. 

*  «     * 

Reinforced  concrete  is  rapidly  coming  into  use  as  a  build- 
ing material  and  for  making  engineering  structures  of  all 
kinds.  It  is  a  material  admirably  adapted  for  permanent 
structures,  being  practicably  indestructible  and  gaining 
strength  with  age.  It  is  not  a  material  easy  to  handle,  how- 
ever, and  special  apparatus  and  experience  are  required  to 
make  a  concrete  structure  secure.  Some  who  are  of  the  ideal- 
istic type,  are  dreaming  of  an  ideal  building  material  which 
can  be  molded  into  form  without  the  difficulties  and  draw- 
backs of  concrete,  and  one  of  the  great  developments  of  the 
future  may  be  a  partial  realization  of  these  dreams.  It  is 
possible  that  water  will  be  the  principal  part  of  the  new  build- 
ing material.  Suppose  that  the  normal  temperature  were  at 
or  below  zero.  Water  would  then  make  an  ideal  building 
material,  provided,  of  course,  that  it  could  be  readily  obtained 
and  that  the  interior  temperature  of  the  building  would  never 
rise  above  the  melting  point.  Ice  blocks  would  then  be  as 
good  as  concrete  blocks,  and  finely  divided  ice  could  be  used 
for  the  bond  or  mortar  at  the  joints;  or  water-tight  forms 
could  be  used  to  give  the  desired  shape,  the  water  being 
poured  in,  and  allowed  to  freeze.  Ice  structures  have  been 
built  in  northern  countries,  and  used  for  a  variety  of  pur- 
poses, including  exposition  buildings  of  large  size.  The  dream- 
ers of  an  ideal  building  material  have  thought  of  the  possi- 
bility of  discovering  a  material  which  added  in  small  propor- 
tions to  water  would  cause  it  to  crystallize  and  take  perma- 
nent form  having  strength  and  heat-resisting  qualities  equal 
to  cement.  When  we  consider  how  little  solid  matter  is  re- 
quired to  make  a  firm  jelly,  it  does  not  seem  inherently  im- 
possible that  the  dream  may  be  realized.  Granting  realiza- 
tion, then,  monolithic  construction  would  be  reduced  to  the 
simplest  terms,  and  the  cost  of  transportation  of  the  greater 
bulk  of  the  material  in  cities  would  be  eliminated,  save  that 
the  charge  for  water  is  partly  due  to  the  cost  of  piping  to 

the  spot. 

*  *     * 

A  great  many  women  students  are,  at  the  present  time, 
studying  at  the  German  engineering  schools.  According  to  a 
consular  report,  1.230  female  students  are  enrolled  at  the  nine 
leading  German  engineering  schools. 


PATENT  LAWS  AND  THE  COST  OF 

MANUFACTURE 

In  the  new  British  patent  act  a  clause  is  Inserted  requir- 
ing that  articles  patented  in  Great  Britain  shall  be  manufac- 
tured in  that  country  to  "an  adequate  extent."  The  United 
States  Consul  J.  M.  McCunn  of  Glasgow,  states  that  he  has 
been  informed  that  under  this  law  parts  of  patented  machines 
and  devices  could  be  manufactured  in  the  United  States  and 
then  simply  assembled  in  Great  Britain.  The  ground  on 
w-hich  this  view  is  taken  is  that  each  part  of  a  machine  con- 
sidered separately  is  not  a  patented  article,  and  that  the  pat- 
ent merely  applies  to  the  machine  as  a  whole.  As  no  test 
case  has  been  brought  into  the  courts,  the  Consul  states  that 
the  previous  opinion  Is  the  generally  accepted  reading  of  the 
law  until  a  test  case  has  been  brought.  Should  this  be  a 
sound  opinion  it  would  mean  that  the  new  British  patent 
act  would  be  valueless  in  bringing  about  the  results  for 
which  it  was  framed,  and  the  construction  of  the  law  along 
the  lines  Indicated  would  be  entirely  out  of  harmony  with 
ordinary  common  sense.  From  an  engineer's  point  of  view 
assembling  in  itself  cannot  be  considered  manufacturing.  A 
manufacturer  of  patented  articles  would  at  least  be  expected 
to  make  the  majority  of  the  integral  parts.  It  is  admitted, 
of  course,  that  it  is  difficult  to  draw  a  distinct  line  between 
actual  manufacturing  and  assembling.  Many  automobile 
firms,  for  instance,  buy  a  large  proportion  of  the  parts  ready- 
made  from  manufacturers  of  specialties  in  that  line,  yet, 
these  manufacturers  are  generally  and  properly  considered 
makers. of  automobiles.  When  assembling  pure  and  simple 
is  referred  to,  however,  it  is  clear  that  no  engineer  would 
refer  to  the  process  as  manufacturing,  and  the  British  law- 
yers who  would  interpret  the  new  law  to  that  effect  are 
likely  to  find  it  rather  difficult  to  convince  an  intelligent 
court,  and  even  more  difficult  to  secure  expert  testimony  to 
support  their  view  of  this  matter. 

Taking  larger  views  of  the  question,  however,  and  consider- 
ing from  the  productive  engineer's  point  of  view  the  benefit 
derived  fom  a  law-  requiring  patented  articles  to  be  manufac- 
tured in  every  country  where  the  patent  is  granted  for  the 
article,  there  is  considerable  chance  for  difference  of  opinion 
with  the  framers  of  the  new  British  patent  act.  While  it  is 
reasonable  to  require  that  every  inventor  or  firm  owning 
an  invention  should  make  use  of  it  if  a  monopoly  in  the 
manufacture  of  the  article  In  question  is  expected,  it  is  not 
so  clear  that  it  is  reasonable  to  require  that  every  patented 
article  should  be  manufactured  in  every  country  where  the 
patent  is  in  force.  Such  a  requirement  is  simply  an  indica- 
tion of  the  narrow  sphere  of  thought  from  w-hich  mankind 
is  slowly  emerging,  and  is  distinctly  uneconomical  from  the 
productive  engineer's  point  of  view.  It  requires  a  duplica- 
tion of  plant  and  special  machinery  at  great  expense;  in 
the  end  no  actual  benefit  is  derived  by  anybody,  and  the 
productive  capacity  of  a  great  number  of  people  is  merely 
turned  into  wrong  and  useless  channels.  The  engineer  is 
concerned  primarily  with  the  reduction  of  the  cost  of  pro- 
duction, and  to  him  the  question  of  prime  importance  should 
be  to  what  extent  any  special  law  reduces  this  cost.  From 
the  engineer's  point  of  view  it  would  evidently  be  best  that 
the  whole  world's  supply  of  a  certain  article  be  manufac- 
tured in  one  or  a  few  places  where  the  cost  of  production 
of  that  certain  article  is  the  lowest.  Of  course,  the  economic 
gain  from  centralized  manufacture  would  be  lost  in  cases  of 
exceptionally  bulky  or  heavy  manufactures,  where  increased 
freight  charges  would  become  a  serious  item.  In  this  con- 
nection tariff  duties  between  different  countries  ought  to 
be  considered,  but  as  these  are  artificial  and  not  natural 
barriers,  the  engineer  may  disregard  them  for  the  moment 
when  he  endeavors  to  arrive  at  a  law  governing  the  most 
economical  methods  of  production.  In  the  final  analysis,  of 
course,  the  results  of  tariffs  between  different  countries  must 
also  be  considered,  as  they  increase  the  cost  of  production  of 
the  world's  total  supply  of  any  one  article,  and  consequently 
work  in  opposition  to  the  constant  aim  of  the  engineer  of 
decreasing  the  cost  of  production  and  devising  means  for 
producing  the  largest  amount  of  goods  at  the  smallest  expen- 
diture of  labor. 
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TWIST  DRILL  GRINDING 
The  drill  is  one  of  the  most  coniuioii  tools  usihI  by  the  ma- 
chinist and  it  is  also  the  tool  which,  perhaps,  receives  the 
most  all-round  maltreatment,  as  will  be  evident  by  examining 
the  supply  in  the  average  shop.  Broken  drills  and  poorly 
ground  points  are  very  closely  related,  as  one  is  often  the 
effect  of  the  other.  An  Improperly  ground  drill  also  means 
that  the  quantity  and  quality  of  the  work  is  affected;  hence, 
the  mechanic  should  know  what  the  requirements  for  a  cor- 
rectly formed  drill  point  are,  for  while  it  is  impracticable  to 
grind  a  drill  theoretically  correct  by  hand,  such  knowledge 
will  enable  one  to  more  closely  approach  the  true  form.  A 
machine  especially  designed  for  this  purpose  is,  however,  to 
be  recommended.  The  requirements,  briefly  stated,  are  as 
follows:     The  two  cutting  edges  should  be  equi-angular  with 


ng.  1 


Fig.  3 
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Figs.  1,  2  and  3.  iUustrating  the  Effects  produced  by  DrlU  Points 
improperly  ground 

the  axis,  and  of  the  same  length;  the  angle  of  clearance  for 
each  cutting  edge  should  be  the  same,  and  the  clearance 
should  increase  toward  the  center  of  the  drill. 

In  Fig.  1  is  shown  the  relation  of  the  drill  point  to  the  hole 
bored,  when  the  cutting  edges  are  not  at  the  same  angle  with 
the  axis.  As  will  be  seen,  one  side  will  do  all,  or  at  least  a 
greater  part  of  the  work,  thus  subjecting  the  drill  to  an  un- 
balanced torsional  or  twisting  strain,  which  does  not  occur 
W'hen  each  cutting  edge  is  in  action,  as  then  the  tendency  of 
each  side  to  spring  away  from  the  cut  is  counterbalanced  by 
the  opposite  side.  The  drill  will  also  be  forced  against  the 
side  of  the  hole,  resulting  in  an  enlargement  of  the  latter. 

The  effect  produced  when  the  lengths  of  the  cutting  edges 
are  unequal  is  illustrated  in  Fig.  2.  As  the  drill,  when  it  is 
fed  into  the  metal,  revolves  about  the  center  A.  the  horizontal 
distance  x,  from  this  point  to  the  longest  side,  will  be  equal 
to  the  radius  of  the  hole,  which  will,  of  course,  be  larger  than 
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Fig.  4.     Clearance  Angle  at  the  Periphery  and  Angle  that  the  Point 
should  make  ^vith  the  Cutting  Edges 

the  drill  diameter  if  the  point  A  is  not  central;  hence,  if 
holes  of  the  correct  diameter  are  to  be  drilled,  each  cutting 
edge  must  be  exactly  the  same  length.  In  Fig.  3  is  shown  a 
drill  point  having  cutting  edges  inclined  at  different  angles  to 
the  axis,  and  of  different  lengths,  thus  combining  the  disad- 
vantages ihentioned  in  the  foregoing. 

The  clearance  for  the  cutting  edge  is  a  very  important  fea- 
ture of  drill  grinding.  Drills  split  through  the  web  are  usually 
an  Indication  of  improper  clearance  or  excessive  feed.  If  the 
end  of  the  drill  conformed  exactly  to  the  shape  of  the  bottom 
of  the  hole,  obviously  it  would  not  cut,  as  the  lack  of  clearance 
would  make  it  impossible  to  sink  the  cutting  edges  Into  the 
metal;  consequently,  when  there  is  insufficient  clearance  for  a 
given  feed,  the  drill  binds  back  of  the  cutting  edges,  thus  sub- 


jecting it  to  an  excessive  torsional  strain.  Theoretically,  the 
clearance  should  be  Just  enougli  to  permit  the  drill  to  cut 
freely,  in  order  to  give  the  cutting  edges  the  maximum  auiouut 
of  support.  The  Cleveland  Twist  Drill  Co.  advocates  a  clear- 
ance angle  of  12  degrees  at  the  periphery  of  the  drill,  with  a 
gradual  Increase  toward  the  center  until  the  point  or  line 
joining  the  two  cutting  edges  Is  at  an  angle  of  135  degrees, 
as  shown  in  Fig.  4.  When  soft  material  is  to  be  drilled  and 
heavier  feeds  are  used,  the  angle  of  clearance  may  be  in- 
creased to  15  degrees,  while 
for  hard  material  such  as  tool 
steel,  for  example,  the  amount 
of  clearance  can  be  dimin- 
ished as  the  feed  must  neces- 
sarily be  light,  and  a  strong 
cutting  edge  is  required. 

As  previously  stated,  the 
clearance  should  gradually  in- 
crease toward  the  drill  point. 
The  reason  for  this  will  be 
apparent  by  considering  the  movement  of  two  points  A  and  B 
(Fig.  5)  on  the  cutting  edge,  as  the  drill  is  fed  downward,  one 
point  being  much  nearer  the  center  than  the  other.  Assuming 
that  the  feed  is  constant,  the  path  described  by  each  of  these 
points  will  correspond  to  that  indicated  by  the  helical  lines 
shown.  As  the  vertical  distance  x  that  each  point  moves 
per  revolution  of  the  drill  will  be  the  same,  the  angle  of  the 
smaller  helix  or  spiral  will  be  greater  than  that  of  the  larger 
one.  The  angle  of  the  helix,  in  each  case,  indicates  the  mini- 
mum clearance  necessary  at  that  particular  point,  for  a  fe*d 
per  revolution  equivalent  to  the  distance  x.  The  amount  of 
feed  indicated  has  been  greatly  exaggerated  in  order  to  make 
the  comparison  clearer. 

There  is  a  difference  of  opinion  concerning  the  exact  shape 
of  a  drill  point,  both  in  regard  to  the  form  of  the  end  and 
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Fig.  fi.  The  Angles  of  the  Rellcal 
Paths  described  by  the  Points  A  and 
B  show  why  the  Angle  or  Clearance 
should  increase  toward  the  Drill  Point 


•  With  Shop  Operation  Sheet  Supplement. 
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Fig.  6.     Form  given  to  the  Up  of  a  Drill  by  the  Sellers 
Drill-grinding  Machine 

the  angle  between  the  cutting  edges.  The  Sellers  grinder 
(the  operation  of  which  is  described  in  the  Shop  Operation 
Sheet  accompanying  this  issue)  so  controls  the  drill  in  rela- 
tion with  the  grinding  wheel  that  the  surface  of  each  lip 
conforms  to  the  segment  or  part  surface  of  a  cone,  as  shown 
in  Fig.  6.  The  axis  a-a  of  the  cone  is  inclined  to  the  axis  b-6 
of  the  drill,  and  also  lies  in  a  different  plane,  as  shown  in 
the  view  to  the  right,  thus  giving  the  cutting  edge  the  re- 
quired clearance  which,  obviously,  increases  toward  the  drill 
point.  If  we  assume  this  hollow  cone  to  be  a  grinding  wheel 
revolving  about  the  axis  a-a  with  the  drill  point  held  against 
it  as  shown,  the  surface  of  one  lip  will  evidently  be  ground  to 
the  desired  conical  form.  It  is  not  necessary,  however,  in 
order  to  grind  each  lip  to  this  form,  to  resort  to  such  a 
method.  In  the  drill  grinding  machine  referred  to,  this  same 
surface  is  produced  by  turning  the  drill,  which  is  held  In  a 
suitable  chuck,  around  the  axis  a-a  of  the  cone,  while  an 
emery  wheel  having  a  flat  surface  tangent  to  the  surface  of 
the  cone,  grinds  the  point. 

As  to  the  angle  of  the  point,  recent  tests  (the  results  of 
which  are  given  in  this  and  the  May  issue)  have  demonstrated 
that  an  included  angle  of  118  or  120  degrees  is  about  right. 
The  pressure  required  to  force  a  drill  through  the  metal  be- 
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ccmes  less  as  the  angle  of  the  point  is  diminished,  but  the 
power  required  to  turn  it  increases;  therefore  it  is  not  ad- 
visable to  have  the  angle  of  the  point  too  acute,  as  then  the 
power  consumption  will  be  too  great,  and.  on  the  other  hand, 
the  point  should  not  be  too  blunt,  owing  to  the  excessive  end- 
thrust  and  the  resulting  strain  on  the  machine. 


REAMING  MACHINE  FOR  CHAMBERED  HOLES 
IN  PULLEYS  AND  SPINDLE  SLEEVES 

The  difficulty  of  obtaining  a  true  hole  when  reaming  in  a 
lathe  or  drill  press,  particularly  when  the  parts  to  be  reamed 
have  chambered  cr  relieved  holes,  is  well  known;  in  the  latter 
case  it  is  almost  impossible  to  get  the  two  ends  of  the  hole  to 
line  up.  even  though  lloating  reamers  be  used  for  this  pur- 
pose. In  order  to  overcome  these  difficulties  the  Hoefer  Mfg. 
Co..  of  Freeport.  111.,  has  built,  for  use  in  its  own  shop,  the 
reaming  machine  shown  in  the  accompanying  illustration. 

The  base  and  column  are  the  same  as  used  for  the  com- 
pany's  regular   tU-inch    drills.     The   metal   cover   fastened   to 

the  base  encloses  a 
bracket  carrying  a 
bevel  gear  and  pinion 
transmitting  the  power 
from  the  pulleys  shown, 
to  the  spindle  of  the 
device.  The  key  or 
drift  hole  of  this  spin- 
,dle  Is  shown  just  below 
the  cone  pulley.  The 
end  of  the  spindle 
which  points  upward, 
fits  a  No.  3  Morse  taper 
and  holds  the  shank  of 
the  reamer  arbor.  On 
this  arbor  an  adjusta- 
ble shell  reamer  is 
placed,  and  at  the  up- 
per end  of  the  arbor, 
Just  above  the  reamer, 
a  small  pilot  is  provid- 
ed which  enters  into 
the  guiding  arbor  above 
it.  This  guiding  arbor 
is,  in  turn,  held  in  the 
non-rotating  spindle 
carried  by  the  column. 
As  shown  in  the  illus- 
tration, a  rack  is  at- 
tached to  this  spindle 
by  means  of  which  it 
can  be  raised  and  low- 
ered by  the  wheel  and 
lever  shown. 
'  The  device  Is  used  for 
reaming  spindle  sleeves, 
pulleys  and  the  holes  in  various  gears.  These  holes  are  first 
bored  in  a  drill  press  by  means  of  a  special  boring  bar  extend- 
ing through  the  cored  hole  of  the  sleeve  into  a  revolving  bush- 
ing In  the  base  of  the  jig.  The  boring  bar  is  provided  with 
two  double-ended  cutters  placed  about  one  inch  apart,  one  cut- 
ter being  used  for  roughing,  and  the  other  for  finishing  the 
hole  about  0.010  inch  under  the  standard  size.  The  guide  bar 
of  the  reaming  machine  (held  in  the  upper  non-rotating  spin- 
dle) is  ground  to  a  sliding  fit  for  the  bored  pulley  or  sleeve. 
In  operating  the  reaming  machine,  the  upper  non-rotating 
spindle  with  its  guiding  arbor  is  raised,  and  the  pulley  is 
slid  onto  the  arbor.  The  spindle  is  then  lowered  until  the 
guiding  arbor  engages  the  pilot  on  the  end  of  the  reamer  bar, 
and  the  operator  starts  up  the  machine,  meanwhile  holding  the 
cone  pulley  witli  both  hands  on  opposite  sides  of  the  rim. 
As  the  lower  spindle  rotates,  he  exerts  a  slight  pressure  on 
tne  pulley,  thereby  feeding  it  over  the  reamer  until  the  latter 
comes  through  at  the  top.  Since  the  guiding  bar  above  and 
the  shank  of  the  reamer  arbor  below  quite  closely  fit  the 
hole  before  and  after  reaming,  respectively,  any  error  in  the 
alignment  of  the  hole  is  hardly  possible.    The  upper  and  lower 


MachiDe  for  Accurate  Reaming  of  Long 
Holes  in  PuUeys,  Sleeves,  etc. 


corners  of  the  reamers  are  stoned  off  by  a  small  oil  stone,  and 
a  very  snionlli  hole  results  in  the  work.  The  reaming  is  done 
by  the  drill  press  operator,  who  performs  the  reaming  opera- 
tion while  a  hole  is  being  bored  in  the  drill  press,  the  two 
machines  being  placed  near  together.  In  the  illustration  a 
pulley  is  shown  finish  reamed,  the  reamer  being  visible  at 
the  upper  end  of  the  pulley,  which  is  supported  by  the  shank 

of  the  reamer  arbor. 

•     •     • 

OFFSETTING  CYLINDERS  IN  SINGLE-ACTING 
ENGINES* 

A  great  deal  has  been  said  recently  about  the  offsetting  of 
cylinders  in  single-acting  engines  and  many  claims  of  superi- 
ority are  made  by  those  who  employ  this  form  of  construc- 
tion. About  twenty-five  manufacturing  establishments  in  the 
United  States  are  building  engines  in  which  the  cylinders  are 
offset,  chiefly  those  of  the  automobile  type,  and  one  company 
is  formed  for  the  purpose  of  making  engines  in  which  the 
offset  is  equal  to  the  crank  radius  and  the  connecting  rod 
length  is  about  3%  times  the  crank  radius.  Among  the  claims 
made  by  manufacturers  for  offset  engines  are:  greater  power. 
less  side-pressure  of  the  piston  on  the  walls  of  the  cylinder, 
better  turning  effort,  less  vibration,  smoother  running  quali- 
ties and  when  one  cam  shaft  is  used,  a  more  convenient  me- 
chanical arrangement. 

The  author  of  this  paper  gives  a  complete  mathematical 
analysis  of  the  effect  on  the  length  of  stroke,  turning  force, 
side-pressure  of  piston  on  cylinder,  etc.,  under  various  con- 
ditions of  ratio  of  length  of  crank  to  length  of  connecting- 
rod  and  amount  of  offset,  the  latter  ranging  from  zero  to  an 
amount  equal  to  the  length  of  the  crank.  The  mathematical 
expressions  by  which  these  conditions  are  investigated  take 
into  account  the  length  of  the  crank,  the  length  of  the 
connecting-rod,  the  amount  of  offset,  the  area  of  the  piston 
head,  the  weight  of  the  reciprocating  parts  and  the  revolu- 
tions per  minute.  The  engines  of  various  manufacturers  are 
made  by  means  of  these  mathematical  expressions,  and  the 
effects  on  side-pressure,  vibrations,  etc.,  are  all  tabulated.  In 
brief,  the  results  of  these  investigations  may  be  summarized 
as  follows: 

Offsetting  increases  slightly  the  length  of  stroke  and  the 
crank  angle  passed  over  during  the  stroke  toward  the  crank 
shaft. 

The  maximum  value  for  the  side-pressure  of  the  piston  on 
the  cylinder  walls  decreases  as  the  offset  increases  vip  to  the 
value  of  one-half  the  crank  radius  for  any  ratio  of  L  -i-  R. 

The  work  lost  in  friction  due  to  the  side-pressure  of  the 
piston  on  the  cylinder  walls  decreases  as  the  offset  increases 
up  to  a  value  of  75  per  cent  of  the  crank  radius. 

Both  the  maximum  value  of  the  side-pressure  and  the  work 
lost  In  friction  increase  as  the  value  of  the  ratio  L  -~  R  de- 
creases. 

Offsetting  decreases  the  height  and  weight  of  the  engine. 

Offsetting  increases  the  life  of  the  cylinder  and  piston. 

Offsetting  Improves  the  thermal  cycle. 

The  author  makes  the  following  comparison  of  the  impor- 
tance of  these  various  considerations: 

Improvements  due  to  offsetting.  (1)  in  the  thermal  cycle. 
(2)  in  the  mechanical  arrangement,  (3)  in  the  turning  effort 
curve,  and  (4)  in  lubrication,  are  very  slight  and  may  be 
neglected.     The  real  advantages  are: 

a.  A  reduction  of  the  frlctional  losses  due  to  the  pressure 
of  the  piston  on  the  walls  of  the  cylinder,  resulting  in  a  slight 
increase  in  mechanical  efficiency  and  less  wear  of  the  piston, 
piston  rings,  and  cylinders,  and  consequently  longer  life. 

6.  A  reduction  of  the  maximum  value  of  the  side-pressure 
of  the  piston  on  the  walls  of  the  cylinder  allowing  the  use 
of  shorter  connecting  rods,  shorter  pistons,  and  shorter  cylin- 
ders, resulting  In  a  shorter  and  lighter  engine  and  in  lower 
inertia-forces  due  to  the  reciprocating  parts. 

The  most  important  of  these  advantages  would  be  a  con- 
siderable saving  in  weight. 

The  disadvantage  of  offsetting  lies  in  the  fact  that  the 
reduction  in  average  side-pressure  and  maximum  side-pres- 
sure grows  less  as  the  speed  and  inertia-force  increase,  so 
that  for  a  speed  of  1,400  to  1,500  R.  P.  M.  there  is  either  no 
reduction  at  all  or  an  increase. 
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Articles  contributed  to  Machinery  with  the  expectation  of  pajTnent  niuBt  bn  bubmltted  exclusively 


BORING  MILL  GAGE  AND  A  SWAGE  HOLDER 

A  slioit  time  a^o  li.  \V.  Cooper,  general  luaiiaKer  of  the 
Danville  Foundry  &  Machine  Co.,  showed  nie  a  liandy  little 
attachment  used  on  their  big  boring  mills  for  sizing  large 
pulleys  and  fly-wheels.  The  device  (shown  in  KIg.  1)  con- 
sists of  a  bar  of  one-inch  cold-rolled  steel  about  three  feet 
long,  fastened  by  cast-iron  brackets  to  the  inside  of  the  lious- 
iiig  of  the  mill  and  back  far  enough  to  clear  the  cross-rail 
nicely.     On  this  bar  is  a  sliding  cast-iron  bracket  carrying  a 


Fig.  1.    Device  for  Measuring  Circular  Worlc  on  tlie  Boring  Mill 

measuring  rod,  as  shown  in  Fig.  1.  Rods  of  suitable  length 
for  sizing  every  'Standard-size  pulley  or  fly-wheel  made  in  this 
shop  are  kept  in  a  rack  close  to  the  mill,  and  when  a  job  is 
put  on.  a  rod  numbered  to  correspond  to  the  number  of  the 
casting  to  be  turned  is  put  into  the  socket  in  the  bracket  and 
shoved  in  as  far  as  it  will  go.  It  is  then  locked  in  place  by 
turning  the  little  hand-wheel  screw  shown.  With  this  de- 
vice, work  can  be  brought  to  size  with  the  mill  running  at 
full  speed,  as  the  right  diameter  has  been  obtained  when  the 
point  of  the  measuring   rod   will   just  swing  past   the   piece. 


Fig.  2.    A  Steam-hamnier  Swage-bolder  or  "Deadman" 

When  the  gage  is  used  with  the  machine  revolving  it  should 
he  swung  against  the  work  from  the  rear  side  or  against  the 
direction  of  rotation  to  prevent  it  from  being  forced  past 
and  bent.  This  tool  may  be  used  effectively  on  any  large  cir- 
cular work,  the  outside  of  which  is  turned  on  a  boring  mill, 
as  anyone  who  has  had  to  use  calipers  on  such  work  will 
understand. 

Another  very  good  thing  that  I  saw  in  this  shop  is  the 
"deadman,"  or  swage-holder  for  the  steam  hammer,  shown  in 
Fig.  2.  For  the  blacksmith,  with  only  one  helper  who  must 
he  used  to  operate  the  hammer,  this  tool  is  extremely  useful. 
As  will  be  seen,  the  holder  is  made  to  take  almost  any  style 
of  spring-swage  and  is  adjustable  for  height  by  means  of 
staggered  holes  in  the  upright  piece  and  a  pin   in  the  socket 


Oil  the  base-strap.  The  base-strap  can  also  be  moved  around 
the  block  by  loosening  the  clamping  bolt,  which  allows  tbe 
swage  to  be  placed  In  different  position  on  the  anvil.      E.  V. 


AN  IMPROVED  REAMER  HOLDER 
When  reaming  In  the  lathe  the  tendency  for  a  reamer  to 
slip  oft  the  center  is  not  due  to  any  inclination  of  the  reamer 
Itself  to  draw  into  the  hole  faster  than  It  is  fed  In,  but  due 
rather  to  the  fact  that  there  Is  very  little  stock  Ijeing  removed, 
and  that  the  reamer  Is  usually  held  from  rotating  by  a  dog 
or  holder  of  some  kind  which  acts  on  one  side  only,  thereby 
tending  to  pry  the  reamer  off  the  center.  When  a  reamer 
is  held  in  this  way  there  is  also  a  liability  of  its  reaming 
different  size  holes  owing  to  the  fact  that  sometimes  it  may 
have  a  little  more  stock  to  remove  than  at  others,  and  that 
it  may  be  fed  faster  in  one  hole  than  another;  which  in  either 
case  would  tend  to  spring  the  reamer  a  little  more  out  of  line 
in  one  hole  than  another,  thereby  causing  the  holes  to  vary 
in  size.  This  is  especially  true  with  small  reamers  with  long 
shanks. 

To  overcome  these  difficulties  the  writer  devised  the  holder 
shown  in  the  accompanying  illustration.  The  idea  in  part 
was  borrowed  from  Prof.  John  E.  Sweet's  double-tailed  dog. 
Referring  to  the  sketch,  A  was  made  from  a  piece  of  machin- 
ery   steel    about    %  inch  x  To  inch  x  5  inches.     The    clearance 


Holder  which  prevents  a  Reamer  ft-om  SUdlng  off  the  Center 

hole  for  the  reamer  shank  is  1  inch  and  it  will  take  reamers 
up  to  1%  inch  in  diameter  and  some  larger  ones,  this  depend- 
ing, of  course,  on  the  size  of  the  shank.  The  holes  for  the 
pivot  screws  B  should  be  drilled  and  tapped  clear  through 
from  one  way  before  the  clearance  hole  for  the  reamer  is 
drilled,  so  as  to  bring  them  nicely  in  line.  The  pivot  screws 
are  made  from  tool  steel  and  hardened;  the  included  angle 
of  the  points  Is  60  degrees.  The  studs  C  are  14  inch  cold 
rolled  steel.  The  driver  D  which  is  clamped  on  the  tail- 
stock  spindle,  is  made  from  hard  maple,  which  answers  the 
purpose  just  as  well  as  though  it  were  made  of  cast  iron  or 
steel.  A  good  way  to  make  it  is  to  bore  a  hole  in  a  block  of 
wood  to  fit  the  tailstock  spindle,  and  drill  the  holes  for  the 
carriage  bolts  E ;  then  cut  enough  out  through  the  center  of 
the  block  so  that  the  studs  C  will  be  a  loose  fit  in  the  slots 
when  the  driver  is  clamped  in  place  as  shown. 

To  get  the  female  centers  in  the  reamer  shank  approxi- 
mately in  line  to  receive  the  pivot  screws,  drill  a  small  hole 
through  the  shank  of  the  reamer  and  countersink  with  a 
center  reamer.  It  is  not  necessary  that  the  hole  should  pass 
exactly  through  the  center  of  the  shank.  The  shanks  of  most 
reamers  will  be  found  soft  enough  so  that  they  may  be  drilled 
readily.  The  studs  C  fit  loosely  in  the  blocks  D.  but  when 
the  reamer  tries  to  rotate  they  come  against  these  blocks, 
and  being  on  opposite  sides  of  the  reamer  and  self-adjusting, 
the  reamer  will  be  held  without  any  cramp,  and  there  will  not 
be  any  tendency  for  it  to  lift  off  the  center.  In  using  this 
holder  all  that  is  necessary  for  safety  is  to  pass  a  string  or 
belt  lace  around  the  holder  and  driver  and  hold  it  with  one 
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hand,    well    out   of   the   way,    while   feeding    with    the   other. 
Another  point  of  advantage  Is  that  the  shanks  of  the  reamers 
will  not  become  marred  or  bent. 
Syracuse,  N.  Y.  George  G.  Pobteb. 


DISTINCTIVE  COLORS   FOR  PIPING   IN  A 
MANUFACTURING  PLANT 

The  question  of  using  distinctive  colors  for  the  various 
lines  of  piping  in  a  nianufact\iring  plant  is  one  that  has 
scarcely  received  the  consideration  that  it  deserves.  The  fact 
that  a  pipe  is  a  pipe  and  that  the  lino  gives  no  trouble  is 
enough  for  a  great  many  superintendents  and  works  managers. 
If  there  be  any  trouble  there  are  the  plumbers  and  pipe  fitters 


PIPING 

o   • 

..Black 

...Dark  terra  cotta 
...Pea  Green 
...Blue 

...Canary  yellow 
..Buff 

r. Light  terra  cotta 
..Olive 
...Pearl  Gray 
...Vermillion 
..Light  Lilac 
...Pure  Drab 
...Black 
...Medium  Blue 
...Light  Seal  Brown 
...Deep  Sea  Green 
...Light  Stone 

Light  and  Power  220  V..._ 

Light  and  Power  110  V.... 

Telephone  Bells 

Patrol 

Live  Steam  and  Drips 

Exhaust  Steam  and  Drips.. 

1 

Boiler  Feed  and  Hot  Wate 

Cold  Water 

1 

Sprinkler 

Sprinkler  Valves... 

Waste 

Heating  Air  Ducts 

'     1 

Heating  Pipes 

Gas  Pipes. 

Blast  Pipes 

Air. 

Vacuum 

...Inside  Pink 
)ING 
...Black 

Dark  terra  cotta 

Drinking  Water 

IVIOLC 

Electric  Light  220  V 

Electric  Light  110  V 

...Blue 
..-.Red 

...Yellow  Drab 
..  .Vermillion 
...Pea  Green 

Patrol 

1 

Power... 

Testing 

Fire  Alarm 

Bells..... 

J/ci  (.•/)  hicrf/,y.  Y. 

Color  Board  giving  List  of  Pipes  and  Wire  Moldings  TPith  Name 
and  Sample  of  Color 

who  put  up  the  Job;  let  them  look  after  it.  They  have  made 
all  of  the  changes  and  put  in  the  new  connections  and  know 
practically  the  exact  location  of  every  valve  and  union  in 
the  system.  The  thing  that  the  superintendent  does  not  stop 
to  consider  is  this:  There  is  the  possibility  that  the  men 
who  did  the  work  may  leave  the  employ  of  the  compuany  be- 
fore new  men  have  been  on  the  job  long  enough  to  have 
learned  all  of  the  details  of  the  system,  the  result  of  which 
might  be,  should  an  accident  occur  to,  say  a  water  line,  con- 
siderable damage  before  anyone  unfamiliar  with  the  system 
could  trace  the  line  through  a  network  of  piping  to  a  valve 
controlling  the  supply.  With  the  different  lines  of  piping 
painted  distinctive  colors,  it  would  be  a  comparatively  easy 
matter  for  anyone  to  trace  the  particular  line  to  a  valve,  shut 
the  valve  and  stop  the  flow  of  water  before  any  great  amount 
of  damage  had  been  done. 

The  best  example  of  a  color  scheme  tor  piping  that  has 
come  under  my  notice,  is  the  one  in  use  at  the  Hawthorne 
plant  of  the  Western  Electric  Co.  They  not  only  use  dis- 
tinctive colors  for  the  different  pipe  lines  throughout  the 
plant,  but  they  have  extended  the  use  of  the  color  scheme  to 
the  moldings  of  the  wiring  system.  Moreover,  I  noticed  that 
there  were  "color-boards"  upon  the  walls  of  the  different 
buildings.  The  boards  were  about  six  or  eight  inches  wide 
and  probably  eighteen  inches  long,  and  had  a  list  of  the  lines 
of  piping  and  moldings,  the  name  of  the  color  distinctive  of 
each  line  of  pipe  or  molding,  and  a  small  rectangle  painted 


with  the  particular  color,  as  Indicated  in  the  accompanying 
illustration.  Thus  there  was  no  possibility  of  a  workman 
mistaking  the  line  unless  he  was  unable  to  read  or  was  color- 
blind. 

This  color  scheme  is  not  standardized  by  any  means,  but 
it  has  the  advantage  of  covering  a  wide  range — more  than 
most  shops  would  need — and  it  was  carefully  worked  out,  the 
idea  being  to  get  colors  that  would  "hold"  and  still  not  be 
so  near  alike  in  shade  as  to  be  confusing  to  the  workmen. 

Columbus,  Ohio.  0.  E.  Bliven. 


LUBRICANT  FOR  LATHE  CENTERS 

Until  recently  I  have  had  considerable  trouble  with  lathe 
centers,  especially  on  small  work  when  using  high  speed  steel, 
as  the  work  is  revolved  so  fast  that  It  is  almost  impossible  to 
keep  the  centers  from  cutting.  White  lead  is  used  by  many 
to  remedy  this  trouble,  but  I  do  not  know  what  advantage 
white  lead  has  over  ordinary  machine  oil,  unless  It  is  the 
odor  that  is  given  off  when  the  centers  become  heated,  as 
this  acts  as  a  sort  of  warning.  It  may  not  be  generally 
known  that  dry  or  powdered  red-lead,  mixed  with  a  good 
grade  of  machine  oil  to  about  the  consistency  of  cream,  is  an 
excellent  lubricant  for  lathe  centers.  Since  using  this  mix- 
ture I  have  never  had  a  center  cut,  though  they  get  very  hot 
sometimes. 

In  order  to  test  the  eflSciency  of  this  lubricant  'as  compared 
with  a  mixture  of  graphite  and  white  lead  composed  of  equal 
parts  of  these  materials  mixed  with  the  best  grade  of  machine 
oil,  a  piece  of  machinery  steel  7/16  inch  in  diameter  was 
placed  between  the  lathe  centers  (which  were  lubricated  with 
the  graphite  mixture)  and  revolved  at  a  speed  of  490  revolu- 
tions per  minute  for  five  minutes  without  stopping.  After 
the  piece  had  been  revolving  about  two  and  a  half  minutes  I 
could  not  bear  my  hand  on  it,  and  it  was  necessary  to  loosen 
the  tail-stock  spindle  in  order  to  give  the  lubricant  a 
chance  to  work  in  between  the  bearing  and  center.  At  the 
end  of  tour  minutes  the  lubricant  was  smoking  badly,  and  at 
the  end  of  five  the  piece  was  taken  out  of  the  lathe,  and  the 
center  examined.  There  was  a  slight  burr  thrown  out  around 
the  hole,  and  by  the  aid  of  a  glass  it  could  be  seen  that  con- 
siderable cutting  action  had  taken  place.  The  red  lead  and 
machine  oil  mixture  was  then  used  for  lubricating  the  centers, 
with  the  result  that  when  the  piece  was  removed  from  the 
lathe  at  the  end  of  five  minutes,  the  hole  did  not  show  any 
cutting  action  whatever,  but  instead  was  very  highly  polished. 

Geneva,  N.  Y.  Rot  B.  Demixg. 


REPAIRING  A  LARGE  CRANK-SHAFT 

Some  time  ago  I  was  called  upon  to  repair  the  crank-shaft 
of  a  large  pumping  engine,  which  had  a  crank-pin  broken  as 
indicated  in  the  engraving.  This  shaft  was  18  feet  long, 
14  9/16  inches  in  diameter  and  had  two  cranks  with  pins  10% 
inches  in  diameter  by  10  inches  long.  It  was  a  solid  forging 
and  weighed  10,880  pounds.  The  broken  ends  of  the  pin, 
attached  to  each  web,  were  first*  drilled  and  planed  off  smooth. 
Each  piece  was  then  placed  In  a  horizontal  boring  mill  and 


'LV 


lV 


'LATge,  SoUd  Crank-shaft  T^hich  was  broken  as  indicated,  and 
repaired  by  Forcing  a  Pin  into  the  "Webs 

roughly  bored  for  the  new  pin  which  was  to  be  fitted.  The 
two  faces  A  were  then  bolted  together  with  the  webs  exactly 
in  line,  and  placed  in  the  mill  a  second  time  and  bored,  thus 
bringing  the  two  holes  absolutely  in  line.  The  webs,  still 
bolted  together,  were  next  put  on  the  planer  and  key-seated, 
and  in  this  way  both  key-seats  were  also  kept  in  perfect  align- 
ment.   The  pin  was  then  forged  and  turned  to  the  required 
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Blze,  as  shown  at  B.  After  It  was  finished  In  the  lathe  It  was 
placed  between  the  centers  of  the  milling  machine,  and  key- 
seats  were  cut  Into  each  end.  A  small  part  a  was  left  on 
one  end  as  shown,  so  that  the  pin  could  be  turned  In  the  lathe, 
and  key-seated,  without  changing  Its  position  on  the  centers, 
thus  lieeplng  both  key-seats  and  fittings  In  perfect  alignment. 
Ninety  tons  was  decided  to  be  the  proper  pressure  for  forcing 
the  pin  Into  place,  so,  for  an  experiment.  1  used  the  formula 
and  factor  curve  In  the  Data  Sheet  of  August,  1903,  by  Stan- 
ley H.  Moore,  and  found  It  to  be  correct. 
The  formula  given  In  this  Data  Sheet 
for  determining  the  required  pressure  in 
tons  Is: 

AD  (PF) 

P  = 

2 

iwhere  P  equals  pressure  In  tons,  .4.  equals 
\area  of  fitting  in  square  Inches,  D  equals 
difference  In'  diameter  between  plug  and 
Ibore,  P  F  equals  pressure  factor  taken  from 
the  Data  Sheet  chart.  The  required  pressure 
or  the  value  of  P  was  90  tons,  so  transpos- 
ing the  formula  and  solving  for  D  It  be- 
came: 

2P 

D= 

A  (PF) 

The  holes  in  the  webs  for  the  new  pin  are 
8  Inches  in  diameter  and  7  Inches  long,  and 
|by  referring  to  the  curve  in  the  Data  Sheet 
,the  value  of  P  F  for  an  8-inch  fitting  was 
,found  to  be  55,  so,  substituting  the  known 
values: 

2  X  90 

D  = =:  0.0186  inch. 

8  X  3.1416  X  7  X  55 

As  the  hole  was  counter-bored  a  short  distance,  thus  cutting 
down  the  area,  I  increased  the  allowance  for  the  fit  tp  .019 
inch,  with  the  result  that  the  pressure  required  to  force  the 
pin  into  place  was  approximately  90  tons.  A  hydraulic  press 
was  used  for  this  purpose  and  the  pin  was  forced  into  the 
lightest  half  of  the  crank  first.  After  the  shaft  was  tested 
In  the  lathe  and  found  true,  the  ends  of  the  pin,  which  were 
made  3/16  inch  longer  than  the  web  thickness  and  hollowed 
out  on  the  end,  were  riveted  over  into  the  countersink  in  the 
web.  The  bearings  were  then  turned  true,  and  the  job  was 
finished.  J.  S.  Van  Pelt. 

Augusta,  Ga. 


holes  are  pierced  In  the  rontral  portion,  and  a  '4-Inch  hole  In 
each  wing.  The  thickness  of  the  stock  used  In  the  spring  Is 
0.055  Inch.  The  width  of  the  slock  Is  equal  to  the  length  of 
the  spring.  The  springs  are  cut  from  the  end  of  the  sheet  to 
allow  the  stock  to  be  fed  through  the  die  from  front  to  back. 
The  die  bolder  A  shown  In  Fig.  2  1b  made  of  cast  Iron, 
finished  on  the  top  and  bottom  and  on  all  bosses.  The  top 
Is  recessed  to  fit  the  die,  which  Is  1  Inch  thick  X  6%  Inches 
wide.     More  will  be  said  about  the  die  holder  subsequently.     The 


Fig.  2. 


SUB-PRESS  DIB  FOR  SPECIAL  SPRINGS. 

The  die  described  in  this  article  was  designed  and  made 
for  the  manufacture  of  a  special  spring  used  In  connection 
with  a  heat  regulator.  This  spring  is  of  an  irregular  shape, 
and  it  was  conceded  that  the  only  proper  way  to  obtain  these 
springs  at  a  reasonable  cost  was  through  the  medium  of  a 
punch  and  die.  The  first  set  of  dies  for  this  work  was  made 
In  the  ordinary  way,  without  applying  the  sub-press  principle, 
but  these  tools  were  soon  found  to  be  of  little  value,  as  the 
eteel  used  in  the  springs  was  a  special  grade,  hard  to  punch. 


Marhtnery.S.T. 
Pig.  1    Spring  to  be  made  In  Sub-press  Die  in  Fig.  2 

and  it  was  essential  that  the  blanks  must  come  from  the 
press  straight.  The  tools  just  mentioned  would  not  leave  the 
blank  straight,  and  only  a  few  could  be  punched  before  the 
die  would  be  sheared  and  thereby  rendered  useless.  The 
sub-press  die  described  in  the  following  was  then  designed, 
and,  after  being  made  and  put  in  commission,  proved  satis- 
factory. A  large  number  of  blanks  have  already  been  punched, 
and  the  die  Is  still  In  good  condition.  The  spring  shown  In 
Fig.  1  is  I814  Inches  long  X  1%  Inch  wide  on  central  part 
of  the  spring,  and   %   Inch  wide  on  the  wings;    two   %-lnch 


Plan  and  Elevation  of  Sub-press  Die  for  Making  Spring  shown  in  Fig.  1 

die  Is  a  sectional  die,  consisting  of  four  pieces;  the  two  pieces 
C  and  D  are  1  Inch  thick  X  3%  Inches  wide  X  IO14  Inches 
long;  the  two  pieces  E  and  F  are  1  inch  thick  X  3%  Inches 
wide  X  10%  Inches  long.  The  four  pieces  are  finished  on  all 
sides,  and  are  then  placed  In  position  on  a  surface  plate,  and 
the  form  of  the  spring  is  scribed  on  the  surface.  The  stock 
is  then  removed  to  within  1/16  inch  of  the  scribed  line.  The 
screw  and  dowel  holes  O  are  next  drilled,  there  being  three 
screw  and  two  dowel  holes  in  each  of  the  four  pieces. 
Each  of  the  sections  is  next  fitted  tightly  Into  Its  proper  posi- 
tion In  the  die  holder.  The  die  holder  Is  then  placed  under 
a  drill  press,  and  the  holes  are  transferred  into  it  from 
the  sections.  The  screws  used  are  J/L-inch  filister  head 
cap  screws;  the  dowels  are  made  from  %-lnch  drill  rod. 
With  the  die  still  In  position,  the  four  square  key  slots  shown 
are  laid  out,  one-half  of  tlie  slot,  which  Is  %  inch  square, 
being  In  each  section  of  the  die.  These  keys  serve  to  keep 
the  four  sections  of  the  die  in  an  accurate  position,  and 
thus  prolong  its  life. 

Before  removing  the  sections,  the  templet  of  the  spring  Is 
laid  on  the  top  surface  of  the  die,  and  with  a  scrlber  the 
outline  of  the  templet  is  scratched  on  the  die.  The  sections 
are  now  removed  and  the  keyways  H  are  machined  accurately 
to  the  lines,  and  the  form  of  the  spring,  which  has  already 
been  roughed  out.  Is  finished.  The  holes  I  to  be  pierced  In 
the  blank  are  now  laid  out,  drilled,  and  reamed.  This  work 
finishes  the  machine  work,  and  the  sections  are  now  ready  to 
be  hardened  and  tempered  In  the  usual  manner. 

The  reason  for  making  this  die  in  four  sections  was  that  the 
die,  being  20  Vi  Inches  long  over  all  and  the  hole  for  the  blank 
I814  inches  X  "s  inch,  it  was  impossible  to  harden  the  die  suc- 
cessfully in  one  piece.  The  sections  being  hardened,  and  the 
temper  drawn,  the  edges  of  the  sections  are  ground  to  a  true 
surface,  a  very  small  amount  of  stock  being  removed. 

When  the  bottoms  of  the  sections  have  been  ground,  they 
are  again  placed  in  position  in  the  die  holder.  With  a  scrlber 
the  hole  for  the  blanking  punch,  as  well  as  the  four  holes 
for  the  piercing  punches,  are  scratched  through  the  die  on 
the  die  holder.  The  Sections  are  then  removed,  and  the  stock 
in  the  die  holder  machined  out  to  allow  the  blank  and 
piercings  to  fall  through.    The  sections  of  the  die  are  then 
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replaced  and  fastened  in  place  by  the  screws.  The  dowels  are 
fitted  and  driven  in  place,  as  well  as  the  square  keys.  The 
die  is  now  ready  to  receive  the  punch  shown  in  elevation  in 
Fig.  2.  This  is  made  as  follows:  The  punch  holder  J  is  of 
cast  Iron,  machined  on  the  top,  bottom,  and  on  the  bosses.  The 
dove-tail  K  is  fitted  to  the  ram  of  the  press.  The  punch  A 
Is  of  tool  steel  2^!  Inches  thick,  6%  Inches  wide,  and  19'A 
Inches  long.  This  piece  of  steel  Is  machined  on  all  sides,  and 
the  punch  fitted  to  the  die.  The  holes  for  the  piercing 
punches  If  are  now  transferred  through  the  die  into  the  base 
of  the  punch;  after  these  holes  are  drilled  and  reamed,  the 
punch  is  removed  from  the  die.  The  set-screw  holes  N  are 
drilled  and  tapped.  The  punches  0  are  turned  and  fitted  into 
the  base  of  the  blanking  punch. 

The  punch  Is  now  ready  to  be  fastened  to  tlie  punch  holder. 
In  order  to  do  this,  the  punch  Is  placed  in  Its  working  posi- 
tion In  the  die;  the  holder  Is  then  placed  on  top  of  the  punch, 
and  the  bosses  for  the  guide  pins  lined  up  in  position.  With 
a  scriber  the  outline  of  the  base  of  the  punch  is  scratched  on 
the  punch  holder;  the  punch  is  then  removed  and  the  screw 
and  dowel  holes  P  drilled  and  counter-bored  in  its  base. 
The  punch  holder  is  then  placed  in  position  to  receive 
the  punch,  which  is  placed  on  the  holder  between  the  lines 
already  scratched,  and  the  screw  and  dowel  holes  P  are  trans- 
ferred through  the  punch  to  the  holder.  The  holes  are  then 
tapped,  and  the  punch  holder  is  now  ready  to  receive  the 
punch,  which,  after  being  fastened  by  the  screws,  has  the 
dowels  fitted,  and  driven  in  place.  This  punch  is  not  hard- 
ened, but  left  in  its  soft  state,  to  allow  for  staking  and  cutting 
in  the  die  in  case  it  wears  small. 

The  piercing  punches  0  are  now  fitted;  the  shank  is  fitted 
to  the  punch  base,  and  the  opposite  end  to  holes  in  the  die. 
These  punches  are  then  hardened  and  tempered,  after  which 
they  are  placed  in  position  in  the  blanking  punch,  and 
fastened  by  set-screws  X.  The  punch  is  now  complete,  and 
placed  in  working  position. 

The  punch  and  die  is  then  fastened  on  a  horizontal  boring 
mill,  and  the  four  guide  pin  holes  R  are  bored,  great  care 
being  taken  to  have  these  holes  exactly  in  line.  After  boring, 
the  holes  are  reamed,  using  a  lining  reamer,  which  insures 
perfect  alignment.  The  guide  pins  S  are  next  turned  to 
1.01.5  inch  diameter,  and  !!"•;  inches  long.  After  turning, 
the  pins  are  hardened  and  tempered,  and  then  ground  the 
entire  length.  The  ends  fitting  the  die  holder  are  a  driving 
fit,  the  remaining  part  being  a  sliding  fit  in  the  holes  in  the 
punch  holder.  The  punch  and  die  are  then  ground  on  the 
cutting  surfaces,  and,  after  driving  the  guide  pins  in  position, 
the  punch  Is  placed  on  the  pins  and  gently  lowered  to  the 
face  of  the  die,  to  test  the  accuracy  of  the  tools.  If  the 
punch  enters  tne  die  equally  free  on  all  sides,  and  the 
piercing  punches  are  found  to  be  in  line  with  the  holes  in 
the  die,  the  punch  and  die  are  pronounced  ready  for  use. 

This  tool  proved  satisfactory  from  the  start,  and  nearly 
25,000  springs  have  been  blanked  to  date,  the  blanking  punch 
having  been  staked  and  cut  in  once,  which  operation  required 
about  one  hour's  time.  Notboh. 


ISOMETRIC  PERSPECTIVE 

I  must  take  exception  to  one  or  two  statements  of  Mr. 
Honey  in  Machineby  for  August,  1907,  as  regards  isometric 
perspective.  In  the  first  place,  "perspective"  is  not  in  this 
connection  "an  erroneous  expression."  According  to  the  first 
definition  in  the  Standard  dictionary,  perspective  is  "the  art 
or  theory  of  representing,  by  a  drawing  made  on  a  flat  sur- 
face, solid  objects  or  surfaces  seen  as  not  lying  in  that  sur- 
face; delineation  of  objects  as  they  appear  to  the  eye;  spe- 
cifically, in  mathematics,  a  branch  of  projective  geometry." 

Isometric  projection  certainly  fills  this  bill  as  far  as  the 
first  part  of  the  definition  Is  concerned;  and  if  we  consider 
objects  as  they  appear  to  the  eye,  their  appearance  depends 
entirely  on  the  point  of  view.  In  the  so-called  "painter's"  or 
"diminishing"  perspective,  the  object  appears  to  no  two  ob- 
servers the  same.  It  just  happens  that  in  Isometric  perspec- 
tive or  projection,  the  point  of  view  is  an  unusual  one — ■ 
namely,  one  In  a  line  passing  through  the  object  at  an  equal 
angle  to  all  three  co-ordinate  axes;  an  angle  best  expressed  in 


fiiiiiiliar  language  by  saying  that  it  corresponds  to  that  of 
tlie  greatest  diagonal  of  a  cube.  If  a  cube  be  so  tilted  that 
the  line  of  sight  passes  through  this  greatest  diagonal,  the 
outline  presented  will  be  a  regular  hexagon,  with  the  nearest 
corner  of  the  cube  in  the  center  of  the  circumscribed  circle. 
This  is  the  exact  isometric  projection  of  the  cube.  A  photo- 
graph taken  of  a  cube  with  this  greatest  diagonal  in  the  axial 
line  of  the  camera  lenses  would  exactly  coincide  with  an 
isometric  perspective  of  the  same  cube,  care  being  taken  that 
the  scale  was  the  same. 

The  Isometric  representation  is  by  no  means  "distorted." 
The  fact  that  such  a  body  as  a  cube,  which  is  symmetrical  with 
regard  to  every  axis,  is  reproduced  isometrically  as  a  perfect- 
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Fig.  1. 


Example  showing  that  Objects  are  not  dlatorted  when 
drawn  in  iBometric  Projection 


ly  symmetrical  drawing,  whereas  the  "diminishing"  or  "artis- 
tic" perspective  or  projection  of  the  same  cube  may  have  no 
two  sides  or  angles  alike,  shows  that  the  isometric  projection 
is  in  fact  the  only  one  which  is  not  distorted. 

It  is  also  not  strictly  correct  to  say  that  "whenever  it  Is 
necessary  to  represent  circles  in  this  kind  of  projection,  the 
drawing  of  ellipses  is  unavoidable  in  whatever  position  the 
object  is  placed."  It  depends  entirely  on  the  object.  If  its 
shape  be  such  that  every  circular  outline  therein  lies  in  one 
of  the  co-ordinate  planes,  ellipses  will  be  necessary  whenever 
the  object  is  supposed  to  be  viewed  along  the  line  of  sight 
above  referred  to — namely,  at  equal  angles  to  all  the  co-ordi- 
nate axes;    and  the  major  and  minor  axes   of  such  ellipses 
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Fig,  2.     A  Crank-ahaft  showTi  in  laometric  Projection 

will  bear  to  each  other  the  proportion  of  1  to  V3  =  l  :  1.732; 
that  is,  considering  1  as  the  diameter  of  any  circle,  the  major 
and  minor  axes  of  the  corresponding  ellipse,  projected  iso- 
metrically in  the  same  manner,  are  respectively  1.225  and 
0.707.  Most  other  circles,  not  lying  in  these  co-ordinate 
planes,  as,  for  instance,  in  the  faces  of  a  cube,  will  also  be 
ellipses.  But  If  we  have  a  circle  lying  in  a  plane  at  right 
angles  to  the  greatest  diagonal  of  the  cube,  and  view  it  along 
this  diagonal,  not  only  will  it  appear  as  a  circle;  but  it  can 
appear  as  nothing  else.  Further,  the  isometrical  projection 
of  a  sphere  cannot  be  anything  else  than  a  circular  outline, 
no  matter  from  what  point  of  view,  in  what  plane  projected, 
or  from  what  distance  viewed. 

It  is  also  not  true  that  "this  distortion  increases  with  the 
increase  of  the  dimensions  of  the  object";  because  in  the  first 
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place  there  is  no  distortion;  in  the  second,  tlie  Isometric  pro- 
jection beins  supposed  to  be  talien  with  rays  of  light  tliat  are 
parallel  to  each  other,  that  Is,  taken  at  an  inllnite  distance 
from  the  object,  dimensions  have  nothing  to  do  with  the  case; 
it  Is  a  matter  of  ijioportlon  only. 

Fig.  1  shows  an  isometrlcal  projection  of  a  cube  projected 
at  right  angles  to  it.s  greatest  diagonal,  and  with  a  circle  In- 
scribed in  the  triangle  produced  by  this  section. 

In  this  connection  allow  uie  to  say  that  the  popularization 
of  Isometric  drawing  in  Oermany  and  America  is  due  to  me, 
It  having  been  facilitated  by  the  Isometrically-ruled  paper 
patented  by  me  in  Germany  In  19t)2,  and  a  sheet  of  which 
was  sent,  for  the  purpose  of  patenting  it,  to  the  American 
publishers  who  are  now  pushing  the  system.  As  far  as  I 
know,  no  patent  was  applied  for,  but  some  of  the  material 
used  in  an  American  pamphlet  on  the  subject  is  taken,  with- 
out credit,  from  my  "jA'itfaden  fiir  die  Isomctrische  Projek- 
tion,"  published  by  Gebr.  Jiinecke,  Hanover,  in  1902.  One  of 
the  illustrations  (shown  in  Fig.  2)  used  by  the  American  pub- 
lishers for  advertising  purposes,  over  some  such  inscription  as 
"Can  you  draw  this?"  is  Fig.  132  of  my  German  book.  I  send 
you  my  original  drawing.  Although  nothing  has  been  paid 
me  for  the  use  of  my  material,  I  like  to  have  the  satisfaction 
of  being  properly  credited.  Roiii:kt  Grimsiiaw. 

Dresden,  Germany. 


FORMULA  FOR  MILLING  V-SHAPED  GROOVES 
WITH  INCLINED  TOP  AND  BOTTOM 

The  accompanying  formula  and  table  will  be  found  very 
useful  in  making  patterns  and  broaches  for  brackets,  such 
as  are  used  on  bicycle  lamps,  automobile  speed  indicators, 
etc.  These  brackets,  in  order  to  fit  into  each  other,  must 
have  the  top  and  bottom  of  the  teeth  inclined  at  the  same 
angle,  as  shown  by  the  lines  E  A  and  K  G  in  the  engraving. 


Maehinvry,  A".  I". 

Diagram  for  Deriving  Formula  for  Setting  Index-head  for 
Cutting  V-shaped  Grooves 

Assume  that  the  number  of  teeth  is  X,  that  the  cutter 
angle  L  Z)  B  is  given,  and  that  the  radius  H  G  equals  1.  The 
angle  LHB.  which  is  the  angle  of  one  tooth,  is  bisected  by 
the  radius  H  G.  Draw  L  F  perpendicular  to  0  G.  Tbe  line 
KA  represents  the  bottom  of  the  tooth;  the  plane  in  which 
the  angle  of  the  cutter  for  milling  the  tooth  must  be  meas- 
ured is  perpendicular  to  K  A.  Assume,  therefore,  that  the 
angle  is  measured  in  a  plane  F D.  (See  lower  view  of  en- 
graving.) 

360  degrees 
Angle  LHB  =  - 


Since  HG  bisects  angle  LHB, 

360  degrees 


Angle  LHG  =  - 


N 


and  L  F=:sin- 


2  A' 


360° 
2n' 


360"" 
FD  =  LFXcotLDF  =  B\n X  cot  /.  I)  F. 

But  FD  also  lies  In  the  plane  containing  the  rlgbt  triangle 
ODF. 

360" 

0  F  =  0  H  +  II  F  =  I  +  H  F ;  but  H  F  =  cob , 

2N 
consequently 

360° 

O  F  =  1  +  cos 

2\ 
and 

360° 

sin X  cot  L  n  F 

FD               2N 
cos  O  F  D  = = = — . 


OF 


1  +  cos  - 


360° 
2X 


The  angle  OFT)  equals  the  angle  O  A  O,  or  the  angle  to 
which  to  set  the  index  head. 

TABLE  OF  ANOLES  FOB  BETTING  INDEX  HEAD  WHEN  MILLING 
V-SHAPED  GROOVES 


Included  Angle 

o£ 

Included  Angle  of 

No.  of 

Cutter 

No.  of 

Cutter 

Teeth 

Teetli 

60° 

w 

Uy= 

!<0'- 

■  10 

74°  5' 

80° 

53' 

31 

84°  57' 

87°  5' 

11 

75  35 

81 

53 

33 

85   6 

87  11 

13 

76  50 

83 

36 

33 

85  16 

87  16 

13 

77  53 

83 

3 

34 

85  35 

87  31 

14 

78  45 

83 

33 

as 

85  33 

87  26 

15 

79  31 

83 

58 

36 

85  40 

87  30 

16 

80  11 

84 

31 

37 

85  47 

87  34 

17 

80  46 

84 

41 

38 

85  54 

87  38 

18 

8t  17 

84 

59 

39 

86   0 

87  42 

19 

81  45 

85 

15 

40 

86   6 

87  45 

30 

83  10 

85 

39 

41 

86  13 

87  48 

31 

82  84 

85 

43 

42 

86  17 

87  51 

32 

82  53 

85 

54 

43 

86  33 

87  54 

33 

83  13 

86 

5 

44 

86  .37 

87  57 

34 

83  39 

86 

15 

45 

86  33 

88   0 

25 

83  45 

86 

24 

46 

86  37 

88   3 

26 

84   1 

86 

33 

47 

86  41 

88   5 

27 

84  13 

86 

39 

48 

86  45 

88   8 

38 

84  35     86 

46 

49 

86  49 

88  10 

39 

84  37    86 

53 

50 

86  53 

88  12 

30 

84  47     86 

59   i 

The  formula  above  expressed  in  words  would  be: 
The  cosine  of  the  angle  to  uhich   to  set  the  index  head 
equals  the  sine  of  one-half  of  the  tooth  angle,  multiplied  by 
the  cotangent  of  one-half  of  the  cutter  angle;  this  product 
divided  by  1  plus  the  cosine  of  one-half  the  tooth  angle. 
Belvidere,  111.  Irving  Banwell. 


The  triangle  L  F  D  shown  at  the  right  in  the  engraving  is 
in  a  plane  perpendicular  to  0  A.     In  this  triangle 


CAM-OPERATED  PRINTING  PRESS  MECHANISM 

It  was  desired,  on  a  printing  press,  to  remove  the  printed 
sheets  from  the  cylinder  at  the  rate  of  fifty  a  minute.  The 
cylinder  was  6  inches  in  diameter  and  rolled  back  and  forth 
over  the  type  bed.  The  type  bed  also  moved  back  and  forth 
the  same  distance  as  the  cylinder,  one  moving  forward  while 
the  other  moved  backward.  The  sheets  extended  two-thirds 
around  the  cylinder  and  were  held  by  grippers  at  the  front 
edge.  When  the  cylinder  reach  a  position  in  which  the  front 
edge  of  the  sheet  was  at  the  top — after  having  made  one  com- 
plete revolution — the  sheet  was  to  be  taken  off  the  cylinder 
and  carried  23  inches  horizontally.  The  object  of  this  article 
is  to  describe  the  means  by  which  this  was  accomplished. 

The  movement  of  the  press  will  be  understood  from  Fig.  1. 
The  crank  A  drives  the  carriage  or  type  bed  by  means  of 
pitman  B  acting  on  bracket  C.  Bracket  D  is  bolted  to  the 
under  side  of  the  carriage,  and  at  its  lower  end  engages  with 
lever  E.  This  lever  is  pivoted  at  its  center  F,  and  its  upper 
end  engages  the  cylinder,  thus  securing  the  same  movement 
of  type  bed  and  cylinder,  but,  as  stated  above,  in  opposite 
directions.  The  sheet  is  fed  to  the  cylinder  in  position  O 
and  is  gripped  for  removal  at  the  take-off  position  H.  J  repre- 
sents the  extreme  throw  of  the  cylinder  forward. 

An  interesting  point  to  be  noted  here  is  the  surface  speed 
of  this  cylinder.     When  near  the  take-off  position  the  cylin- 
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der  center  moves  approximately  one  inch  for  each  lO-degrees 
revolution  of  the  crank.  If  it  had  simply  a  rolling  motion, 
the  same  as  a  cart  wheel,  a  point  on  the  top  of  the  cylinder 
would  move  2  inches  in  this  time.  Being  geared  to  the  car- 
riage and  the  carriage  moving  backward  an  inch — the  same 
distance  as  the  cylinder  center  moves  forward — causes  the 
point  on  the  top  of  the  cylinder  to  move  another  inch,  or  3 
Inches  in  all.  The  paper  is  therefore  unwound  from  the  cylin- 
der at  this  rate  of  speed  or  about  9  feet  per  second,  and  mech- 
anism had  to  be  designed  to  take  it  as  fast. 

The  figures  1,  2  and  3  represent  the  position  of  parts  of  the 
mechanism  after  a  10-,  20-  and  30-degree  revolution  of  the 
crank  from  the  take-off  position  0.  The  movement  of  the 
take-oft  is  as  follows:  K  represents  a  pair  of  racks  which 
slide  In  ways  and  mesh  with  gears  L.  These  racks  are  con- 
nected by  rods  which  carry  the  grlppers  M.     The  pinions  'N 


base  equal  to  one  member  of  the  proportion  and  the  altitude 
equal  to  the  other  and  draw  the  hypothenuse.  A  proportional 
to  any  given  dimension  may  be  found  by  laying  oft  the  given 
dimension  from  0  on  the  horizontal  and  erecting  a  perpen- 
dicular to  the  hypothenuse,  which  will  be  the  required  dimen- 
sion. 

Scraps  of  tracing  cloth  are  very  useful  In  plotting  out  move- 
ments on  the  drawing  board.  The  laying  out  of  cams  is  made 
easy  by  having  the  cam  shape  on  the  cloth  in  pencil;  the 
ram  may  then  be  given  the  same  motion  as  in  the  machine, 
and  the  shape  altered  to  produce  the  required  movement 
This,  of  course,  only  applies  to  face  cams. 

The  points  1,  2  and  3  were  the  most  essential  in  the  design 
of  the  cam,  and  were  laid  off  along  the  center  line  of  the 
connection  R  at  1',  2'  and  3'.  This  was  done  by  means  of  the 
strip  of  cloth  as  explained  above.    It  Is  evident  that  as  connec- 


I 


Fig.l 
Figa.  1  and  2.    Lay-out  of  Cam  and  Cam  Motions  for  Printing  Preas 


are  fastened  to  the  same  shaft  as  L  and  mesh  with  the  sta- 
tionary racks  0.  This  shaft  is  journaled  and  has  a  horizon- 
tal movement  of  l\i  Inches  by  means  of  the  connections  P  and 
lever  Q.  Lever  Q  is  reciprocated  by  means  of  the  cam  on 
the  crank  shaft  through  connection  R.  The  driving  of  rack 
K  is  another  variation  of  the  cart-wheel  principle.  The  dis- 
tance the  rack  K  will  move  for  each  inch  of  movement  of  the 
center  of  the  gear  and  pinion,  equals  the  ratio  of  the  radius 
of  the  pinion  to  the  sum  of  the  radii  of  the  pinion  and  gear. 
The  pinion  and  gear  are  2%  and  5  inches  respectively.  The 
ratio  is  therefore  1%  to  3%. 

Since  most  draftsmen  do  not  have  proportional  dividers, 
and  as  it  often  happens  that  they  cannot  be  adjusted  fine 
enough  even  when  the  draftsman  does  have  them,  a  con- 
venient way  in  which  to  find  proportional  dimensions  is 
shown   in   Fig.   2.     Make  a  right-angled    triangle   having  the 


tion  R  moved  out,  its  end  S  would  drop,  thus  raising  the 
roller  slightly  at  each  ten  degrees  of  revolution  of  the  cam. 
The  exact  positions  of  the  roller  are  indicated  by  short  lines 
at  1",  2"  and  3". 

Spaces  of  ten  degrees  were  laid  off  about  the  center  T 
either  side  of  the  center  line  TO,  with  the  exception  of  70  de- 
grees "dead"  time  at  U.  Circles  from  the  points  1',  2'  and  3' 
were  scribed  about  the  center  T  to  their  respective  radial 
lines,  allow-ing  for  the  increments  at  1",  2"  and  3".  Circles 
were  drawn  with  these  centers  the  size  of  the  cam  roller,  and 
curves  were  drawn  tangent,  thus  giving  the  contour  of  the 
cam  walls. 

When  this  most  important  part  of  the  cam  was  determined, 
the  remaining  ten  degrees  spaces  on  the  upper  half  of  the 
cam  were  twelve  in  number.  The  space  along  the  center 
line  from  3'  to  V  was  divided  into  twelve  parts  decreasing  in 
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size  so  as  to  produce  a  gradual  movement  down  to  the  "dead" 
part  of  the  cam.  When  tliese  points  were  descrlbeii  about  the 
center  T  onto  their  respective  ten  degree  radial  lines,  the  cam 
walls  were  drawn   In. 

The  lower  half  of  the  cam  from  V  to  IV  was  simply  to 
produce  a  return  movement.  On  the  center  line  TW  the 
movements  for  this  part  of  the  cam  are  shown.  The  5%  Inch 
of  throw  from  V  to  W  was  divided  Into  thirteen  parts — the 
number  of  ten  degree  spaces — which  were  graduated  so  as 
to  start  the  roller  slowly  from  the  Inactive  portion  of  the 
cam,  Increasing  to  obtain  the  greatest  movement  at  the  cen- 
ter, and  slowing  down  again  for  the  reversal  of  motion.  The 
ten  degrees  from  W  to  0  was  to  allow  an  opportunity  for  a 
better  curve  to  reverse  the  motion.  The  movement  of  the 
<!am  from  0  to  W  gives  >/»  Inch  movement  along  the  center 
line.  This  causes  the  take-off  at  the  cylinder  to  run  by  and 
reverse  its  motion  and  be  on  the  return  stroke  when  it  grasps 
the  paper.  In  the  portion  of  the  cam  from  3"  to  U  the  slight 
variation  due  to  the  dropping  of  the  connection  at  S  was 
neglected  as  being  of  no  Importance.  The  same  was  true 
regarding  the  lower  part  of  the  cam  from  U  to  0.  Both  these 
portions  of  the  cam  might  have  been  laid  out  according  to 
either  the  gravity,  simple  harmonic  or  elliptic  formulas.  The 
eye  proved  to  be  a  sufficient  guide  in  this  case.  It  is  good 
practice  to  lay  oft  the  Increments  along  the  center  line  as 
shown  in  the  diagram.  The  relative  movement  or  time  of 
the  cam  may  then  be  seen  at  a  glance. 

This  cam  was  cut  in  the  lathe,  a  former  having  first  been 
filed  up.  By  putting  the  cam  and  former  on  an  arbor,  remov- 
ing the  screw  from  the  cross  slide  and  putting  a  weight  on 
the  slide  to  keep  the  tool  against  the  former,  the  cam  was 
roughed  out.  A  roller  of  slightly  smaller  diameter  than  the 
finished  size  was  fitted  to  the  tool  to  bear  on  the  former.  The 
cutting  edge  of  the  tool  was  kept  even  with  this  roller.  A 
finishing  cut  was  taken  with  a  rather  odd  tool.  It  consisted 
ot  a  piece  of  tool  steel  the  same  diameter  as  the  roller  to  be 
used,  squared  on  one  end  to  fit  the  tool-post.  This  piece  was 
left  round  for  a  sufficient  length  to  bear  on  the  former.  At 
the  end.  teeth  were  cut  in  it  the  same  as  a  file,  and  the  tool, 
when  hardened,  was  ground  to  size.  After  taking  a  finishing 
cut  with  this  tool  the  cam  and  roller  were  a  fine  fit. 

New  York  City.  David  .1.  Walsh. 


EFFICIENT   TYPE    OF   BLANKING   AND 
FORMING  DIE 

A  novel  design  of  die  which  will  appeal  to  progressive 
manufacturers,  as  well  as  die-make<rs,  is  shown  in  the 
accompanying  Illustration.  Ordinarily  the  blank  is  punched 
out  and  then  put  through  the  successive  bending  operations 
until  It  is  completed.    The  type  of  die  shown  herewith,  which 
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Fig.  1.    A  Die  in  which  the  Outer  Edges  are  used  for  Shearing  the 
Metal  when  Blanking 

can  be  employed  on  most  classes  of  work,  does  not  cut  out  the 
blank,  but  trims  off  the  metal  on  the  outside,  leaving  the 
blank  attached  to  the  strip  until  the  last  bending  operation 
Is  completed,  when  It  is  cut  off.  All  these  operations  are 
successive.  While  the  bending  operation  is  taking  place, 
piercing  and  blanking  punches  are  preparing  another  blank. 
The  die  proper,  which  is  shown  in  Fig.  1,  does  not  look  famil- 
iar to  the  average  die-maker,  as  he  is  accustomed  to  dies 
having  holes  cut  through  corresponding  to  the  shape  of  the 
piece  to  be  blanked.  In  this  case,  the  outside  of  the  die  is 
used  as  a  cutting  edge  for  shearing  the  stock  to  the  required 
shape. 

The  first  thing  to  be  done  when  constructing  such  a  die 
would  be  to  develop  or  determine  the  shape  of  the  blank 
before  it  is  bent  to  shape.     The  best  and  surest  way  known 


to  tho  writer  is  to  carefully  ascertain  the  shape  as  near 
as  possible  and  then  cut  out  two  blanks,  by  hand,  exactly 
alike,  marking  each  with  the  same  symbol.  One  of  tbeM 
blanks  is  then  bent  to  the  roinilred  shape,  and  If  the  piece  Is 
too  long  or  too  short  after  all  tho  bends  are  made,  the  dupli- 
cate can  bo  referred  to  when  making  another  pair  of  blanks 
with  the  required  changes.  By  following  this  method  of 
always  making  two  blanks,  then  bending  one  and  retaining 
tho  other  to  refer  to  until  the  desired  shape  is  obtained,  we 
have,  finally,  a  straight  blank  which  Is  useful  for  laying  out 
the  blanking  die.  The  bending  die  should  almost  Invariably 
be  made  before  the  blanking  die,  as  it  is  much  easier  to 
change  the  shape  of  the  templet,  than  to  change  the  blanking 
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Fig.  2.    Diagrammatical  View  of  Blanking  and  Forming  Die  for  Producing 
the  Piece  shown  at  C 

die.  After  the  bending  dies  are  completed  so  that  the  finished 
blank  is  correct,  the  duplicate  templet  can  be  used  to  lay 
out  the  blanking  die.  This  is  almost  universally  made  by 
cutting  a  hole  the  shape  of  the  templet,  through  the  die 
and  filing  it  to  size.  This  method  means  that  we  must  make 
a  blanking  die  and  punch  and  two  or  three  bending  dies  and 
punches,  which  also  means  that  there  are  to  be  two  or  three 
presses  in  use.  Compare,  mentally,  the  cost  of  producing 
1,000  blanks  made  under  such  conditions,  with  the  cost  of 
producing  the  same  number  made  with  one  die  and  with  one 
press  that  produces  a  finished  blank  at  each  stroke.  When 
the  nature  of  the  work  will  allow  slight  variations  on  the 
outside  of  the  blank,  there  is  no  comparison  whatever  be- 
tw^een  this  type  and  the  older  style  of  die. 

Referring  to  Fig.  2,  A  and  B  show  the  stock  after  the 
first  and  second  blanking  and  piercing  operations,  respect- 
ively, and  the  finished  piece  is  shown  at  C.  During  the  first 
operation  the  piece  is  blanked  by  the  punches  E  and  pierced 
by  the  three  punches  F.  As  the  blank  is  moved  along  for  the 
second  operation,  it  is  located  by  the  pilot-pin  G  which  enters 
the  hole  a.  The  lugs  &  are  formed  by  the  punches  H  on 
either  side,  after  which  the  piece  is  ejected  by  spring-pins 
located  at  c,  so  that  it  may  be  fed  along.  The  blank  is  then 
cut  off  by  the  punch  J. 

It  might  be  well  to  add   that  with  clever  designing,   this 

die  might  be  advantageously  used   for  work   requiring  more 

accuracy   than   that   here    illustrated. 

Pittsfield,  Mass.  F.  E.  Shailob. 

•     •     « 

The  Mechanical  World  gives  an  account  of  the  amount  of 
money  expended  on  aerial  navigation  by  various  governments 
during  1908.  In  Germany,  the  amount  of  public  money  spent 
was  about  $660,000.  The  French  government  spent  $235,000, 
and  Austria  Hungary  $27,000;  Great  Britain  expended  about 
$25,000.  Besides  the  large  public  expenditure  In  Germany, 
over  $1,300,000  was  privately  subscribed  In  that  country  in 
connection  with  the  Count  Zeppelin  fund. 


79(i 


MACHINERY 


June,  1909 


SHOP  KINKS 

PRACTICAL  IDEAS  FOR  THE  SHOP  AND  DRAFTING-ROOM 

ContiibutlonB  of  klnka,  devices  and  methods  of  dotnff  work  are  solicited  (tor 

this  column.    Write  on  one  side  or  the  paper  only  and 

send   sketches   when  necessary 

TO  TURN  SOFT  RUBBER 

Mount  the  rubber  roll  on  a  wooden  mandrel,  if  the  size 
of  the  hole  will  permit,  or  on  an  iron  mandrel  if  the  hole  is 
of  small  dimension.  Drive  the  work  at  about  the  same  speed 
as  for  finishing  brass.  For  a  turning  tool  use  a  worn-out  half- 
round  file,  without  drawing  the  temper.  Grind  out  nearly 
all  the  teeth  but  leave  a  sharp  burr  on  the  cutting  edge. 
This  saw-tooth  edge  is  what  does  the  work.  Give  the  tool 
plenty  of  clearance.  E.  B.  Gafkey. 

Lakewood,   Ohio. 


BELT  FASTENER 
The  accompanying  sketch  shows  a  belt  fastener,  attached 
to  a  3-inch  double  belt,  that  will  more  than  equal  the  strength 
of  the  belt  itself,  and  last  as  long.  It  is  made  of  a  common 
T-hinge  of  tlie  proper  width,  which  is  secured  to  the  belt 
by    eight    3/lG-inch    copper   rivets,   as   shown.     The   pin   hole 
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should  be  countersunk  in  the  ends  as  at  o,  and  the  edges 
of  the  hinge  nicely  rounded.  A  brass  pin  should  be  inserted 
in  place  of  the  steel  one  and  riveted  over  on  the  ends.  As 
will  be  seen,  the  knucl<Ie  part  of  the  hinge  comes  between 
the  ends  of  the  belt.  On  wide  belts,  two  or  three  hinges 
may  be  used.  A.  I.  Linslet. 

Cleveland,  Ohio. 


SPACER  FOR  LETTERING 

A  spacer  for  giving  the  proper  height  to  the  lettering  on 

the  body  of  a  drawing  is  shown  in  the  engraving.     As  will  be 

seen  it  is  made  by  fastening  together,  with  rubber  bands,  two 

flattened  pencils.     As  a  rule  these  letters  are  about  3/32  inch 


RUBBER  BANDS  - 
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high,  but  if  higher  or  lower  spaces  are  desired,  a  set  of  two 
oT  three  spacers  could  easily  be  made  which  would  answer 
all  the  requirements  of  a  drafting-room.  The  leads  are  easily 
sharpened  by  simply  removing  the  bands. 

Three  Rivers,  Mich.  E.  G.  Fetersox. 


TO  PREVENT  THE  BREAKAGE  OP  INCANDESCENT 
LIGHT  GLOBES 

Many  readers  of  Machinery  have  doubtless  been  annoyed 
by  the  continual  breakage  of  Incandescent  light  globes  bung 
near  some  rapidly  moving  Ijelt.  Of  all  the  electrical  phe- 
nomena whose  exact  nature  we  really  know  so  little  about, 
none  manifests  itself  to  us  more  frequently  than  the  static 
charge  residing  on  the  surface  of  a  moving  belt.  An  observ- 
ing person  will  notice  that  the  filament  of  a  lamp  in  prox- 
imity to  a  charged  belt  is  distorted  until  it  touches  the  glass, 
even  though  no  spark  is  visible.  Now,  when  the  current  is 
turned  on,  as  soon  as  the  filament  becomes  incandescent 
the  glass  cracks  and  the  lamp  is  on  the  retired  list.  Here 
is  a  simple  preventative:  Attach  to  the  lamp,  in  the  ordinary 
manner,  any  one  of  the  numerous  wire  protectors  on  the 
market.  To  this  protector  fasten  a  fine  wire,  say  number 
16  bell  wire,  and  run  it  to  an  overhead  I-beam,  water  pipe, 
or   other  metal   body   that   is   grounded.     Through   this   path 


the  static  charge  passes  nway  without  affecting  the  lamp. 
It  is  understood,  of  course,  that  the  protector  is  insulated 
from  the  lamp  circuit  by  being  fastened  to  the  insulated 
socket. 

Middletown,  N.  Y. 


Donald  A.  Hami'som. 


DEVICE  FOR  ROLLING  TIN-PLATE  TUBES 
A  rush  order  came  to  my  department  for  several  tliousand 
tin-plate  steam  heater  floor  tubes.  The  shop  rollers  were  too 
large  in  diameter  for  the  job.  and  the  usual  method  of  manu- 
facture, that  is,  bending  the  pieces  of  tin-plate  around  an  iron 
rod  in  a  groove  in  the  creasing  stake,  was  too  slow.  Conse- 
quently. I  made  an  appliance  similar  to  the  one  shown  in  the 
illustration.    The  device  consists  of  a  cast  iron  block  A,  which 
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is  bored  to  receive  the  roller  B,  having  a  slot  throughout  its 
length,  as  shown,  which  holds  the  metal  plate  .when  the  crank 
is  turned  and  the  roll  is  being  formed.  When  one  edge  of  the 
plate  C  is  inserted  in  the  slot  in  the  roller,  the  crank  is 
turned  two  or  three  times,  when  the  roller  and  tube  can  be 
withdrawn.  With  this  simple  tool,  the  output  was  increased 
to  500  per  hour,  as  against  50  per  hour  with  the  creasing  stake. 
Manchester,  England.  .  T.  Ii.es. 


ATTACHMENT  FOR  THE  DRAW^ING-BOARD 
In  laying  out  work,  it  is  often  necessary  to  locate  a  center 
or  some  other  point   beyond   the  scope  of  the  average  sized 
drafting-board.     The  accompanying  sketch  illustrates  a  simple 


\^   THUMB  SCREW 

device  that  has  been  found  to  meet  the  requirements  when 
such  occasion  arises.  If  the  attachment  is  made  according  to 
the  dimensions  given,  it  will  fit  any  board  up  to  1%  inch  in 
thickness.  W.  L.  Van  Ness. 

Toledo,  Ohio. 


TWO  TYPES  OF  BACK  TOOL  REST 
Fig.   1    illustrates  a   very   poor   back   tool   rest  which   may 
be  seen   on  some  new  screw  machines.     The   tool  lacks  sup- 
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port,    breakages    are  frequent,   and   the   efficiency    is   thereby 

greatly  diminished.  Fig.  2  shows  what  these  machines  need 
- — a  rigid  tool  rest.  F.  Raitek. 

Brighton,   Mass. 


NEW   MACHINERY  AND  TOOLS 


A   MONTHLY   RECORD   OF   APPLIANCES   FOR   THE   MACHINE   SHOP 


CHAMPION   DOUBLE   BACK-GEARED   LATHE 
AND  IMPROVED  GEAR  BOX 

In  Fig.  1  is  sliown  the  lieail-stocU  end  of  an  engine  lathe 
built  by  the  Champion  Tool  Works  Co.,  2422  Spring  Grove 
Ave.,  Cincinnati,  O.  The  special  feature  of  the  design  lies 
In  the  use  of  a  three-step  cone  for  a  high  power  belt,  which 
may  be  connected  with  the  spindle  either  directly  or  through 
double  biick  gears.  The  throwing  in  of  the  back  gears  or  the 
changing  from  one  back  gear  ratio  to  the  other  may  be  ef- 
fected from  the. front  of  the  machine  by  the  use  of  conveniently 
placed  levers  and  handles.  The  drive  will  be  understood 
from  a  study  of  the  half-tone  engravings.  Figs.  1  and  2,  and 
the  line  engraving.  Fig.  3,  which  shows  the  mechanism. 

The  cone  pulley  A  has  driven  into  it  a  sleeve  B.  having 
pinion  teeth  cut  in  its  outer  end.  A  second  gear,  C,  is  driven 
onto  a  seat  turned  just  behind  the  flange.  Gears  B  and  C 
mesh  with  corresponding  gears  D  and  E.  which  are  normally 
free  to  revolve  on  back  gear  quill  F.  The  latter  is  supported 
by  shaft  G.  which  passes  through  the  length  of  the  head-stock 
snd  bears  at  opposite  ends  in  the.  eccentric  hubs  of  levers 
H.  which  are  journaled  in  bearings  in  the  head-stock  casting. 
The  outer  ends  of  levers  H  are  connected  by  bar  J,  which 
may  be  reached  from  the  front  of  the  maclfine.  By  swinging 
this  bar  J,  the  eccentric  hubs  of  levers  H  throw  the  back  gear 


Pig.  1.    Double  Back-geared  Head-stock  for  Champion  Lathe 

quill  forward  or  backward,  so  that  gears  D  and  E  are  thrown 
In  mesh  with  gears  B  and  C,  while  the  pinion  formed  on  quill 
F  is  thrown  into  engagement  with  driving  gear  K,  keyed  fast 
to  the  spindle. 

As  stated,  gears  D  and  E  normally  revolve  freely  on  quill  F. 
The  hubs  of  these  gears  have  key  slots  cut  in  them,  and  are 
recessed  on  their  Inner  hubs  to  furnish  a  clearance  space  for 
key  L.  which  may  be  shifted  axially  in  a  cross  slot  In  G  by 
means  of  a  bar  M  pinned  to  the  external  sliding  collar  N.  In 
the  central  position,  when  L  is  resting  in  the  recesses  of  the 
hubs  of  D  and  E,  both  these  gears  are  disconnected  from  the 
shaft.  When  sleeve  N.  and  with  it  M  and  L.  is  moved  to  the 
right  or  left,  the  key  is  forced  into  one  of  the  opposing  pairs 
of  slots  in  the  hubs  of  the  gears  D  or  E.  By  this  means  the 
two  back  gear  speeds  are  obtained.  Sliding  collar  N  is  oper- 
ated by  a  yoke  and  rock-shaft  provided  with  a  handle,  shown 
at  the  front  of  the  head-stock  in  Fig  1. 

Great  belt  power  is  obtained  by  this  drive.  The  smallest 
step  is  8^4  inches  in  diameter  for  a  3%-inch  belt,  and  the 
largest  is  11 14  inches  in  diameter.  The  operator  has  perfect 
control  of  the  back  gears  without  moving  from  his  position, 
and  may  make  changes  from  single  back  gear  to  double  back 
gear,  or  vice  versa,  without  stopping  the  counter-shaft.  This 
double  back  gear  does  not  interfere  with  the  driving  of  worlc 
In  which  the  spindle  is  directly  connected  with  the  cone.  The 
speeds  are  positive,  and  no  friction  or  other  connections  are 
used,  clutches  being  relied  on  for  the  various  changes.     Tliis 


double  back-geared  drive  is  an  invi-ntion  of  Mr.  John  C.  Pflan- 
zer,  superintendent  of  the  shops  of  the  makers.  It  is  appli- 
cable to  IGinch  lathes  and  larger. 

The  new  feed  box  is  shown  applied  to  the  lathe  in  Fig.  4. 
The  gearing  connecting  the  spindle  and  the  gear  box  is  excep- 
tionally well  guarded,  as  shown,  standing  comparison  In 
this  particular  with  the  lathe  of  any  other  American  maker. 
The  guard  has  a  spring  catch  which  may  be  released  to  swing 


Fig.  2.     Rear  Vle\r  of  Head-stock,  showing  ArraDgement  of  Double  Gearing 

it  back  for  oiling  the  gear  bearings.  If  desired,  it  may  be 
easily  lifted  off  the  machine  entirely.  The  use  of  a  substan- 
tial guard  is  made  possible  by  the  fact  that  a  large  number 
of  screw  cutting  and  feed  changes  are  provided  by  the  gear 
box,  without  requiring  the  removal  or  replacing  of  any  change 
gears.  Tlie  quick-change  gear  mechanism  gives  forty  different 
threads  or  feeds  in  all. 

Provision  is  made  for  reversing  the  feed  by  the  lever  at  the 
end  of  the  head-stock  in  the  usual  way.  A  double  train  of 
gearing  is  provided  between  the  spindle  and  the  gear  box, 
either  side  of  which  may  be  thrown  into  action  by  a  push  pin, 
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Fig.  3.     Plan  View  of  Driving  Mechanism 

thus  giving  two  rates  of  speed  to  the  driving  shaft  of  the  feed 
mechanism.  This  driving  shaft  has  formed  on  it  a  pinion 
extending  the  full  length  of  the  feed  box.  meshing  with  an 
idler  carried  on  a  swinging  arm,  so  that  it  may  be  adjusted 
to  engage  with  either  one  of  a  cone  of  eight  gears  on  the 
variable  speed  shaft  above  It.  This  construction  is,  of  course, 
a  familiar  one.  The  variable  speed  shaft  is  in  turn  geared  to 
an  intermediate  shaft,  which  is  connected  with  the  lead-screw 
by  a  cone  of  three  gears.  A  sliding  key  operated  by  the  verti- 
cal knob  shown  at  the  right-hand  end  of  the  feed  box,  throws 
either  one  of  these  three  sets  of  gears  into  action.  These 
have  ratios  of  2  to  1,  1  to  1,  and  1  to  2  respectively.  The 
knob  for  making  these  changes  is  retained  In  each  position 
by  a  ball  forced  by  a  spring  into  a  depression  placed  opposite 
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each  one  of  the  three  stopping  points.  This  prevents  the 
shifting  key  from  working  out  of  position  except  when  the 
knob  Is  turned  by  the  operator. 

There  are  thus  forty-eight  combinations  possible,  derived 
from  the  two  changes  controlled  by  the  pull  pin  In  the  outside 
gearing  connections,  the  eight  changes  furnished  by  the  swing- 
ing idler  and  the  main  cone  of  gears,  and  the  three  changes 
controlled  by  the  vertical  knob.  Of  these  forty-eight  combina- 
tions, forty  are  non-duplicates,  giving  that  number  of  sep- 
arate thread  pitches  without  change  of  gearing.  Provision  Is 
made  in  the  connection  between  the  head-stock  and  gear  box 
for  change  gears  for  odd  or  fractional  pitches  as  required. 
The  forty  threads  available  range  from  2  to  56  per  Inch,  In- 
cluding ll'/o.  The  forty  non-duplkating  feeds  give  3Vo  times 
the  number  of  turns  per  inch  for  the  corresponding  thread. 

The  lead-screw  is  driven  from  the  lead-screw  shaft  In  the 
gear  box  by  a  clutch,  which  may  be  thrown  out  if  desired  when 
the  rod  feed  is  in  use.  The  latter  is  connected  with  the  feed- 
screw shaft  by  gearing  Inside  the  box.     The  splined  feed  rod 


In  the  half-nut.  This  permits  using  the  two  belts  of  the 
counter-shaft  for  giving  two  speeds  In  one  direction,  so  that 
with  the  single  back-geared  four-step  cone  drive,  sixteen 
spindle  speeds  are  obtainable  or,  similarly,  eighteen  speeds 
are  obtainable  with  the  head-stock  mechanism  shown  in  Figs. 
1,  2,  and  3. 

The  quick  change  gear  device  Is  applicable  to  the  12,  14, 
16  and  18-inch  lathes  manufactured  by  the  Champion  Tool 
Works  Co.  It  is  the  Invention  of  Mr.  William  Donaldson, 
secretary  and  designer  of  the  firm.  The  lathe  shown  In 
Fig.  1  has  a  simpler  feed  gearing,  which  will  be  furnished  If 
desired  by  the  customer.  With  it  three  changes  of  pitch  or 
feed  are  obtainable  without  altering  the  change  gears. 


Fi^.  4.    Sisteen-tnch  Champion  Lathe  with  Gear  Box  Mechanism  giving  Forty  Changes 

has  a  provision  for  axial  movement  against  the  pressure  of 
springs  in  either  direction.  These  springs  hold  it  normally 
in  central  position,  where  suitable  clutch  teeth 
engage  with  corresponding  Internal  teeth  on 
the  loose  gear  by  which  it  is  driven  from  the 
lead-screw  shaft.  Stop  collars  are  provided 
as  shown,  on  each  side  of  the  carriage.  When 
the  automatic  feed  forces  the  carriage  against 
either  of  the  stop  collars  in  either  direction, 
the  feed  rod  is  thereby  shifted  longitudinally 
and  the  clutch  is  thrown  out  of  engagement, 
stopping  the  feed.  When  the  carriage  is  re- 
turned by  hand  to  the  starting  point  again, 
after  releasing  the  friction  in  the  apron,  the 
spring  automatically  throws  the  splined  rod 
back  to  the  central  position,  so  that  the  feed 
rod  clutch  is  again  in  engagement. 

The  pinion  in  the  apron  may  be  withdrawn 
when  chasing  threads,  and  provision  is  made 
In  the  apron  feed  reverse  for  interlocking  with 
the  lead-screw  half-nut.  so  that  the  rod  and 
screw  feeds  cannot  be  engaged  at  the  same 
time.  The  rack  pinion  has  an  inside  bearing. 
BO  that  the  apron  is  virtually  of  the  double 
construction  so  far  as  this  vital  feature  is  con- 
cerned. The  gears  and  longitudinal  feeds  are  controlled  by 
Independent  frictions. 

TTie  compound  rest  slides  have  taper  gibs,  and  the  swivel  is 
graduated  in  degrees.  Both  compound  rest  and  cross  feed 
screws  have  dials  graduated  in  thousandths.  The  carriage 
has  a  chasing  dial  connected  with  the  lead-screw,  which  per- 
mits the  cutting  of  threads  w  ithout  reversing  the  spindle.     By 


BROWN  &  SHARPB  NO.  12  PLAIN  GRINDING 
MACHINE 

The  plain  grinding  machine  illustrated  herewith  is  built  by 
the  Brown  &  Sharpe  Mfg.  Co.,  Providence,  R.  I.  In  the  broad 
lines  of  its  design  it  resembles  the 
larger  plain  machines  of  the  same 
make,  being  intended  for  rapid  and 
accurate  manufacturing  of  such 
parts  as  spindles,  shafts,  rolls  and 
other  work  (either  straight  or  taper) 
capable  of  being  finished  on  dead  cen- 
ters. It  will  take  work  up  to  8 
Inches  in  diameter  and  36  Inches 
long,  being  thus  intermediate  be- 
tween the  makers'  Xo.  11  and  No.  13 
plain  grinding  machines;  the  former 
of  these  is  of  different  design,  built 
especially  for  small  work.  The  No. 
12,  which  is  here  under  considera- 
tion, will  take  in  the  major  portion 
of  the  grinding  work  of  the  ordinary 
machine  shop,  and  handle  it  with  a 
rapidity  and  accuracy  corresponding 
to  the  highest  present  attainments 
In  the  art  of  grinding. 

General   Construction  of  the 
Machine 

The     base     supports     the     entire 

mechanism     on     a     single     casting; 

it  rests  on  the  floor  or  foundation  on  a  three  point  bearing. 

one  at  either  end  of  the  front  view  of  the  machine  in  Fig.  1, 


Its  use  the  operator  is  informed  of  the  proper  time  to  throw 


Fig.  1.    Brown  &  Sharpe  No.  12  Plain  Grinding  Machine 

and  the  other  at  the  center  of  the  base  In  Fig.  2.  This  three- 
point  bearing  gives  assurance  that  the  machine  will  always 
be  supported  under  the  same  conditions  as  when  it  was  planed 
and  scraped,  so  that  the  original  accuracy  of  workmanship  is 
preserved.  While  this  compensates  for  any  unevenness  in  the 
floor,  a  solid,  steady  support  is  desirable,  and  a  cement  foun- 
dation will  be  found  a  valuable  factor  in  increasing  the  output 
in  manufacturing  work.    The  base  is  hollow,  and  is  fitted  with 
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shelves  to  receive  small  tools  and  accessories.  A  lank  and 
pump  for  wet  grinding  are  also  located  Inside  the  base.  The 
pump  Is  of  the  centrifugal  type,  with  bearings  above  the 
water  line.  It  Is  self  priming,  and  no  packing  Is  required. 
(See  Fig.  3.)  A  complete  set  of  water  guards  and  pans  pro- 
tects the  floor  and  returns  the  waste  to  the  settling  tank  and 
pump.  On  the  carriage  Is  mounted  the  swivel  table,  carrying 
the  head-  and  foot-stocks,  to  provide  for  grinding  tapers.  A 
quick  adjustment  and  graduated  scale  is  provided  for  obtaln- 


Fig.  2.     Rear  View  of  Grinding  Machine 

Ing  the  taper  desired.  The  head-  and  foot-stocks  are  adjusta- 
ble on  ways  on  the  inclined  face  on  the  swivel  table.  These 
ways  are  protected  from  the  water  by  adjustable  guards.  The 
iiniversal  back-rests  furnished  with  the  machine  for  support- 
ing long  slender  work  or  splined  shafts,  are  supported  on 
independent  ways  of  their  own  on  the  vertical  front  face  of 
the  swivel  table,  as  is  plainly  shown  in  Fig.  1.  The  head-  and 
foot-stocks  are  adequately  protected  from  water  and  grit.  The 
foot-stock  has  permanently  attached  a  device  for  holding  a 
oarbon  point  in  truing  the  wheel,  which  can  thus  be  done 
without  removing  the  work. 

Improvements  in  the  Cross-feed  Mechanism 

Fig.  3  shows  a  section  through  the  wheel  spindle,  and  illus- 
trates an  improvement  in  construction  which  makes  possible 
the  rapid  traverse  of  the  wheel  spindle  slide.  The  cross 
adjustment  is  effected  by  a  vertical  pinion  on  shaft  A,  mesh- 
ing with  rack  B,  which  is  firmly  screwed  to  the  slide.  To  A 
is  pinned  the  clutch  C,  which  engages  a  corresponding  clutch 
member  screwed  and  doweled  to  worm-wheel  D,  which  in  turn 
is  operated  by  worm  E  controlled  from  the  cross-feed  hand- 
wheel  at  the  front  of  the  machine.  By  turning  the  short 
lever  shown  below  and  between  the  two  hand-wheels  on  the 
front  of  the  bed  in  Fig.  1,  cam  F  is  rocked  into  the  position 
shown  in  Fig.  3,  thus  raising  shaft  A  and  disengaging  clutch 
C.  leaving  the  slide  free  from  worm-wheel  D  and  from  con- 
nection with  the  cross-feed  adjusting  hand-wheel  at  the  front 
of  the  machine.  Hand-wheel  G  at  the  side  of  the  slide  is 
mounted  on  a  short  pinion  shaft  engaging  a  stationary  rack 
on  the  stand.  This  may  now  be  operated  to  give  a  rapid 
movement  to  the  slide.  Rocking  cam  F  downward  again  by 
the  lever  at  the  front  of  the  machine  again  throws  clutch  C 
into  engagement  and  gives  a  fine  cross  adjustment  from  the 
regular  hand-wheel. 

The  rapid  movement  thus  provided  is  useful  for  moving 
the  wheel  slide  quickly  from  one  extreme  of  its  travel  to  the 
other,  so  as  to  thoroughly  distribute  the  oil  along  the  ways 
of  the  wheel  slide.  This  is  very  important,  particularly  in 
starting  the  machine  after  it  has  been  idle  over  night,  or  for 
some  time  during  working  hours.  If  these  bearings  are  not 
thoroughly  lubricated  it  is  impossible  to  get  the  fine  adjust- 
ments required,  which  often  have  to  be  made  as  close  as 
O.000125  inch.  This  quick  movement  is  also  useful  in  alter- 
ing the  adjustment  of  the  wheel  for  considerable  changes  in 
the  diameter  of  the  work. 


Another  point  of  Interest,  shown  In  Fig.  3  Is  the  method  of 
gibblng  the  wheel  slide  to*  the  stand.  Gib  H  is  fitted  into 
position  by  scraping,  and  is  drawn  down  tightly  Into  place 
by  means  of  the  bolts  shown.  This  construction  does  not 
permit  the  operator  to  tamper  with  the  adjustment.  If  It 
becomes  necessary  after  years  of  service  to  compensate  for 
the  wear  at  this  point,  this  Is  done  by  removing  the  gib  and 
scraping  Its  upper  surface  until  the  desired  closeness  of  fltting 
is  obtained. 

The  spindle  construction  is  shown  quite  plainly 
In  Fig.  3.  The  spindle  is  of  one  dlainet«r  through- 
out the  main  part  of  Its  length,  and  Is  exceptional- 
ly heavy.  Suitable  oil  wells  with  felt  distributing 
pads  are  provided,  and  the  boxes  are  selfallgn- 
Ing  and  adjustable  for  wear.  The  thrust  of  the 
spindle  Is  taken  by  two  washers,  bearing  in  spheri- 
cal seats  in  the  hub  of  stationary  sleeve  J.  This 
construction  makes  possible  a  much  closer  fit,  bo 
I  far  as  end  movement  Is  concerned,  than  can  be 
obtained  in  any  other  way.  A  two-step  cone  pul- 
ley is  provided  to  keep  up  the  speed  as  the  wheel 
wears  down.  A  safety  belt  stop  shown  at  K  at- 
tached to  the  adjustable  cap  of  the  wheel  g^uard, 
(makes  It  Impossible  to  shift  the  belt  on  to  the 
smaller  step  until  the  wheel  has  worn  down  to  a 
point  that  makes   it  safe  to  do  so. 

The  automatic  cross-feed  is  of  the  standard  de- 
sign developed  by  the  makers.    The  simple  press- 
ing of  a  thumb  latch  sets  the  feed  for  any  desired 
,size,  automatically  stopping  it  when  the  required 
depth  of  cut  has  been  reached.     The  feed  can  be 
set   to    give    the    full    amount   at    either    or   both 
ends  of  the  stroke.     The  same  movement  also,  if 
desired,  may  be  used  for  giving  a  fine  hand  feed.    The  hand- 
wheel  is  graduated  to  read  to  thousandths  of  an  inch  on  the 
diameter  of  the  work. 

Improvements  in  the  Table  Traverse  Mechanism 
Figs.  4  and  5  show  quite  plainly  the  mechanism  of  the 
automatic  traverse  for  the  table.  The  reversing  device  is  of 
the  "load  and  fire  type,"  which  has  been  used  for  m^ny  years 
by  the  builders.  Arm  K  in  Fig.  4  is  keyed  to  a  rock-shaft 
extending  through  to  the  front  of  the  machine,  where  it  is 
actuated  by  the  adjustable  reversing  dogs  at  the  front  of  the 
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Fig.  3.     Cross-section  through  Grinding  Head  Spindle,  showing  Centrifugal 
Pump  and  ImprOTements  in  Cross  Feed 

carriage.  As  the  carriage  approaches  the  end  of  its  move- 
ment, arm  E  is  rocked  to  the  right  or  left  as  the  case  may  be. 
If  rocked  to  the  left  in  Fig.  4,  by  means  of  the  connecting 
rod  and  tappet  L,  spring  Jf,  on  rod  N  is  compressed,  bringing 
block  0,  against  the  catch  on  latch  P,.  Continued  movement 
of  L  to  the  left  finally  raises  latch  P„  allowing  0,  and  :\.'  to 
fly  fo  the  left  under  the  impulse  of  compressed  spring  if,. 
Latch  Pj  then  drops  in  behind  block  0;.  The  movement  of  A' 
to  the  left,  by  means  of  fork  Q,  throws  feed-shaft  R  to  the 
left,  and  with  it  the  reversing  clutch  .?.  which  is  keyed  to  it. 
The  table  traverse  is  thus  reversed.     At  the  end  of  the  stroke 
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in  tlie  other  direction.  L  is  moved  to  tlie  right,  spring  M,  Is 
compressed,  latch  P,  and  A',  Q.  R.  and  S  are  thrown  to  the 
right,  thus  again  reversing  the  table.  This  mechanism  avoids 
the  possibility  of  stopping  the  clutch  on  dead  center. 

An  improvement  in  the  design  makes  it  possible  for  the 
operator  to  stop  the  traverse  at  the  end  of  the  stroke  if  he 
desires.  This  is  clearly  shown  in  Fig.  .">,  where  the  same 
reference  Setters  apply  as  in  Fig.  4.  A  knob  T  in  the  center  of 
the  traverse  movement  hand-wheel  X  by  means  of  the  connec- 
tions shown  passing  through  the  hollow'  sliaft,  operates  the 
plunger  V.  By  pressing  the  Unob  T.  V  may  be  held  under 
spring  pressure  against  the  surface  of  revolving  clutch  8. 
When  the  latter,  at  the  end  of  the  stroke,  flies  over  under  the 
influence  of  springs  M,  and  M,,  latch  V  drops  into  the  groove 


Pig.  4.    The  '-Load  and  Fire"  Reverse  Mechanism  for  the  Table  Feed 

turned  in  the  periphery  of  S,  holding  it  in  the  central  position. 
The  workman  may  thus  at  any  point  of  the  stroke  of  the 
machine  set  knob  T  to  stop  the  traverse  at  the  end  of  the 
stroke.  This  requires  less  watchfulness  and  care,  and  leaves 
the  operator  free  to  concentrate  his  mind  on  the  matter  of 
making  accurate  measurements.  The  spring  detent  at  Y  holds 
the  knob  T  in  either  its  open  or  closed  position.  The  with- 
drawal of  the  knob  again  starts  the  traverse  without  requiring 
any  further  movement  on  the  part  of  the  operator. 

Knob  T  serves  another  purpose  simultaneously  with  that  of 
stopping  the  machine  at  the  end  of  the  stroke.  It  is  pinned  to 
the  shaft  which  receives  the  movement  from  the  feed  gearing, 
and  is  provided  with  clutch  teeth  engaging  corresponding  teeth 
on  the  h'ub  of  hand-wheel  X.  The  latter  thus  hangs  free 
during  the  operation,  and  is  only  thrown  into  engagement 
with  the  table  traverse  gearing  when  the  operator  stops  the 
power  movement.  This  is  advantageous  in  the  production  of 
accurate  work.  The  nature  of  the  grinding  operation  requires 
the  operator  to  stand  close  to  the  machine  for  the  delicate 
adjustment  of  rests,  etc.,  during  the  movement  of  the  table. 
This  is  inconvenient  and  dangerous  with  a  revolving  hand- 
wheel  having  a  handle  protruding  from  it.  Besides  this,  the 
hand-wheel  is  necessarily  geared  up  to  give  an  easy  and  accu- 
rate movement  to  the  table  when  facing  a  shoulder  on  a  piece 
of  work.  This  means  a  comparatively  high  speed,  so  that  its 
momentum  becomes  a  serious  factor  in  reversing  the  direction 
of  the  table  feed  mechanism.  Since  with  this  improved  ar-  , 
rangement  the  hand-wheel  never  reverses,  it  can  be  made  much 
larger  in  diameter  than  has  hitherto  been  possible.  Throwing 
it  into  engagement,  as  explained,  requires  no  further  move- 
ment on  the  part  of  the  operator  than  that  of  stopping  the 
machine. 

Another  improvement  in  the  table  feed  mechanism  is 
effected  by  the  gearing  shown  at  Z,  in  Fig.  5.  This  gives  two 
rates  of  table  feed,  controlled  by  a  hand  lever  (shown  just  above 
the  table  hand-wheel  in  Fig.  1),  mounted  on  shaft  B.  When 
this  lever  is  set  for  the  slow  movement  and  the  belts  on  the 
counter-shaft  cones  are  properly  set  for  roughing  out  a  piece 
of  work,  the  shifting  of  the  feed  gearing  to  the  fast  movement 
makes  the  proper  change  in  the  table  feed  for  the  fine  finish- 
ing cuts  desired  for  bringing  the  work  down  to  size.  It  is 
thus  possible  to  have  the  proper  feeds  for  roughing  and  finish- 
ing without  requiring  the  shifting  of  belts  during  the  progress 
of  the  work. 

Improvements  in  the  Driving  Mechanism 

The  counter-shaft  of  this  machine  has  been  re-designed  so 
as  to  make  the  wheel  and  work  speeds  and  the  table  feeds 
entirely  independent  of  each  other,  so  that  either  of  the  three 
may  be  changed  without  affecting  the  others.     This  feature. 


particularly  In  relation  to  the  work  speeds  and  table  feeds, 
is  an  important  factor  in  commercial  grinding.  By  this  ar- 
rangement it  is  possible  to  obtain  a  correct  table  feed  for  any 
work  speed,  bo  that  when  it  is  desired  to  remove  stock  rapidly, 
a  slow  speed  and  fast  feed  are  available.  Any  of  the  changes 
can  be  made  without  stopping  the  wheel,  work  or  table. 

A  further  convenience  in  the  drive  is  afforded  by  the  hori- 
zontal lever  shown  at  the  left  of  the  bed  in  Fig.  1.  This  is 
for  starting  and  stopping  that  portion  of  the  overhead  works 
that  feeds  the  table  back  and  forth  and  reverses  the  work. 
This  lever  replaces  the  shipper  arm  generally  employed  for 
this  movement,  and  changes  the  tiresome  horizontal  move- 
ment over  the  workman's  head  to  a  vertical  movement  In  a 
convenient  position  where  his  hands  would  naturally  be  In 
operating  the  machine.  As  this  lever  is  moved  every  time  a 
piece  of  work  is  calipered  or  removed  from  the  grinder,  the 
relief  to  the  operator  becomes  an  important  factor  in  increasing 
the  output  of  the  machine.  The  connection  with  the  counter- 
shaft is  by  means  of  a  piece  of  wrought  iron  piping  not  shown 
in  the  engraving.  This  improvement  has  been  found  of  so 
much  importance  that  all  of  the  grinding  machines  in  the 
shops  of  the  builders  have  been  equipped  with  it  even  when 
it  was  not  provided  for  in  the  original  design. 

General  Dimensions  and  Speciflcations 
The  machine  takes  work  8  inches  in  diameter  and  36  inches 
long.  It  takes  a  wheel  16  inches  in  diameter,  1  inch  or  IV^ 
inch  face.  The  automatic  cross-feed  ranges  from  0.00025  to 
0.004  inch  at  each  reversal  of  the  table.  The  scale  for  the 
swivel  table  reads  up  to   8   inches  per  foot  and  3%   degrees 


Fig.  5.    Horizontal  Section  of  the  Feed  and  Traverse  Mechanisms 

taper.  The  ways  of  the  table  are  provided  with  roller  oil 
distributors,  and  are  protected  by  metal  covers.  The  table 
movement  is  controlled  by  quiclt  shifting  dogs  with  microm- 
eter adjustment.  Six  changes  of  wheel  speed  are  provided, 
ranging  from  1,200  to  2,400  revolutions  per  minute.  There 
are  twelve  changes  of  work  speed,  from  42  to  312  revolutions 
per  minute,  and  twelve  changes  of  table  feed,  from  8  to  100 
inches  per  minute  in  two  series,  available  for  any  work  speed. 
The  counter-shaft  is  driven  by  tight  and  loose  pulleys  14  inches 
in  diameter  for  4-inch  beit,  and  should  run  about  400  revolu- 
tions per  minute.  The  floor  space  occupied  Is  144  inches  by 
51  inches.  The  net  weight  of  the  machine  is  5,050  pounds. 
The  equipment  includes  one  plain  back-rest,  four  universal 
back-rests,  a  center  rest,  center  grinding  attachment,  water 
guards  and  a  set  of  dogs.  Two  grinding  wheels  are  also  pro- 
vided, together  with  wrenches  and  complete  overhead  works. 
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FOOTB  BROS.  SPUR  GEAR  SPEED  REDUCER 

The  Foote  Bros.  Gear  and  Machine  Co.,  44-50  No.  Carpenter 
Street.,  Chicago,  111.,  have  devised  a  very  neat  form  of  speed 
reducing  gearing,  intended  ])artk'ularly  for  direct  connection 
to  electric  motors.  As  may  be  seen  froiu  the  engraving,  the 
casing  of  the  mechanism  In  itself  closely  resembles  a  motor, 
so  that  the  combination  of  the  two  on  the  same  base  plate 
gives  a  pleasing  mechanical  appearance  to  the  apparatus. 
In  laying  out  the  design  it  has  been  the  endeavor  to  get  tno 
reduction  for  the  horsepower  required  as  nearly  as  possible 
into  the  same  center  height  as  the  motor,  thus  avoiding 
raising  strips  on  either  the  reduction  or  the  motor. 


PQI 


An  Enclosed  Spur  Gear  Reduction  Mechanism  of  Rigid  and 
Pleasing  Design 

This  reducer  employs  spur  gears  only,  the  two  larger  mem- 
bers being  of  the  internal  spur  gear  type.  The  driving  shaft 
at  A  has  keyed  to  it  a  steel  pinion  B,  meshing  with  a  series 
of  four  intermediate  gears  C,  of  which  one  only  is  shown. 
This  intermediate  runs  on  a  stud  D,  fast  in  the  casing  head  M. 
It  meshes  at  its  outer  diameter  with  the  first  internal  gear  E, 
which  is  journaled  in  a  bearing  in  diaphragm  B.  The  hub  of 
E  is  keyed  to  pinion  F  and  the  latter  is  bored  and  bushed  as 
shown,  to  furnish  a  bearing  for  driven  shaft  L,  so  that  L,  F 
and  jE  support  and  stiffen  each  other.  Pinion  F  engages 
with  a  second  series  of  intermediate  gears,  of  which  one  is 
shown  at  O.  These  are  journaled  on  bearing  studs  integral 
with  the  diaphragm  H.  Pinions  G  mesh  with  the  second  in- 
ternal gear  J,  riveted  to  flange  K,  which  is  in  turn  keyed  to 
the  driven  shaft  L. 

It  will  be  seen  from  the  engraving  that  the  design  pro- 
vides for  a  mechanism  of  high  class,  especially  as  relates  to 
rigidity  and  durability.  All  the  bearings  throughout  the  cas- 
ing are  bushed  with  phosphor  bronze,  and  are  of  ample  length 
and  diameter.  The  studs  for  the  idlers  are  rigidly  supported, 
so  that  there  is  no  chance  for  springing  or  loosening  to 
cause  cramping  of  the  teeth,  with  consequent  breakage.  It 
will  be  noticed  also  that  the  driven  or  slow  speed  shaft  is 
supported  at  the  center  of  the  diaphragm,  as  well  as  at  the 
outer  bearing.  The  internal  gears,  which  are  the  only  ones 
rotating  in  the  oil,  have  long  hubs,  preventing  them  also 
from  tipping  sideways  and  cramping  the  teeth.  These  in- 
ternal gears  distribute  the  oil  effectively  over  the  whole  driv- 
ing mechanism.  The  shafts  are  provided  with  glands,  as 
shown,  packed  to  prevent  leakage  of  the  oil.  Since  the  high 
speed  shaft  does  not  pass  through  the  slow  speed  internal 
gear,  it  is  not  necessary  to  turn  this  shaft  down.  Stopping 
off  the  high  speed  shaft  in  this  way  allows  the  use  of  a 
more  compact  design  to  transmit  the  power  the  device  is  in- 
tended for. 

In  comparison  with  other  spur  gear  reducing  mechanisms, 
the  makers  call  particular  attention  to  the  following  points: 
Strong  central  support  of  the  shafts,  and  particularly  of  the 
idler  studs  in  the  diaphragm;  smooth  frictionless  action  of 
the  parts  in  the  oil  bath,  instead  of  the  thrashing  and  con- 


sequent loss  of  power  reBultlng  from  the  rotating  ol  Idler 
plates  or  disks  at  high  speeds;  no  rotating  parts  so  con- 
structed as  to  be  liable  to  get  out  of  balance,  so  that  the 
machine  runs  smoothly  and  is  not  racked  to  pieces.  These 
speed  reducers  are  made  In  three  styles,  one  of  them  with  a 
compound  Idler  for  extreme  reductions.  The  ratio  of  reduc- 
tion may  be  made  anything  desired  from  8  to  1,  to  60  to  1. 
For  ratios  greater  than  GO  to  1.  the  makers  prefer  to  furnish 
a  worm  gear  spiral  reduction  as  being  better  adapted  to  the 
conditions.  These  reducers  are  made  In  seven  sizes,  ranging 
from  1  to  50  horse-power  capacity.  They  will  be  furnished, 
if  desired,  with  a  universal  coupling  between  the  motor  and 
the  casing,  to  obviate  all  danger  due  to  misalignment  of  the 
armature  and  driving  shafts. 


REED  13-INCH  SINGLE  SPINDLE  DRILL  PRESS 

The  new  single  spindle  drill  press  illustrated  herewith  is 
built  by  the  Francis  Keed  Co.,  Worcester,  Mass.  It  is  note- 
worthy from  the  number  of  adjustments  provided.  It  em- 
bodies a  sliding  head  and  sliding  table,  with  provision  for 
either  tilting  or  swinging  the  working  surface  of  the  latter. 
The  drive  also  is  unusual  in  being  set  parallel  with  the  ma- 
chine, so  that  the  latter  faces  the  line-shaft,  thus  agreeing 
also  with  the  makers'  regular  A  style  of  drill  press. 

Straight  belts  only  are 
used,  all  quarter  turns 
and  twists  being  done 
away  with.  The  parallel 
drive  is  accomplished 
through  miter  gears,  one 
of  which  is  rawhide, 
connecting  the  counter- 
shaft with  the  vertical 
driving  shaft.  The  lat- 
ter runs  on  a  step  to  pre- 
vent the  gears  from 
crowding  together.  The 
counter-shaft,  which  Is  a 
part  of  the  machine, 
runs  in  a  bushing  on  an 
.extension  of  the  frame. 
The  loose  pulley  runs  on 
la  hub  on  the  outside  of 
the  frame,  and  has  no 
connection  with  the  shaft, 
BO  that  conditions  are 
ideal  so  far  as  dura- 
bility and  lubrication  are 
concerned.  The  changes 
cf  speed  are  obtained  by 
three-step  cones  at  the 
top  of  the  machine.  The 
main  drive  is  down  low 
enough  to  reduce  the  vi- 
bration to  a  minimum, 
BO  that  with  smootn 
belts  no  shaking  is  no- 
ticed at  the  highest 
Cpeeds. 

The  table  is  large  and 
heavy,  having  a  12  by  12  inch  surface  with  an  angle  plate 
12  by  6  inches.  This  latter  may  be  used  to  take  a  chuck 
for  centering  long  work,  making  it  unnecessary  to  throw 
the  whole  table  around  at  right  angles.  The  style  of  table 
shown  tilts  45  degrees  on  each  side  of  the  center,  the  angle 
plate  taking  care  of  the  other  90  degrees.  Three  styles  of 
table  will  be  furnished;  the  plain  round  table,  a  tilting  and 
swinging  table,  or  a  plain  swinging  table.  Cup  and  V  centers 
are  furnished  with  each  machine  to  fit  the  lower  arm.  They 
are  aligned  with  the  spindle  so  as  to  center  the  drill  properly. 

The  machine  is  furnished  with  either  a  No.  1  or  a  No.  2 
Morse  taper  spindle.  The  spindle  has  a  feed  of  5  inches,  and 
the  vertical  head  is  adjustable  for  12  inches.  The  lower  table 
has  a  vertical  adjustment  of  321/4  inches.  The  total  height  of 
the  machine  is  70  inches  and  the  weight  is  about  280  pounds. 
The  machine  has  a  capacity  for  drills  up  to  ij  inch,  and  is 
capable  of  extremely  high  speed. 


The  Keed  ISinch  Drill  Press 
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WESTINGHOUSE   STARTING  PANELS   FOR 
DIRECT-CURRENT  MOTORS 

The  illustration  shows  one  of  a  line  of  starting  panels  re- 
cently placed  on  the  market  by  the  Westlnghouse  Electric  & 
Mfg.  Co.,  Pittsburg,  Pa.  This  panel  has  been  found  better 
than  the  usual  separate  starting  boxes  for  many  installa- 
tions, since  it  insures  a  more  satisfactory  location  for  the 
rheostat,  swltchts  and  fuses  or  circuit  breaker  than  when 
these  parts  are  nio\inted  separately.  Each  panel  consists  of 
a  slate  slab,  on  which  the  parts  are  mounted.  In  the  smaller 
sizes  the  resistance  is  mounted  on  the  back.     The  terminals 

are  so  plainly  marked 
that  there  is  little  ex- 
cuse for  anyone  mak- 
ing mistakes  in  the 
wiring,  even  though 
unfamiliar  with  ap- 
paratus of  this  kind. 
The  engraving  shows 
what  is  known  as  the 
type  "ZB"  starting 
panel,  on  a  carbon 
break  circuit  breaker. 
Other  styles  are  pro- 
vided with  fuses  in 
.place  of  the  circuit 
.breakers.  All  of  them 
have  a  low  voltage 
release  coil,  independ- 
ent of  the  field  circuit 
so  that  any  panel  may 
be  used  for  shunt, 
series,  or  compound 
motors.  All  the  con- 
tacts are  protected 
from  burning  by  a 
quick  arcing  tip  on 
the  front  of  the  panel, 
or  by  a  blow-out  coll  on  the  rear,  which  also  prevents  burning 
the  contact  on  opening  the  circuit. 

As  stated,  these  panels  are  furnished  with  either  fuses  or 
circuit  breakers.  Both  have  their  advantages.  The  fuse  will 
carry  currents  in  excess  of  its  capacity  for  brief  intervals,  so 
that  it  may  perhaps  be  considered  preferable  for  motors  that 
are  liable  to  very  brief  over-loads,  and  have  expert  supervision. 
The  circuit  breaker  opens  immediately,  as  soon  as  the  circuit 
reaches  the  strength  for  which  it  is  set.  It  can  be  reset  in 
less  time  and  less  trouble  than  is  required  to  replace  burned- 
out  fuses.  Either  the  circuit  breaker  or  the  fuse  opens  the 
circuit  of  the  low  voltage  release  magnet,  so  that  the  motor 
is  protected  from  over-loads  at  all  times. 

This  line  of  starting  panels  is  furnished  in  a  wide  range  of 
sizes,  for  motors  from  14  horse-power  at  110  volts,  up  to  120 
horse-power  at  220  volts.  A  wide  range  of  panels  for  500-volt 
circuits  is  included  in  the  list.  They  are  made  in  several 
different  styles,  either  for  mounting  on  wall  brackets,  or  pro- 
vided with  tubular  supports  resting  on  the  floor. 


Westlnghouse  Starting  Panel,  equipped  \pitli 
Circuit  Brealcer 


LEEDS   &  NORTHRUP  HARDENING  AND 
ANNEALING  PYROMETER 

In  the  department  of  New  Machinery  and  Tools  of  the 
March,  1909,  issue  of  Machinery,  we  published  a  short  note 
describing  a  pyrometer  placed  on  the  market  by  the  Leeds  & 
Northrup  Co.,  4901  Stenton  Ave.,  Philadelphia,  Pa.  The  dis- 
tinctive feature  of  this  pyrometer  was  its  use  of  a  pure 
platinum  conductor  exposed  to  the  heat  to  be  measured,  in 
place  of  the  usual  thermo-electric  couple.  The  resistance  of 
this  conductor  was  measured  by  an  instrument  of  the  same 
type  as  an  ordinary  ammeter.  This  arrangement  combines 
the  convenience  of  a  pyrometer  of  the  ordinary  type  with 
the  easy  reading  and  durability  of  the  standard  electrical 
measuring  instruments.  The  current  used  is  obtained  from 
any  direct  current  system,  and  the  readings  are  practically  in- 
dependent of  voltage  fluctuations. 

In  the  apparatus  previously  described,  the  operation  of 
measuring  consists  in  adjusting  a  resistance  for  about  the  de- 


sired temperature  (within  200  degrees)  and  then  reading  the 
finer  calibrations  on  the  ammeter  dial.  The  improvement 
consists  in  furnishing  a  form  of  direct  reading  resistance  or 
"Indicator,"  as  It  is  called,  which  may  be  set  exactly  to  the 
temperature  desired.  Then  the  pointer  of  the  deflector  or 
ammeter  will  stand  at  0  when  the  furnace  has  been  brought 
to  this  temperature.  There  are  100  divisions  on  either  side 
of  this  (I  point.  When  the  ttniperature  is  hO  degrees  too 
high,  the  needle  stands  approximately  on  the  -f  50  mark; 
when  it  is  75  degrees  too  low,  the  needle  stands  approximately 
at  — 75,  etc.  By  turning  the  index  on  the  indicator,  the  tem- 
perature corresponding  to  0  may  be  varied  at  will.  Thus,  if 
it  was  desired  to  treat  a  piece  of  steel  at  1,380  degrees  F.,  the 
index  would  be  set  at  1,380,  and  the  temperature  of  the  fur- 
nace raised  until  the  needle  stood  at  the  center  of  the  scale. 
If  the  next  piece  was  to  be  heated  at  1,420  degrees  F.,  the 
index  would  be  set  at  1,420,  and  the  needle  again  brought  to 
the  center  of  the  scale. 

The  apparatus  is  shown  diagrammatieally  in  Fig.  2.  A 
and  H  represent' the  terminal  poles  of  the  apparatus  where  It 
is  connected  to  the  shop  lighting  or  power  circuit,  storage 
battery  or  other  convenient  source  of  current.  From  A  the 
circuit  leads  to  the  shifting  contact  C  of  the  indicator.  From 
C  the  circuit  flows  through  the  resistance  on  either  side,  flow- 
ing out  through  £  to  D  or  through  F  to  D'.  D  and  D'  are 
two  coils  of  a  balanced  ampere  meter,  forming  the  deflector. 
When  the  current  is  the  same  in  each  coil,  the  dial  indicates 
zero.  When  the  current  is  stronger  in  one  coil  than  the 
other,  this  condition  is  shown  on  the  dial  by  a  deflection  to 
the  right  or  left,  as  the  case  may  be.     The  upper  circuit  of 


Pig.  1.    A  Pyrometer  used  on  an  Ordinary  Lighting  Circuit,  ^^-hich  gives 
Magnified  Readings  for  Minute  Temperature  Changes 

the  divided  current  passes  from  C  through  the  bulb  B.  con- 
taining the  platinum  resistance  member,  which  is  subjected 
to  the  heat,  and  back  to  the  minus  binding  post  at  H.  The 
other  half  of  the  divided  circuit  leads  from  coil  D  of  the 
ampere  meter  through  the  permanent  resistance  G,  back  to  the 
binding  post  H. 

The  action  of  the  apparatus  will  now  be  easily  understood. 
The  sliding  contact  C  is  set  to  indicate  a  desired  tempera- 
ture. When  so  set,  as  shown  in  Fig.  2,  the  resistance  of 
the  upper  circuit  is  decreased  while  that  of  the  lower  is 
increased.  (It  should  be  mentioned  that  the  permanent  re- 
sistance G  has  the  same  resistance  as  the  bulb  B  at  normal 
temperatures,  and  it  is  made  of  a  material  whose  conductivity 
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Is  unchanging  for  changes  of  temperature,  bo  that  no  atten- 
tion has  to  be  given  to  the  cold  end  of  the  apparatus.)  Owing 
to  the  smaller  resistance  in  the  upper  circuit,  the  needle  of  the 
balanced  ampere  meter  will  fly  to  one  side  indicating  this 
condition.  It  now  the  element  be  subjected  to  heat,  Its  resist- 
ance will  be  gradually  increased  until  both  branches  of  the 
circuit  are  again  carrying  llie  same  amount  of  current,  and 
the  Indicator  dial,  under  the  influence  of  colls  D  and  D'  again 
Indicate  a  balanced  condition.  If  contact  arm  C  Is  again 
moved  upward,  so  as  to  further  increase  the  resistance  of  the 
lower  circuit,  the  element  li  has  to  be  heated  to  a  still  higher 
temperature  to  bring  the  ampere  meter  to  balance  again.  It 
will  thus  be  seen  that  each  position  of  the  contact  arm  C 
corresponds,  when  the  ampere  meter  is  in  balance,  to  a  deii- 
nite  temperature  of  B,  no  matter  what  the  voltage  of  the  cur- 
rent flowing  in  the  apparatus.  By  indexing  these  definite  tem- 
peratures with  graduations  on  the  resistance  box,  a  very  ef- 
fective means  of  temperature  control  is  provided. 

The  ordinary  thermal  couple  instrument  has  crowded  on  its 
single  G-inch  scale  its  total  temperature  range  from  0  to  2,000 
degrees  F.  In  a  given  process  with  a  given  Itind  of  iron  or 
steel,  at  least  90  per  cent  of  this  scale  is  never  used.  On  such 
an  Instrument,  %  inch  on  the  scale  corresponds  to  from  20 
degrees  to  50  degrees.  On  this  deflection  indicator,  %  inch 
corresponds  to  5  degrees  approximately.  The  workmun  does 
not  have  to  remember  at  what  temperature  he  Is  working. 
The  deflector  does  not  tell  him  what  the  temperature  of  the 
furnace  is;  it  tells  him  that  the  furnace  is  so  many  degrees 
from  the  correct  temperature.  He  can  at  any  time,  by  looking 
at  the  Index  on  the  box,  tell  at  what  temperature  the  furnace 
is  supposed  to  be  held.  Or,  should  it  be  desired,  this  index 
may  be  in  the  superintendent's  office  or  kept  from  the  furnace- 
man's  sight.  In  any  case,  the  first  thing  that  strikes  the  fur- 
naceman's  eye  is  that  the  temperature  is  higher  or  lower  than 
It  should  be,  or  that  It  is  just  right,  depending  on  whether  the 
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Fig.  2.    Diagram  illustrating  Principle  of  Action  of  Leeds  & 
Northrup  Pyrometer 

needle  is  to  the  right  or  the  left  of  the  center  or  just  in  the 
center.  When  30  degrees  means  a  deflection  half  way  off  the 
scale  of  the  pyrometer,  even  the  most  careless  workman  will 
get  busy  to  correct  the  error,  but  when  30  degrees  means  only 
1/16  Inch  to  1/8  inch  motion,  the  average  man  naturally  thinks 
"that  little  bit  won't  hurt." 

It  dees  not  require  a  deep  knowledge  of  psychology  to  know 
that  small  things  do  not  receive  the  consideration  that  big 
things  do.  With  the  average  workman  reading  a  pyrometer, 
it  is  the  amount  of  space  covered  by  the  needle  which  counts; 
the  scale  receives  scant  consideration.  An  eighth  of  an  inch  is 
to  him  an  eighth  cf  an  inch,  regardless  of  whether  that  eighth 
of  an  inch  stands  for  5  degrees  or  50  degrees.  Hence  a  pyrom- 
eter on  whose  scale  an  eighth  of  an  inch  equals  5  degrees  acts 
on  the  workman  as  an  unconscious  stimulant  to  accuracy. 

It  is  also  true  that  with  a  pyrometer  readable  to  2  degrees 
It  is  very  much  easier  to  control  temperature  within  set  limits 
than  it  Is  with  an  instrument  readable  to  only  25  degrees,  for 
the  reason  that  as  soon  as  the  source  of  heat,  be  it  gas,  coal, 
oil  or  electricity,  begins  to  vary,  the  change  is  immediately 
noticeable  and  may  be  immediately  remedied.  This  does  not 
give  the  furnace  conditions  a  chance  to  get  "a  set"  which 
necessitates  radical  action  to  correct,  such  action  starting  the 
temperature  change  too  far  in  the  other  direction. 


From  what  has  been  said  it  will  be  seen  that  this  Instru- 
ment is  primarily  designed  for  telling  the  operator  whether 
or  not  his  furnace  is  being  maintained  at  the  proper  tempera^ 
ture;  what  this  particular  temperature  is,  is  really  to  the 
workman  a  matter  of  secondary  consideration.  In  fact,  it  !• 
occasionally  desirable  that  he  should  be  kept  in  ignorance  ot 
It.  The  usual  construction  of  iiyronielers  enipliaKizes  first  of 
all  the  true  temperature,  often  in  unfamiliar  units,  and  the 
workman  must  transpose  this  in  one  way  or  another  to  figure 
out  how  far  his  temperature  is  in  error.  The  measurement  of 
temperatures  is  in  reality  a  problem  in  electrical  measurement. 
The  makers'  long  experience  and  high  reputation  in  this  work 
gives  them  confidence  in  Introducing  this  new  form  of  pyrom- 
eter for  general  use. 


LANG  TOOL-HOLDER  FOR  TRIANGULAR 
BLADES 

The  tool-holder  illustrated   herewith   Is  made  by  the  G.  R. 
Lang  Co.,  MeadvlUe,  Pa.     The  makers  believe  that  they  have 


Pig.  I. 


A  Simple  and  Rigid  Tool-holder,  using  a  Blade  of 
Triangular  Section 


succeeded  in  producing  an  inserted  blade  tool-holder  which 
will  effectively  take  the  place  of  the  solid  forged  tool  in  gen- 
eral work.  The  blade,  as  may  be  seen,  is  made  from  triangu- 
lar steel,  which  is  rolled  in  bar  length  accurate  to  size.  The 
shape  of  the  stock  and  the  provision  for  clamping  allows  the 
use  of  a  cutter  of  much  larger  section  than  is  possible  in  the 
old  style  tool-holder. 

The  seat  for  the  blade  and  the  way  in  which  the  point  is 
ground  gives  it  an  angle  of  nine  degrees  back  rake  at  the 
top,  and  fifteen  degrees  side  rake.  The  clearance  angles  on 
the  front  and  side  are  ground  to  about  seven  degrees,  with 
very  little  waste  of  steel.  To  secure  the  same  conditions 
with  a  cutting  edge  of  square  section  would  require  stock 
about  twice  the  area,  and  would 
necessitate  the  grinding  away  of 
a  considerable  a'mount  of  high- 
speed steel. 

As  an  example  of  the  heavy 
blades  used,  it  may  be  stated  that 
in  the  %  X  1^/4 -inch  tool-holder,  a 
%  triangular  steel  bar  is  used,  as 
compared  with  the  usual  %-inch 
square.  The  cutter  is  supported 
entirely   on   the   end   opposite   the 

.    .,        ..  ^       „   i,_  i  Fig.  2.    The  Holder  with  Blade 

direction    of   the    thrust   of   the   cut.    Removed,     showing     Method     of 

and  is  held  by  a  method  which  in-  Voiding 

sures  rigidity.  There  is  no  swell  or  head  on  the  side  to 
interfere  with  working  close  up  to  a  shoulder,  and  there  is 
no  obstacle  on  the  top  to  the  passage  of  the  chips.  This 
makes  it  unnecessary  to  furnish  offset  tools.  Severe  tests 
have  shown  that  the  blades  will  not  slip  under  the  heaviest 
cuts.  It  is  made  in  both  right  and  left-hand  styles  and  may 
be  used  as  a  side  tool  or  as  a  drill  starting  tool,  as  well  as 
for  ordinary  turning. 


GRATON  &  KNIGHT  CO.'S  SPARTAN  BELTING 
The  Graton  &  Knight  Mfg.  Co.,  of  Worcester,  Mass..  has  re- 
cently placed  on  the  market  a  new  brand  of  belting  which 
they  call  the  "Spartan."  The  special  advantage  claimed  for 
it   is  pliability.     This  carries  with   it   the  advantage  of  dur- 
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ability,  and  closer  gripping  of  the  belt  at  less  tension.  The 
belting  is  also  claimed  to  be  steam-proof,  and  to  be  unharmed 
with  contact  of  lubricating  oil.  It  is  proof,  also,  against  the 
action  of  hot  water,  coal  gas,  and  arid  fumes,  so  that  it  would 
seem  to  be  able  to  stand  almost  anything  it  is  likely  to  come 
in  contact  with.  The  makers  give  the  strong  guarantee  tliat 
"it  will,  when  used  under  the  same  conditions,  outlast  any 
other  belting  material." 


WESTERN    GEARED    DRIVE  PLAIN 
RADIAL  DRILL 

The  radial  drill  herewith  illustrated  and  described,  Is  built 
by  the  Western  Machine  Tool  Worl;s,  Holland,  Mich,  It  is 
notable  from  the  ingenious  design  of  the  geared  driving  mech- 
anism,  the   thorough    provision    for   automatic   lubrication   of 


of  the  counter-shaft,  which  will  be  seen  in  Fig.  l,.is  the  belt 
shifter.  This,  by  means  of  the  rack  and  sector  construction 
shown,  gives  such  a  leverage  that  the  shifting  of  the  belt 
requires  but  a  very  light  touch  of  the  hand.  If  a  motor  drive 
is  desired  on  the  machine,  a  constant  speed  motor  may  be 
bolted  on  in  place  of  the  counter-shaft  with  very  little  trouble, 
being  belted  to  the  gear  box  at  the  toj)  of  the  column  in  the 
same  way. 

Figs.   2  and  3  show   the  construction  of  the  speed   change 
box.    The  constant  speed  shaft  A  is  keyed  to  the  pulley  which, 


Maeiiirwry,  K  J*. 


Fig.  3.    The  Speed  Box.  furnishing  Eight  Changes  on  the  Selective  Principle 


Fig.  1.    The  Western  Plain  Radial  Drill,  with  Geared  Speed  Changes  and  Positive  Feeds 

all  important  members,  and  the  wide  range  of  feeds  and  speeds 
provided.       Another   noticeable  feature   Is  the   maker's  well- 
known  method  of  driving  the 


Fig.  4.    Speed  Changing  Control  at  Lower  Bnd  of  Rod  E 


spindle  from  a  gear  at  the 
lower  end,  as  shown  in  Fig.  S. 

The  Driving  Connections 
.  As    may    be    seen    in    the 

r—  ^-|    ~-t;wsas'   /    \>  ■? front   elevation,   Fig.    1.   the 

1~~ Spiv?fe  \^]jg    vy'.?  /         usual   vertical  shaft  passing 
"'""  ■  up    through    the    column    is 

dispensed  with,  a  belted  con- 
nection being  made  instead 
between  the  counter-shaft  at 
the  base  of  the  column  and 
the  change  gear  box  at  the 
top.  'The  counter-shaft  has 
self-oiling  journals  and  a 
self-oiling  loose  pulley.  The 
individual  oil  reservoirs  con- 
tain enough  oil  to  last  for  a  year  of  constant  use.  The  loose 
pulley  is  of  single  piece  construction  with  a  reservoir  cored 
around  the  bearing,  packed  with  cotton  and  oil.  In  the  reser- 
voirs of  the  journals  and  the  loose  pulley,  wicks  are  provided. 
leading  from  the  bearing  surface  to  the  oil  supply.     A  feature 


Pig.  2.    End  View  of  Change  Gearing, 
showing  Control  by  Rod  E 


m  turn.  Is  belted  to  the  countei- shaft  or  driving  motor.  A 
cone  of  4  gears  B  is  splined  to  shaft  A  and  may  be  shifted 
thereon  longitudinally,  by  means  of  fork  C,  sliding  on  the 
stud  fixed  In  the  gear  casing.  The  rear  side  of  the  fork  has 
rack  teeth  cut  in  its  face,  engaging  a  gear  D,  keyed  to  the  ver- 
tical shaft  E  so  that  the  rotating  of  the  latter  shifts  the  cone 
of  .gears  B.  The  shaft  to  which  the  variable  speed  is  trans- 
mitted is  shown  at  F.  This  has  mounted  on  it  a  rocker  arm 
G,  having  two  pivots  H  and  H'  supporting  two  intermediate 
gears  J  and  J'.  The  latter  is  directly  geared  to  pinion  shaft  F, 
while  J  is  connected  by  compound  gearing  as  shown.  In  the 
upper  part  of  rod  E  are  cut  circular  rack  teeth,  which  engage 
corresponding  gear  teeth  cut  in  the  sector  face  of  rocker  arm 
O.  Rod  E  may  be  both  raised  and  lowered,  and  rotated  to 
the  right  and  left.  Raising  and  lowering  it  rocks  arm  (?  and 
permits  either  J  or  J'  to  mesh  with  the  corresponding  gear 
on  shaft  A,  as  may  be  required.  Rotating  to  the  right  or  left 
shifts  the  cone  B  on  shaft  A,  to  bring  either  one  of  the  four 
gears  into  position  to  engage  either  J  or  J'. 

As  may  be  seen  in  Fig.  4,  a  drum  is  mounted  on  the  lower 
end  of  E,  which  is  guided  and  locked  in  position  by  a  lock  bolt 
and  lever  shown.  Raising  or  lowering  this  drum  by  means  of 
the  handle  provided,  brings  J  or  J'  into  mesh  with  the  mat- 
ing  gear  B.     Rotating   the   drum   and  shaft   E  brings   either 
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one  of  the  four  gears  on  A  Into  position  to  int'sh  with  J  or      This  1b  operated  by  a  handle  attached  to  the  vertical  rocli 

J'.     By  this  means  eight  changes  of  speed  arc  provided  by  a      shaft  /,.   i.lalnly  shown   in   I"lg.   4.     Tin-  arm   rests  and   turns 


Pig.  5.    The  Spindle  He^d.  shoi^lng  Enclosed  Constraction 

very  simple  mechanism,  with  no  possibility  of  interferences 
or  false  moves.    An  inspection  of  Figs.  2  and  3  shows  that  at 


F5g.  7.    Diagram  of  Driving  Gearing  Fig.  8.    The  Spindle   with    Large 

in  Head  Diameter    Driving    Gear,    close    to 

the  Drill 

this  point  also  the  matter  of  lubrication  has  been  carefully 
considered. 

The   vertical   screw   for   raising   and    lowering   the    arm    is 
driven   through   the  tumbler  gearing  shown  at  K  in  Fig.   2. 


Pig.  6.    Rear  VIe\p  of  the  Head,  shopping  Tapping  Reverse  for  Spindle  Drive 

on  ball  bearings  in  the  slide,  giving  the  operator  an  easy  and 
Quick  adjustment. 

The  Driving-  Mechanism  in  the  Head 
From  the  speed  box  the  power  is  transmitted  through  two 
sets  of  bevel  gears  to  the  horizontal  shaft  on  the  arm.     Figs. 
5  and  6  show  front  and  rear  views  of  the  head  respectively, 
while  Figs.  7  and  10  show  the  details  of  the  driving  mechanism. 
M  is  the  horizontal  driving  shaft.    It  has  revolving  '.oosely 
upon  it  bevel  gears  X  and  :\'.     Either  of  these  may  be  con- 
nected to  M  at  will  by  means  of  the  friction  clutch  shown  in 
Fig.  9,  so  that  short  shaft  O  may  be  driven  either  forward  or 
backward.     The  latter  is  geared  with  a  loose  quill  P  on  spindle 
driving   shaft   Q.     A 
second    loose    quill 
gear  R,  also  mounted 
on     Q,    receives    the 
movement    from    P 
through      the      back 
gear     shaft     g.       (,' 
may    be    clutched    tn 
either    R    or    P.    as 
may  be  required,  by 
shifting  clutch  collar 
T.       When     this     is 
dropped.     Q      is 
clutched  positively  to 
7?.     When     it     is 
raised,  it  is  engaged 
with   P  by   means  of  the   friction   clutch   shown.     This   back 
geared  drive,  in  connection  with  the  speed  bo.\,  gives  sixteen  . 
changes  of  spindle  speed,  suitable  tor  driving  anything  from 
a  %-inch  drill  to  a  G-inch  pipe  tap. 

The  matter  of  lubrication  of  these  members,  seen  most 
plainly  in  Fig.  10,  should  be  noted.  The  drivin.s;  gears  are  all 
enclosed  in  oil-tight  casings,  and  are  provided  with  reservoirs 
of  oil  for  both  the  bearings  and  the  gear  teeth. 

It  should  be  noted  that  the  same  handle  is  used  for  the  re- 
versing clutch  and  the  back  gear  clutch.    This  is  shown  at 


Fig.  9.    The  Priction  Clutch  for  Connecting 
the  Power  Feed 
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the  lower  right-hand  side  of  the  head  In  Fig.  5.  Raising  and 
lowering  this  handle  operates  clutch  T  and  controls  the  back 
gi'ars.  Swinging  It  to  one  side  or  the  other  operates  clutch  U 
for  reversing  the  spindio  movtraent.  The  starting,  stopping, 
l)ack  gears  and  tapping  device  being  thus  controlled  by  one 
li;indle,  It  Is  possible  to  throw  from  one  position  to  the  other 
ir.stantly,  without  danger  of  contlict  or  interferences. 

The  head  Is  rigidly  constructed,  with  webs  of  suitable 
thickness.  The  stiffness  of  the  spindle  drive  Is  enhanced  by 
tlie  position  of  the  driving  gear  V  which  is  spllned  to  the 
lower  end  of  the  spindle  where  It  is  driven  by  a  pinion  on 
shaft  Q.  The  spindle  and  the  driving  gear  are  shown  sep- 
arately in  Fig.  8.  The  spindle  is  thus  driven  in  its  largo 
diameter  and  close  to  the  gear,  minimizing  the  torsional  de- 
lloction,  which  is  localized  in  a  short,  stiff  length  of  spindle. 
In  the  ordinary  construction,  the  power  has  to  be  transmitted 
through  a  long,  slender  spindle,  cut  down  to  pass  through  the 
feeding  quill.  It  Is  stated  that  a  torsional  rigidity  is  obtained 
of  from  2Vj  to  3  times  that  given  by  the  usual  construction. 
This  drive  is,  we  believe,  an  exclusive  feature  of  the  Western 

machine. 

The  Feed  Gearing 

The  feed  mechanism  is  shown  plainly  in  Fig.  10.    The  spiral 

gear  W  on  shaft  Q  (Fig.  7)  en.gages  a  mating  gear  X  in  the  teed 

box.     The    shaft    on    which    X    is    mounted    carries   also    two 

gears,  either  of  which  may  be  connected  with  it  by  sliding 

the  pull  pin  Y  in  or  out,  thus  giving  two  rates  of  speed  to  the 

cone  of  gears  Z.     Gears  Z  In  turn  mesh  with  corresponding 

gears  A,  any  one  of  which  may  be  keyed  to  shaft  B  by  means 

of   the   pull   pin    C.     Eight   feed   changes   are   thus   obtained, 

ranging  from  0.008  to  0.060  Inch  per  revolution  of  the  spindle. 

These  gears  are  enclosed  in  an  oil-tight  casing  and  run  in  oil. 


Mathineri;,  .V.K 


Fig.  10.    The  Positive  Quick  Change  Feed 

A  worm  on  shaft  B  engages  worm  wheel  D.  This  is  clutched 
to  the  feed  shaft  by  the  mechanism  shown  in  Fig.  9,  operated 
by  handles  E  (see  Fig.  10).  These  serve  to  operate  the  clutch 
or  to  feed  the  spindle  rapidly  by  hand  when  the  clutch  Is 
disengaged.  By  pressing  together  handles  E,  a  toggle  joint 
mechanism  expands  the  friction  ring  of  the  clutch,  thus  giving 
a  powerful  grip  with  easy  operation.  A  suitable  wedge  is 
placed  between  the  two  fingers  to  vary  the  gripping  pressure 
as  desired.  This  clutch  is  keyed  to  the  vertical  feed  rod  F, 
which  transmits  the  movement  through  a  set  of  bevel  gears 
to  the  pinion  spindle  O.     This  latter  meshes  on  one  side  with 


the  feed  rack  on  the  spindle  (iiiill,  ;inil  on  (he  other  with  the 
counter  weight  //. 

The  Western  radial  drill  is  built  in  four  sizes  having  3,  4, 
fi  and  G-fooi  arms  respectively.  As  may  he  inferred  from  the 
illustrations  and  description  here  given,  it  is  a  strongly  driven 
machine  adapted  to  heavy  work,  and  especially  suitable  for 
pipe  tai)ping.  Kill,  Clarke  &  Co.,  of  Loslon,  Chicago,  and 
Iniinch  offices,  are  the  selling  agents. 


FERRACUTE  HAND  SCREW  PRESS 

The  tool  illustrated  herewith  is  a  hand  screw-press  built 
by  the  Ferracute  Machine  Co.,  Bridgeton,  N.  J.  It  is  designed 
lor  miscellaneous  work  of  considerable  area  and  height,  hav- 


A  Hand  Press,  provided  with  Dial  tor  Indicating  the  Pressure  Produced 

ing  a  bed  36  inches  square  and  a  maximum  distance  from 
the  bed  to  the  ram  of  24  inches.  It  is  designed  for  pres- 
sures of  from  0  to  15  tons. 

One  of  the  features  of  novelty  is  the  dial  shown  in  the 
head  of  the  press.  The  nut,  set  in  the  head,  through  which 
the  screw  runs,  bears  against  a  heavy  steel  spring,  and  the 
Indicator  hand  on  the  dial  is  driven  by  a  pin  connected  to 
this  spring,  giving  the  effect  of  a  spring  balance,  which  in- 
dicates on  the  dial  the  amount  of  pressure  applied  at  any 
moment.  Another  point  of  interest  is  the  combined  hand- 
wheel  and  ratchet.  Several  tons  pressure  may  be  obtained 
by  the  hand-wheel  alone.  By  connecting  the  ratchet  lever, 
which  may  be  done  instantaneously,  the  maximum  pressure 
is  easily  available.  The  ratchet  is  reversible,  enabling  the 
operator  to  start  the  ram  upward  with  a  minimum  of  effort. 

The  total  height  of  the  press  with  the  screw  raised  is  98 
inches.  It  occupies  a  floor  space  of  47  by  36  inches  and 
weighs  2,300  pounds. 


THE 


'STANTOOL"  TAPER  FOR  DRILL  SHANKS 
AND  COLLETS 

It  seems  to  be  practically  agreed  to  that  the  old  standard 
Morse  taper  shank  and  tang  is  too  weak  for  the  high  duty 
required  of  it  under  modern  conditions  with  modern  cutting 
steels.  The  dimensions  of  the  tang  were  settled  on  In  days 
when  the  chips  now  taken  with  the  twist  drills  would  have 
seemed  out  of  the  range  of  the  possible.  To  provide  a  stronger 
drive  for  new  twist  drills,  and  for  giving  added  life  to  old 
ones  from  which  the  tangs  have  been  broken,  a  number  of 
devices  and  methods  have  recently  been  proposed.  In  the 
opinion  of  the  Standard  Tool  Co.,  of  Cleveland,  0.,  all  of  these 
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devices  have  objectionable  features.  Some  of  them  are  com- 
plicated, some  of  thein  expensive,  and  some  of  them  require  a 
special  preparation  nj  the  <lrill,  which  Is  only  possible  with 
the  assistance  of  a  skilled  mechanic,  and  machlnos  not  found 
In  every  shop.  This  firm  has  therefore  decided  to  meet  the 
situation  In  a  radical  way.  They  are  putting  on  the  market 
drills  having  what  they  call  the  "Stantool"  shank.  While 
preserving  the  Morse  taper,  these  shanks  are  shortened,  thus 
permitting  the  use  of  a  tang  of  much  greater  strength. 


The  New  and  the  Old  Standard  Taper  Shanks  for  Twist  Drills 

The  upper  drill  In  the  engraving  has  the  new  shank,  while 
the  lower  drill  has  the  old  standard.  The  difference  in  the 
strength  of  the  tang  will  be  seen  at  a  glance.  The  dimensions 
are  such  that  old  drills  on  hand,  whether  broken  or  not,  can 
be  converted  into  the  new  type  at  very  little  cost  and  trouble. 
The  makers  furnish  a  gage   which  can  be  placed   over  the 


Another  disadvantage  of  the  ordinary  pin  clutch  Is  the 
necessity  for  a  special  brake  for  the  crankshaft.  If  this 
brake  Is  not  provided,  the  crank-shaft  will  not  stop  at  Us 
highest  point  after  the  fly-wheel  baa  been  released.  The 
brake  power  acts  constantly  on  the  shaft,  while  the  press  is 
performing  Its  work,  and,  therefore,  a  considerable  amount 
of  power  Is  absorbed  by  the  brake  when  the  press  Is  running 
continuously.  Besides,  the  brake  is  rather  unreliable,  and 
requires  frequent  adjustment  In  order  to  do  Its  work  prop- 
erly. Another  disadvantage  of  many  clutches  Is  the  loss  of 
time.  A  number  of  clutches  require  that  the  fly-wheel  at 
times  make  half  a  revolution  before  striking  the  clutch  pin 
for  engaging  the  crank-shaft. 

In  order  to  overcome  the  disadvantages  referred  to,  Mr.  M. 
Jaeger  of  109  North  Terrace  Ave.,  Alt.  Vernon,  N.  Y.,  has 
undertaken  extensive  experiments  on  a  new  design  of  auto- 
matic friction  clutch,  the  results  of  these  experiments  being 
a  device  of  the  type  shown  in  the  accompanying  illustrations. 
In  Fig.  1  a  clutch  Is  shown  as  applied  to  power  presses  of 
smaller  sizes.  The  main  parts  of  this  clutch  are  the  eccen- 
tric B  turned  directly  on  the  crank-shaft  A,  an  expansion 
ring  C,  and  a  wedge  D.  The  fly-wheel  E  is  provided  with  a 
recess  bored  out  in  the  hub  in  the  side  towards  the  press 
frame,  and  the  whole  clutch  mechanism  is  placed  In  this 
recess.  The  eccentric  in  the  design  shown  in  Fig.  1  is  turned 
directly  on  the  crank-shaft,  but  It  can,  of  course,  be  made  as 
a  loose  ring  and  attached  to  the  crank-shaft  in  any  suitable 
manner.  The  fly-wheel  revolves  freely  on  the  shaft,  the  hole 
in  the  fly-wheel  being  preferably  lined  with  a  bronze  bushing. 


DIMENSIONS  OF  "STANTOOL"  SHANKS  AND  TAPER  HOLES 
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regular  taper  shank  and  used  for  scribing  the  size  and  location 
of  the  tang  of  the  "Stantool"  shank. 

The  accompanying  table  gives  the  exact  dimensions  for  all 
sizes  of  the  new  standard.  Special  sockets  and  sleeves  are, 
of  course,  required,  to  adapt  these  tools  to  drill  presses  now 
in  use.  The  makers  furnish  these  sockets  and  sleeves  with 
an  outside  taper  to  fit  the  spindles,  and  an  inner  taper  suitable 
for  the  new  shank.  They  are  also  made  with  the  new  taper 
both  outside  and  inside.  These  latter  interchange  or  nest 
into  each  other. 

The  use  of  a  new  standard,  made  stiff  enough  to  begin  with, 
would  seem  to  be  a  logical  way  out  of  the  broken  tang  diffi- 
culty. 

JAEGER  AUTOMATIC  FRICTION  CLUTCH 

One  of  the  many  disadvantages  experienced  with  the  ordi- 
nary design  of  automatic  pin  clutches,  such  as  are  extensively 
used  on  pow-er  presses,  is  the  heavy  blow  against  the  clutch 
pin,  a  fact  which  quite  often  causes  injury  to  some  parts  of 
the  clutch  mechanism,  and  is  accompanied  by  expensive  de- 
lays while  the  broken  parts  are  replaced.  In  order  to  over- 
come the  difficulty  of  breakages,  many  press  builders  have 
designed  their  clutch  parts  very  heavy,  giving  the  clutch 
mechanism  a  clumsy  appearance  and,  sometimes,  a  slower 
action. 


The  expansion  ring  C  is  originally  turned  larger  than  the 
recess  in  the  fiy-wheel.  It  is  then  cut  open,  pressed  together, 
and  then  turned  to  fit  the  diameter  of  the  recess,  so  that 
when  laid  inside  of  the  recess  and  permitted  to  expand,  it 
will  closely  fit  the  recess  and  at  the  same  time  press  against 
the  walls.  Due  to  this  pressure,  the  expansion  ring  will  fol- 
low- the  fly-wheel  when  the  latter  rotates,  whenever  the  stop 
F,  acting  against  the  pin  G  and  operated  by  the  foot-treadle, 
is  removed;  but  when  the  stop  F  is  in  the  position  indicated 
in  Fig.  1,  the  expansion  ring  C  is  prevented  from  rotating 
with  the  fly-wheel,  and  contracts  so  that  the  friction  between 
the  ring  and  the  fly-wheel  is  reduced  to  a  minimum. 

It  will  be  seen  in  Fig.  1  that  the  expansion  ring  has  on 
the  inside  two  projections.  The  wedge  D  rests  against  one, 
and  the  other  has  the  same  radius  as  the  eccentric  B  on  the 
shaft,  there  being  only  a  very  small  clearance  between  the 
ring  and  the  eccentric  when  the  former  Is  expanded,  and  no 
clearance  at  all  when  it  contracts.  A  small  spring  H  holds 
the  wedge  against  the  inside  of  the  expansion  ring. 

The  operation  of  the  clutch  is  as  follows:  The  fly-wheel 
runs  continuously,  but  crankshaft  A  does  not  rotate  when 
the  clutch  is  not  in  operation.  When  a  stroke  of  the  press 
is  required,  the  operator,  by  means  of  a  foot-treadle  con- 
nected with  the  stop  F  by  the  link  E,  releases  the  expansion 
ring   so    that    it    follows    the    fly-wheel,    thereby    forcing    the 
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wedge  D  between  the  inside  of  the  ring  and  tlio  eooentilc, 
and  imparting  motion  to  tlie  cranl<-sliaft  A.  Tlie  expansion 
of  the  ring  Is  still  further  Increased  by  the  wedging  action 
of  D.  so  that  practically  a  positive  drive  is  obtained.  When 
the  treadle  Is  released,  the  stop  F  slides  up  in  the  position 
shown  in  Fig.  1  and  the  pin  O  strikes  against  the  stop  and 
prevents  the  ring  from  following  the  fly-wheel  any  further. 
The  experiments  undertaken  with  the  clutch  show  that  the 
blow  against  the  pin  is  but  slight,  as  the  momentum  of  the 
shaft,  pitman  and  other  moving  parts  quickly  releases  the 
wedge  and  permits   the  ring  to  contract.     'I'lu-   projection   at 


time  acts  as  a  final  stop  if  the  momentum  is  greater  than 
that  which  will  be  taken  up  by  the  spring  itself.  The  clutch 
is  not  limited  to  applications  to  presses  only,  but  can,  slightly 
modified,  be  used  for  a  great  many  purposes  where  quickly 
releasing  clutches  are  required. 


NacltiiierlliN.T, 


Pig.  1.    Jaeger  Automatic  Clutch  applied  to  a  Power  Press 

L  at  this  time  also  acts  as  a  brake,  stopping  the  crank-shaft 
at  its  highest  point.  It  the  foot-treadle  is  released  immedi- 
ately after  being  depressed,  only  one  revolution  will  result. 

The  engagement  is  practically  instantaneous  as  the  clear- 
ance between  the  eccentric  and  the  wedge  is  made  as  small 
as  possible.  An  incidental  advantage  of  this  clutch  is  that 
the  fly-wheel  can  be  brought  very  close  to  the  frame  of 
the  machine  which,  of  course,  is  very  important.  A  great 
many  clutch  designs  make  it  necessary  to  place  the  fly-wheel 
a  considerable  distance  from  the  frame  and  the  bearings, 
thus  producing  bending  stresses,  and  requiring  larger  shaft 
dimensions.  A  special  brake  acting  on  the  crank-shaft  is 
avoided.  The  design  is  very  simple  and  reduces  the  cost  of 
the    clutch    mechanism    to    a    considerable    extent.     There    is 


Jlfacfti'HC7T/,.V.r. 


Fig.  2.    Variation  of  Design  of  Jaeger  Automatic  Clutch,  as  used  on 
Heavy  Presses 

nothing  in  the  design  of  the  clutch  that  is  liable  to  get  out 
of  order  or  break,  and  the  experiments  undertaken  show 
that  the  efficiency  of  the  design  is  very  satisfactory. 

In  Fig.  2  is  shown  a  modification  of  the  design  intended 
for  heavy  presses.  Here  two  wedges  are  provided  instead 
of  one,  and  the  eccentric  or  cam  on  the  crank-shaft  is  pro- 
vided with  a  double  rise.  In  order  to  provide  for  a  stop  for 
the  crank  at  the  right  position  a  spring  M  Is  provided,  inside 
of  which  is  placed  a  small  rubber  cylinder.  This  cylinder 
prevents  the  spring  from  bending  sideways  and  at  the  same 


BUFFALO  FORGE  CO.'S  HAND  I-BBAM  AND 
CHANNEL  PUNCH 

While  the  tool  here  illustrated  is  a  hand  punch,  it  is  de- 
signed, as  a  glance  at  its  proportions  will  show,  for  far 
heavier  work  than  is  ordinarily  considered  feasible  for  hand 
operation.  It  will  quickly  and  easily  pierce  a  i.j-inch  hole  in 
a  V>-inch  plate.  Its  maximum  capacity  by  hand  operation  is 
for  1-inch  holes  in  'L'-inch  plate.  This  would  require  a  dead 
weight  of  about  40  tons  on  the  plunger,  considering  the  shear- 
ing strength  of  the  material  being  punched  as  being  50,000 
pounds  to  the  square  inch,  which  is  about  that  found  in  the 
steel  ordinarily  used  In  bridges  and  similar  structural  work. 

In  the  first  place  the  construction  of  the  frame  is  notable. 
It  is  composed  of  two  sides  of  armor  plate,  rigidly  bolted  and 


Hand-operated  Punch  of  Large  Capacity  with  Armor-plate  Frame 

riveted  together  in  a  box  form  of  construction.  The  planed 
sides  of  the  fi'ame  form  guiding  surfaces  on  two  sides  of  the 
plunger,  while  the  main  guides  are  bolted  between  the  sides 
and  have  adjustable  gibs,  which  assure  the  permanent  align- 
ment of  the  punch  and  die.  The  die  holder  is  a  steel  casting 
of  a  style  designed  to  adapt  it  to  working  on  the  webs  of 
channels,  I  beams,  etc.  It  is  mounted  on  the  frame,  and 
bolted  on  an  extension  machined  to  fit  the  frame  space. 

The  great  force  which  this  hand  operated  punch  is  capable 
of  applying  is  due,  of  course,  to  the  construction  of  the  oper- 
ating mechanism.  This  consists  of  a  combination  lever, 
ratchet  wheel,  and  crank  mechanism,  which  will  be  easily 
understood  from  a  study  of  the  engraving.  It  gives  a  lever- 
age of  2,200  to  1  from  the  end  of  a  6-foot  lever  to  the  shearing 
edge  of  the  punch;  this  does  not  include  the  power  lost  in 
the  friction  of  the  working  parts,  which  is  small  for  a  machine 
of  this  kind.  The  lever  bearing  studs  are  bolted  to  the 
frame,  making  a  very  rigid  support.  The  socket  in  which  the 
lever  is  inserted  is  provided  with  three  holes  for  the  connect- 
ing links  to  the  secondary  lever,  so  that  a  movement  of  1, 
2  or  3  ratchet  teeth  for  each  stroke  is  obtainable. 

The  ratchet  wheel  is  cut  from  solid  steel,  and  is  hardened. 
It  can  be  turned   by  a  convenient   handle  to  quickly   adjust 
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the  punch  to  the  work,  and  to  run  it  back  again  as  well  after 
the  completion  of  the  operation.  The  plunger  crank-shaft, 
on  which  the  ratchet  wheel  is  pressed,  is  supported  by  nanged 
bearings  bolted  to  the  main  frame.  The  throw  of  the  crank- 
shaft is  %  inch,  and  the  motion  is  transmitted  to  the  plunger 
head  by  a  steel  one-piece  connecting  rod  the  full  width  of 
the  frame  space,  bored  from  the  solid  and  bronze  bushed. 
This  is  believed  by  its  maker,  the  Buffalo  Forge  Co.,  Buffalo, 
N.  Y.,  to  be  the  only  punch  jniss  with  armor  phite  frame  nwde 
In  the  country.  Its  portaljility,  in  connection  with  its  great 
capacity,  should  make  it  a  useful  tool  in  many  structural 
operations.  As  may  he  seen,  heavy  angle  plates  are  riveted  to 
the  frame  on  both  sides,  making  a  substantial  base  plate  when 
it  is  desired  to  mount  it  permanently.  Otherwise  it  is  provided 
with  a  truck  for  portable  use.     It  weighs  about  1,000  pounds. 


ST.  LOUIS  MACHINE  TOOL  CO.'S  GRINDING 
MACHINE 

The  plain  grinding  machine,  or  grinding  head,  is  so  simple 
a  piece  of  mechanism  that  it  is  no  wonder  that  little  thought 
is  ordinarily  given  to  its  construction.  There  is  no  com- 
plicated mechanism,  and  the  parts  required  are  few  and  sim- 
ple. Nevertheless,  it  is  possible  to  put  thought  Into  the  de- 
sign of  a  machine  as  simple  as  this,  as  will  be  realized  from 
a  study  of  the  accompanying  illustrations,  which  show  one 
size  of  a  line  recently  placed  on  the  market  by  the  St.  Louis 
Machine  Tool  Co.,  of  St.  Louis,  Mo. 


Fig.  1.    Front  View  of  the  St.  Louis  Grinder 

The  points  of  advantage  claimed  for  this  grinder  relate  both 
to  the  workmanship  and  the  design.  Considering  first  the 
construction  of  the  heads,  the  arbors  are  of  50  point  carbon 
steel,  with  square  threads  coarser  than  standard,  giving  a 
strong  and  quick  acting  screw.  The  arbors  for  each  size  are 
of  larger  diameter  than  usual.  The  boxes  are  lined  with  a 
high  grade  of  anti-friction  metal,  and  are  provided  with  oil 
reservoirs  and  felt  oilers  with  a  length  four  times  the 
diameter  of  the  arbor.  The  bodies  are  unusually  long,  extend- 
ing out  for  their  full  size  beneath  the  bearings,  giving  the 
latter  a  very  rigid  support.  The  arms  supporting  the  rests 
are  curved.  This  permits  the  use  of  a  shorter  fork  than 
when  the  straight  rest  arms  are  used.  This  is  very  advantage- 
ous v.hen  large  work  is  to  te  ground. 

The  column  is  of  new  design,  being  large  and  well  pro- 
portioned to  agree  with  the  service  It  is  called  on  to  per- 
form. The  pan  is  4  inches  below  the  base  of  the  machine, 
allowing  more  room  than  usual.  All  of  the  batter  or  slant 
of  the  column  is  at  the  back,  thus  setting  the  head  as  near  the 
front  of  the  base  as  possible,  giving  the  tool  somewhat  the 
appearance  of  being  braced  toward  the  operator. 


The  column  Is  furnished  either  with  or  without  a  selt- 
ccntalned  couutei  shaft.  The  machines  shown  are  provided 
with  this  counter-shaft,  which  Ik  the  most  interesting  feature 
of  the  whole  machine.  The  lower  half  of  the  boxes  (see  Fig. 
3)  are  cast  integrally  with  aims  extending  backwards  the 
full  depth  of  the  column,  being  pivoted  at  the  rear  end. 
Each  arm  is  also  clamped  to  the  column  at  the  Bide  by  a  screw 
passing  tlirough  an  elongated  slot.  The  top  halves  of  the 
boxes  are  cast  in  one  piece  and  connected  by  a  strong  yoke 
which  passes  over 
the  driving  pulley. 
This  yoke  is  provid- 
ed with  a  lug  pass- 
ing beneath  a  corres- 
ponding projecting 
lug  on  the  column, 
into  which  an  adjust- 
ing screw  is  tapped. 
The  driving  belt 
passes  over  the  large 
pulley  at  the  base  of 
the  counter-shaft  u]) 
back  of  the  machine, 
over  the  spindle  pul- 
ley and  down  through 
a  hole,  into  the  mid- 
dle of  the  column  to 
the  pulley  again.  The 
tension  of  this  belt 
tends  to  draw  the 
driving  pulley  and 
i  t  s  shaft  upwards, 
bringing  the  yoke 
against  the  adjust 
ing  screw.  By  screw- 
ing down  on  this, 
the  counter-shaft  is 
swung  downward  upon  its  supporting  arms  and  the  belt 
tightened.  The  screws  passing  through  the  slots  in  the  arms 
provide  means  for  holding  the  adjustment  once  it  is  obtained. 
This  tightens  the  driving  belt  and  the  belt  from  the  main  line- 
shaft  at  the  same  time.  The  belt  shifter  is  conveniently 
located,  as  shown,  it  being  unnecessary  to  reach  overhead  for 
it  as  usual. 

This  arrangement  gives  several  advantages  over  the  separ- 
ate counter-shaft  from  the  ceiling.  One  of  the  most  obvious 
is  the  avoiding  of  the  necessity  for  mounting  the  counter- 
shaft on  the  ceiling.     Another  is  the  advantage   of   bringing 


Fig.  2 


Side  View  of  the  Grinder,  ahowlng 
Counter-Bhart 


Fig.  3.    Detail  View  of  Belt  Tightener  and  Shifter 

the  driving  belt  down  in  an  out-of-the-way  position,  which  is 
often  a  great  convenience  in  handling  large  work.  The  most 
important  advantage,  however,  is  the  smooth  running  of  the 
wheels  which  is  the  result  of  the  direction  of  the  belt  pull, 
this  being  such  as  to  draw  the  spindle  down  against  the  frame 
of  the  machine,  instead  of  up  against  the  caps. 

A  short  belt  on  a  machine  of  this  kind  without  a  beslt 
tightening  device  is  impracticable.  The  only  objection  to  the 
use  of  short  belts  is  the  matter  of  keeping  them  tight.  In 
long  belts  the  elasticity  serves  to  allow  considerable  stretch 
without    affecting    the    belt    pull    seriously.      In    short    belts. 
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however,  It  Is  necessary  to  take  up  the  stretch  as  fast  as  It 
occurs  by  some  simpler  means  than  by  cutting  and  resplicing 
the  belt.  The  use  of  the  adjustable  swinging  supports  for  the 
countershaft  does  away  with  the  great  difHculty  hitherto  met 
with  In  furnishing  a  satisfactory  self-contained  counter-shaft. 
These  machines  are  made  In  five  sizes,  for  work  from  the 
smallest  to  the  heaviest  which  the  workman  Is  ordinarily 
called  on  to  perform  on  a  grinding  wheel  stand  of  this  type. 


TWBNTY-POUR-INCH  FAY  AUTOMATIC 
LATHE 

The  Fay  Machine  Tool  Co.  of  Philadelphia,  Pa.,  makes  an 
automatic  lathe  especially  adapted  to  the  performance  of  turn- 
ing operations  on  castings  in  large  quantities.  To  the  14-  and 
18-inch  swing  sizes  previously  built,  the  makers  have  recently 
added  the  machine  with  a  24-inch  swing  shown  herewith. 

Without  going  minutely  into  the  mechanism,  the  machine 
may  be  described  as  follows:  The  work  spindle  is  driven  by 
Hindley  worm  gearing  from  the  high  speed  shaft  extending 
across  the  top  of  the  head  stock.  This  shaft  is  belted  at  the 
rear  side  to  the  counter-shaft,  and  at  the  front  side  to  the 
feed-driving  pulley  at  the  left-hand  end  of  the  bed.  This  lat- 
ter is  geared  to  a  longitudinal  shaft  carrying  a  series  of  cams 


The  large  machine  here  shown  swings  twenty-four  inches 
over  the  ways,  eighteen  inches  over  the  carriage  and  will 
take  thirty-six  inches  between  centers.  The  automatic  feed 
of  the  main  bar  and  its  carriages  is  fourteen  inches.  The 
provision  for  turning  between  centers  is  unique  in  automatic 
machines,  and  permits  the  production  of  a  quality  of  work 
comparable  with  that  produced  on  the  engine  lathe.  One 
operator  can  attend  several  machines,  or  can  run  one  of  these 
in   combination   with   work   on   a  regular   lathe. 

The  5-step  cone  pulley  shown  in  Fig.  2  was  turned  in  two 
operations,  roughing  and  finishing  in  forty-two  minutes.  This 
included  turning  and  crowning  the  five  steps,  and  facing  botli 
ends  of  the  pulley.  The  crowning  was  done  by  suitable 
templets  acting  on  the  carriages  attached  to  the  main  bar, 
as  described.  Facing  down  the  ends  was  effected  by  tool 
liolders  on  the  rear  bar. 


IMPROVED  MURCHEY  AUTOMATIC  OPENING 
DIE  HEAD 
The   machine  shown   in   Fig.   1   is   a   double-head   pipe   and 
nipple  threading  machine,  made  by  the  Murchey  Machine  & 
Tool  Co.,  4th  and  Porter  Sts.,  Detroit,  Mich.     This  machine 
follows   the   general   lines  of  the  older  design  built  by   the 


Fig.  1.    An  Automatic  Lathe  for  Tuminfir 

controlling  the  cutting  tools.  By  means  of  a  clutch  mechan- 
ism operated  by  adjustable  dogs,  the  cam  shaft  may  be  given 
a  slow  feeding  movement,  or  a  rapid  idle  movement,  over  any 
desired  portion  of  its  periphery. 

Two  heavy  bars  extend  the  length  of  the  machine,  and  on 
these  the  various  carriages  and  tool  holders  are  mounted. 
Each  of  these  bars  is  controlled  by  the  cam  shaft,  both  as  to 
longitudinal    movement    and    the    rocking    movement    about 

their  axes.     The  rock- 
-.^j,^__8„-.1,-^^.^^3y,^    jjjg  movement  for  the 

main  bar  at  the  front 
is'controlled  by  a  tem- 
plet on  the  slide  at  the 
front  of  the  bed,  on 
which  the  outer  ends 
of  the  carriages  rest. 
This  templet  may  be 
given  any  desired 
shape,  which  will  be 
copied  by  the  tool  as 
the  bar  is  fed  longi- 
tudinally. On  the  other 
hand,  if  desired,  the 
bar  maybe  held  against 
longitudinal  movement  while  the  slide  carrying  the  templet  is 
fed  to  the  right  or  left,  by  means  of  its  connection  with  a  cam 
roll  operated  by  the  drum  cam.  shown  at  the  left  of  the  ma- 
chine. Cams  of  any  required  shape  may  be  bolted  on  this 
drum  to  operate  the  former  slide  or  the  tool  bar  at  the  rear. 
The  latter  is  rocked  by  a  cam  beneath  the  head-stock,  while 
the  main  tool  bar  is  operated  by  an  internal  cam  surface 
within  the  cam  drum. 


Machinery.N.Y, 


Pig.  2.  A  Cone  Pulley,  -n-hich  was  roughed 
out  and  finish-turned  Complete  In  Forty-rwo 
Minutes 


Pulleys,  Gear  Blanks,  etc.,  on  Centers 

makers,  with  the  exception  of  the  die  heads,  which  are  of 
radically  new  and  Improved  construction.  The  mechanism 
of  this  new  die  head  will  be  understood  from  a  study  of  the 
line  engravings.  Figs.  2  and  3.  Its  purpose  is  to  furnish  a 
die  head  of  rigid  construction,  wide  range  of  adjustment,  and 
strong,  simple  construction,  and  one  that  wfll  operate  readily 
and  automatically  and  will  preserve  its  accuracy  through  a 
long  period  of  use.  As  may  be  seen,  the  head  is  composed  of 
comparatively  few  members,  and  there  are  also  few  wearing 
parts  and  no  light  and  delicate  pieces  in  the  mechan- 
ism. 

The  body  A,  which  is  of  strong  close-grained  cast  Iron,  is 
pressed  on  and  keyed  to  the  spindle  B  of  the  machine.  In 
the  face  of  the  body  are  milled  four  large  T-slots,  carrying  the 
steel  die  blocks  C.  These,  in  turn,  are  drilled  and  slotted  to 
receive  the  dies  D  and  the  bearing  pins  E.  These  bearing 
pins  are  closely  fitted  in  the  holes  in  C,  into  which  the  slots 
for  the  die  blocks  are  cut,  so  that  there  is  a  solid  backing  for 
the  latter  against  the  thrust  of  the  cut. 

On  the  hub  of  the  body  A  slides  a  collar  F.  This  is  pro- 
vided with  lugs  which  are  milled,  drilled  and  reamed  to  form 
pivots  for  the  die  levers  (?.  These  latter  are  restrained  from 
outward  movement  by  a  tapered  bearing  on  the  inner  rim  of 
the  adjusting  shell  B.  This  adjusting  shell  is  threaded  to  the 
collar  at  the  rear  end  as  shown,  and  is  fitted  at  the  front  end 
to  an  internal  flange  on  the  rear  face  of  the  body  A.  When 
it  is  screwed  in  or  out,  the  bearing  of  its  taper  surface  on  the 
four  die  levers  G  adjusts  them  inward  simultaneously,  or  al- 
lows them  to  move  out  simultaneously  as  the  case  may  be. 
These  die  levers  bear  at  their  front  end  on  a  seat  cut  to  re- 
ceive them  on  bearing  pins  E.  When  the  sliding  collar  is 
moved   to  the  right  from  the  position   shown   in  Fig.   2,  the 
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ends  of  the  die  levers  slip  off  of  the  scats  on  the  bearing  pins 
to  a  lower  position,  when  the  spring  J  forces  the  pins  E,  die 
blocks  C  and  dies  />  outward,  thus  opening  the  dies  and  re- 
leasing tlio  work.  When  the  adjusting  shell  Is  moved  to  the 
left,  levers  (;  ride  up  on  the  cam  surface  onto  the  upper  bear- 
ing on  pins  E,  closing  the  dies.  The  turning  of  the  adjusting 
shell  //  evidently  afl'ord.s  means  for  setting  the  dies  accurately 
to  any  desired  diameter  within  the  range  of  the  adjustment. 
The  sliding  collar  /■'  Is  moved  to  the  left  to  close  the  dies 
by  hand  through  a  lever  connection  with  the  handles  shown 
between  the  two  work-slides  In  Fig.  1.  The  die  Is  opened  auto- 
matically when  the  desired  length  of  thread  has  been  cut. 
This  Is  done  through  the  reaming  mechanism  shown  in  Fig. 
3.  It  will  first  be  necessary  to  describe  the  operation  of  this 
mechanism  in  reaming  a  pipe.  The  reamer  holder  K  Is  of 
malleable  iron  with  a  squared  socket  for  receiving  the  squared 
pipe  reamer  shanks.  The  reamer  is  held  in  place  by  a  single 
set-screw.  The  holder  Is  supported  on  rods  .1/,  which  pass 
through  holes  in  the  body  A.  It  is  free  to  move  outward,  but 
Its  backward  movement  Is  resisted  by  plunger  N  and  spring  0. 
The  latter  may  be  compressed  to  give  more  or  less  tension  by 
means   of   threaded    adjustment   collar   P    (seen    also   on    the 


well  through  the  dies,  where  a  heavy  chip  will  not  cause  a 
thin  thread. 

The  automatic  opening  of  the  dies  Is  effected  by  the  longi- 
tudinal movement  of  reamer  holder  K.  caused  by  the  pressure 
of  the  work  on  the  reamer.     This  forces  back  K  and  rods  U 


Fig.  1.    Murchey  No.  2  Pipe  and  Nipple  Threading  Machine  equipped  with 
Opening  Die   Heads 

spindle  between  the  head-stock  bearings  in  Fig.  1)  which  bears 
against  collar  Q  and  plunger  R,  furnishing  the  rear  abutment 
for  the  spring.  After  the  work  has  passed  far  enough  into 
the  dies  to  secure  a  good  hold  on  the  thread,  the  continued 
teeding   forward    of   the   pipe   brings   it    in   contact   with   the 


Fig.  3.     Ssotlon  on  Uoe  y— y  of  Fig.  2.  ahowlng  Re&mlng  Mechanlam 

against  sleeve  S,  which  Is  threaded  Into  sliding  collar  F.  As 
F  is  thus  forced  backward,  levers  O  are  withdrawn  from  their 
seats  on  bearing  pins  E,  allowing  the  dies  to  open.  By  screw- 
ing sleeve  S  In  or  out,  the  length  of  the  thread  on  the  work 
can  be  shortened  or  Increased.  Spring  0  being 
set  up  tight  enough  so  that  the  reamer  faces 
the  end  of  the  pipe,  it  will  be  seen  that  the  stop 
movement  is  governed  by  the  end  of  the  pipe  It- 
self, so  that  the  threads  come  to  a  uniform  length. 
Shoulders  are  provided  on  reamer  rods  M,  which 
strike  against  the  shoulder  on  the  Sliding  collar 
F,  in  case  S  is  adjusted  out  too  far.  When  the 
die  head  is  open,  the  reamer  holder  with  the 
rods  may  be  drawn  out,  allowing  long  or  "run- 
ning threads"  to  be  cut. 

The  adjustments  for  this  die  holder  are  few, 
simple  and  quickly  made.  They  are  the  adjust- 
ment of  shell  H  for  the  size  of  the  thread,  of 
sleeve  S  for  the  length  of  the  thread,  and  of 
sleeve  P  for  the  depth  of  internal  reaming.  The 
large  amount  of  adjustment  of  sleeve  H  makes 
it  easily  possible  to  re-hob  dies  In  this  head. 
The  workmanship  is  of .  a  high  grade,  the  tool 
being  made  with  jigs  and  fixtures  throughout 
on  the  interchangeable  plan.  The  die  blocks  are 
of  case-hardened  machine  steel,  the  bearing  pins 
E  are  of  tempered  steel,  and  the  bearing  levers  O 
are  of  tool  steel.  Attention  has  been  given  to 
the  quality  of  the  steel  material  in  the  dies, 
which  is  the  best  obtainable. 

The  double  nipple  and  pipe  turning  ma- 
chine shown  in  Fig.  1,  equipped  with  the  die 
heads  just  described,  has  a  capacity  for  work  from  \-z  inch  up 
to  2  inches  Inclusive. 


Improved 


Jt/uL'/(iiter[f..^.i. 


Fig.  2.    Face  View  of  Die  Head  and  Section  on  Line  x— x.  through 
Die  Blocks,  -with  Reamer  Removed 

reamer  L.  pressing  it  back  against  plunger  A"  and  spring  0, 
thus  giving  sufficient  pressure  for  taking  the  chip.  Owing  to 
the  construction  the  extra  tension  which  may  be  applied  by 
adjusting  collar  P  affects  the  thread  only  when  the   work  is 


WALTHAM  MULTIPLE  SPINDLE  DRILLING 
MACHINE 

The  accompanying  half-tone  shows  an  addition  to  the  line  of 
precision  machine  tools  built  by  the  Waltham  Machine  Works, 
Waltham,  Mass.,  which  we  have  illustrated  from  time  to  time. 
This  particular  tool  is  a  multiple  spindle  drilling  machine, 
built  on  the  lines  of  ,the  larger  tools  used  for  drilling  holes  in 
cylinder  flanges,  machine  frames,  etc.  The  idea  here,  how- 
ever, is  reduced  to  the  smallest  scale  on  which  we  have  ever 
seen  it  used. 

The  frame  of  the  machine  is  in  two  parts;  one  is  a  base, 
carrying  the  work  table,  and  the  other  is  a  stand  mounted 
on  the  base,  carrying  the  driving  mechanism  for  the  spindles. 
The  drive  shafts  are  evenly  spaced  about  a  central  gear,  which 
is  connected  with  the  double  driving  pulley  shown  at  the  top. 
These  gears  are  enclosed  and  accurately  cut,  so  that  a  very 
high  drilling  speed  is  obtained  with  practically  no  noise.  The 
lower,  or  drill  spindles  are  held  in  interchangeable  cast  iron 
blocks,  accurately  bored  to  the  desired  location  of  the  holes. 
As  these  blocks  can  be  reversed,  it  will  be  seen  that  the  holes 
may  be  drilled  from  either  side  of  the  work;  or,  in  the  case 
of  clock  plates,  the  upper  and  lower  members  may  each  be 
drilled  from  the  inner  face.  By  using  short  drills,  holes  may 
be  accurately  located  without  the  use  of  a  jig.  and  the  ma- 
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chine  can  be  used  for  reaniiiiK  iiiul  countersinking  holes 
already  drilled  or  punched.  Provision  is  made  for  using  a 
jig,  however,  if  desired. 

An  Important  feature  In  the  construction  of  this  machine  is 
the  extremely  close  spacing  with  which  the  holes  may  he 
drilled.  This  may  be  less  than  0.200  inch  center  distance. 
This  is  accomplished  by  the  use  of  special  ball  and  pin  joints. 
The  joints  and  all  the  spindles  are  of  hardened  steel,  the 
latter   having  bronze  bearings   which   can    be   easily   replaced 


A  Multiple  Spindle  Drilling  Machine,  built  on  a  Minute  Scale 

when  worn.  The  connections  between  the  driving  and  the 
drill  spindles  are  two  or  three  times  as  long  as  is  usual  in 
machines  of  this  type,  thus  making  the  angle  very  slight,  and 
materially  reducing  the  wear  on  the  joints. 

The  table  carrying  the  work  is  operated  either  by  a  hand 
wheel,  or  a  lever  connected  to  a  rack  and  pinion.  An  adjust- 
able stop  is  provided  to  regulate  the  depth  of  drilling.  There 
is  also  a  screw  adjustment  for  setting  the  vertical  position 
of  each  spindle  separately. 

This  machine  is  made  in  two  sizes.  The  larger,  which  is 
particularly  intended  for  clock  and  similar  work,  weighs  240 
pounds,  and  is  made  with  any  number  of  spindles  up  to  14. 
It  will  drill  to  any  position  inside  of  a  6-inch  circle.  The 
smaller,  or  watch  size,  weighs  50  pounds,  and  can  be  built 
with  any  number  of  spindles  up  to  S.  It  will  drill  anywhere 
inside  of  a  3%-inch  circle. 

ROBERTSON   DRILL  &  TOOL  CO.'S   21-INCH 
DRILLING  AND  TAPPING  MACHINE 

The  accompanying  illustration  shows  a  21-inch  drilling  and 
tapping  machine  made  by  the  Robertson  Drill  &  Tool  Co., 
Dept.  a.  Buffalo,  X.  Y.  This  resembles  somewhat  in  its  gen- 
eral lines  the  21-inch  upright  drill  illustrated  among  the  new 
tools  in  the  May  issue  of  Machinery.  The  driving  mechan- 
ism, however,  is  entirely  different,  and  the  machine  is  pro- 
vided, in  addition,  with  a  self-contained  tapping  attachment. 

Contrary  to  the  usual  construction,  the  driving  cone  on  the 
countershaft  is  placed  at  the  top  of  the  machine,  with  the 
driven  cone  at  the  base.     Four-step  cones  of  large  diameter 


for  a  2-,Vi-lncli  belt  are  used.  The  back-gearing  is  enclosed 
in  the  casing  shown  on  the  lower  cone  shaft.  The  back- 
gearing  may  be  thrown  in  and  out  while  the  machine  is  in 
motion.  From  this  point  the  power  is  led  to  the  top  of  the 
machine  again  by  miter  gearing  and  a  vertical  shaft  passing 
through  the  center  of  the  column.  At  the  upper  end  it  is 
connected  through  reversing  miter  gears  with  the  usual 
horizontal  driving  shaft.  The  long  lever  which  hangs  from 
the  top  of  the  column  controls  the  clutch  playing  between 
these  miter  gears,  and  thus  serves  to  reverse  the  motion  ot 
the  spindle,  or  stop  it,  as  may  be  r«iuired.  The  clutch  pro- 
vided on  the  driving  jiulley  of  the  countershaft  is  not  used 
in  the  operation  of  the  machine,  being  employed  only  when 
the  workman  starts  his  job  or  finishes  it. 

The  feed  is  geared  and  has  24  changes.  It  may  be  operated 
by  a  wheel  or  lever,  as  well  as  by  power.  An  automatic  stop 
is  provided.  The  spindle  is  1%  inch  in  diameter,  and  is 
driven  by  its  squared  shank,  which  fits  a  corresponding  hole 
in  the  driving  gear,  as  explained  for  the  machine  described  in 
the  May  issue.  The  gears  are  all  cut  from  solid  metal.  All 
the  bevel  and  miter  gears  have  planed  and  generated  teeth. 


Robertson  Drill  Press  with  Self-contained  Tapping  Mechajiism 

The  racks  are  of  steel  cut  from  the  solid.  All  clamps  and 
adjustments  are  furnished  with  permanently  attached  handles. 
The  height  of  the  machine  over  all  is  77  inches.  It  occu- 
pies a  floor  space  of  18%  by  .58  inches.  The  table  is  18  inches 
in  diameter  and  the  machine  drills  to  the  center  of  a  21%-inch 
circle.     The  net  weight  is  1,450  pounds. 


RECENT  ADDITIONS  TO  THE  BROWN  &  SHARPS 
LINE  OP  MACHINISTS'  TOOLS 

The  ten  accompanying  illustrations  show  the  latest  addi- 
tions to  the  line  of  machinists'  tools  made  by  the  Brown  & 
Sharpe  Jlfg.  Co..  Providence,  R.  I.  While  some  of  the  addi- 
tions relate  principally  to  improvements  in  design  of  older 
tools,  others  are  radically  new  in  principle.  All  of  them  are 
of  interest. 

Universal  Surface  Gage  with  Fine  Adjustment 

This  firm  has  been  making  a  universal  surface  gage  for 
some  time.  The  principal  feature  of  its  construction  is  the 
fact  that  the  spindle  can  be  swiveled  about  a  horizontal  axis 
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and  is  so  mounted  on  the  base  that  It  can  project  down  past 
it  In  a  slot  provided  for  the  purpose.  If  desired.  The  base  is 
provided  with  a  V-groove  for  use  on  cylindrical  surfaces.  For 
small  work  the  spindle  can  be  removed,  and  the  scriber  In- 
serted In  a  hole  provided   for  it  in  the  clamp. 

The  new  gage  preserves  all  these  features,  and  gives  the 
added  advantage  of  a  fine  adj\istment  by  means  of  a  knurled 
screw  at  the  top  of  the  spindle  clamp.  Turning  this  brings 
the  spindle  and  the  scriber  accurately  to  the  height  desired. 
It  has  a  distinct  advantage  over  other  devices  intended  for 


Fig.  1.     Surface  Gage  with  Micrometer  Adjustment 

the  same  work,  in  that  the  movement  is  always  vertical,  no 
matter  what  the  position  of  the  spindle  or  scriber.  Two  gage 
pins  at  the  rear  of  the  base  can  be  pushed  down  so  as  to  line 
the  tool  up  against  the  edge  of  a  plate,  or  the  side  of  a  T-slot. 
The  scriber  may  also  be  used  below  the  base  as  a  Septh  gage. 
This  tool  is  made  with  9-,  12-,  and  IS-lnch  spindles,  and  with 
light  or  heavy  base. 

Standard  Caliper  Gages 
The  Brown  &  Sharpe  standard  caliper  gages  have  been  fur- 
nished  for  many  years  with   Internal   and   external   surfaces 
on  the  same  piece,  for  all  sizes  up  to  3  Inches;    larger  than 
that   the   gages   have    been   made   separately    for   external   or 


Pig.  2.    Standard  External  and  Internal  Caliper  Gages 

internal  measurements.  To  meet  the  demand  for  tools  for 
use  where  measurements  of  one  kind  only,  either  Internal  or 
external,  are  to  be  taken,  separate  gages  with  handles  are  now 
furnished  for  all  measurements  between  14  and  3  inches.  Fur- 
nishing them  separately  Instead  of  In  one  piece  has  a  distinct 
advantage  whether  both  are  to  be  used  or  not,  as  it  enables 
one  to  be  employed  as  a  standard  gage  for  testing  the  other. 

A  Large  Automatic  Center  Punch 
The  well-known  automatic  center  punch  made  by  this  firm 
is  now  furnished  for  heavy  work  in  a  size  11%  inches  long 
and  1%   Inch  In   diameter.     This  heavy  tool   has   found   con- 


siderable use  in  many  ways  not  thought  of  at  the  time  of  the 
introduction  of  the  smaller  size  a  few  years  ago.  It  is  em- 
ployed, for  instance,  in  rolling  mills  for  testing  the  hardness 
of  metal.  The  hardness  is  Judged  by  the  size  of  the  impres- 
sion made,  in  sonieiliing  in  the  same  way  as  In  the  Brinell 
test.  11  may  be  used,  as  well,  for  testing  the  depth  of  case- 
hardening,  or  for  laying  out  heavy  work  for  drilling. 

Among  the  miscellaneous  uses  which  have  been  found  for 
the  automatic  center  punch  may  be  mentioned  Its  employ- 
ment by  amateurs  in  making  art  objects  of  hammered  copper 
or  brass.  For  this  work  it  has  been  found  much  easier  to  use 
than  the  usual  punch  and  hammer,  requiring  considerably 
less  exertion.  It  lias  been  recently  employed  also  in 
the  makers'  automatic  screw  machine,  where  it  was  desired 
to  punch  a  square  center  In  the  end  of  a  piece  of  work  held 
in  the  chuck.  It  was  not  found  feasible  to  bring  the  turret 
up  forcibly  enough  to  make  the  desired  Impression.  To  over- 
come the  difflculty,  the  striking  mechanism  of  one  of  these 
hammers  was  employed  in  the  turret  tool.  The  latter  was 
brought  up  with  the  punch  bearing  on  the  work,  thus  com- 
pressing the  striking 
spring  of  the  tool. 
The  spring  plunger, 
being  released  by  this 
movement,  was  forced 
against  the  head  of 
punch,  making  the  de- 
sired impression  the 
same  as  in  the  hand- 
operated  tool.  The 
spindle  of  the  screw 
machine  was  stopped 
and  held  fast  for  this 
work. 

Tubular  Inside  Micro- 
meter Gages 

These  gages  are  a 
new  design,  intended 
for  use  In  manufactur- 
ing operations  for 
measuring  inside  di- 
ameters from  S  to  40 
inches.  A  particular 
advantage  In  their  con- 
struction is  the  fact 
that  they  are  of  tub- 
ing, making  them  very 
light  and  convenient 
to  handle,  especially 
in  the  longer  size. 
They  are  used  in  tak- 
ing    inside     measure- 


Fig.  3. 

Center 


Fig.  4.    Tubular  Inside 
^;  Micrometer  Gage 


An  Automatic 
Punch     of    Dn- 

ments  as  in  measuring  usual  size 

rings  and  cylinders  and  in  setting  calipers,  comparing  gages, 

and  in  doing  other  work  of  a  similar  nature. 

The  gage  consists  of  a  tube  or  body,  provided  with  a  1-inch 
micrometer  head  at  one  end.  and  a  fixed  measuring  point  at 
the  other.  The  measuring  points  are  hardened  and  ground 
spherically,  thus  adapting  the  gage  for  measuring  parallel  or 
curved  surfaces.  Provision  is  made  for  adjustment  to  com- 
pensate for  wear,  and  a  clamp  screw  is  provided  for  pre- 
serving the  setting  after  it  has  been  obtained.  A  fiber  handle 
prevents  the  hand  from  coming  into  direct  contact  with  the 
tool,  and  thus  varying  its  temperature. 

Each  gage  has  a  movement  of  1  inch,  and  the  entire  line 
embraces  32  different  sizes,  covering  the  range  from  8  to  40 
Inches. 

Universal  Indicator 

Fig.  5  shows  an  Indicator  of  new  design,  of  which  the  dis- 
tinguishing feature  is  the  fact  that  it  reads  movements  in 
any  direction — up,  down,  sidewlse  or  inward.  The  point 
which  bears  against  the  work  is  of  steel,  hardened  and  ground 
spherically,  thus  allowing  pressure  to  be  brought  upon  it 
from  any  direction.  A  scale  on  the  top  of  the  case  registers 
the  movement  by  means  of  a  pointer.  This  scale  is  graduated 
to  thousandths  of  an  inch  and  reads  to  0.007  inch  either  side 
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of  zero.  The  sliank  is  of  hardened  steel,  and  is  designed  to 
be  held  in  the  tool-post  of  a  lathe.  By  means  of  a  swivel 
Joint  at  the  end  of  the  shank,  the  head  may  he  adjusted 
either  above  or  below  the  center  within  a  ranpe  of  30  degrees 
on  either  side. 

This  tool  will  be  found  useful  in  setting  centrally  a  point 
or  hole  in  a  piece  of  work  to  be  operated  on  in  a  face-plate 
or  chuck.  It  may  be  used,  also,  for  testing  lathe  centers, 
shafting  and  other  work  held  between  centers,  inside  and 
outside  diameters  ol  pulleys,  cylinders  and  similar  work; 
and  may  be  employed  in  testing  finished  machinery. 

Heavy  Micrometer  Calipers 
It  has  always  been  considered  that  the  careful  handling  of 
fine  measuring  tools   is  one   of  the   distinguishing   marks   of 


Fig.  5.    An  Indicator  which  reads  in  All  Directions 

a  good  workman;  so  the  apprentice  is  always  warned  not 
to  use  a  vernier  caliper  for  a  monliey-wrench,  or  a  micrometer 
for  a  C-clamp.  It  is  not  colisidered  good  practice,  as  well,  to 
use  the  micrometer  as  a  snap  gage  with  the  spindle  clamped 
fast.  Whatever  the  case  may  be  for  the  vernier  caliper,  the 
makers  of  the  micrometer  shown  in  Fig.  6  have  concluded 
that  there  is  a  legitimate  demand  for  an  instrument  which 
can  be  handled  more  freely  and  carelessly  than  the  standard 
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Fig.  6.    New  Design  of  Heavy  Micrometer  Caliper 

design  of  micrometer  caliper.  In  consequence,  these  tools 
have  been  made  with  all  parts  of  much  greater  weight,  stiff- 
ness and  bearing  surface  than  have  been  hitherto  employed. 

The  frame  is  of  heavy  I  section,  of  a  design  which  gives 
exceptional  strength  and  rigidity.  The  spindle  and  screw  are 
of  larger  diameter  than  usual,  giving  great  stiffness  and  long 
life  under  adverse  conditions,  owing  to  the  larger  bearing 
surface  for  the  threads.  The  screw  is  encased  and  protected 
from  grit  and  from  injury.  Provision  is  made  for  adjustment 
to  compensate  for  wear.  The  thimble  is  of  unusually  large 
diameter,  so  that  the  thousandths  graduations  are  more  dis- 
tinct and  easily  read. 

The  clamp  ring  shown  in  the  engraving  securely  locks  the 
spindle  in  any  desired  position,  and  it  is  intended  that  the 
tool  should  be  used  freely  when  thus  set.  This  makes  it 
adaptable  for  use  in  the  grinding  room,  where  there  is  necessity 
for  taking  frequent  measurements  under  these  conditions. 
The  construction  of  the  tool  is  also  such  as  to  make  it  durable 
under  the  unfavorable  conditions  of  water,  grit,  etc.,  found 
in  this  work.     Each  caliper  is  provided  with  a  specially  de- 


signed ratchet  stop.  It  is  made  in  three  sizes  to  measure 
up  to  1  inch,  from  1  to  2  inches,  and  from  2  to  3  inches, 
respectively. 

Hardened  Squares  with  Beveled  Edgres 
In  Fig.  7  is  shown  a  hardened  steel  square  with  both 
edges  of  the  blade  beveled.  This  gives  practically  a  line  con- 
tact with  the  work  under  observation,  making  possible  the 
detection  of  slight  errors,  and  fitting  the  tool  for  use  In  the 
tool-room  and  on  all  classes  of  work  where  the  requirements 
are  most  exacting. 

Besides  the  provision  of  the  beveled  edges,  these  squares 
are  made  with  all  the  care  taken  with  the  makers'  well- 
known  cast  steel  try-squares.  Every  precaution  is  taken  to 
insure  accuracy,  the  blades  being  at  right  angles  to  the  beam. 
A  recess  in  the  beam  at  the  base  of  the  inner  edge  of  the 
blade  is  an  improvement  in  the  construction  which  will  be 
appreciated.    This  is  a  very  desirable  feature,  as  it  enables  the 


Fig.  7.    Hardened  Square  with  Beveled  Edges 

user  to  easily  remove  dust  and  dirt  from  the  corner  of  the 
square  and  thus  obtain  accurate  results  on  work  having  sharp 
corners.  This  tool  is  made  in  four  sizes,  of  which  the  small- 
est has  a  blade  1^:;  inch  long  and  a  beam  19/16  inch  long, 
while  the  largest  has  a  C-inch  blade  and  a  4%-inch  beam. 

Height  Gag-e  Attachment  for  Inside  Micrometer 

The  device  shown  in  Fig.  8  is  an  attachment  which  may  be 
used  to  convert  the  inside  micrometer  gage  into  a  convenient 
height  gage.  The  measuring  rod  is  inserted  upwards  through 
the  base  and  clamped  securely  by  turning  the  knurled  nut 
shown  in  the  engraving.  The  micrometer  is  then  adjusted 
and  clamped  to  the  upper  end  of  the  rod.  When  thus  set.  it 
will  be  found  useful  in  obtaining  the  heights  of  projections 
on  plane  surfaces,  the  location  of  bushings  in  jigs,  and  other 


Fig.  8.    Height  Gage  Anachment      Fig.  9.    An  Improved  Toolmakers' 
for  Inside  Micrometer  Clamp 

measurements  on  work  of  a  similar  character.  Its  range  of 
measurement  is  from  2  to  S^o  inches  or  50  mm.  to  230  mm. 
The  V-groove  in  the  base  adapts  the  gage  for  use  on  cylin- 
drical work. 

Improved  Tool-makers'  Clamps 
The  little  clamp  shown  in  Fig.  9  is  of  conventional  design, 
with  the  exception  of  one  improvement  which  greatly  in- 
creases the  handiness  of  the  tool.  This  improvement  is  the 
provision  of  a  spring  or  clip,  entering  a  groove  in  the  head 
of  the  inner  adjusting  screw.  Its  purpose  is  to  prevent  the 
sliding  jaw  from  dropping  when  inserting  or  removing  work. 
It  will  be  found  very  convenient  where  a  large  quantity  of 
pieces  of  the  same  size  are  to  be  clamped  for  drilling,  as  it 
holds    the    jaws    at    the    required    distance    for    removing    or 
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Inserting  each  piece,  It  Vei"K  necessary  lo  manipulate  only 
the  outer  screw.  These  clamps  are  of  steel,  case-hardened. 
They  are  proportioned  throughout  to  furnish  great  strength 
In  a  light  and  compact  form.  The  jaws  are  rounded  at  the 
ends  to  allow  clamping  under  a  shoulder  or  Into  a  recess. 
The  screws  are  ol'  as  fine  pitch  as  is  consistent  with  strength, 
thus  giving  great  clamping  power.  The  engraving  shows  the 
smallest  of  the  line,  which  ranges  from  a  tool  with  a  maxi- 
mum opening  of  the  jaws  of  from  %   inch  up  to  2'...  Inches. 

Two  New  Rules 
The  upper  rule  shown  In  Fig.  10  is  graduated  on  one  side 
to  C4ths.     As  may  he  seen,  the  reading  of  these  graduations 
has  been   greatly  simplified   by   numbering  every  eighth  line. 


1 

;{                     1                    ■• 

'             - 

:(                      1                     .-> 

Fig.  10.    Two  New  Rulea 

thus:  8,  16,  24,  32,  etc.  This  makes  the  rule  much  more 
convenient  and  reduces  the  risk  of  error  fiom  a  faulty 
reading. 

The  lower  rule  in  Fig.  10  is  provided  with  beveled  edges 
similar  to  those  furnished  on  the  ordinary  draftsman's  in- 
strument. This  is  intended,  however,  not  only  for  draftsmen 
but  for  tool-makers  as  well.  It  will  be  found  useful  in  laying 
out  fine  work,  where  close  measurements  are  required.  Bevel- 
ing the  edges  brings  the  graduations  closer  to  the  work, 
insuring  accurate  measurements.  This  style  of  rule  is  beveled 
and  graduated  on  both  edges  of  one  side  only. 

Both  of  these  rules  are  furnished  in  a  variety  of  lengths 
from  1  up  to  24  inches. 


THE  "CISCO"  HAND-PO"WER  CRANE 

The  Cincinnati  Iron  &  Steel  Co..  Cincinnati,  O.,  is  building 
the  remarkably  simple  and  rigid  hand-power  crane  shown 
herewith.  It  is  intended  for  general  use  in  machine  shops 
and  industrial  works  of  all  kinds.  It  is  very  easy  of  action, 
and  the  workman  requires  but  one  hand  in  operating  it. 


the  hanging  loop  ol  the  trolley  are  placed  wheels  revolving  in 
a  horizontal  plane,  and  supported  by  collars  and  set-screws. 
These  bear  against  the  inner  faces  of  the  webs  of  the  I  beams 
on  each  side,   thus  furnishing   a   rolling  guide. 

It  will  be  seen  that  this  crane  is  so  arranged  that  the  pur- 
chaser can  furnish  the  I  beams  himself.  If  desired,  only  the 
end  trucks  an<l  trolley  being  shipped  Irom  the  factory. 


TUCKER  POSITIVE  LOCK  COMPRESSION 
GREASE  CUP 

The  engraving  shows  a  grease  cup  recently  designed  by  W. 
M.  &  C.  F.  Tucker,  of  Hartford,  Conn.  It  is  of  the  compression 
type.  The  new  feature  In  Its  design  re- 
lates to  the  positive  lock  against  turning 
under  vibration,  which  makes  It  particu- 
larly adapted  to  automobiles  and  other 
classes  of  machines  that  are  subject  to 
severe  and  continued  jarring. 

The  cup  itself  is  not  higher  above  the 
base  than  the  ordinary  grease  cup.  The 
locking  mechanism  Is  placed  on  top  of 
the  cap  in  a  handy  position  to  operate. 
To  unlock,  the  small  cap  is  pressed  down 
and  turned  to  the  right,  when  the  cap 
may  be  screwed  down  as  desired.  If  left 
unlocked,  it  will  lock  itself  after  the  first 
quarter  turn  from  vibration  or  other 
cause.  To  remove  the  cup  for  refilling, 
turn  the  small  cap  toward  the  left  until 
it  stops,  reversing  the  movement  for  assembling  again.  The 
locking  mechanism  is  covered,  so  that  it  is  thoroughly  pro- 
tected from  dirt  and  grit  of  any  kind. 


A  Grc-Hst-  Cup  which 
automaticttUy  locks 
Itself  against  Vibra- 
tion 


STOEVER  1909  MODEL  PIPE  MACHINE 

The  accompanying  engravings  show  the  most  recent  design 
of  the  pipe  threading  and  cutting  off  machine  made  by  the 
Stoever  Foundry  &  .Mfg.  Co.,  Myerstown,  Pa.  The  par- 
ticular machine  here  illustrated  has  a  capacity  for  threading 
and  cutting  off  pipe  from  210  to  8  inches  in  diameter,  in- 
clusive. The  improvements  relate  to  provisions  for  giving  a 
higher  output  and  making  the  machine  more  convenient  in 
operation  as  well.  The  style  shown  is  belt  driven,  though  It 
can  be  readily  changed  to  use  a  constant  speed  motor,  as  may 
be  seen. 

The  massive  construction  of  the  bed  and  head-stock  has 
been  retained.  The  spindle,  as  in  the  previous  models.  Is 
provided  with  heavy  three-jawed  independent  chucks  at  both 
the  front  and  back  ends,  the  rear  chuck  being  furnished,  in 
addition,  with  special  grips  for  use  on  flanged  work.     These 


Fig.  1.    The  "Cisco"  Hand-operated  Crane 

Fig.  1  shows  the  crane  ready  for  use.  The  structure  is 
composed  of  the  two  end  trucks  (see  also  Fig.  2).  the  cross 
beams  and  the  trolley.  The  end  trucks  are  solid  castings, 
with  pivots  for  the  wheels,  which  are  mounted  in  roller 
bearings.  The  cross  beams  overhang  on  both  sides,  so  that 
in  the  case  of  an  overload  beyond  the  capacity  of  the  crane, 
causing  any  part  of  the  trucks  to  break,  these  beams  would  drop 
down  onto  the  crane  runway,  preventing  serious  accident. 
Provision,  not  visible  in  the  illustrations,  is  made  for  keeping 
the  trolley  from  diverging  from  the  straight  line  of  travel.    On 


Fig.  2.    Detail  View  of  the  Truck,  showing  the  Simplicity 
of  the  Design 

chucks  are  made  in  one  piece,  with  the  slots  for  the  slides 
milled  out  of  the  solid.  The  internal  gear  drive  of  the  front 
chuck  has  also  been  retained,  with  few  changes  in  the  design. 
As  may  be  seen  in  Fig.  1,  all  the  speed  changes  of  this 
machine  are  obtained  from  quick  change  gearing.  The  gear 
box  is  oil-tight,  giving  thorough  lubrication  to  the  gears, 
which  are  all  cut  from  the  solid.  A  single  driving  pulley  is 
used.  The  five  changes  cbtained  in  the  gear  box  are  doubled 
by  the  back  gearing  handle  shown  at  the  right  of  the  box, 
giving    ten   separate   speeds   suitable   for   cutting   either   iron 
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or  steel  piping  throughout  the  whoie  range  of  sizes  for  which 
the  machine  is  listed.  The  bore  of  the  spindle  Is  sufflciently 
large  to  take  extra  heavy  S-lnch  fittings,  which  is  its  maxi- 
mum capacity. 

Fig.  2  shows  a  front  view  of  the  slide,  with  the  new  design 
of  opening  die  head  in  place.  This  head  slides  on  ways  on 
the  front  of  the  stand,  thus  accommodating  itself  to  eccen- 
tricity in  the  pipe  and  relieving  the  machine  of  the  strain 
produced  under  these  conditions  on  a  rigid  head.  This  nat- 
urally results  also  in  far  belter  threads.  The  adjusting 
mechanism  for  opening  and  closing  the  chasers  and  setting 
tlitm  to  the  desired  size  is  simple  and  easy  of  operation. 
The  dies  are  opened  and  closed  by  the  lever  above  the  head. 
This  closes  with  a  toggle  movement,  the  three  joints  being 
in  a  straight  line  as  shown,  so  that  there  is  no  possibility 
of  digging  into  the  pipe  before  the  chasers  are  released.  The 
hand  knob  for  making  the  adjustments  is  directly  in  front  of 
the  operator,  as  is  also  the  dimension  scale  en  the  face  of  the 
cam  ring. 

A  unique  provision  of  this  die  bead,  shown  in  Fig.  2.  is 
the  mounting  of  the  steel  front  die  ring  on  hinges,  so  that 
it  may  be  swung  open  to  facilitate  the  changing  of  chasers. 
This  also  gives  free  access  to  the  head  for  cleaning  it  of  any 
chips  and  grit  which  may  have  worked  their  way  into  the 
mechanism.     If  desired,   the  chasers  may   be  removed   when 


possible  to  replace  one  without  getting  a  whole  set.  They 
are  numbered  to  correspond  with  the  slots  in  the  die  ring, 
and  any  chaser  purchased  from  the  makers  at  any  time  may 
be  used   with  other  chasers  of  the  same  size,  when  mounted 


Fig.  1.    The  Stoever  1909  Model.  Geared  Drive,  Pipe  Threading  and  Cutting-off  Machine 

the  front  of  the  slide  is  closed,  as  they  can  be  withdrawn  or 
inserted  from  the  inside  of  the  head,  as  well  as  by  the  means 
shown  in  Pig.  2. 

The  bottom  of  the  slides  in  which  the  chasers  travel  are 
reinforced  with  hardened  steel  plates,  thus  keeping  them  true 


Fig.  3.    The  Die  Head  Moved  to  One  Side,  to  permit  Cutting  Off  Close  up  to 
the  Chuck :  note  the  Removable  Jaws  for  the  Steady  R«st 

in   its  proper  slot.     This  provision   is  one  of  the  noteworthy 
improvements  in  the  machine. 

Another  feature  to  which  special  attention  is  called  is 
shown  in  Fig.  3.  Here  it  will  be  seen  the  die  head  is  pushed 
out  of  the  way  and  clear  of  the  front 
chuck,  allowing  the  slide  to  be 
brought  up  so  close  as  to  make  the 
machine  available  for  3-inch  nipple 
work.  Another  improvement,  seen 
in  this  illustration,  relates  to  the 
construction  of  the  steady-rest  slides. 
The  wearing  surfaces  of  these  slides 
are  interchangeable,  and  may  be 
easily  replaced  by  the  operator  when 
necessary,  so  that  it  is  no  longer 
necessary  to  await  replacements 
from  the  factory  in  case  of  wear  or 
accident.  One  of  the  removable 
wearing  surfaces  is  shown  lying  on 
top  of  the  slide  in  the  engraving. 

The  oil  pump  for  this  machine  is 
of   the   rotary  type,  and   is   fastened 
to  the  main  driving  shaft  as  shown 
in  Fig.  1,  thus  insuring  a  steady  and 
constant     flow,     irrespective    of    the 
diameter    being    machined.      Fig.    3 
shows  the  arrangement  of  the  piping 
which,  by  means  of  the  flexible  tub- 
ing shown,  directs  the  oil  to  the  point  of  the  cutting  off  tool 
and  to  the  die  head,  by  connections  which  adapt  themselves 
to  the  varying  adjustments  of  the  machine. 

This  machine  is  one  of  a  complete  line,  both  of  standard 
and  automatic  types,  ranging  in  capacity  from  %  up  to  12 
inches. 


Fig.  2.    The  Floating  Die  Head,  wnth  Face  Plate  thrown  open  for  Changing 
Chasers  or  Cleaning  Mechanism 

at  all  times  and  insuring  accurately  cut  threads.  The  cam 
ring  is  of  interchangeable,  sectional  construction.  The  cams 
are  of  steel,  inserted  into  the  ring,  so  that  replacement  is 
possible  at  a  low  cost  when  a  cam  becomes  worn  or  broken. 
The  chasers  are  also  Interchangeable,  to  the  extent  that  It  is 


THE  KINEIEAD  SYSTEM  OF  ALIGNING 
SHAFTING 

Long  experience  in  the  cclton  mills  of  New  England  had 
convinced  the  inventor  of  the  instruments  herewith  illus- 
trated that  the  loss  of  power  from  friction  is  a  serious  Item 
in  large  establishments,  even  when  unusual  pains  are  taken 
to  keep  the  shafting  in  line  and  well  lubricated.  He  therefore 
set  to  worlv  to  design  instruments  which  would  test  the  align- 
ment of  shafting  more  rapidly  and  more  accurately  than  any 
at  that  time  in  use,  thus  making  it  possible  to  keep  the  trans- 
mission' of  a  large  plant  in  good  condition  at  a  minimum  of 
expense.  The  devices  herewith  illustrated  and  described  were 
the  results  of  his  study  on  the  subject. 

The  apparatus  comprises  three  instruments — the  level  shown 
in  Fig.  1,  the  portable  target  shown  in  Fig.  2,  and  the  fixed 
target  shown  together  with  the  level  and  portable  target  in 
Fig.  3.  The  level  is  a  special  architect's  instrument  with  an 
11-inch  telescope,  provided  with  cross  hairs  and  accurate  ad- 
justments. The  glass  magnifies  twenty  diameters,  and  is 
capable  of  handling  an  SOO-foot  line  of  shafting.  The  portable 
target  is  hung  from  the  shafting  by  an  ingenious  jaw  clamp. 
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which  is  one  of  the  important  features  of  the  mechanlBm. 
This  clamp  which  is  operated  by  the  spring  and  toggle  mech- 
anism shown,  is  so  designed  that  the  distance  from  tlie  shaft- 
ing to  tile  center  of  the  target  is  invariable,  no  matter  what 
the  diameter  may  be.  This  is  very  important  on  a  long  line, 
where  it  may  be  hung  from  a  li;-inch  shaft  at  the  driven 
end.  and  moved  to  a  12inch  shaft  at  the  driving  end  without 
altering  the  height  of  the  target.     The  jaws  are  of  cast  iron. 


Plgr.  1.     Special  Architect's  Level,  used  for  Lining  up  Shafting 

nickel-plated.  The  spring  which  closes  the  jaws  on  the  shaft 
is  of  steel.  The  target  has  a  fine  adjusting  screw  for  ver- 
tical movement  on  the  bow  by  which  it  is  hung,  as  w-ell  as 
the  rapid  telescopic  adjustment  locked  by  the  thumb-screw. 
The  fixed  target  is  mounted  on  a  dead  wall  or  other  conveni- 
ent support  at  the  further  end  of  the  line  from  the  level.  It 
is  provided  with  hcrizontal  and  vertical  adjustments,  anil 
carries  a  lantern  so  that  it  may  be  used  at  night  if  desired. 


Fig.  2.    Portable  Target,  with  Self-adjusting  Jawa  for  Gripping  the  Shaft 

This  apparatus  is  used  as  follo'ws:  First,  the  portable  tar- 
get is  placed  on  the  shaft  at  the  end  of  the  line  where  the 
operations  are  to  be  begun.  The  plumb  bob  is  hung  from 
a  hook  at  the  base  of  the  clamp  as  shown  in  Fig.  2.  and  the 
center  of  the  shafting  is  marked  on  the  floor.  At  the  same 
time  the  center  line  of  the  target  face  is  lined  up  with  the 
plumb  line,  and  the  spirit  level  is  adjusted,  if  necessary,  to 
read  to  zero,  the  spirit  level  being  relied  upon  in  the  future 
operations   to   bring   the   target    plumb.     The   target    is    then 


moved  a  short  distance  away  from  this  position,  and  tbe 
architect's  level  Is  centered  over  the  spot  marked  on  the  floor. 
The  telescope  Is  then  set  to  match  the  vertical  center  line  of 
the  target  and  the  latter  Is  again  brought  up  close  to  the 
telescope  and  adjusted  vertically  until  its  center  matches  the 
indicating  point  on  the  cap  Khuwn  in  placn  In  KIg.  1.  The 
portable  target  Is  now  removed,  and  the  fixed  farget  Is  set 
up  on  the  dead  wall  or  other  suitable  support  at  the  further 
end  of  the  line  and  adjusted  in  both  directions  to  center  with 
the  cross  hairs  on  the  level.  This  target  acts  as  a  foresight, 
and,  by  comparing  the  level  with  It  from  time  to  time,  It  is 
possible  to  tell  if  anything  has  happened  to  disturb  the  ad- 
justment. 

In  lining  up  the  shafting,  a  sketch  Is  flrst  made,  numbering 
each  hanger,  and  giving  a  space  to  record  the  levels  (whether 
high  or  low)  and  the  lateral  displacement   (whether  north  or 


Fig.  3.    The  Level,  Portable  Target  and  Fixed  Target,  the  laner  provided 
with  a  Lantern  for  Night  Use 

south,  or  east  or  west,  if  the  line  shaft  runs  north  or  south). 
The  portable  target  is  then  placed  on  the  shaft  at  the  flrst 
hanger  and  sighted  through  the  level.  The  edges  of  the  sight- 
ing spaces  in  the  target,  it  will  be  noticed,  are  notched  to 
read  to  eighths  of  an  inch  both  vertically  and  horizontally. 
By  reading  these  on  the  cross  hairs  of  the  level  the  operator 
is  informed  as  to  the  amount  of  displacement  up  and  down 
or  sideways.  The  chart  record  for  the  Xo.  3  hanger  might 
read  No.  3,  %  inch  high,  %  inch  west. 

After  readings  for  all  the  hangers  in  the  line  have  been  put 
down  on  the  chart,  the  latter  is  examined  to  see  if  any  of  the 
hangers  are  badly  out.  Sometimes  where  two  or  three  are 
way  out  of  line,  trouble  can  be  avoided  by  changing  these 
first.  It  is  usually  best,  however,  to  adjust  the  portable  target 
at  the  furthest  hanger  and  bring  that  shaft  to  line  and  level, 
and  then  so  on,  from  hanger  to  hanger,  one  man  making  the 
adjustments  as  required  by  the  chart,  while  the  other  checks 
them  up  as  fast  as  made  by  sighting  through  the  level  at  the 
portable  target.  If  it  should  be  found  that  there  is  a  decided 
difference  in  level  from  one  end  to  the  other  of  a  long  line 
of  shafting,  it  will  not  be  necessary  to  bring  it  to  the  level. 
It  can  be  graded  uniformly  from  one  end  to  the  other  by 
properly  adjusting  the  leveling  instrument. 

Appropriate  variations  of  this  method  of  operation  allow  It 
to  be  used  on  shafting  running  beneath  the  floor,  fastened 
in  wall  boxes,  or  running  beneath  the  bench,  as  well  as  when 
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supported  from  the  celling  In  the  usual  way.  For  shattlng 
ruuiilDg  beneath  benches  the  target  Is  used  horizontally.  Off- 
get  supports  are  provided  for  special  cases  In  which  obstruc- 
tions prevent  the  portable  target  from  hanging  vertically. 
The  Instruments  will  also  be  found  useful  In  setting  up  coun- 
tershafts, in  lining  shafts  parallel  with  each  other  or  with 
the  main  shaft,  or  in  setting  shafting  at  right  angles. 

It  has  been  the  experience  of  the  makers  of  this  apparatus. 
the  Klnkead  Mfg.  Co.,  7  Water  St.,  Boston,  Mass.,  that  no 
line  of  shafting  of  the  Ave  hundred,  more  or  less,  which  they 
have  tested  has  been  found  in  really  good  condition,  even 
when  lined  up  by  millwrights  skilled  in  the  ordinary  methods 
of  doing  this  work.  The  loss  of  power  In  shafting  is  seldom 
less  than  thirty  per  cent  or  thereabouts.  With  reasonably 
good  hangers  this  loss  is  reduced  to  fifteen  or  twenty  per 
cent  of  the  total  load.  This  saving  in  power  can  be  figured 
out  to  a  saving  in  the  coal  pile  for  the  ordinary  plant  which 
■will  make  the  use  of  the  equipment  decidedly  profitable. 

The  operation  of  lining  up  with  this  apparatus  is  very  rapid. 
It  Is  possible,  for  instance,  in  ordinary  work  to  test  and  line 
up  -."ill  feet  of  sbal'tiiig  in  three-quarters  of  an  hour,  by  using 
two  men.  The  apparatus  does  not  require  experts  to  handle 
it,  as  a  little  instruction  will  enable  the  Intelligent  millwright 
to  use  it  as  successfully  as  the  engineer.  The  use  of  a  lan- 
tern with  the  fixed  target  permits  the  work  to  be  done  as 
easily,  rapidly,  and  accurately  at  night  as  during  the  day.  This 
apparatus  is  being  used  in  a  large  number  of  mills  and  fac- 
tories, using  anywhere  from  300  to  10,000  feet  of  shafting. 


gripped  in  a  bearing  in  the  chuck,  having  a  hinged  cap.  It  is 
centered  and  driven  by  the  sliding  Jaw,  whose  forked  opening 
embraces  the  cheek  of  the  crank.  This  is  most  plainly  shown 
in  Fig.  3.  The  tall-stock  chuck  Is  a  simple  block  of  steel, 
bored  for  three  bearings.  The  two  end  bearings  are  bronze 
bushed  and  tapered,  and  either  of  them  may  be  used  for 
either  the  taper  plug  bearing  in  the  tall  spindle,  or  for  the 


LODGE  &  SHIPLEY  CRANK-SHAFT  LATHE 

The  accompanying  engravings  illustrate  a  set  of  lathe  at- 
tachments of  unusual  interest.  They  were  designed  by  the 
Lodge  &  Shipley  Machine  Tool  Co.,^  Cincinnati,  O.,  for  adapt- 
ing their  regular  22-inch  patent  head  lathe  to  the  work  of 
turning  the  throws  of  four-cylinder  automobile  crank-shafts, 
for   manufacturing   In   large   quantities.     This   attachment    is 


Fig.  2.    Locating  the  Crank-shaft  in  Position 

taper  lock  bolt,  as  will  be  described.  The  crank  itself  is  held 
fixed  in  the  central  hole  of  the  chuck,  by  means  of  a  clamp 
screw  plug. 

In  setting  the  work  in  the  proper  position  in  the  lathe,  the 
face-plate  is  first  located  and  held  from  revolving  by  means 
of  the  pin  shown  in  Figs.  1  and  2,  engaging  a  hole  in  the  lug 
bolted  to  the  side  of  the  head-stock.  The  crank-shaft  is  then 
clamped  in  the  face-plate  chuck  as  previously  described.    The 


Fig.  1.    Lathe,  provided  with  Special  Chucks.  Tool- 

quickly  adjusted  for  the  changes  In  centers  required.  It 
affords  a  strong  drive,  and  supports  the  crank  in  such  a  way 
that  its  tendency  to  spring  under  heavy  cuts  is  largely  over- 
come, thus  permitting  a  high  rate  of  output  for  the  machine. 

The  special  chuck  for  holding  the  shaft  will  first  be  de- 
scribed. To  the  face-plate  are  bolted  adjustable  ways  for 
guiding  the  sliding  chuck,  which  is  provided  with  locating 
holes  for  a  locking  bolt  for  bringing  it  to  the  required  posi- 
tions on  each  side  of  the  center  line.  This  locking  bolt  with 
the  lever  for  operating  it  is  plainly  seen  in  Figs.  1  and  2. 
The  chuck  is  shown  in  its  two  positions  in  these  two  engrav- 
ings. Fig.  1  showing  it  set  for  machining  the  outer  throws, 
while  Fig.  2  shows  it  at  work  on  the  inner  throws. 

Fig.  2  shows  the  shaft  as  it  is  first  placed  in  the  machine. 
The   crank,   whose   journals   have    been   previously   turned    is 


posts  and  Stop  Mechanism  for  Turning  Crank-shafts 

tail-stock  chuck  is  placed  over  the  journal  at  the  rear  end, 
and  the  tail-stock  is  brought  up  to  the  position  shown  in 
Fig.  2,  with  the  taper  bearing  pin  in  the  tail  spindle  entering 
the  bushed  hole  provided  for  it.  Bolted  to  the  front  face  of 
the  tail-stock  is  a  bracket  centered  accurately  by  means  of  a 
boss  encircling  the  tail-stock  spindle.  This  carries  a  locating 
pin  which  enters  the  other  bearing  hole  in  the  chuck,  and 
aligns  the  chuck  at  this  end  with  the  face-plate  drive.  When 
thus  aligned,  it  is  clamped  by  the  screw  plug  arrangement. 
The  locating  pin  is  then  withdrawn  by  the  lever  shown,  leav- 
ing the  chuck  free  to  revolve  on  the  plug  arbor,  after  with- 
drawing the  locating  pin  in  the  face-plate.  The  arbor  and 
centering  pin  are  made  of  tool  steel,  hardened  and  ground.  An 
adjustable  thrust  bearing  prevents  the  arbor  from  seizing  in 
the  taper  thrust  bearing,  no  matter  what  the  end  pressure. 


June,  1909 


MACHINERY 


819 


After  machining  the  two  Inner  crank-pins  on  the  center 
line  shown  in  Fig.  2,  the  lathe  la  stopped,  the  face-plate  Is 
again  located  by  the  lock  bolt  In  the  head-stock  and  the  tall- 
stock  is  withdrawn.  The  locking  bolt  which  holds  the  spindle 
to  its  position  on  the  face-plate  ways,  la  then   released  and 


Fig.  3.    The  Latbe  at  Work 

the  chuck  is  raised  to  the  position  shown  in  Fig.  1,  where 
it  Is  located  again  by  the  bolt,  so  that  the  crank  is  on  the 
new  line  of  centers.  The  tall-stock  is  again  brought  up,  the 
plug  arbor  entering  the  bearing  prepared  for  it  in  the  other 
end  of  the  tail-stock  chuck.  After  freeing  the  face-plate,  the 
machine  Is  then  ready  for  turning  the  other  two  crank  throws. 

In  addition  to  the  work-holding  device,  just 
described,  further  attachments  are  provided  for 
holding  the  proper  tools,  and  for  setting  them  to 
accurate  stops  for  the  various  operations.  The 
carriage  is  most  plainly  seen  in  Fig.  3.  The 
front  and  rear  tool  blocks  are  cast  in  one  piece, 
on  a  long  slide  mounted  on  the  bridge  of  the 
carriage.  This  slide  has  both  hand  and  power 
movement.  The  rear  tool  block  carries  two  cut- 
ting tools  which  are  set  at  the  proper  distances 
for  filleting  out  the  corner  of  the  blank.  The 
remainder  of  the  stock  is  turned  off  with  the 
front  tool,  leaving  the  pin  ready  for  finishing 
on  the  grinder.  The  firm  support  given  the  tools 
can  be  seen  in  Fig.  3.  A  vertical  rib  extends  for 
practically  the  whole  length  of  the  overhang  for 
each  tool,  supporting  it  solidly  almost  out  to  the 
cutting  point. 

Poaltlve  stops  are  provided  for  both  longitudi- 
nal and  cross  movements.  The  cross-slide  stops 
are  shown  in  Fig.  3,  mounted  to  the  side  of 
the  cross-slide  and  abutting  against  a  heavy 
bracket  bolted  to  the  carriage.  The  construction  of  the  longi- 
tudinal stops,  most  plainly  shown  in  Fig.  1,  is  of  unusual 
Interest.  A  long  bar,  with  a  dove-tail  sliding  surface  on  its 
top,  is  mounted  in  bearings  extending  the  -whole  length  of  the 
bed  at  the  front  of  the  machine.  This  bar,  which  has  a  lim- 
ited longitudinal  movement  against  the  pressure  of  a  spring, 
is  connected  with  a  lever  at  the  head-stock  end  of  the  lathe  as 
shown,  which  disengages  the  clutch  connecting  the  splined 
lead-screw  with  the  gear  box.  On  the  dove-tail  of  this  bar  are 
clamped  a  series  of  stops  as  shown.  The  long  stop  with  four 
notches  cut  in  its  upper  surface  is  the  one  used  in  this  opera- 
tion. These  notches  are  spaced  apart  the  same  distance  as 
that  between  the  throws  on  the  crank,  thus  serving  to  locate 
the  carriage  for  the  operation  on  each  throw. 

As  shown  in  Fig.  1,  the  apron  is  provided  with  a  projecting 
bracket  carrying  a  lever.  As  the  apron  is  traversed  along 
the  bed,  this  lever  drops  in  the  first  notch  it  comes  to.  The 
carriage  may  then  be  fed  along  until  the  bar  comes  up  against 
its  solid  stop  at  the  left,  when  it  will  be  found  located  in  the 
position  desired.  By  raising  the  lever  the  carriage  will  feed 
along  until  the  lever  drops  into  the  next  notch,  when  the 
carriage  will  be  stopped  for  the  next  throw  and  so  on. 


This  apparatus  Berves,  however,  not  only  as  a  positive  lock, 
but  for  stopping  the  automatic  feed  as  well.  After  locking 
the  carriage  as  described  for  the  operation  of  feeding  dowB 
the  fillet  tools,  the  latti-r  are  moved  back  out  of  the  way,  the 
carriage  Is  turned  back,  and  the  turning  tool  Is  brought  up 
to  begin  Its  cut.  The  automatic  feed  la  thrown  In  and  the 
carriage  feeds  ahead  until  the  lever  drops  Into  the  notch  as 
before,  when  It  forces  the  ctop  bar  to  the  left  and  thus  throws 
out  the  feed  clutch  at  the  proper  point. 

The  long  stop  with  the  four  notches  la  special  for  this  job. 
This  form  of  stop  motion  has  been  found,  however,  very  use- 
ful on  regular  work  and  provision  has  been  made  for  setting 
it  to  any  desired  series  of  shoulder  distances.  For  such  work 
the  special  stop  is  removed  and  the  aeries  of  five  stops  shown 
at  the  left  are  employed.  These  telescope  over  each  other  in 
Buch  a  way  that  they  may  be  set  for  any  shoulder  distance, 
no  matter  how  short.  The  carriage  will  feed  until  It  comes 
to  the  first  of  them,  when  it  will  be  stopped  automatically  by 
the  means  Just  described.  The  tool  may  then  be  adjusted  to 
the  diameter  of  the  next  shoulder,  and  the  stop  lever  raised 
again,  whereupon,  without  further  adjustment,  the  carriage 
will  feed  until  it  meets  the  next  of  the  stops.  After  again 
adjusting  the  tool  for  the  new  shoulder,  the  lever  Is  raised 
and  the  feed  continues  to  the  next  one — and  so  on.  This 
mechanism  gives  a  usefulness  and  adaptability  to  the  stop 
movement  of  the  lathe,  closely  approximating  the  more  com- 
plicated provisions  found  on  turret  machinery. 


CARROLL-JAMIBSON  QUICK-CHANGE   GEAR 
ENGINE  LATHE 

The  Carroll-Jamieson  Maciiine  Tool  Co.,  Batavia.  Ohio,  has 
designed   the  quick-change  gear  lathe  shown   herewith.    The 


Pig.  1.     Carroll-Jamieson  14-incb  Engine  Lathe 

gear  box  gives  32  ratios  for  turning  and  threading  with- 
out changing  the  gear.  This  range  comprises  all  standard 
threads  from  3  to  32,  including  pipe  threads.    The  gear  box. 


Fig.  2.     DetaU  View  of  Apron  Mechanism 

which  is  of  very  simple  construction,  will  be  understood 
from  an  examination  of  Fig.  1.  The  shifting  idler  is  moved 
longitudinally  by  a  knob  sliding  in  the  slot  of  the  swinging 
carrier  shown  above  the  gear  box.    The  Idler  is  swung  toward 
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or  away  from  cone  of  gears  to  agree  with  the  diameter  of 
the  one  It  Is  to  mesh  with,  by  loosening  the  clamp  handle 
shown  In  front  of  the  gear  box,  and  setting  the  frame  to  the 
required  position.  The  changes  can  be  made  Instantaneously, 
with  one  hand  on  the  Unob  and  one  on  the  handle. 

The  Improved  construction  of  the  apron  is  shown  in  Fig.  2. 
This  is  provided  with  friction  drives,  and  an  uiicoinmonly 
long  slide  for  the  nut,  provision  being  made  tor  taking  up 
wear  at  this  point.  The  rack  pinion  has  an  outboard  support, 
as  shown.  While  nominally  a  14-lnch  lathe,  this  lathe  swings 
14%  Inches  over  the  bed. 


NEW  TOOL-HOLDERS  MADE  BY  THE  W^ESTERN 
TOOL  &  MFG.  CO. 
The  Western  Tool  &  Mfg.  Co.,  Springfield.  Ohio,  has  recently 
added  to  its  line  a  number-  of  tool-holders  of  various  kinds, 
of  which  examples  are  shown  herewith.  The  first  of  these 
(see  Fig.  1)  is  a  turret  tool-post.  It  is  designed  to  give  the 
engine  lathe  some  of  the  advantages  of  the  screw  machine  and 
turret    lathe    for    prcilucing    duplicate    work,    and    should    be 


Fig.  1.    A  Turret  lool-holder  lor  Ihe  Engine  Lathe 

found  very  useful  for  this  service,  particularly  in  shops  which 
do  not  care  to  go  to  the  expense  of  purchasing  an  expensive 
turret  machine. 

As  may  be  seen,  this  device  is  mounted  on  an  angle  plate 
which  is  clamped  to  the  tool  block  of  the  lathe  in  which  it 
is  to  be  used.  The  various  tools  are  clamped  by  the  straps 
and  binding  bolts  shown,  into  slots  in  the  face  of  a  disk. 
This  disk  is  mounted  on  a  pivot,  provided  with  a  screw  ad- 
justment for  centering  the  tools  with  the  center  line  of  the 
lathe.  The  clamping  handle  shown  binds  the  whole  structure 
firmly  together  when  the  cut  is  being  taken.  To  change  from 
one  tool  to  another,  it  is  only  necessary  to  release  the  binding 
lever,  index  the  disk  to  bring  the  next  cutting  attachment 
into  action,  and  tighten  it  again.  The  separate  clamping  of 
the  various  tools  permits  each  to  be  adjusted  for  the  diameter 
of  the  cut  to  be  taken. 

This  turret  tool-post  is  fitted  with  a  set  of  regular  tool- 
holders  furnished  by  the  makers,  including  turning,  thread- 
ing, side,  parting,  and  boring  tools.     In  ordering,  it  is  neces- 


Plg.  2. 


A  Side  Tool-holder  which  may  be  used  with  either  Right 
or  Lett-hand  Blades 


sary  to  furnish  exact  measurements  of  the  tool-post  slot  of 
the  lathe.  The  attachment  is  made  of  steel  throughout,  care- 
fully hardened.  It  is  furnished  in  three  sizes,  of  which  the 
smallest  takes  tool-holders  with  shanks  %  x  114-inch,  the 
middle  size  %  x  IVs-inch,  and  the  large  size  %  x  1%-inch. 

The  side  tool  shown  in  Pig.  2  is  interesting  in  its  provision 
for  cutting  either  right-  or  left-hand  in  the  same  holder.     A 


dovetail  groove  for  receiving  the  blade  is  cut  on  each  side  of 
the  body,  and  the  clamp  may  be  revolved  to  correspond  with 
the  side  In  use.  The  tool  is  thus  either  a  right-  or  left-hand 
side  tool  as  required.  A  new  turning  tool  of  similar  design 
has  also  been  constructed,  giving  a  choice  of  a  right-  or  left- 
hand  turning  tool  In  the  same  holder. 


Fig.  3.    A  Turning  Tool  for  Heavy  Work 

In  Fig.  3  is  shown  a  design  of  turning  tool-holder  Intended 
for  the  heaviest  work.  The  blade,  it  will  be  seen,  Is  clamped 
in  a  holder  which  somewhat  resembles  a  pair  of  tongs  In  its 
construction,  having  a  hinge  at  the  rear  end.  The  clamp 
shown  binds  the  two  sides  together  with  the  blade  between 
them,  at  a  point  near  the  cutting  edge.  The  bottom  of  the 
blade  is  serrated  to  match  corresponding  serrations  on  the 
lower  jaw  of  the  holder.  It  is  thus  impossible  for  it  to  slip 
under  the  pressure  of  the  heaviest  cut. 


BAUSH  THREE-SPINDLE    DRILL  PRESS   WITH 
MULTI-SPINDLE  ATTACHMENT 

The    three-spindle   drill   shown    in   Fig.    1    is    built   by    the 
Baush  Machine  Tool  Co.,  200  Wason  Ave.,  Springfield,  Mass. 


Fig.  1.     Baush  Three-spindle  Drill 

While  designed  particularly  for  use  with  the  multiple  spindle 
attachment  shown  in  Pig.  2,  it  is  well  adapted  to  the  general 
manufacturing  work  commonly  performed  on  the  multiple 
spindle  drills  of  the  sensitive  type.  It  is  shown  with  three 
spindles,  but  will  be  furnished  with  lour  or  less,  as  may  be 
required  by  the  purchaser,  although  the  makers  have  found 
that  the  three-spindle  machine  is  the  best  adapted  for  the 
usual  run  of  light  drilling. 
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The  frame  is  made  in  one  piece,  with  ways  on  the  fare  along 
vliicb  tlie  stiffly  designed  work  table  is  fed  and  adjusted. 
This  table  is  counterbalanced  and  provided  with  an  adjust- 
able hand  lever  for  feeding  and  an  adjustable  stop  at  the 
deptk  to  be  drilled.  The  total  travel  of  the  table  is  twenty- 
two  Inches.  A  revolving-top  seat  for  the  operator  Is  adjust- 
ably mounted  below  the  table. 

The  three-drill  spindles  are  spaced  seven  inches  apart  and 
are  provided  with  No.  3  Morse  taper  holes.  They  are  connect- 
ed by  gearing  and  driven  by  the  single  vertical  driving  pulley 
shown,  which  is  belted  over  the  quarter  turn  pulleys  at  the 
rear  to  the  upper  shaft  at  the  back  of  the  machine.  The  lat- 
ter is  connected  with  the  counter-shaft  at  the  base,  cone 
pulleys  giving  the  machine  three  speeds,  ranging  from  L'72  to 
377  revolutions  per  minute  when  the  counter  is  speeded  up 
to  320  revolutions  per  minute.  The  diameter  of  the  tight 
pulley  for  the  latter  is  10  inches,  for  a  two-inch  belt.  The 
quarter  turn  pulleys  are  mounted  on  an  eccentric  shaft  for 
tightening  the  belt.  The  belt  capacity  Is  sufficient  to  drive 
one-inch  drills. 

Fig.  2  shows  an  attachment  for  the  machine  which  is 
a  multiple  spindle  drilling  machine  in  itself.  It  is,  in 
fact,  a  reproduction   on  a  minute  scale  of  the  drilling  head 


Fig.  2. 


SmaU  Multiple-spindle  Attachment;  may  be  used  on 
Regular  Drill  Press 


of  the  regular  Baush  multiple-spindle  machine.  It  was  de- 
signed to  meet  a  demand  for  something  capable  of  performing 
the  same  work  as  these  large  machines,  but  for  much  lighter 
service.  As  shown  in  Fig.  1,  the  attachment  is  very  simply 
mounted  in  the  drill  press,  it  being  only  necessary  to  insert 
the  taper  shank  in  the  spindle  and  hold  the  device  from 
revolving  by  catching  the  steadying  rod  in  slots  provided  to 
receive  it  in  a  bracket  attached  to  the  frame  of  the  machine. 
The  attachment  can.  of  course,  be  used  in  any  other  make  of 
drill  press,  it  being  a  simple  matter  to  provide  means  to 
keep  the  head  from  rotating. 

This  multiple  drill  head  will  be  furnished  with  eight  spin- 
dles or  less,  to  drill  anywhere  within  a  circle  of  from 
five  to  eight  inches  diameter.  The  lay-out  will  be  varied 
when  the  customer's  work  demands  a  special  arrangement. 
The  head  shown  In  the  engraving  drills  anywhere  within  a 
five-inch  circle.  It  is  provided  with  six  spindles,  and  weighs 
twenty  pounds.  The  largest  drill  that  can  be  used  is  %  inch, 
and  the  maximum  distance  between  adjacent  drills  is  %  inch. 
The  spindles  are  %  inch  in  diameter.  With  the  spindle  speeds 
given  by  the  machine  the  drill  speeds  are  1,000,  1.200,  and 
1.400  revolutions  per  minute  respectively.  A  ball  thrust  is 
employed  to  take  the  pressure  of  the  cut.  A  No.  3  Morse 
taper  is  provided  for  the  driving  spindle.  The  5-inch  head 
with  six  spindles  weighs  twenty  pounds. 


STERLING  TWENTY-FOUR-INCH   SINGLE 
WHEEL  TOOL  GRINDER 

The  Sterling  Emery  Wheel  Mfg.  Co.,  TlfBn,  Ohio,  has  JuBt 
brought  out  the  wet  tool  grinder  Illustrated,  which  has  no 
pump  to  get  out  of  order.  Water  Ik  supplied  lo  the  wheel  by 
a  special  device 
which  acts  when  the 
wheel  is  running.  As 
soon  as  the  machine 
stops  the  water 
drains  off  the  wheel, 
leaving  it  dry  and  in 
balance.  The  ma- 
chine may  be  used 
as  a  dry  grinder  by 
d  is  connecting 
the  belt  at  the  left- 
hand  side  xiperating 
the  device,  which 
floods  the  wheel  with 
water  when  in  op- 
eration. 

Each  grinder  is 
equipped  with  a  24- 
inch  by  2-inch  ap- 
proved grade  and 
grit  grinding  wheel; 
the  machine  can  be 
made  to  accommo- 
date a  wheel  three 
inches  thick  if  de- 
sired       The    bearings  Sterllner  24-incb  Stagle-wheel  TooI  Grinder 

are  of  the  self-oiling  type,  and  the  following  are  the 
principal  dimensions  of  the  machine:  Floor  space,  30x45 
inches;  height  of  machine  to  center  of  arbor,  37  inches;  driv- 
ing pulley,  4i.ixl0  inches;  diameter  of  flanges,  12  inches; 
weight  with  counter-shaft  and  wheel,  900  pounds. 


STBPTOE    SHAPER   'WITH    COMPACT 
MOTOR   DRIVE 

The  halftone  Illustration  shows  a  16-inch  shaper  with  an 
unusually  compact  motor  drive  built  by  the  John  Steptoe 
Shaper  Co.,  Cincinnati.  Ohio,  for  the  United  States  battleship 
Delauare. 


steptoe  16-lDCh  Shaper  with  Compact  Motor  Drive 

The  principal  feature  of  the  drive  is  the  motor  sUind, 
•which  is  set  on  the  base  of  the  machine,  thus  avoiding  vibra- 
tions when  the  motor  is  running,  and  at  the  same  time  plac- 
ing it  as  close  to  the  column  of  the  machine  as  is  possible 
to  get  it.  The  arrangement  of  the  motor  is  such  that  it 
takes  up  no  more  room  than  is  actually  required  for  the  re- 
turn stroke  of  the  ram.  This  compact  arrangement  was 
necessary  on  account  of  the  limited  space  available  for  its 
installation  in  the  space  assigned  to  it  on  the  Delaicare.    The 
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controller  is  placed  on  top  of  the  motor  so  that  the  operator 
is  not  compelled  to  leave  his  position  to  change  the  sjieed  of 
the  machine.  The  motor  is  made  by  the  General  Electric 
Co..  and  has  a  speed  variation  from  two  to  one. 

Another  new  feature  of  the  machine  is  an  adjustable  feed 
rod  which  permits  the  table  to  be  either  raised  or  lowered  by 
the  operator  without  attention,  the  feed  rod  automatically 
adjusting  itself.  The  device  is  simple,  consisting  of  a  friction 
box  through  which  the  feed  rod  of  flat  cold  rolled  stock  passes. 
The  hooks  on  the  end  of  the  friction  box  pull  out  the  rod  or 
shorten  It  as  the  table  is  raised  or  lowered.  By  means  of 
this  detice  the  common  cause  of  breakage  of  the  feed  mech- 
anism Is  avoided,  i.  e..  the  table  feeding  to  the  end  of  the 
cross-rail  and  the  nut  on  the  back  of  the  apron  striking  the 
cross-rail.  The  friction  element  then  comes  into  action, 
avoiding  the  destruction  or  breakage  of  any  part. 

*     *     * 

NEW  MACHINERY  AND  TOOLS  NOTES 

PowEB  Hammeb:  Fritz  A.  Schuiz,  66  N.  Jefferson  St.,  Chi- 
cago. 111.  This  is  a  light  hammer  of  the  horizontal  beam  type. 
It  weighs  about  500  pounds,  and  will  strike  about  300  blows 
per  minute.  The  front  or  anvil  end  of  the  machine  is  mount- 
ed on  a  wooden  block,  while  the  rear  is  supported  on  legs. 

"Cresco"  Pipe  Wrench:  Crescent  Forging  Co.,  Oakmont, 
Pa.  This  wrench  is  made  in  10,  14,  18,  24,  and  36  inch  sizes, 
taking  pipe  from  Vn  to  3%  inch  diameter.  This  wrench  is  of 
very  simple  construction,  with  the  gripping  parts  made  of 
hardened  tool  steel.  The  thread  and  nut  are  also  hardened. 
It  is  light,  strong  and  moderate  in  price. 

RrvET  Spinning  Machine:  Fritz  A.  Schuiz,  66  N.  Jefferson 
St.,  Chicago,  111.  This  machine  is  arranged  for  rolling  simul- 
taneously the  two  heads  of  a  through  rivet.  The  work  is  held 
between  the  riveting  spindles,  which  are  mounted  on  a  head- 
stock  of  the  lathe  type.  Suitable  provision  is  made  for  clamp- 
ing the  work,  and  for  adjusting  the  distance  between  the 
spindle  heads. 

Lathe  Tool  Holder:  Ready  Tool  Co.,  New  Haven,  Conn. 
These  tool  holders  are  made  in  a  variety  of  designs  adapted 
for  turning,  threading,  facing,  etc.  They  are  made  to  take 
stock  sizes  of  either  carbon  or  high-speed  steel,  so  that  no 
forging  of  any  kind  Is  required,  except  for  the  threading  tool, 
which  has  ratchet  teeth  cut  in  its  rear  face.  They  are  made 
in  a  variety  of  designs  and  sizes. 

Quick  Acting  Vise:  Oliver  Machinery  Co.,  Grand  Rapids, 
Mich.  This  vise  is  intended  particularly  for  wood  workers 
and  pattern  makers'  use.  The  steel  screw  is  provided  with 
Buttress  threads,  working  in  a  solid  bronze  nut.  The  quick 
action  is  obtained  by  lifting  the  screw  to  free  it  from  contact 
with  the  nut,  when  the  front  jaw  may  be  pushed  in  or  out  as 
desired.    When  raised,  it  at  once  drops  back  into  the  nut. 

Crude  Oil  Forge:  Tate,  Jones  &  Co.,  Pittsburg,  Pa.  This 
is  a  portable  forge  intended  to  solve  the  difficult  problem  of 
the  use  of  coal  forges  around  construction  work.  The  base 
of  the  forge  furnishes  the  reservoir  for  the  crude  oil  which 
is  used  as  fuel,  so  that  no  separate  receptacle  is  required,  as 
when  coal  or  coke  is  used.  It  is  for  this  reason  a  much  safer 
piece  of  apparatus  to  use.  particularly  in  exposed  and  danger- 
ous places. 

Wrench  With  Separate  Handles:  New  Metal  Tool  Steel 
Co.,  338  Cumberland  Ave.,  Portland,  Me.  This  wrench  is  of 
unusual  construction  in  that  a  separate  handle  is  provided 
for  the  adjusting  screw,  in  place  of  the  usual  knurled  nut. 
This  gives  much  greater  power  than  can  ordinarily  be  ob- 
tained, so  that  it  can  be  used  as  a  pipe  wrench,  or  to  hold 
round-headed  bolts.  By  a  peculiar  provision  in  the  jaws,  it 
may  be  employed  for  cutting  iron  wire  up  to  Vs  inch  diameter 
as  well. 

HYDR.iUXic  Vala-e:  Howes-Adams  Co.,  Monessen,  Pa.  This 
valve  is  designed  to  be  used  under  the  heaviest  hydraulic 
pressure.  By  an  ingenious  form  of  construction  the  valve  is 
packed  against  the  escape  of  the  water  on  bronze  valve  seats, 
instead  of  by  cup  leather  packing  as  is  usual.  The  continual 
annoyance  and  repairing  incident  to  the  use  of  leather  pack- 
ing is  thus  avoided.     It  is  made  in  the  three-way  or  four-way 


type  and  operates  for  given  service  much  easier  than  orthodox 
designs. 

Automatic  Grinder  for  Inserted  Tooth  Saws:  Newton 
Machine  Tool  Works.  Inc.,  Philadelphia,  Pa.  The  automatic 
grinding  device  for  sharpening  face  mills,  described  in  the 
department  of  New  Machinery  and  Tools  in  the  February, 
1909,  issue  of  Machinery,  has  recently  been  adapted  by  the 
builders  In  the  form  of  a  special  machine  for  sharpening  saws, 
the  attachment  being  mounted  on  a  frame,  provided  with  driv- 
ing mechanism  for  rotating  the  saw  blade.  The  same  motor 
is  used  for  driving  the  emery  wheel  and  the  work. 

Pneumatic  Countkr-Shaft:  Hannifin  Mfg.  Co.,  88-92  West 
Jackson  Boulevard,  Chicago,  HI.  This  counter-shaft,  which 
provides  for  two  speeds  or  forward  and  reverse,  is  operated  by 
air,  controlled  by  a  valve  at  the  side  of  the  machine.  The 
clutch  surface  inside  of  the  pulley  is  forced  into  contact  by  a 
pneumatic  piston,  provided  with  cup-shaped  packing.  The 
connection  with  the  air  valve  may  be  made  by  rubber  tubes, 
or  by  any  other  form  of  piping,  and  the  valve  may  be  placed 
in  any  convenient  position,  considerably  removed  from  the 
counter-shaft,  Jf  required. 

Abrasive  Metal  Cutter:  Slack  Mfg.  Co.,  Springfield,  Vt. 
Sales  office,  15  Madison  St.,  Hartford.  Conn.  On  page  486  of 
the  February,  1909,  issue  of  Machinery,  we  described  a  grind- 
ing machine  having  thin  disk  wheels  of  alundum  or  other 
suitable  abrasive,  used  for  cutting  off  steels  bars,  piping  and 
similar  materials.  This  wheel  is  capable  of  severe  service  for 
this  work,  cutting  through  high-speed  steel  with  the  greatest 
ease.  This  business  has  been  purchased  by  the  Slack  Mfg.  Co. 
from  the  Colton  Combination  Tool  Co.,  who  were  making  it 
at  the  time  of  our  previous  note. 

Quick  Acting  Monkey  Wrench:  Leo.  M.  Barrett,  K.  of  P. 
Building,  Indianapolis,  Ind.  This  wrench,  instead  of  em- 
ploying a  single  screw  as  usual,  makes  use  of  a  double-ended 
screw,  one  threaded  right  and  the  other  threaded  left  hand, 
thus  giving  twice  the  movement  to  a  turn  of  the  thumb  nut, 
ordinarily  obtained.  A  lock  nut  is  provided  if  desired  to 
hold  the  adjustment  permanently,  though  there  is  no  more 
tendency  for  the  adjustment  to  change  than  with  the  usual 
design.  The  wrench  has  a  malleable  hollow  one-piece  handle 
with  wood  grips.  It  is  made  in  seven  sizes,  ranging  from  6  to 
21  inches. 

Single-Phase  Self-Starting  Motor:  Bell  Electric  Motor 
Co.,  Garwood,  N.  J.  This  motor  is  designed  for  single-phase 
service.  It  is  arranged  to  start  itself  automatically  as  a  di- 
rect-current motor  operating  on  a  single-phase  current,  the 
armature  being  wound  for  this  purpose  and  provided  with  a 
commutator.  High  starting  torque  Is  thus  obtained.  When 
the  motor  has  come  nearly  up  to  speed,  a  short-circuit  mech- 
anism automatically  comes  into  use.  This  short  circuits  the 
commutator  so  that  the  motor,  during  its  regular  work,  oper- 
ates on  the  induction  principle.  The  mechanism  is  exceed- 
ingly simple  and,  being  automatic,  it  operates  of  its  own  ac- 
cord when  the  current  is  turned  on  again  after  a  stoppage 
from  accident  or  intention. 

Tooth  Chamfering  Attachment:  Long  Ann  System  Co., 
Cleveland.  Ohio.  In  the  March,  1908,  issue  of  Machinery,  in 
the  department  of  New  Machinery  and  Tools,  we  illustrated 
and  described  an  attachment  for  rounding  the  ends  of  the 
teeth  of  transmission  gears.  The  makers  of  this  attachment 
have  recently  re-arranged  it  to  bring  the  cutter  work  spindle 
into  a  horizontal  position  instead  of  vertical  as  in  the  older 
design.  This  permits  the  use  of  a  tail-stock  if  desired,  and 
thus  adapts  the  machine  for  work  on  gears  located  in  the  cen- 
ters of  shafts.  It  also  permits  swiveling  the  attachment  to 
any  desired  angle,  thus  varying  the  shape  of  the  chamfered 
tooth.  The  device  is  of  very  simple  construction  and  works 
automatically  until  the  gear  is  completed. 

*     *     * 

It  is  stated  in  the  Engineering  Record  of  March  20  that  a 
vanadium  steel  locomotive  spring  in  recent  tests  was  stressed 
to  115,000  pounds  per  square  inch,  23.600  times  before  frac- 
ture. This  would  indicate  the  great  superiority  of  vanadium 
steel  over  other  steels  for  purppses  of  this  kind.  It  is  not 
stated,  however,  when  and  where  the  tests  were  undertaken 
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OPERATIONS  PERFORMED  ON  THE  "LO- 
SWING"  LATHE 

The  accompanying  illustrations  show  a  number  of  opera- 
tions which  can,  to  uilvaiitage,  be  performed  on  the  •'Lo-swlng" 
lathe,  manufactured  by  the  Fltchburg  Machine  Works  of 
Fltchburg,  Mass.,  and  described  in  Machinkuv,  September, 
1907.  The  feature  of  the  lathe  Is  that  it  is  adapted  for  rapid 
turning  of  small  parts,  not  exceeding  3Vj  Inches  in  diam- 
eter. Such  parts  as  axles,  automobile  steering  knuckles, 
transmissions  and  cam  shafts  can  be  more  economically  pro- 


varying  lengths  and  depths,  so  that  after  the  latbe  is  set  up 
for  one  particular  job,  no  time  Is  lost  by  tfce  operator  la 
measuring  lengths  or  callpering  the  work. 

An  interesting  example  of  a  piece  which  would  ordinarily 
require  considerable  tmie  for  measuring  Is  a  cam  shaft  cut 
from  a  solid  bar.  Fig.  4  shows  an  Sthrow  cam  shaft,  which 
is  finished  by  the  following  method  In  the  "Lo-flwlng"  lathe. 
The  first  operation,  as  shown  In  Fig.  2.  consists  of  cutliog 
seven  grooves  with  accurately  spaced  tools,  so  as  to  permit 
the  cutting  tools  for  removing  the  metal  between  the  cams 
to  start.    The  second  operation,  as  shown  In  Pig.  3,  conslstB 


Pig.  1.     "Lo-Swlng"  Lathe   with   Bed   extended  to  Increase  the   Capacity   of  the  Machine 

duced  on   this  machine  than  in  ordinary  lathes.     The  usual  of  cutting  out  the  metal  between  the  cams  with  two  travels 

cross  slide  is  eliminated  and  the  adjustment  of  the  tools  la  of  the  carriages.     The  tools  A  take  the  cuts  over  the  longer 

obtained    by   a   micrometer   adjusting   screw    bearing   against  distance  between  the  cams,  and  the  tools  B  the  cuts  over  the 

the  end  of  the   tool   which    is  itself  placed   in  a  heavy  tool-  shorter  distance.     The  third  operation,   as  shown  In  Fig.   4, 
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Machitiery,y.T. 
Pig.  2.     First  Operation  in  Turning  Cam-shafts  on  the  "Lo-Swing"  Lathe 
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Pig.  3.    Second  Operation  :  Metal  between  Cams  Removed 
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Fig.  5.     Second  Operation     Turning  E  and  F 
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ROUGH  TURNS  A''      '     '  TAPER  TOOL 

Pig.  6.    Shaft  to  be  Turned  and  First  Operation :  Turning  A.  B.  C  and  D 

holder.     This  construction   reduces   vibration   at   the   cutting 
point  and  permits  higher  speeds  and  greater  depth  of  cut. 

The  machine  as  shown  in  Fig.  1  with  its  bed  extending 
beyond  the  rear  leg,  is  provided  with  two  carriages  which 
are  so  designed  that  they  can  pass  by  the  tail-stock.  Six 
tool-holders  are  provided  regularly,  and  by  means  of  these,  a 
piece  having  several  shoulders  can  be  finished  at  one  travel 
of  the  carriage,  instead  of.  as  usual,  machining  one  diameter 
at  a  time.     A  stop  mechanism  is  provided  to  take  care  of  the 
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Fig.  7.    Turning  Steering  Knuckle.  First  Operation :  Turning  A.  B  and  C 

consists  o^  removing  the  metal  from  the  end  held  by  the  dog 
in  the  second  operation.  By  this  method,  the  three  separate 
operations  require  altogether  only  one  hour. 

Another  application  of  the  lathe  is  shown  in  Figs.  5  and  6, 
where  the  operations* necessary  for  turning  the  driving  shaft 
of  an  automobile  are  shown.  The  finished  shaft  is  shown  In 
the  upper  part  of  Fig.  6.  The  illustrations  indicate  clearly 
the  method  followed,  and  Fig.  6  also  shows  how  a  tapered 
portion  is  turned  in  conjunction  with  a  straight  part.     This 
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Bliaft  can  be  turned  In  seven  minutes  on  the  "Lo-swlng"  lathe, 
whereas  In  an  engine  lathe  It  would  require  about  forty 
minutes  to  finish  the  shaft.  In  the  first  operation  the  diam- 
eters C  and  D,  Fig.  6,  are  turned  by  the  tools  in  one  carriage 
and  the  taper  B  and  the  diameter  A  by  the  tools  In  the  other 
carriage.  In  the  second  operation,  Fig.  5,  the  diameters  E 
and  /•'  are  turned. 


Fig.  8.    Turningr  D  with  Y  and  Pacing  End  with  Z 

Another  example  of  work  done  to  advantage  in  this  ma- 
chine is  that  of  turning  steering  knuckles  in  two  operations 
as  shown  in  Figs.  7  and  8.  In  the  first  operation,  Fig.  7.  A, 
?>  and  C  are  turned,  and  in  the  second  operation.  Fig.  8,  the 
tapered  part  D  is  turned  and  the  end  E  faced. 


POWER  REQUIRED  FOR  TAPPING 

A  series  of  experiments  has  been  made  by  the  American 
Tool  'Works  Co.,  300-350  Culvert  St.,  Cincinnati,  Ohio,  for 
obtaining  the  pulling  capacity  of  the  friction  drive  of  the 
radial  drills  built  by  the  company.  These  tests,  however,  are 
also  interesting  on  account  of  the  fact  that  they  record  the 
power  required  for  driving  pipe  taps.  In  the  accompanying 
table  are  given  the  results  of  experiments  covering  nominal 
pipe  tap  sizes  from  2  to  S  inches,  inclusive.  The  holes  tapped 
were  reamed  with  standard  pipe  tap  reamers  before  tapping. 


POWER  REQUIRED  FOB  TAPPING 

Nominal  Size  of 

Revolutions 

Net 

Thickness  of 

Pipe  Tap.  Inches 

per  Minute 

Horse-power 

Metal,  Inches 

0 

40 

4.24 

H 

2i 

40 

5.15 

n 

*U 

38.5 

9.14 

li 

3 

40 

5.75 

n 

*i 

38.5 

9.70 

14 

3i 

35.6 

7.20 

n 

4 

18 

6.60 

2 

5 

18 

7.70 

2 

6 

17.8 

8.80 

3 

8 

14 

7.96 

24 

•  Tapping  steel  casting;  other  tests  in  cast  iron 
The  horse-power  recorded  was  read  off  just  before  the  tap 
was  reversed.  In  the  table,  however,  is  given  the  net  horse- 
power, deductions  being  made  for  the  power  required  to  run 
the  drill  without  a  load.  The  material  tapped  was  cast  iron, 
except  In  two  instances,  where  steel  casting  was  tapped.  It 
will  be  seen  that  nearly  double  the  power  is  required  for 
tapping  steel  casting. 

The  results  obtained  will,  of  course,  vary  with  the  condi- 
tions. More  power  than  that  indicated  in  the  table  will  be 
required  if  the  cast  iron  is  of  a  harder  quality  or  if  the  taps 
are  not  properly  relieved.  The  taps  used  in  these  experiments 
were  of   the   inserted   blade   type,   the  blades  being  made   of 

high-speed  steel. 

*     *     * 

NEW"  APPRENTICE  EDUCATIONAL  SCHEME 
A  new  idea  in  cooperative  apprentice  education  has  been 
developed  by  Mr.  B.  B.  Quillen,  of  the  Cincinnati  Planer  Co., 
Cincinnati,  Ohio,  and  a  committee  of  Cincinnati  manufactur- 
ers consisting  of  Messrs.  Fred.  A.  Geier  cf  the  Cincinnati 
Milling  Machine  Co..  William  Lodge  of  the  Lodge  &  Shipley 
Machine  Tool  Co.,  James  Hobart  of  the  Triumph  Electric 
Co.,  J.  M.  Manley  of  the  National  Metal  Trades  Association, 
Ernest  Du  Brul  of  Miller,  Du  Brul  &  Peters,  and  B.  B.  Quillen 
cf  the  Cincinnati  Planer  Co..  presented  the  plan  to  Superin- 
tendent Dyer  of  the  public  schools,  who  received  it  with  much 


enthusiasm,  iiml  presented  it  to  the  Board  of  Education  with 
the  recommendation  to  adopt  same.  It  is  expected  that  the 
school  committee  will  establish  it  not  later  than  July  1. 

The  plan  is  to  send  the  apprentices  to  school  one-half  day 
each  week,  the  employer  paying  the  apprentice  for  the  time 
he  is  in  school.  The  cooperative  school  course  will  be  con- 
tinued througliout  the  term  of  apprenticeship  contract,  which 
in  Cincinnati  is  four  years.  There  are  about  GOO  apprentices 
working  in  Cincinnati  machine  shops,  and  the  manufacturers 
have  agreed  to  start  the  course  with  150  each  week,  which 
would  make  a  class  of  15  boys  each  half  day  for  five  days 
in  the  week. 

The  manufacturers  feel  that  the  loss  of  time  of  the  appren- 
tices attending  school  will  be  more  than  made  up  by  their 
increased  efficiency,  and  that  the  plan  will  be  the  means  of 
securing  many  more  apprentices  than  has  been  possible  in  the 
past.  The  course  in  instruction  will  be  confined  to  shop 
mathematics,  shop  drawing  and  to  other  studies  that  will  be 
of  direct  benefit  to  the  apprentice  in  his  daily  work. 

The  development  of  the  new  plan  will  be  watched  with 
much  interest.  It  is  apparent  from  this  move  and  other  de- 
velopments of  similar  nature  that  the  need  of  more  education 
for  apprentices  in  connection  with  their  shop  training  is  gen- 
erally recognized  and  the  cooperative  school  courses  devised 
are  steps  in  the  direction  of  rounding  out  the  apprentice  train- 
ing more  fully  than  is  possible  with  the  ordinary  shop  train- 
ing common  in  the  past.  Whether  it  is  practicable  to  devote 
only  one-half  day  a  week  to  this  plan  of  educational  work 
remains  to  be  demonstrated. 

*     *     * 

NATIONAL   MANUFACTURERS'    ASSOCIATION 
CONVENTION 

The  National  Manufacturers'  Association  held  its  annual 
convention  in  New  York,  May  17-19,  the  headquarters  being 
the  Waldorf-Astoria  Hotel.  The  program  included  the  fol- 
lowing papers:  "Mutuality  and  Fair  Exchange  in  Trade  Re- 
lations," by  Count  von  Bernsdorff,  the  German  ambassador; 
"The  Iniquity  of  Anti-Injunction  Legislation,"  by  Hon.  Charles 
E.  Littlefield;  "Legislation  Affecting  Labor  Relations,"  by 
James  A.  Emery,  general  counsel  of  the  National  Council  for 
Industrial  Defense;  "Law  and  Reason — Labor's  Best  Friend," 
by  F.  R.  Boocock;  "The  Open  Door  and  Your  Opportunity," 
by  S.  D.  Scudder,  of  the  International  Banking  Co.;  "Indus- 
trial Education  and  Manual  Training  Schools,"  by  J.  C.  Mona- 
han,  superintendent  of  the  Stuyvesant  schools;  "Desirable 
Improvements  in  Interstate  Trade."  by  Thomas  E.  Durbin  of 
the  Erie  City  Iron  Co. 

The  meeting  was  characterized  by  a  bitter  attack  on  Samuel 
Gompers  and  other  leaders  of  organized  labor  in  connection 
with  the  report  of  the  committee  on  industrial  education.  It 
was  claimed  that  the  cause  of  industrial  education  was  im- 
periled by  the  attitude  of  organized  labor  and  Mr.  Anthony 
Ittner  declared  that  the  committee  could  still  be  of  service  to 
keep  the  movement  free  from  the  dominance  of  organized 
labor  which  has  its  own  special  purpose  in  view  and  tends  to 
sacrifice  the  public  welfare  to  the  supposed  advantage  of  a 
class.  This  attack  on  organized  labor  was  not  unanimously 
supported  and  one  member  of  the  ccmmitteee,  Mr.  Fred  W. 
Sinyers,  ol  Jlihvaukee,  refused  to  sign  the  report  on  the 
ground  that  it  contained  too  many  personal  opinions. 

The  powers  of  the  Interstate  Commerce  Commission  over 
freight  rates  were  declared  inadequate,  because  it  gives  the 
commission  no  authority  to  deal  with  a  freight  rate,  no  matter 
how  unreasonable,  until  it  has  actually  been  put  in  force.  A 
considerable  period  of  time  must  necessarily  elapse  between 
the  date  of  complaint  and  the  completion  of  the  investigation. 
The  great  variety  of  rates  was  alluded  to.  over  150,000.000 
rate  items  having  been  filed  with  the  Interstate  Commerce 
Commission  between  July  1,  1906,  and  January  15,  1909. 

John  Kirby.  Jr..  Dayton,  Ohio,  was  elected  president  of  the 
association  following  James  Van  Cleave  of  St.  Louis,  who  has 
served  three  terms.  Mr.  Kirby  advocates  a  tariff  commission 
which  shall  have  the  power  to  constantly  revise  the  tariff  in 
the  interests  of  all  concerned,  rather  than  having  it  periodically 
revised  by  Congress  in  a  manner  detrimental  to  general  busi- 
ness and  favorable  to  certain  powerful  interests. 
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THE   FALLACY   OF  THE!   BOILED   SHIBT  IDEA 

"Look  on  this  picture,"  said  a  professor  in  a  Bchool  of 
technology,  holding  out  a  colored  plate  advertising  a  corre- 
spondence school  and  sliowing  in  the  center  of  a  group  a 
smooth,  well-dressed  figure  of  a  man  In  white  collar,  tie. 
Immaculate  derby  hat,  and  trousers  creased  to  knife-edge.  On 
either  side  of  the  dressed  figure  were  men  In  overalls  holding 
oil  cans,  sledges,  and  otlier  iniplenionts  of  the  wm  kingniau.  The 
Inference  was  that  the  central  figure  in  the  boiled  shirt  was 
the  directing  head  of  the  grotiped  men  in  caps  ami  jumpers. 

"But  what  Is  the  truth  of  this  picture?"  said  the  professor. 
"As  a  matter  of  fact,  this  young  fellow  In  the  good  clothes  to- 
day Is  drawing  a  salary  of  $1,000  to  $1,500  a  year  and  he  is 
holding  on  to  that  job  with  clinched  fingers.  On  each  side  of 
him  are  men  who  are  getting  $6  a  day  and  pay  fcr  ov -rtime. 

The  point  which  the  professor  out  of  his  experience  laid 
emphasis  upon  is  tliis  old  Invasion  of  the  boiled  shirt  into  a 
field  of  training  which  makes  the  boiled  shirt  ideal  especially 
Intolerable.  Several  years  ago  this  professor  was  in  charge 
of  a  graduating  class  of  young  men  which  had  shown  ex- 
ceptional average  talent  and  capability.  There  was  sharp 
demand  for  such  men  in  the  work  of  construction,  and  posi- 
tions had  been  tendered  the  school  graduates.  But  almost  to 
a  man  they  declined  to  enter  this  active  field  of  construction. 

"Every  one  of  them  virtually  decided  against  the  jumpers 
in  favor  of  the  boiled  shirt.  They  wanted  to  be  consulting 
engineers,"  said  the  professor.  "I  jumped  all  over  them,  but 
It  accomplished  nothing.  I  showed  them  instances  in  which 
some  of  the  biggest  establishments  in  Chicago  had  been  dis- 
missing consulting  engineers  until  hardly  one  of  them  was 
left.  They  wanted  white  shirts  and  creased  trousers  and 
rather  than  take  good  positions  as  construction  men  they  went 
out  to  look  for  jobs  that  would  allow  of  the  boiled  shirt. 

"And  the  result?  Most  of  them  to-day  are  employed  as 
draftsmen  in  establishments  which  pay  them  only  the  barest 
living  wages.  The  average  draftsman,  pursuing  his  white 
shirt  ideal,  is  as  little  considered  as  is  the  counter  salesman 
In  the  average  dry  goods  store.  He  is  making  concession  of 
salary  in  order  to  wear  good  clothes. 

"There  is  no  position  In  the  field  of  technology  to-day  which 
has  as  little  promise  as  that  will-o'-the-wisp,  'consulting  engi- 
neer.' A  few  years  ago,  when  engineering  was  far  more  on 
an  experimental  basis,  the  need  of  the  consulting  engineer  who 
had  knowledge  and  judgment  and  initiative  necessarily  was 
urgent.  But  in  these  years  the  conditions  have  been  chang- 
ing. Standard  methods  have  been  evolved  from  past  consul- 
tations of  engineers  who  have  attained  best  results.  There 
are  fewer  and  fewer,  opportunities  every  ytar  for  this  man 
who  is  bent  upon  becoming  a  consultant  in  engineering. 

"On  the  other  hand,  method?  of  construction  and  the  active 
handicraft  of  the  constructor  are  more  than  ever  in  demand. 
The  builder  wants  somebody  to  build,  not  some  one  to  tell 
him  how  to  build.  He  needs  the  educated  man  in  the  jumpers 
and  cap,  not  the  fellow  in  the  creased  trousers  and  the  colored 
tie.  Creased  trousers  in  the  ensemble  of  an  organization  are 
the  badge  of  the  non-producer;  the  cap  and  jumper  mark  the 
producer — the  man  who  is  making  dividends  (or  the  company. 

"It  has  been  remarked  that  the  graduate  of  the  European 
technical  schools  has  a  hard  time  in  this  country — and  so  he 
does.  They  are  theoretical  men,  universally.  They  have 
studied  to  pass  their  examinations  based  upon  the  text  book. 
They  can't  compete  with  the  graduate  of  the  American  schools, 
which  has  carried  laboratory  work  right  along  with  theory. 
Several  years  ago  a  young  fellow  came  over  here,  well  equipped 
In  theory  in  his  particular  field.  He  came  to  me,  and,  liking 
the  fellow,  I  tried  to  help  him.  The  best  I  could  do,  how- 
ever, -was  a  job  for  him  in  an  establishment  where  he  got 
$15  a  week.  He  had  something  in  him,  however,  and  his 
employers  saw  it.  They  hooked  him  up  with  another  young 
fellow  who  knew  the  practical  side  of  things,  and  the  two 
worked  together  in  team  formation.  It  was  an  entirely  satis- 
factory arrangement.  The  foreigner  finally  was  promoted  a 
step.  Still  with  a  practical  partner  in  his  wake,  he  was  pro- 
moted again  and  again.  And  to-day  he  is  general  manager  of 
the  plant.  But  virtually  he  got  the  position  through  shedding 
his  boiled  shiit." — Chicago  Triiune. 


THE  CHAMPNEY  PROCESS  OF  DIE   SINKING 

CHESTER  I.    LUCAS* 

In  this  era  of  interchangeable  manufacturing,  the  progress 
of  press  work  for  making  duplicate  parts  has  been  so  rapid, 
and  so  many  are  interested,  that  the  description  of  a  novel 
method  of  making  dies  for  drop-press  work  may  be  Interest- 
ing to  those  engaged  In  die  making  for  general  production 
as  well  as  to  those  In  the  drop-forging  Industry. 

Several  years  ago  Mr.  George  V.  Champney  (now  deceased) 
was    engaged    in    business    in    Bridgeport.    Conn.,    under    the 

name  of  The  Patent 
Steel  Die  Co.,  mak- 
ing dies  for  the  forg- 
ing trade  and  for 
the  Jewelry  business, 
and  as  far  as  can  be 
learned  he  was  the 
originator  of  the 
"high  drop"  method 
of  die  sinking.  This 
process  was  for  a 
long    time    kept    se- 


Plg.  1.     CaHtlng  which  forms  the  Heated  Die 
by  being  Dropped  upon  It 


Machlurry^'.T. 


Fig'-  2.     Ring  containing  the  Die  Blank  to 
be  fomjed 


cret.      and      even      to 

those      who      had      a 

general     idea     of     it, 

the    details    were    not 

very     clear.        If,     for 

example,     a     die     for 

striking     up     a     deep 

hollow-ware  bowl  was 

to   be  made,   his  plan 

was   to   first   make    a 

model     of    plaster    of 

paris.      From    this 

model  a  casting,  as  shown  in  Fig.  1.  was  made  of  the  finest  and 

closest  grained  iron  obtainable,  with  a  large  amount  of  metal 

left  behind  the  model  for  strength.   The  sand  was  then  cleaned 

from   the  casting  without  removing  the  hard  scale,  which   is 

an  important  feature  of  this  process,  and  it  was  then  keyed 

to  the  hammer  of  the  high  drop.     This  high  drop  was  rightly 

named,   for   although  it  was  of  the   usual  drop-press  design, 

the   ways  are  eighty  feet  high,  the  lower  parts  of  iron  and 

the  upper  of  wood,  faced  the  whole  length  with  steel.     The 

hammer   itself  is  of  cast   iron  and  weighs  3.200  pounds.     It 

is  about  two  feet  square  and  three  feet  long,  and   is  raised 

by  a  windlass  operated  by  hand.     A  pull  on  the  rope  attached 

to  the  release  lever  allows  the  huge  weight  to  drop,  and  on 

the    ways    a    latch    is    fitted    to    catch    the    hammer    on    the 

rebound,  for   a   double  blow   is  fatal   to   the   die. 

To  the  base  of  this  great  drop-press,  which  was  neces- 
sarily very  heavy,  is  fitted  a  cast  iron  ring  (Fig.  2),  which 
is  3  feet  in  diameter  and  10  inches  thick.  The  opening  in 
the  center  of  this  ring  is  square  and  large  enough  to  take 
any  ordinary  size  of  die  blank.  After  keying  the  cast  iron, 
hub  (or  type)  into  the  hammer  of  the  drop  and  raising  it 
to  a  height  judged  by  the  operator  to  be  sufficient,  the  die 
blank  A,  which  has  been  heated  to  a  bright  red,  is  placed 
within  the  square  opening  in  the  ring  at  the  base  of  the 
press,  and  shims  B  placed  around  it  so  as  to  ccmpletely  fill 
the  space  between  the  blank  and  the  inside  edge  of  the  ring. 
The  heavy  hammer  is  then  released,  driving  the  hub  with 
its  facing  of  hard  scale  into  the  red-hot  die  blank.  As  the 
displaced  steel  could  not  go  sideways  on  account  of  the  shims, 
it  had  to  go  upwards  and  helped  to  bring  the  resulting  im- 
pression up  to  shape.  After  being  struck,  the  die  was  an- 
nealed and  the  scale  removed  by  pickling;  then  enough  was 
planed  from  the  face  to  leave  the  die  the  proper  depth,  and 
by  means  of  scrapers  and  rifflers  the  impression  was  smoothed 
and  finished  as  in  the  ordinary  methods  of  die  sinking. 
Next  the  die  was  "shanked"  to  the  press  in  which  it  was 
to  be  used,   and  after  hardening  and  polishing  it  was  ready 

for  use. 

*     •     • 

The  plant  of  the  United  States  Steel  Corporation  at  Gary, 
Ind.,  has  begun  to  turn  out  steel  rails — its  first  product. 

•  Address  :    Saugus  Station,  Ljnn,  Mass. 
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SPRING  MEETING  OF  THE  NATIONAL  MACHINE 
TOOL  BUILDERS  ASSOCIATION 

The  spring  meeting  of  the  National  Machine  Tool  Builders' 
Association  was  held  at  the  Plankinton  House,  Milwaukee, 
Wis.,  May  25-26,  and  was  conducted  by  President  Fred  L. 
Eberhardt  of  Gould  &  Eberhardt,  Newark,  N.  J.,  and  Secretary 
P.  E.  Montanus  of  the  Springfield  Machine  Tool  Co.,  Spring- 
field, Ohio.  Forty-eight  of  the  ninety-one  concerns  having 
membership  in  the  association  were  represented  by  fifty-three 
members  May  25.  Following  the  regular  business  of  the 
association,  the  effect  of  the  proposed  tariff  on  the  machine 
tool  industry  at  home  and  abroad  was  discussed,  following 
which  was  a  discussion  on  the  extent  to  which  machine  cast- 
ings should  be  guaranteed  by  foundries.  This  discussion  was 
led  by  Mr.  .Tames  N.  Heald  of  the  Heald  Machine  Co.,  Wor- 
cester, Mass.,  who  was  followed  by  William  Lodge  of  the 
Lodge  &  Shipley  Machine  Tool  Co.,  and  P.  E.  Montanus.  Mr. 
Montanus  made  some  observations  on  manufacturing  condi- 
tions noticed  on  his  recent  European  trip,  the  tenor  of  which 
was  that  American  machine  tool  business  in  Europe  has 
reached  its  zenith,  and  that  we  may  expect  more  and  more 
strenuous  competition  abroad  as  Europeans  learn  and  adopt 
American  manufacturing  methods.  Murray  Shipley  of  the 
Lodge  &  Shipley  Machine  Tool  Co.  made  an  address  on  "Com- 
petition," in  which  he  discussed  in  some  detail  the  various 
legal  and  moral  phases  of  business  rivalry. 

On  Wednesday  a  paper  was  presented  by  Mr.  William  For- 
syth, "Machine  Tools  for  Railroad  Shops."  In  the  afternoon 
the  members  visited  the  mammoth  plant  of  the  Allis-Chalmers 
Co.  at  West  Allis,  a  suburb  of  Milwaukee.  The  members  of 
the  association  as  a  whole  were  optimistic,  and  the  consensus 
of  opinion  was  that  the  business  outlook  is  good  and  that  the 
machine  tool  trade  will  boom  in  the  Fall. 

«     *     » 

At  the  seventh  convention  of  the  International  Railway 
Congress,  held  in  Washington,  D.  C,  in  1905,  it  was  decided 
to  hold  the  next  convention  In  Sw^itzerland,  and  it  has  now 
been  officially  announced  that  the  next  session  will  be  held  in 

Berne,  July  3  to  16,  1910. 

*     *     » 

PERSONAL 

Lou  Hunt,  timekeeper  of  the  Fairmount  Mining  Machinery 
Co.,  Fairmount,  W.  Va.,  has  resigned,  and  is  succeeded  by  Mr. 
Gordon  Lake. 

George  E.  Marquette,  of  Kenosha,  Wis.,  has  been  appointed 
foreman  of  the  tool-room  of  the  Knox  Automobile  Co.,  Spring- 
field, Mass. 

George  E.  Ingalls,  assistant  manager  of  the  Chapman  Valve 
Mfg.  Co.'s  shops  at  Springfield,  Mass.,  has  been  appointed  to  a 
position  in  the  main  office  at  Boston. 

U.  Anderson,  formerly  of  Fond  du  Lac,  Wis.,  has  been  made 
superintendent  of  the  Prescott  Co.,  Menominee,  Mich.,  fol- 
lowing Mr.  Loren  Prescott,  who  is  vice-president  of  the  com- 
pany. 

Elmer  E.  Neal,  superintendent  of  the  Smith  &  Wesson  Co., 
Springfield,  Mass.,  revolver  manufacturers,  has  resigned  to 
take  a  similar  position  with  the  Bristol  Engineering  Co., 
Bristol,  Conn. 

James  Dillon,  of  Fond  du  Lac,  Wis.,  has  been  made  machine 
foreman  of  the  Prescott  Co.,  Menominee,  Mich.  Mr.  John 
Roscoe,  the  old  floor  foreman  is  still  in  place  and  Mr.  Anton 
Nelson,  general  foreman,  has  resigned. 

Robert  Reed,  chief  draftsman  of  the  Fairmount  Mining  Ma- 
chinery Co.,  Fairmount,  W.  Va.,  has  resigned  and  taken  a  simi- 
lar position  with  Scotdale  Foundry  &  Machine  Co.,  of  the 
same  place. 

Clement  Booth,  who  for  the  last  four  years  was  in  charge 
of  the  tool  and  gage  department  of  the  Remington  Typewriter 
Co.,  Ilion,  N.  Y.,  is  now  with  the  Standard  Roller  Bearing  Co., 
Philadelphia,  Pa. 

W.  H.  Maxwell,  formerly  general  manager  of  the  Angle 
Steel  Sled  Co.,  Kalamazoo,  Mich.,  has  resigned  his  position  to 
become  secretary,  treasurer  and  manager  of  the  Kalamazoo 
Steel  Goods  Co. 

Carl  S.  Dow,  lately  publicity  manager  of  the  B.  F.  Sturte- 
vant  Co.,  and  formerly  in  charge  of  instruction  and  textbook 
departments  of  the  American  Correspondence  School,  has 
joined  the  staff  of  Mr.  Walter  B.  Snow,  publicity  engineer,  170 
Summer  St.,  Boston,  Mass. 

J.  C.  Jurgensen,  chief  engineer  of  the  Hotel  St.  Regis,  New 
York,  has  resigned  his  position  to  take  the  chair  of  engineer- 
ing plant   instruction   at   Columbia   University   next   fall.     A 


new  course  has  been  established  for  training  students  in  the 
duties  of  engineers  in  charge  of  power  plants. 

A  committue  of  five  composed  of  Wilfred  Lewis,  Hugo  Bil- 
gram,  Gaetano  Lanza.  Charles  R.  Gabriel  and  E.  R.  Fellows, 
was  appointed  April  13  by  the  president  of  the  American 
Society  of  Mechanical  Engineers  to  investigate  involute  gear- 
ing with  a  view  of  recommending  standard  tooth  forms  and 
dimensions. 

Milton  Thurlow,  chief  draftsman  of  the  Prescott  Co.,  Menom- 
inee. Mich.,  has  resigned,  and  his  position  is  filled  by  Mr.  Carl 
Weidling,  who  was  a  former  employe,  before  the  dull  times. 
Mr.  Thurlow  has  obtained  a  position  with  the  Berlin  Machine 
Co.,  Belolt,  Wis. 

Claude  E.  Holgate,  who  icr  the  past  ten  years  has  filled  the 
position  of  assistant  to  the  general  manager,  and  has  been  in 
charge  of  the  sales  department  of  Gould  &  Eberhardt,  Newark, 
N.  J.,  has  resigned  to  take  charge  of  the  automobile  depart- 
ment of  a  daily  paper  in  that  city. 

The  author  of  the  series  "Design  and  Construction  of  Elec- 
tric Overhead  Cranes,"  now  running  in  Machinery,  published 
an  article  in  the  April  9  issue  of  the  Engineer  (London) 
describing  a  150-ton  floating  crane  for  the  Kawasaki  Dockyard 
Co..  Japan,  built  by  Cowans,  Sheldon  &  Co.,  Ltd.,  Carlisle, 
England,  which  was  designed  by  him. 

B.  Elshoff,  for  twelve  years  assistant  superintendent  of  the 
Allis-Chalmers-Bulloclv  Co.,  of  Cincinnati,  and  for  the  past  two 
years  superintendent  of  the  electrical  department  of  the  Allis- 
Chalmers  Co.,  of  Milwaukee,  recently  severed  his  connection 
with  the  last  named  company.  Mr.  Elshoff  may  eventually 
accept  a  position  with  an  eastern  firm,  but  for  the  present 
will  remain  in  Milwaukee. 

Prof.  Charles  B.  Richards,  for  the  past  twenty-five  years 
head  of  the  mechanical  engineering  department  of  the  Shef- 
field Scientific  School,  Yale  University,  will  resign  his  position 
in  June.  Prof.  Richards  was  one  of  the  founders  of  the  Ameri- 
can Society  of  Mechanical  Engineers  in  18S1.  and  is  the  in- 
ventor of  the  Richards  steam  engine  indicator. 

W.  A.  Garrett,  former  president  of  the  Sea  Board  Air  Line 
Railway,  and  now  chief  executive  officer,  will  resign  his  posi- 
tion November  1  to  become  vice-president  of  the  T.  H.  Sym- 
ington Co.,  Baltimore,  Md.  Mr.  Garrett  was  at  one  time  super- 
intendent of  the  middle  division  of  the  Wabash  R.  R.,  and  the 
news  that  he  is  to  leave  railroad  service  has  caused  consider- 
able surprise  and  regret  among  his  friends. 

John  J.  Harman,  graduate  of  the  Mechanical  Engineering 
College  of  the  University  of  Illinois,  has  been  made  a  mem- 
ber of  the  Harman  Engineering  Co.,  120  Fredonla  Ave.,  Peoria, 
111.  Mr.  Harman  has  been  connected  with  the  Link-Belt  Co., 
Acme  Harvester  Co.,  United  States  Geological  Survey,  Na- 
tional Tube  Co.,  etc.,  in  various  capacities. 

Dwight  T.  Randall,  member  of  the  American  Society  of 
Mechanical  Engineers,  late  engineer  in  charge  of  fuel  tests. 
Technologic  Branch,  United  States  Geological  Survey,  has  as- 
sociated himself  with  the  Arthur  D.  Little  Laboratory  of 
Engineering  Chemistry  of  Boston,  in  charge  of  the  Depart- 
ment of  Fuel  Engineering.  Mr.  Randall,  who  is  a  graduate 
of  the  University  of  Illinois,  was  formerly  connected  with 
R.  W.  Hunt  &  Co..  and  Westinghouse,  Church,  Kerr  &  Co..  and 
later  in  charge  of  the  Steam  Engineering  Laboratory  of  the 
University  of  Illinois,  and  of  Steam  and  Boiler  Tests  at  the 
St.  Louis  Exposition. 

OBITUARIES 

William  Delaven,  of  Springfield,  Mass.,  inventor  of  the  Tri- 
umph voting  machine  and  manager  of  the  Triumph  Voting 
Machine  Co.,  died  April  9  aged  forty-six  years. 

Mace  Moulton.  a  well-known  consulting  engineer  of  Spring- 
field, Mass.,  died  suddenly  at  the  Ansonia  Hotel,  New  York, 
April  27,  aged  fifty-four  years. 

Benjamin  F.  Nichols,  a  prominent  manufacturer  of  Spring- 
field, Mass.,  died  suddenly  at  the  Continental  Hotel,  New 
York,  April  23,  aged  sixty  years.  He  organized  the  B.  F. 
Nichols  Belting  Co.,  Holyoke,  Mass.,  and  later  capitalized  the 
Metallic  Drawing  Roll  Co..  of  which  he  was  treasurer  and 
manager,  until  he  sold  the  stock  in  1893  in  order  to  form  the 
England  Metallic  Drawing  Roll  Co.,  Manchester,  England. 

Ralph  Scott,  a  young  inventor  of  electrical  appliances  and 
author  of  several  works  on  electrical  engineering,  died  at  his 
home  in  Newark,  N.  J.,  April  25.  aged  twenty-six  years,  fol- 
lowing an  operation  for  appendicitis.  Mr.  Scott  was  born  in 
Bradford,  England,  and  came  to  this  country  with  his  parents 
when  young.  He  was  the  inventor  of  the  Scott  arc  light  and 
had  a  remarkable  record  as  an  inventor  for  one  so  young, 
over  forty  patents  on  various  electrical  contrivances  having 
been  secured  by  him.  Just  before  his  death,  he  finished  at  his 
factory  at  Newark,  N.  J.,  what  is  believed  to  be  the  largest 
arc  light  in  the  world  for  the  Lackawanna  Railroad  terminal 
at  Hoboken.  The  light  is  of  1,500,000  candle-power  and  the 
globe  is  six  feet  in  diameter. 

H.  T.  T.  Cedergren  died  in  Stockholm,  Sweden,  April  13, 
1909.  Mr.  Cedergren  was  president  of  Stockholm's  Public 
Telephone   Co.,   which   he   founded   twenty-six  years   ago   and 
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which  he  conducted  with  such  remarkable  Buccess  that  his 
company  not  only  forced  the  Bell  Telephone  Co.  In  Stocl<holm, 
which  obtained  a  franchise  a  few  years  earlier,  out  of  busi- 
ness, but  has  also  held  its  own  in  competition  with  the  Swe- 
dish state  telephone  service.  All  things  considered,  the  tele- 
phone service  in  Stockholm  is  equal  or  better,  and  the  charges 
very  much  lower  than  elsewhere,  and  this  record  has  been  due 
In  a  large  measure  to  Mr.  Cedergren's  exceptional  managing 
ability.  He  also  founded  telephone  companies  in  Moscow  and 
Warsaw  and  took  a  prominent  part  in  the  working  out  of  the 
plans  for  the  telephone  system  in  Mexico  installed  by  a 
Swedish  telephone  company. 

THOMAS  A.  WESTON 

Thomas  A.  Weston,  Inventor  of  the  differential  pulley  block, 
the  multiple  disk  brake,  the  triplex  chain  block  and  other 
inventions,  died  In  New  York,  May  3  in  the  seventy-eighth 
year  of  his  age. 

Mr.  Weston,  although  born  in  England,  was  a  thorough 
American,  not  only  in  the  legal  sense  but  at  heart.  He  came 
to  this  country  when  quite  young,  and  for  a  time  was  a  clerk 
in  the  old  hardware  house  of  Pratt  &  Co..  Buffalo.  N.  Y.  He 
had  an  inventive  mind  and  a  natural  aptitude  lor  mechanics. 
His  most  widely  known  invention  is  the  differential  block 
which  in  later  years  became  recognized  as  an  addition  to  the 
so-called  "mechanical  powers."  that  is,  the  elementary  means 
whereby  power  applied  is  transformed  as  to  time  and  distance 
in  its  ultimate  effect  or  result.  The  differential  block  is  an 
adaption  of  the  old  "Chinese  windlass,"  and  is  a  reduction 
of  a  mechanical  principle  to  its  simplest  terms,  which  enables 
a  man,  without  other  aid  to  lift  one  thousand  pounds  or  more, 
and  it  holds  the  load  suspended  automatically  at  any  point. 
The  invention  was  patented  in  Great  Britain  and  the  United 
States,  the  licensees  in  Great  Britain  being  Tangye  Bros.,  Ltd., 
of  Birmingham,  and  in  the  United  States,  Yale  &  Towne  Mfg. 
Co.,  of  Stamford,  Conn.  The  invention  was  immediately  rec- 
ognized as  a  most  valuable  lifting  mechanism  and  soon  came 
into  general  use. 

Mr.  Weston's  next  most  notable  invention  was  that  of  the 
multiple  disk  brake,  which  in  various  forms  has  since  been 
widely  used  in  connection  with  machines  of  many  kinds  in 
which  a  brake  resistance  is  needed,  especially  in  cranes  and 
hoists.  It  consists  of  two  series  of  disks  alternately  inter- 
posed, those  of  one  set  being  connected  at  their  centers  to  a 
spindle,  and  those  of  the  other  set  at  their  peripheries  to  an 
external  casing.  Each  unit  of  longitudinal  pressure  applied 
to  the  series  thus  produces  a  frictional  resistance  between 
each  pair  of  disks  which  is  multiplied  by  the  number  of  disks 
in  the  series,  thereby  making  a  brake  mechanism  of  great 
compactness  and  power. 

Mr.  Weston's  third  and  last  important  invention  is  the 
triplex  chain  block,  manufactured  by  the  Yale  &  Towne  Mfg. 
Co.,  which  like  his  original  differential  pulley  block  embodies 
the  automatic  holding  of  the  load  at  all  points,  thereby  elim- 
inating all  danger,  but  which  in  addition  possesses  a  very 
high  mechanical  efficiency.  The  principle  of  the  differential 
block  Involved  a  large  waste  of  power  and  very  low  efficiency, 
averaging  from  25  per  cent  to  30  per  cent,  whereas  tlie 
triplex  block  attains  an  efficiency  of  nearly  80  per  cent;  in 
other  words,  for  each  100  foot-pounds  of  power  applied  it  gives 
back  nearly  SO  foot-pounds  of  useful  work  as  against  only 
about  25  foot-pounds  in  the  case  of  the  differential  block. 

Mr.  Weston  made  numerous  minor  inventions,  and  all  of  the 
latter  part  of  his  life  was  occupied  in  the  study  of  mechanical 
problems.  He  was  a  man  of  culture,  refinement  and  excep- 
tional intelligence,  whose  contributions  to  the  mechanical 
world  in  the  relatively  minor  field  above  indicated  were  of 
great  value  and  importance  and  will  have  a  permanent  place 
among  the  notable  inventions  of  the  past  half  century. 


COMING  EVENTS 

May  to  November,  1910. — International  Exhiliition  of  Railway  and 
Land  Transport.  Buenos  Ayres.  Argentine  Republic,  ectmmemorating 
the  first  centennial  of  the  Argentine  Independence.  The  officers  of 
the  exhibition  are  :  Alberto  Schneldweind,  general  director  of  Argentine 
Railways,  president :  H.  H.  Loveday,  general  manaj;ir  of  Argentine 
Railways,  and  Dr.  H.  H.  Trays,  local  director  of  t'entral  Argentine 
Railways,  vice-presidents ;  Juan  Pelleschl,  commissioner  general ; 
Eduardo  Schlatter,  secretary. 

June  1. — Opening  of  the  Alaska-Tukon-Paciflc  Exposition  in  Seattle, 
Wasliington.  which  is  designed  to  call  the  attention  of  the  world  to 
the  importance  of  Seattle  as  the  western  gate-way  to  the  United 
States,  and  to  its  rapidly  growing  commercial  importance.  The  exposi- 
tion will  include  many  working  exhibits,  among  which  are  meat  pack- 
ing, watch-making.  Jewelry,  silk-making,  rope-making,  telephoning, 
printing,  etc. 

June  1-5. — International  Railway  General  Foremen's  Association 
convention  at  Chicago,  headquarters  Lexhigton  Hotel.  E.  C.  Cook, 
secretary-treasurer.  Royal  Insurance  Building.  Chicago.  The  program 
comprises  these  papers  :  "Air  Brake  Equipment."  "Coaling  of  Engines 
with  Mechanical  Devices.  "How  to  Obtain  the  Greatest  Despatch  In 
Handling  Engines  Through  Terminals."  "Installation  of  Hot  Water 
Washout  and  Filling  System."  "Best  Method  of  gettmg  Work  through 
Shop  with  Economy  and  Despatch."  "Most  Approved  Type  of  Ash-Pan 
Conforming  with  Requirements  of  the  Interstate  Commerce  Commis- 
sion." "Use  of  the  Oxy-.\cetylene  Process  of  Welding  Fire-boxes,  Loco- 
motive Sheets.   Frames,  and  "other  Locomotive  Work." 

June  7-19. — Cleveland  Industrial  Exposition,  under  the  auspices  of 
the  Cleveland  Chamber  of  Commerce.  Cleveland.  Ohio.  It  is  estimated 
that  125.000  different  articles  are  manufactured  in  Cleveland's  3.500 
shops,  and  it  is  proposed  to  display  to  the  world  at  this  exposition  the 


The    product!    comurlM 
drlllH.    reaujrrti,    ullllnK 


wonderful    Indualrlal    fucilltle*    uf    lh«    city. 

steel   Bblps.   heavy    machinery,   hardware,   twl»t 

cutterH,     wire    nulln,     bultb.     nutb.     vapor     HtoveH.     malleable    caMtlnea, 

automuhllee,   paints  and   ollii,   etc.      WlllUm  U.    Uoae,    Cleveland,   Ubio, 

secretary. 

June  9-11. — Joint  convention  of  the  Boutbera  Hardware  Jobbeni' 
.\8Soclutlon  and  Ibe  American  Hardware  Manufacturera'  Aaaoclatlon 
at  Uutel  Sbiiiby.  I'ltlaburK.  I'a.  F.  U.  Mitchell,  300  Broadway,  New 
York,   secretar.i    and    treasurer. 

Jiuie    11.-   -Mieilng   of    the    Internal    Combuxil  !.    Ivnt'ir..-,  m'    .\hiuiela- 

tlon  at  the  slu-iiuan   lluuse.  corner  Clark  and   t  -^o, 

to  Install  ollieers  for  (lie  ciiHuInK  year  which   .  luy 

meeting,  and  for  the   truriMtcilon   of  other  buhi: .._.:  :^lij, 

secretary,  01    Ward  St.,  Chicago,  III. 

June  l(i-l«. — .\UMUul  convrnilon  of  Railway  Master  Mecbanlca'  Aaao- 
clatlon  on  Young's  Million  Dollar  tier,  Atlantic  City.  N.  J.  Josepb 
W.  Taylor,  Old  Colony  llulldlng.  Chicago,  III.,  becrelary. 

June  21-23. — Annual  conviuilon  of  the  Muster  Car  Itulldera'  Aaao- 
clatlon  on  Y'oung's  Million-Dollar  I'ler.  Atlantic  City,  N.  J.  Joa«pb 
\V.  Taylor.  Old  Colony  Building.  Chicago.  111.,  secretary. 

June  22-1*4. — National  Gas  and  GaHollnir  Knglne  Trades  Association 
convention.  South  Uend,  Ind.  Ileadquurters,  Oliver  Hotel.  Albert 
Sirltmatter,  Clncbinatl,  Ohio,  secretary. 

June  24-20. — Seventeenth  annual  convention  of  the  Society  for  the 
Promotion  of  Engineering  Education  at  Columbia  Unl»er»i'v  ui,,!  Pratt 
Institute.    In   New    Y'ork   and   Brooklyn.      These   dates    Iro;  ■  -••- 

cede    those   of   the    meetings    of    the    .Vmerpan    Institute  al 

Engineers,   the  Society  for  Testing  Materials  and  the  Am.  :.  _:.  nty 

of  Civil  Engineers,  and  New  York  City  Is  very  near  the  geographical 
center  of  the  meeting  places  of  these  three  other  societies.  It  wUI, 
ther.;fore.  be  a  convenient  nlace  *if  ni<  etlng  Tor  all  v.  bo  wish  to  attend 
the  convention  of  one  of  tlie  other  societies.  An  unusually  attractive 
program    has    been    arranged,    which    will    Include    the    report    of    the 

ioint  committee  of  engineering  Sitcletles  on  engineering  education  by 
)ugald  C.  Jackson,  a  report  of  the  committee  on  technical  bo<jks  for 
libraries  by  Arthur  H.  Ford,  a  report  of  the  committee  on  engineering 
degrees  by  William  F.  M.  Gosfl.  a  report  of  the  committee  on  entrance 
requirements  by  Robert  Fletcher,  besides  contributed  articles.  In  addi- 
tion a  special  session  will  be  devoted  to  the  discussion  of  engineering 
mathematics  by  the  committee  of  fifteen  appointed  at  the  Chicago 
meeting  of  the  American  .\ssoclatlon  for  the  Advancement  of  Science, 
which  has  been  requested  to  prepare  a  special  report  for  the  Society 
for  the  Promotion  of  Engineering  Education  for  Its  meeting  In  1909. 
Arthur  L.  Williston,  secretary.  Pralt  Institute.  Brooklyn.  N.  Y. 

June  2.S. — Annual  convention  of  the  American  Institute  of  Electrical 
Engineers  at  Frontenac,  N.  Y.  Ralph  W.  Pope,  secretary,  29  West 
39th  St.,  New  York. 

June  29. — Annual  meeting  of  the  .American  Society  for  Testing 
Materials  at  Atlantic  City.  N.  J.  Edgar  Marburg,  secretary.  University 
of  Pennsylvania,  Philadelphia,  Pa. 

September  25-October  9. — Hudson-Fulton  celebration  of  the  three- 
hundredth  anniversary  of  the  discovery  of  the  Hudson  River  bv  Hen- 
drick  Hudson  In  1609,  and  the  one  hundredth  tinnlversary  of  the  suc- 
cessful application  of  steam  to  the  navigation  of  the  Hudson  River 
in  1S07.  The  headquarters  of  the  commission  are  In  the  Tribune 
Building.  New  York  City,  General  Stewart  L.  Woodford,  president, 
and  Mr.  Henry  W.  Sackett.  secretary.  The  commission  solicits  the 
loan  of  collections  of  machinery,  models,  books,  etc.,  having  a  bearing 
on  the  history  of  early  steam  navigation  in  the  United  States. 

Oct.  IS  22. — Annual  convention  of  American  Street  and  Intcrurban 
Railway  .Xssociation  at  Denver,  Col.  Bernard  V.  Swenson,  secretary. 
29  West  39th  St.,  New  York. 

SOCIETIES  AND  COLLEGES 

Uppeb  Iowa  University,  Fayette.  Iowa.  Catalogue  of  the  univer- 
sity for  the  litty-third  year. 

UxivEESirv  OF  Illinois.  Urbana.  HI.  Bulletin  No.  14  containing 
catalogue  of  the  school  of  railway  engineering  and  administration. 

University  of  Wisconsin.  Madison.  Wis.  Bulletin  No.  287,  contain- 
ing announcement  of  the  summer  session  which  begins  June  28  and 
ends  August  G. 

MusEU.M  OF  Safety  and  Sanitation,  29  West  39th  St.,  New  York. 
Circular  illustrating  the  proposed  museum  designed  by  Whitfield  & 
King,  and  containing  an  extract  from  the  article  in  the  March  issue 
of  the  Century  by  Dr.  W.  H.  Tolman  on  saving  lives  by  lessening 
accidents. 

McsEL'M  OF  Safety  and  Sanitation,  29  West  39th  St..  New  York. 
Monthly  bulletin  No.  1,  entitled  Safety,  a  publication  issued  by  the 
Museum  to  promote  the  Installation  of  safety  devices  for  the  protec- 
tion of  workmen  in  factories,  mines,  mills,  and  other  places  where 
there  is  danger  from  machinery  or  other  hazards. 

The  Ohio  Society  op  Mechanical,  Electi.ical  and  Steam  Engi- 
.VEEES  held  its  nineteenth  meeting  May  21-22  at  Canton,  Ohio.  The 
following  papers  were  presented  :  "Heat  Insulation,"  L.  O.  Hooge : 
"The  Interpole  Motor,"  Prof.  II.  B.  Dates ;  "Hot,  Soft  Water  for 
Steam  Boilers."  G.  H.  Gibson  ;  "On  the  Ethics  of  the  Society  Mem- 
bers." H.  E,  Gahr ;  "Continuous  Melting."  R.  H.  Probert.  "Lubrication 
of  Steam  Cylinders  by  Grease,"  B.  Fisher ;  "itecent  Developments  In 
Glower  LatQps  and  their  Application  to  Alodern  Illumination  Prac- 
tice," A.  L.  Eustice  ;  "Some  Practical  Points  on  Power  Plant  Piping," 
Julius  Roemer.  David  Gaehr,  secretary,  Scbofield  Building,  Cleveland, 
Ohio. 

University  of  Wisconsin.  Madison,  Wis.,  announces  the  ninth 
session  of  the  Summer  School  for  Artisans,  beginning  June  28  and 
continuing  six  weeks.  Courses  are  open  in  steam  and  gas  engines, 
electricity,  machine  design  and  mechanical  drawing  and  other  subjects. 
There  are  no  entrance  requirements,  the  purpose  of  the  school  being 
to  offer  practical  instruction  through  lectures  and  laboratory  work  to 
young  men  in  the  trades.  Certain  advanced  engineering  courses  are 
offered  for  those  who  have  the  requisite  preparation,  and  a  general 
university  summer  session  is  held  during  the  same  period.  New 
features  of  the  coming  session  are  courses  in  public  utility  testing 
and  accounting.  Further  information  may  be  obtained  from  F.  E. 
Tumeaure.  Dean  of  the  College  of  Engineering,  University  of  Wis- 
consin, Madison,   Wis. 

The  Air  Brake  As.sociation  held  Its  sixteenth  annual  convention 
at  Richmond,  Va.,  May  11-14.  at  which  the  following  papers  were 
presented  :  "Pipes  and  Pipe  Fittings  for  Locomotives  and  Cars,"  by 
J.  R.  Alexander:  "Air  Brake  Instruction,"  by  Thomas  Clegg.  "Yard 
Air  Brake  Test  Plants  and  Air  Brake  Repairs,"  by  F.  Von  Bergen: 
"Higher  Braking  Power."  by  J.  W.  Klebn  ;  "How  Can  the  Road  Pore- 
man  of  Engines  Render  the  Most  Effective  .Assistance  to  the  .^Ir  Brake 
Service'/"  bv  John  Talty ;  "Handling  Passenger  and  Freight  Trains 
with  'ET'  Equipment,"  bv  H.  A.  Flynn  :  "The  Engine  House  Inspec- 
tion Repairs  and  Maintenance  of  Air  Brakes."  by  W.  D.  Seeley  :  "The 
Best  Arrangement  of  Air  Pump  and  Main  Reservoir  Capacity  for 
lOO-Car  Train  Service."  bv  J.  P.  Langan.  The  secretary  of  the  asso- 
ciation is  F.  M.  Nellis.  53  State  St..  Boston.  Mass. 

Postal  Progress  Leagce.  3G1  Broadway.  New  York,  Is  an  associa- 
tion formed  to  effect  a  much-needed  change  in  the  United  States  postal 
service  rates.  It  advocates  a  reduction  of  the  general  merchandise 
rates  from  16  cents  per  pound  to  8  cents  per  pound,  which  Is  the 
old  rate  of  1874  ;  in  the  rural  service,  a  common  tariff  on  all  local 
mail  matter  of  one  cent  on  parcels  up  to  1/24  cubic  foot  (6x12x24 
inches  I  ;  five  cents  on   larger  parcels  up  to   'i   cubic  foot   (6x12x12 
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BROWN  ®  SHARPE  MFG.  CO. 

Providence,  R.  I.,  U.  S.  A. 


1 


EVERY  MACHINIST  KNOWS 


That  new  tools  must  be 
added  to  his  kit  from  time  to 
time  if  he  is  to  do  his  work 
quickly  and  accurately. 

The  new  B.  &  S.  small 
tools,  recently  placed  upon 
the  market  for  the  first  time, 
will  constitute  a  valuable 
addition  to  his  outfit. 

Their  Accuracy,  Simplicity  and 

Durability  particularly  recommend 
them  where  tools  of  the  Highest 
Quality  only  are  used. 

Many  other  important  features  em- 
bodied in  their  design  are  fully  ex- 
plained in  a  new  folder  entitled,  "^4 
Machimsfs  Kit/'    Send  for  a  copy. 
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1000  VARIETIES. 
ONE  QUALITY. 
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BROWN  ®  SHARPE  MFG.  CO. 

Providence,  R.  I.,  U.  vS.  A. 


EFFICIENCY  AND  QUALITY 

MARKED  CHARACTERISTICS  OF 

B.  &  S.  CUTTERS 

WELL  KNOWN  TO  ALL  USERS  OF  HIGH  GRADE  TOOLS. 


Many  years  ago  we  established 
a  custom  of  thoroughly  testing 
out  the  qualities  of  any  new  de- 
sign of  cutter  before  placing  it 
upon  the  market.  This  rule  has 
always  been  rigidly  adhered  to 
and  is  the  principal  factor  to 
which  the  Accuracy  and  Uni- 
form Quality  of  all  B.  &  S. 
cutters  may  be  attributed. 

The  B.  &  S.  Mfg.  Co.  stamped 
on  a  cutter  therefore  signifies  its 
Reliability,  Accuracy  and 
Durability. 
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inches)  ;  ten  cents  on  still  laricvr  parcels  up  to  one  cubic  foot  (0  x  12 
X  24  Indies).  The  space  rate  should  be  limited  to  one  cubic  foot, 
length  six  feet,  weight  twenty-live  pounds.  The  league  advocates  these 
rates  as  effective  means  of  checking  the  extortions  of  the  express  com- 

ftanles,  and  making  the  postal  service  self-supporting  by  adding  mll- 
lon.s  to   Its  revenues. 

AMKIUCAN       1'"01:NUUVMK.N'S       ASSOCIATION       AND       .V.MKUICA.V        llllASS 

Founders'  Asskciatihn  held  a  joint  convention  at  Cincinnati,  Ohio, 
May  18-20.  .V  line  line  of  foundry  machinery  and  foundry  appliances 
were  eililblted.  The  following  papers  were  presented:  "The  Manu- 
facture of  Itrass  Ingot;  Its  Uses  and  .Advantages."  by  W.  M.  Corse; 
••The  Use  of  Waste  Heat,"  by  K.  \V.  Ueldenbacli  :  •The  I'atent  Situa- 
tion In  the  U.  S.  Respecting  Alloys.  '  by  C.  II.  Clamer ;  •The  Cost  of 
Steel  Melting  In  Foundries,^'  by  Dr.  Bradley  Stoughton  :  -The  Side 
Blow  Converter  for  Steel  Castings  and  Its  Operation/^  by  .1.  S.  White- 
house  ;  ••Open  Hearth  Methods  (or  Steel  Castings,"  by  W.  M.  Carr ; 
••.Notes  on  .VIr  Furnace  Construction  for  Malleable  Castings."  by  \V. 
II.  Kane.  •The  Use  of  Tulverlzed  Coal  for  Foundry  Purposes."  by 
Itlchard  K.  .Meade:  •Machine  Molding  vs.  Hand  Molding.^'  by  lieorge 
Muntz ;  Tattern  Shop  Kqulpment,"  by  -V.  M.  Spencer :  ■•The  Heart  of 
the  Foundry  as  Seen  by  the  Foundry  Engineer,"  by  D.  S.  Hawkins ; 
•'Cores  and  Core  Making,"  by  F.  K.  Cheney  ;  ••Continuous  Meltlnu  in 
the  Foundry  of  the  Westlnghouse  .\lr  Brake  Co.,"  by  S.  1>.  Slecth  : 
■•Continuous  Meltlng.^^  by  K.  II.  I'robert :  ••The  Permanent  MoUi.'^  by 
Edgar  A.  Custer ;  '•The  I'ractical  Value  of  Chemical  Standards  for 
Iron  Castings, '■  by  Dr.  ,1.  ,1.  I'orter :  ••Pyrometry  in  the  Annealing 
Room,"  by  S.  H.  Stupakoff:  "General  Principles  of  Operation  of  Indus- 
trial Pyrometers,"  by  V.  H.  Wilson.  ■Notes  on  Bra.«s  Melting,"  by 
Charles  T.  Bragg;  •'Melting  of  Brass  Turnings  In  the  Oil  Furnace." 
by  E.  H.  McVeen ;  "Electrolvtlc  Assay  of  Copper."  by  Ocorge  L. 
Ifeath:  "The  Tensile  Strength  of  Zinc-.Muniinnm  Alloys,"  liy  W.  D. 
Bancroft  :  "System  of  Distributing  Waste  Losses  in  Haw  Materials  to 
the  Cost  of  the  Finished  Product."  by  L.  W.  Olsen  :  ".V  Conijirehenslve 
Foundry  Production  Tally."  by  C.  E.  Knoeppel  :  ■■i'<iiindry  Costs."  by 
B.  C.  Franklin  ;  "Modern  Cupola  Practice."  by  .7.  C.  Knoi'ppel  :  ■■Notes 
on  Steel  Scrap  in  the  Cupola."  by  C.  U.  McGahey.  Ulchard  Moldenke, 
Watchung,  N.  J.,  secretary-treasurer  of  tile  American  i'oundrymen's 
Association  ;  William  Corse,  secretary,  American  Brass  I'^innidprs'  Asso- 
ciation. 

NEW  BOOKS  AND  PAMPHLETS 

Statistics  of  Railways  in  tub  United  States  for  the  Year  Ending 
JcNB  30,  1907.  789  pages,  6x9  Inches.  Published  by  the  Inter- 
state Commerce  Commission.  Washington,  D.  C. 

Test  of  Reinforced  Concrete  Beams  :  Resistance  to  Web  Stresses. 
By  .\rthur  N.  Talbot.  S6  pages,  6x9  inches  Published  by  the 
University    of    Illinois    Engineering   Experiment    Station.    Urbana, 

This  pamphlet  on  tests  of  reinforced  concrete  is  No.  20  of  the  series 
1907-1908.  It  supplies  data  on  resistance  to  web  stressi's  which  has 
not  been  as  thoroughly  investigated  as  has  tensile  resistance  of  the 
reinforcement  and  compressive  resistance  of  the  concrete.  The  pamphlet 
tabulates  the  results  of  a  large  number  of  tests. 

Tables  op  the  Properties  uf  Stea.m  ^nd  Other  Vapors.     By  Cecil 
H.  Peabody.     133  pages,  G  .x  0  inches.     Published  by  John  Wiley  & 
Sons,  New  York.     Price  $1. 
This  well-known  work  which  was  published  in  1888  has  passed  Into 
the  8th  edition  and  has  been  rewritten  and  is  offered  to  the  public  by 
the    author   with    confidence    that    the    new    methods    of    redetermining 
the  properties  of  steam  are  such  that  the  tables  may   be  exipected  to 
have    permanence.      The    temperature-entropy    table    gives    the    solution 
both  for  saturated  and  for  superheated  steam.     The  tables  are  excel- 
lent examples  of  fine  typography. 

Resclts   of   PracHAsiNT,   Coal  Under   Government    Specifications. 
By   John   Shober  Burrows.      44  pages,   6x9  inches.      Published  by 
the  United  States  Geological  Survey.  Washington,  D.  C. 
The  pamphlet   reviews   the  results  of  purchasing  coal   under  govern- 
ment specifications,  and  is  accompanied  by  a  paper  by  Dwight  T.  Ran- 
dall on  burning  the  small  sizes  of  anthracite  for  heat  and  power  pur- 
poses.    The   paper  will   be  found   of  general   interest   to   power   plant 
managers    and    others    concerned    with    the   economical    production    of 
power. 

Significance  of  Drafts   in   Steam-Boiler  Practice.     By  Walter  T. 
Ray  and  Henry  Kreisinger.     61  pages,  6x9  inches.     Published  by 
the  United  States  Geological  Survey,  Washington.  D,  C. 
The  experiments  thus  far  made  seem  to  Indicate  that  it  is  possible 
to  double  or   treble  the   capacity   of   a   boiler   without   making  radical 
changes   in   the   furnaces   and   boilers.      The   experiments   are   of   great 
Interest   to  power  plant   managers,  especially  those  troubled   by  insuf- 
ficient capacity  and  the  apparent  necessity  of  increasing  the  capacity 
by  adding  new  equipment. 

Internal  Combi'stion  E.vgines.  By  William  M.  Hogle.  256  pages. 
6x9  inches.  106  illustrations  and  diagrams.  Published  bv  the 
McGraw  Publishing  Co..  New  Y'ork.  Price  $3. 
The  aim  of  the  author  in  preparing  this  work  was  to  confine  the 
treatment  to  the  practical  and  applied  phases  of  the  subject,  eliminat- 
ing so  far  as  practical  the  involved  thermodynamic  mathematical 
formulas  found  in  other  works  on  the  gas  engine.  The  general  scope 
of  the  work  is  indicated  by  the  following  chapter  headings  :  The  Beau 
de  Rochas  C.vcle  ;  The  Clerk  Cycle  :  The  Diesel  Motor  ;  Comparison  of 
the  Cycles;  Practical  Operation;  Care  of  Engine  (troubles  and  reme- 
dies); Starting  Devices;  Carbureters.  Vaporizers  and  Injectors:  Pro- 
ducers ;  Fuels  and  Combustion  ;  Compression  :  The  Indicator  Card ; 
The  Cylinder  ;  The  Fly-Wheel  :  The  Frame  ;  Engme  Foundations  :  The 
General  Dimensions ;  The  Cam  Mechanism ;  The  Valves  and  Ports ; 
Crank-Shaft  and  Reciprocating  Parts  :  Governing  Devices ;  Ignition  ; 
Engine  Testing ;  and  Report  of  Tests. 

Adtomatic  Screw  Machines  and  Their  Tools.  By  C.  L.  Goodrich 
and  F.  A.  Stanley.  255  pages.  6x9  inches.  284  figure  num- 
bers. Published  by  the  Hill  Publishing  Co.,  New  York.  Price  $2. 
The  wide  development  of  the  automatic  screw  machine  makes  an 
authoritative  work  on  screw  machine  practice  most  welcome.  The 
work  covers  the  leading  machines,  comprising  the  Pratt  &  Whitney. 
Brown  &  Sharpe.  Cleveland.  Gridley.  .\lfred  Herbert.  Spencer,  .\cme. 
Potter  &  Johnston,  and  Prentice  machines  of  the  slngle-spindle  and 
multiple-spindle  types,  illustrating  and  describing  their  constructive 
features.  The  second  section  treats  of  points  on  setting  up  and  operat- 
ing, speeds  and  feeds,  spring  collets  and  feed  chucks,  bos  tools  and 
other  external  cutting  appliances,  drills,  counterbores  and  other  inter- 
nal cutting  tools,  screw  machine  taps  and  dies,  forming  tools  and 
methods  of  making  them,  knurling  tools  and  their  applications,  why 
chips  cling  to  screw  machine  tools,  etc.  The  work  is  printed  on 
heavy  coated  paper  and  the  general  typographical  appearance  Is  ex- 
cellent. 

Harper's   Machinery   Book   for   Boys.      By   Joseph    H.   .\dams.      372 
pages,    5%x7%    Inches.      Illustrated.      Published    bv    Harper    & 
Bros.,  New  Y'ork.     Price.  $1.75. 
The  aim  of  the  work  is   to  instruct  hoys  in  the   principles   of  ma- 
chinery and  the  use  of  tools  and  to  impress  that  knowledge  by  giving 
plans  by  which  water  wheels  of  the  over-shot,  under-shot   and   Pelton 
types,  steam  turbines,  steam  engines  and  boilers,  windmills  and  turn- 
ing lathes,  pumps,  force  pumps,  siphons,  power  transmission  by  belts, 
shafts  and  gearing,  motor  boats,  jig  saws,  and  a  large  variety  of  other 
machines  of  a  simple  nature  that  can  be  built  of  wood,  and  wood  and 
metal  In  combination  with  the  tools  and  supplies  that  are  within  the 


reach  of  enterprising  boys  having  plenty  of  leisure  and  pocket  money. 
The  scope  of  the  book  Is  Indicated  by  the  following  chapter  headings  : 
Principles  of  Simple  Mechanics ;  Mechanic's  Tools ;  Power ;  Power 
Transmission:  Water  Power;  Wind  I'ower ;  Steam  Power;  Electric 
Power;  Ilvdiaulbs ;  Ma<hlnery ;  Metal-Working  Machinery;  Wood- 
Working  Machinery  ;  Stone  and  Marble  Working  Machinery  ;  Concrete 
Construellon  and  Alaclilnery  ;  Metal  Casting  and  Foundry  Work; 
Forging.  Welding  and  Brazing;  Miscellaneous  Machines  and  .Apparatus; 
Automobiles:  Motor  Boats;  The  Stationary  Gas  Engine;  Shop  Hints; 
Formulas;  Tables.  Gages  and  Measures;  A  Dictionary  of  Mechanical 
Terms.  The  book  Is  oni'  that  will  be  prized  by  the  average  boy  of  a 
mechanical  bent  of  mind.  .Most  of  the  apparatus  Illustrated  no  doubt 
may  be  constructed  from  the  sketches  with  fair  satisfaction.  Some 
crudity  of  expression  Is  apparent,  particularly  In  description  of  gas 
engines  and  metal-working  tools.  The  fly-wheel  of  a  gas  engine  Is 
described  as  keeping  up  the  motion  from  working  stroke  to  working 
stroke  ••through  its  stored  up  centrifugal  force."  A  planer  Is  called 
a  "bed  planer."  and  Its  platen  a  "traveler."  A  knee-type  milling 
machine  Is  a  "gear  cutter  and  shaner."  and  the  "bed  travi'ls  carrying 
the  work  back  and  forth  against  the  tool."  The  author  evidently  did 
not  fully  understand  the  principle  of  action  of  the  milling  machine. 
While  slips  of  this  nature  are  not  Important,  In  a  sense,  It  Is  unfor- 
tunate that  a  book  of  Instruction  for  the  young  should  contain  errors 
that  tend  to  prejudice  those  who  know  against  It.  The  Illustrations 
are  free-hand  Ink  sketches  and  halftones.  The  latter  are  made  with 
a  coarse  screen,  the  result  being  that  many  of  the  details  are  lost  or 
obscured.  The  dictionary  of  mechanical  terms  Is  a  valuable  feature 
and  well  prepared.  "I'be  book,  as  a  whole,  Is  one  that  can  be  com- 
mended to  those  desiring  to  place  a  work  of  this  character  In  the 
bands   of  their  boys 

CATALOGUES  ANT>  CIRCULARS 

S.  F  Bowser  &  Co  .  Ltd..  Toronto.  Canada.  Circular  of  self-meas- 
urhig  oil  pumps  for  shops,  factories,  round-houses,  garages,  etc. 

C.  W.  Hunt  Co.,  45  Broadway,  New  York.  Catalogue  No.  091  of 
coal  and  ore  handling  machinery. 

Inoersoll-Rand  Co.,  1)  Broadway,  New  York.  Circular  No.  4010 
of  telescope  feed  hammer  rock  drills. 

Ingersoll-Rand  Co.,  11  Broadway,  New  Y'ork.  Circular  No.  3001  of 
air  and  gas  compressors. 

American  Electric  Flse  C"-.  Muskegon.  Mich.  Catalogue  of  .Allen- 
Bradley  rheostats  and  electric  controlling  apparatus. 

D.  Van  Nostrand  Co..  25  Murray  St.,  New  York.  Catalogue  of 
scientific  books  recently  published. 

Crocker-Wheeler  Co..  .Ampere.  N.  J.  Bulletin  No.  112  of  exhaust 
fans  driven  by  electric  motors,  direct  connected. 

CrockeA-Wheeler  Co..  Ampere,  N.  J.  Bullethi  No.  113  of  large 
direct  current  motors  for  direct  connection. 

Horace  L.  Winslow  Co.,  Old  Colony  Building,  Chicago,  III.  Cata- 
logue of  Clark  blow-off  system  for  locomotives  and  other  steam  hollers. 

Warren-Websteb  Co.,  Camden,  N.  J.  Circular  announcement  of  the 
80-page  general  catalogue  of  Webster  specialties. 

Dea.-*  Bros.  Steam  Pomp  Works,  Indianapolis,  Ind.  Catalogue 
No.   77  of  steam  pumps. 

Chapman  Ball  Bearing  Co.,  Boston.  Mass.  Circular  of  Chap- 
man ball  bearings  showing  applications  to  loose  pulleys  and  line-shaft 
bearings. 

Hess-Bright  Mfg.  Co.,  Philadelphia,  Pa.  Sheets  Nos.  .'ir.  and  36, 
illustrating  worms  and  worm-wheels  mounted  with  Hess-Bright  ball 
bearings. 

Northwestern  Expanded  Metal  Co.,  Old  Colony  Building.  Chicago, 
III.  Booklet  of  expanded  metal  manufacture  giving  valuable  data  on 
the  strength  of  reinforced  concrete. 

E.  G.  Smith  Co..  Columbia.  Pa.  Circular  listing  '•Which  Way" 
levels  and  Smith  beam  calipers  sold  at  special  prices  to  clean  out 
stock. 

Brown  Specialty  Machinery  Co..  Chicago.  111.  Catalogue  of  the 
Hammer  core  machine  for  making  a  great  variety  of  cores  with  rapid- 
ity and  cheapness. 

Baldwin  Locomotive  Works.  Philadelphia.  Pa.  Record  No.  66  on 
smoke  box  superheater  and  feed  water  heaters,  by  John  W.  Converse 
and   Lawford  H.   Fry,   reprinted  from  the  Railroad  Age  Gazette, 

Cleveland  Twist  Drill  Co.,  Cleveland,  Ohio.  Circular  advertising 
"Peerless"  high-speed  reamers,  "Perfect"  double  tang  sockets,  and 
"Paradox"  adjustable  reamers. 

S.  W.  Card  Mfg.  Co..  Mansfield.  Mass.  Booklet  entitled  "The 
Passing  of  the  V-Thread"  {see  Machinery,  March.  1909),  giving  the 
reasons  why  the  sharp  V-thread  should  be  abandoned  in  favor  of  the 
U.  S.  standard  thread  and  pitches. 

Joseph  Dixon  Crucible  Co.,  Jersey  City.  N.  J.  Booklet  of  graphite 
products  which  is  a  pocket  edition  of  the  general  catalogue  of  the 
products  of  the  company,  listing  crucibles,  flake  graphite,  machine 
grease,  lubricating  graphite,  etc. 

Shepard  Electric  Crane  &  Hoist  Co.,  50  Church  St..  New  York. 
Bulletin  No.  302  of  the  Shepard  electric  hoists  which  are  built  in  over 
tour  hundred  types  and  sizes  with  a  capacity  from  500  pounds  to 
20  tons. 

Skinner  Chuck  Co..  New  Britain.  Conn.  Set  of  four  blotter  adver- 
tising cards  illustrating  the  Skinner  planer  chuck,  combination  lathe 
chuck.  1904  pattern  individual  lathe  chuck,  and  geared  pattern  drill 
chuck. 

Ha.-.'.\ifi.\  Mfg.  Co.,  Chicago.  111.  Catalogue  of  .Aero  chucks,  frietlon 
chucks,  cost-reducing  tools,  air  counter-shafts,  gate  valve  seating 
machines,  etc.  This  company  is  the  successor  of  the  Manufacturers' 
Equipment  Co. 

Nappanee  Iron  Works.  Nappanee.  Ind.  Circular  of  the  Nappanee 
portable  cylinder  boring  bar  for  general  work,  which  is  made  in  three 
sizes.  This  boring  bar  was  illustrated  and  described  In  the  May 
number  of  Machinery. 

Philadelphia  Gear  Works.  Inc.,  1120-1122  Vine  St..  Philadelphia. 
Pa.  Match  scratcher  advertising  cut  gears  and  card  deprecating  the 
policy  of  waiting  until  business  improves  before  placing  orders  for 
goods. 

W.  W.  Oliver  Machine  Co..  Buffalo,  N.  Y.  Catalogue  No.  17  of 
rolling  mills,  polishing  machines,  drop  presses,  draw  benches,  drills, 
foot-power  lathes,  bench  shears,  rod  cutters,  and  other  light  machinery 
for  the  working  of  metal. 

Pneumatic  Nut  Machinery  Co.,  Inc.,  224  High  .Ave.,  Cleveland, 
Ohio.  Circular  illustrating  a  nut  tapping  machine  having  a  turret 
with  six  taps  and  six  facing  tools  and  pneumatic  feed.  The  nuts  are 
fed.  tapped  and  removed  by  a  controlled  automatic  system. 

Webster  &  Perks  Tool  Co.,  Springfield,  Ohio.  Catalogue  of  grind- 
ing and  polishing  machinery,  comprising  :  Bench  grinders,  floor  grind- 
ers, edge  grinders,  butfing  and  polishing  lathes,  etc.  The  catalogue 
illustrates  automatic  oiling  devices  applied  to  these  grinders  for  insur- 
ing copious  supply  of  lubricant  to  the  bearings. 

Northwestern  Expanded  Metal  Co..  930-950  Old  Colony  Building. 
Chicago.  111.  Booklet  of  beam  and  column  data  compiled  by  Ernest 
McCullough.  chief  engineer  of  the  company.  The  booklet  contains  a 
fund  of  valuable  data  on  beams  and  columns,  and  advertises  the  ex- 
panded  metal   manufactured   by   the  company. 

Webster  Tool  &  Mfg.  Co..  Springfield,  Ohio.  Catalogue  of  tool 
holders,    expanding   mandrels,    portable   stands,    surfacing   files,    turret 
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Cincinnati 


High  Power 
Miller 


Rigidity 


The  knee  of  a  Miller 
is  subjected  principally 
to  twisting  strains  due  to 
the  pressure  of  the  cut- 
ter against  the  work, 
tending  to  overturn  the 
table  and   saddle. 

Cincinnati  High  Pow- 
er Miller  Knees  are  de- 
signed to  resist  these 
twisting  strains.  The 
cuts  show  the  webbing. 
They  are  reinforced  box- 
es, and  a  box  will  resist 
twisting  better  than  any 
other  rectangular  struct- 
ure. 

Prove  this  to  yourself. 

Take  a  light  box,  com- 
plete with  lid  fastened 
down  and  note  its  tor- 
sional stiffness  compared 
with  a  box  of  the  same 
size  that  has  no  bottom 
and  only  one  end  made 
of  boards  twice  as  thick. 

The  complete  box  will 
win. 

This  is  the  principle 
on  which  our  machines 
are  designed  throughout. 


The    Cincinnati    MiUing    Machine    Company 

Cincinnati,   Ohio,    U.  S.  A. 

EUROPEAN  AGENTS-Schuchardt  &  Schutte,  Berlin.  Vienna,  Stockholm,  St.  Petersburg,  CoP*"!-^???  »?^„^"?f^f„.4"r!^  New<Sl"e- 
Cologne,  Brussels,  Liege,  Milan,  Paris,  Turin,  Barcelona  and  Bilbao.  Chas.  Churchill  &  Co.,  London.^irmingham,  Manchester,  Newcastle 
on-T\'ne  and  Glas;?ow. 

C.\N.\DI.\X  AGEXT— H.  W.  Petrie,  Ltd.,  Toronto,  Montreal  and  Vancouver. 

ACSTRALi.\x  AGENTS— Thos.  McPherson  &  Son,  Melbourne. 
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tool-posts!  bcncU  legs.  C-clamps.  lathe  dogs  rdcllon  clutcbcs  adjust- 
able shell  reamers.  Brliiders.  quick  change  drill  chucks  and  collets, 
shapors.  engine  lathes,  etc.  „        , 

GENKRAi.  Ki.ECTK.c  Oo..  Schcncctady.  N.  Y.  Bulletins  Nos  40  and 
69,  describing  Type  1  ammeters,  voltmeters  and  wattmeters  for  alter 
rating  current  circuits.  The  Indications  ,.f  the  P"'"'-  „  "'L/^'p^^ 
-dead  bent"  and  the  scale  extends  throuch  an  arc  ot  .tOO  d^K^ees.  and 
Is  practically  uniform  throughout.  The  Instruments  are  so  constructed 
as  to  be  unlntluenced  by  stray   llelds.  .„,■„„ 

niiowN  &  SiiABi-i;  MFG.  Co..  rrovldencc,  R.  '•,,,P°>''''"'' ,  "^*™.{.1",| 
features  ot  the  original  constant  s|.ecd  drive  milling  nifK^h''"-  ^'"? 
attractive  booklet  Illustrates  thr  Ur.nvn  &  Sharpe  c<>n«">nt  8Pf«^ 
mechanism,  the  teed  works  and  other  details.  It  concludes  with  tables 
ot  general  dimensions  ot  universal  milling  machines  iNos.  --.\.  .i-A 
heavy.  a.V  heavy,  and  -t-.V  heavy. 

W-KsriN(AioiSK  Ki-ECTB.c  &  Mfq.  Co..  PlttsburE,  Pa.  ^,.V'^"i',";VihS' 
1501!.  containing  valuable  Information  on  alternating  curient  distribu- 
tion, covering  transformers,  lightning  arrestiTs  Insulators,  einss-nrma 
etc.  The  circular  contains  llfty-two  pages  of  Informntlon  "  ^a  "^^  '» 
central  station  managers  and  others  concerned  with  the  dlslilbutlon  or 
power  by  alternating  current  systems. 

S.  Obekmaveb  Co.,  Cincinnati,  Ohio.  Leaflet  endorsing  t^e  move- 
ment to  Increase  the  available  daylight  hours  during  ttie  « "n™"^ 
which  was  Initiated  in  Ungland.  -rhe  leaflet  advocates  advancing  the 
standard  time  In  the  United  States  two  hours  beginning  May  1  .ind 
contlnumg  until  October  1.  The  two  additional  hours  given  In  the 
hot  season  are  the  coolest  hours  ot  the  day  and  are  best  toi  labor 
find  cs^rcis^ 

Ar-mstecno  Bros.  Tooi,  Co.,  113  N.  Francisco  Ave  Chicago,  111. 
Circular  of  the  .\rmstrong  automatic  drill  drift  for  loosening  taper 
tang  twist  drills  In  their  sockets.  This  drill  drift  re,|Uires  no  ham- 
mer, the  handle  acting  as  a  hammer  being  slidably  mouiiled  on  the 
drift  and  retracted  by  a  coll  spring.  This  tool  was  formerly  made  by 
the  Automatic  Drill  Drift  Co..  and  was  illustrated  m  the  .lul.\,  19US. 
number  of  Machinery. 

Niies-Bement-Poxd  Co..  in  Broadway,  New  "iork.  Pi-oyrcsa  Re- 
porter No.  lit  illustrating  the  Niles  extra  heavy  driving  w-heel  chuck- 
ing lathe  which  has  a  capacity  of  eight  pairs  of  driviiig  wheels  in  ten 
hours,  and  the  Niles  standard  driving  wheel  lathe  having  a  capacity  of 
Bve  to  six  pairs  of  driving  wheels  in  ten  hours.  The  catalogue  also 
Illustrates  the  Pond  car  wheel  lathe  having  a  capacity  under  ordinary 
conditions  ot  twelve  to  fourteen  pairs  of  steef-tired  car  wheels  in 
ten  hours.  „  .        „  »i, 

T  R  \i.MOND  Mfg.  Co..  .Vshhurnham.  Mass.  Quotation  from  the 
decision  of  'the  United  States  Circuit  Court  of  ISastern  District  of 
New  York  rendered  March  27,  1009,  in  the  litigation  of  .Jacobs  Mfg. 
Co  ys  T  R.  Almond  Mfg.  Co..  in  which  it  was  decided  that  the  use 
ot'a  chuck  wrench  carrying  a  pinion  intendni  to  engage  teeth  cut  m 
the  scroll  ring  of  the  chuck  by  the  defcndiint  company  is  not  an 
infringement.      The   Jacobs  patent   is   declared   invalid. 

Wfston  Electrical  Instrument  Co..  Newark.  N.  J.  I'ost-card  ad- 
vertising Weston  electrical  instruments  in  a  novel  manner.^  Ihe  card 
ostensibly  is  that  of  the  "Weston  Correspondence  Schools,  and  in  a 
few  words  tells  how  expensive  and  unsatisfactory  educational  experi- 
ence with  unsatisfactory  electric  instruments  can  be  avoided  by  pur- 
chasing the  Weston  instruments  in  which  the  customer  gets  tne 
benefit  of  the  best  work  that  experience  and  brains  have  been  able  to 
produce.  .  „,     o  i 

Browning  Engineering  Co..  Cleveland.  Ohio.  BuUetms  Nos.  31,  di. 
and  35  illustrating  the  Browning  lifting  magnet  tor  handling:  castings, 
scrap  metals,  structural  shapes,  etc. :  the  Browning  automatic  buckets 
tor  handling  ore,  coal,  sand  and  other  materials,  and  the  Browning 
locomotive  crane  of  the  revolving  type,  operated  by  steam  or  elec- 
tricity, designed  for  general  railway  work,  such  as  coalmg  loconaotives. 
light  wrecking  work,  and  for  use  in  industrial  plants,  stone  and  brick 
yards,  sand  and  gravel  pits,  etc. 

Ingersoll  Milling  Machine  Co.,  Rocktord,  111.  Catalogue  No.  i 
ot  milling  machines  of  the  planer  type  and  knee  type.  The  company 
has  had  experience  for  over  twenty-two  years  on  this  line  of  mi  ing 
machines  and  has  been  a  consistent  advocate  of  the  use  of  the  milling 
machine  for  machine  operations  commonly  done  on  the  planer.  Ihe 
Ihie  is  comprehensive,  extending  from  20  inches  to  10  feet,  having 
f.'om  one  to  four  or  more  heads,  arranged  according  to  the  needs  ot  the 
customer  The  catalogue  also  lists  inserted  tooth  milling  cutters  and 
illustrates  a  variety  of  manufacturing  work  which  these  machines  are 
doing   in   various    nianufacturing  plants. 

Geonkvist  Drill  Chdck  Co..  18  Morris  St..  Jersey  City,  N.  J. 
Circular  of  the  Gronkvist  drill  chuck,  made  in  Ave  sizes,  having  a 
capacity  from  1/32  to  %  inch  inclusive.  In  this  chuck  the  ordinary 
shaip  steel  jaws  are  reolaced  by  three  hardened  rolls  which  engage 
the  drill  and  hold  it  by  pressure.  The  greater  the  resistance,  the 
tighter  the  drill  is  held.  No  wrench  is  used,  and  drills  may  be 
released,  gripped,  tightened  and  centered  with  the  machine  running,  it 
being  unnecessary  to  stop  the  machine  to  change  drills  within  the 
limits  ot  the  chuck. 

Hl'DSOn-Fllton  Celebration  Commission,  Tribune  Bldg..  New 
York.  Booklet  giving  a  brief  history  ot  Henry  Hudson  and  Robert 
Fulton  with  suggestions  designed  to  aid  the  holding  of  general  com- 
memorative exercises  during  the  Hudson-Fulton  celebration.  September 
25  to  October  9.  The  booklet  contains  a  list  of  the  members  of  the 
commission  and  the  general  plan  of  tue  celebration.  The  commission 
is  raising  a  fund  ot  ?500.000  to  cover  the  expenses,  and  contributions 
are  solicited. 

Wagner  Electric  Mfg.  Co..  St.  Louis,  Mo.  Bulletins  Nos.  82  and 
83  on  polyphase  motors  and  single-phase  motors.  The  ^\agner  single- 
phase  motor  is  self-starting,  working  by  repulsion  at  the  start  and 
induction  when  full  speed  is  attained.  A  centrifugal  governor  draws 
the  brushes  out  ot  contact  with  the  commutator  when  full  speed  Is 
attained,  and  it  then  operates  the  same  as  the  ordinary  squirrel  cage 
form  ot  motor.  The  circular  illustrates  the  application  ot  the  motor 
to  vacuum  pumps,  vacuum  cleanmg  machines,  deep  well  pumps,  air 
compressors  elevators,  drill  presses.  The  motor  requires  no  starting 
box.  an  ordinary  two-pole  switch  being  all  that  is  required  for  start- 
ing and  stopping. 

KiNKEAD  Mfg.  Co.,  7  Water  St..  Boston,  Mass.  Circular  illustrat- 
ing the  Kinkead  apparatus  for  aiignuig  and  leveling  shatting.  com- 
prising a  special  architect's  level  and  fixed  and  portable  targets,  afso 
of  special  design.  The  portable  target  is  supported  by  the  shalting. 
having  jaws  that  grip  the  shafting  and  hold  the  target  center  at  the 
same  distance  from  the  center  of  the  shafting  even  if  it  varies  in 
diameter.  Some  surprising  results  have  been  obtained  liy  aligning 
long  lines  of  shatting  in  factories  by  the  Kinkead  method  ;  m  one  case 
the  friction  load  was  reduced  from  73  to  20  per  cent.  Ihe  time 
required  bv  this  apparatus  is  much  reduced  as  compared  with  the 
common  m'ethod.  In  some  large  textile  mills  in  which  the  power 
consumption  is  an  important  factor  m  cost,  the  advent  of  this  appa- 
ratus has  enabled  all  the  shafting  to  be  gone  over  once  a  month  and 
all  hangers  kept  constantly  adjusted  in  perfect  alignment. 

Gronkvist  Drill  Ciuck  Co.,  18  Morris  St.,  Jersey  City,  N.  J. 
Catalogue  of  the  Johansson  combination  gages.  The  Johansson  gages 
are  made  in  Sweden,  and  are  doubtless  the  most  accurate  production 
In  existence.  They  have  practically  absolutely  flat  surfaces  and 
parallel  sides.  The  steel  of  these  gages  is  hardened  and  treated  so 
that  molecular  changes  are  eliminated.  The  catalogue  illustrates 
some  of  the  combinations  that  can  be  made  with  these  gages  ^\itb 
a  No.   1   set,   consisting  ot  81   blocks,   the  sizes   vary   by   0.0001    inch 


and  a  gage  ten  Inches  long  can  be  built  up.  which  means  that  the  set 
consists  of  not  less  than  lOO.OOi)  dllTerent  gage  sizes  for  internal  use. 
By  adding  the  standard  plug  gage  and  a  holder  and  the  same  number 
or  plugs  aud  snap  gages  are  obtainable.  The  number  of  combmatlons 
thus  made  pnsslhle  are  not  less  than  :UJO.UOO.  The  gage  Is  warranted 
accurate  wlihlii   .iii.>   liiiriclnMl-tboiisanclth   part   of  an   Inc'b   per   Inch. 

MANUFACTURERS  NOTES 

CiNiiNXAii  IM.ANEB  Co..  Cincinnati,  O.,  recently  broke  ground  for 
an  addition   that  will  double  the  capacity  ot  Its  plant  at  Oakley. 

Massev  Visi:  Co..  Chicago,  111.,  has  lemoved  to  Its  new  building, 
20S-2IO  Michigan  St.,  where  Improved  facilities  have  been  provided 
for  nianulaclurlng  the  Massey  punch,  planer  and  milling  machine  vises. 
Angle  Steel  Sled  Co..  Kalamazoo,  Mich,  manufacturer  of  steel 
•ieds,  chairs,  stools,  etc.,  has  removed  Its  general  ofllce  to  Otsego, 
Mich.  The  manufacturing  plant  will  nmaln  In  Kalamazoo.  Mr.  C. 
E.   I'Ipp  Is  general   manager. 

lNoi:rENi)ENT  Pneumatic  Tool  Co.  has  removed  its  general  offices 
from  Uie  First  National  Bank  Building,  Chicago,  111.,  to  Its  own  new 
"Thor  •  building  at  1307  Michigan  .\ve..  where  larger  space  and  better 
facilities  are  provided  for  taking  care  of  the  company's  growing 
business. 

National  Scale  Co.,  formerly  of  Beaver  Falls.  Pa.,  manufacturers 
of  computing  scales,  has  been  reorganized  and  has  moved  Its  equip- 
ment from  Beaver  Falls  to  Chlcopee  Falls,  Mass.  The  capitalization 
of  the  company  is  .$125,000.  $50,000  ot  which  was  raised  at  Chlcopee 
to  secure  the  industry. 

iNG.  Ercoi.e  Vagiii.  formerly  Vaghl,  Accornero  &  Co..  Milan,  Ital.v. 
has  been  reorganized  with  increased  capital  and  a  larger  number  ot 
salesmen  to  take  care  of  their  increasing  business.  The  Niles-Bement- 
Pond  Co.  has  recently  placed  the  agency  tor  the  Pratt  &  Whitney 
product  with  this  lirm. 

Pkescott  Co..  Menominee,  Mich.,  sawmill  builder,  under  its  new 
manageniint  has  Introduced  a  comprehensive  cost  system,  and  a  num- 
ber of  new  machine  tools  have  been  added  to  the  shop  equipment, 
including  a  large  Niles  crank  shaper.  a  42-mch  Niles  boring  mill. 
Pawling  &  Harnischfegcr  drill,  several    lathes,  etc. 

Kalamazoo  Steel  Goods  Co..  of  whicii  W.  II.  Maxwell,  formerly 
general  manager  ot  the  Angle  Steel  Sled  Co..  Is  secretary-treasurer 
and  manager,  will  manufacture  steel  furniture,  chairs,  and  stools,  and 
do  electrical  welding  to  order,  also  all  kinds  of  special  work  in  s;eel 
shapes. 

Screw  Cutting  Comi'Any  of  America,  Philadelphia,  Pa.,  has  re- 
moved from  150  Berkley  St..  Wayne  Junction,  Philadelphia,  to  its 
new  factory  on  the  euiner  of  17tli  St.  and  Sedgley  Ave.,  near  the 
North  Philadelphia  station  of  the  Pennsylvania  Railroad.  The  new 
plant  will  be  in  operation  about  June  1. 

William  J.  Sjiith  Co..  New  Haven,  Conn.,  has  appointed  the  will- 
known  engineering  firm  of  Vickers,  Sons  &  Maxim,  Ltd.,  32  Vlct.irm 
St.,  London.  S.  W.,  England,  as  sole  agents  tor  the  sale  ot  the  Smith 
"one-lock"  adjustable  reamers  In  Great  Britain,  France,  Germany, 
Belgium  and  Austria. 

Vethur  D.  Little.  Inc..  93  Broad  St.,  Boston,  Mass.,  announces  that 
the  business  ot  the  laboratory  established  in  18S0  has  been  incorporated 
under  the  above  name  in  order  that  the  facilities  of  the  laboratory 
may  be  further  extended.  The  company  is  prepared  through  its  large 
staff  of  specialists,  to  undertake  any  work  involving  the  application 
of  chemistry  to  industry. 

B  C.  A.MES,  Waltbam.  Mass..  has  moved  into  his  new  reintorcea 
concrete  factory,  which  has  two  stories  and  basement.  The  floors, 
walls  roof  and  stairs  are  ail  ot  concrete,  the  lower  floor  being  sup- 
ported by  concrete  pillars  in  the  basement.  The  two  main  rooms  tiave 
a  clear  "floor  space  about  70  feet  long  each.  The  upper  floor  w  11  be 
used  for  the  manufacture  ot  fine  measuring  gages,  while  the  lower 
floor  will  be  given  over  to  the  manufacture  of  bench  lathes  and  gen- 
eral machine  worls. 

Slack  Mfg.  Co.,  Springfield.  Vt..  is  a  partnership  recently  formed 
with  W.  W.  Slack,  president  (Oilman  &  Son.  Inc..  Sprmgfleld,  >t.); 
H.  K.  Parkman.  secretary  (Oilman  &  Son.  Inc.,  Springfield,  Vt.)  :  and 
G.  C.  Parker,  sales  manager  (William  J.  Smith  Co..  New  Haven. 
Conn.),  for  the  manufacture  and  sale  of  an  abrasive  metal  cutter.  .\li 
the  parties  will  retain  their  present  positions  with  their  respective 
companies.  The  sales  oflice  of  the  company  will  be  at  lo  Madison  St., 
Hartford,  Conn.  ^       , 

Valley  City  Machine  Works.  Grand  Rapids.  Mich.,  has  purchased 
a  plot  of  land  thirty-three  feet  wide  adjoining  its  factory  and  will 
build  an  addition  42  feet  by  06  feet  to  provide  for  its  increasing 
business  in  the  manufacture  ot  wood-working  and  grinding  machinery 
and  water  motors  for  washir;?:  machines.  This  motor  has  been  on  tne 
market  about  one  year  and  has  made  "a  hit"  with  the  washing  ma- 
chine manufacturers  because  of  its  simple,  compact  construction  and 
power. 

Westinghouse  Mfg.  Co.,  Pittsburg.  Pa.,  lately  received  an  order 
from  the  City  Electric  Co.,  San  Francisco,  for  a  15.000  horse-power 
Westinghouse-Parsons  steam  turbine.  This  will  be  the  most  powerful 
steam  turbine  west  of  the  Mississippi  River,  its  power  capacity  being 
equal  to  about  ten  of  the  largest  railway  express  locoinotives.  -A  o.OOIJ 
horsepower  steam  turbine  is  being  built  on  order  t(3r  the  city  or 
Detroit  and  another  of  the  same  size  tor  the  Nichols  Copper  Co., 
Laurel  Hill,  Long  Island. 

H.  Mueller  Mfg.  Co.,  Decatur.  111.,  has  increased  its  annual  pay- 
roll $20,000  as  a  result  ot  increasing  wages  five  per  cent,  --iboiit 
seventy-five  per  cent  ot  the  650  employes  ot  the  company  participate 
in  the  increase,  which  dates  back  to  February  4.  Hereafter  the  date 
tor  conferring  with  employes  on  the  wage  question  will  be  May  i, 
that  date  being  a  better  time  for  judging  the  year's  busmess  than  is 
the  earlier  date.  The  policy  of  the  company  has  been  to  pay  its 
employes  according  to  the  volume  of  the  business  and  pr(5fits  made. 
The  pay-roll  for  lOO.s  was  $371,250.  and  it  is  expected  that  for  ino.t 
it  will  exceed   $400,000.  ,   ,   ,    ,.     , 

Warner  &  Swasey  Co.  has  just  purchased  the  unoccupied  half  or 
Brown  &  Starpe  Mfg.  Co.'s  lot  on  Washington  Bouleviird.  Chicago.  111., 
and  will  at  once  erect  a  building  for  its  Chicago  offices  with  birge 
showrooms  for  the  display  of  its  complete  line  of  high-grade  machine 
tools.  The  lot  has  a  frontage  of  seventy-five  feet,  and  the  building 
to  be  erected  thereon  will  be  of  the  same  height  and  general  dimen- 
sions as  the  Brown  &  Sharpe  Mfg.  Co.'s  building  adjoining:  it  will  be 
ready  tor  occupancy  in  the  Fall.  The  location  is  so  near  the  new 
railroad  station  that  many  believe  it  will  in  the  near  future  become 
the  machine  tool  center  ot  Chicago. 

Miami  Valley  Machine  Tool  Co..  Dayton  Ohio,  manufacturer  ot 
lathes  and  sensitive  drills,  and  the  Dayton  Machine  &  Tool  Works, 
manufacturer  of  grinding  machines,  have  consolidated  under  'be  name 
Miami  Valley  Machine  Tool  Co.  Mr.  David  \^ilson.  who  has  been  sole 
owner  of  the  Dayton  Machine  &  Tool  Works,  and  who  has  had  long 
experience  in  the' building  of  machine  tools,  will  be  actively  connected 
with  the  new  company  and  will  give  his  .attention  to  the  bui'alnf  « 
the  Dayton  grinders  as  well  as  the  Miami  \  alley  lathes  and  sensitive 
drills.  The  consolidation  simply  means  the  enlargement  of  two  grow- 
ing concerns,  and  the  business  ot  each  will  be  conducted  under  more 

favorable  conditions.  ,.,,,. 

Reeves  Pulley  Co..  Columbus.  Ind.,  has  published  a  booklet  en- 
titled  "Engineering  Manual,"   which   contains   the   practical   and   teen- 
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SOME   MACHINERY  AND   METHODS   OF  WATCHMAKING 


ETHAN  VIALL* 


IN  going  through  a  large  watc  h  fiu-tory  there  are  many  pro- 
cesses to  be  seen  that  only  a  skilled  watchmaker  could 
thoroughly  understand  and  appreciate.  There  are,  how- 
ever, many  things  that  are  of  intense  interest  to  the  average 
mechanic  and  whicli  are  well  worth  the  time  required  to  see 
them,  but  as  few  mechanics  have  either  the  time  or  oppor- 
tunity to  do  so,  the  writer  will  proceed  to  describe  some  of 
the  things  that  impressed  him  the  most  while  going  through 
the  big  plant  of  the  Illinois  Watch  Company  at  Springfield, 
111.  Through  the  kindness  of  President  Bunn  and  Superin- 
tendent Johnson,  the  following  illustrated  article  Is  given: 


Fig,  1. 


Caliper  Gage  and  Test  Indicator  used  in  V/atchmaking, 
Illinois  Watch  Company 


Fig.  3.     Bench  Lathe  equipped  witli  Quill  u.sed  when  Boring  Center 
Holes  In  Watch  Plates 

The  toolmaking  work,  as  that  term  is  usually  understood, 
is,  in  this  factory,  separated  into  two  classes  and  done  in  dif- 
ferent departments,  each  in  direct  charge  of  a  competent  fore- 
man of  long  experience.  These  departments  are  Icnown  as 
the  machine  shop,  in  charge  of  G.  W.  Meredith,  and  the  punch 
and  die  department,  in  charge  of  C.  H.  Dockson.  There  is 
also  a  subdivision  of  the  machine  shop,  known  as  the  cutter 
making  department,  in  charge  of  A.  R.  Mills,  under  the  super- 
vision of  Mr.  Meredith.  In  the  machine  shop  proper  all  of  the 
special  machines,  jigs,  fixtures,  master-plates  and  tools  are 
made  that  are  not  included  in  the  work  of  the  punch  and  die 
or  cutter-making  shops.  The  bulk  of  the  general  machine 
repair  work  is  also  done  in  this  department.  Tlie  punch  and 
die  department  not  only  includes  the  making  of  punches,  dies 
and  sub-presses,  but  it  also  includes  the  actual  punch  press 
work,  and,  consequently,  in  addition  to  its  special  toolroom, 
it  has  a  complete  battery  ot  punch-presses  in  constant  opera- 
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tion.  The  cutter-making  department  attends  to  the  making 
and  grinding  of  all  mills,  saws,  counterboreB  and  tools  of  that 
character  used  in  the  factory. 

All  of  the  fine  caliper  gages  of  the  type  shown  at  .4.  and  B, 
Fig.  1,  and  in  detail  in  Fig.  .5,  are  made  in  the  maclilne  shop. 
These  gages  are  used  in  various  forms  throughout  the  fac- 
tory for  all  the  fine  measuring  required  in  turning  out  accu- 
rate work  in  quantities.  At  C  this  gage  Is  shown  in  a  modi- 
fied form  used  for  center  indicating.  Similar  fine  caliper 
gages  are  made  and  used  in  other  watch  factories  to  some 
extent.    As  will   be  seen   from  the  engravings,  the  hand  of 


Fig.  2. 


Dividing  Head  and  Tool  Rest  used  in  Laying  Out  and 
Boring  Master  Plates 


^^ 

Fig.  4. 


A  Set  of  Quills  used  for  Boring  the  Various  Holes 
In  Watch  Plates 


the  dial  is  operated  by  a  small  watch-chain  or  fusee-chain  as 
it  is  sometimes  called,  which  is  wound  around  the  spindle  to 
which  the  hand  is  fastened.  This  spindle  has  a  watch  spring 
coiled  around  the  lower  end  in  such  a  way  as  to  pull  the  indi- 
cator hand  toward  zero  and  keep  the  chain  wound  up  as  far 
as  the  caliper  jaws  will  permit. 

For  laying  out,  drilling,  and  boring  master  plates,  the  spe- 
cial dividing-head  and  swing  tool-carriage  shown  in  Fig.  2  are 
used.  The  dividing  head  A  consists  of  a  false  face-plate  B. 
which  is  fastened  to  a  cross-slide  and  which,  in  turn,  is  at- 
tached at  right  angles  to  another  cross-slide,  the  guides  ot 
which  are  solid  with  the  face-plate  proper.  The  whole  mech- 
anism is  mounted  in  a  bearing  of  its  own  and  is  driven  by 
means  of  the  dog  E.  which  engages  a  slot  in  the  lathe  face- 
plate, as  shown.  The  plate  B  is  graduated  on  its  periphery  in 
degrees,  and  it  can  be  easily  turned  on  its  center  and  clamped 
^t  any  desired  angle.  The  cross-slides  are  both  fitted  with 
micrometer   screws  which   afford   quick   and   accurate   adjust- 
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meiUs  of  the  plate  in  either  direction  along  their  line  ot  travel. 
As  I'an  be  easily  seen,  the  tool  tarriiiKe  F  has  a  part  O  which 
is  hinged  at  //  and  which  may  be  adjusted  out  or  In  by  means 
of  the  micrometer  head  A',  mounted  in  part  /,  which  is  solid 
with  the  base  of  the  carriage.  The  center  of  the  tool-holder 
ur  spindle  M  In  which  the  boring  tool  is  placed,  is  exactly  half 
way  between  the  center  of  the  pin  //  and  the  center  of  the 
niioronieter  head  A",  so  that  if  the  nilcrometor  screw  is  turned 
outward  0.001  inch  the  (col  is  set  out  just  half  as  much,  or 
(1.0005;  in  other  words,  the  direct  reading  of  the  micrometer 
indicates  the  amount  that  the  bored  hole  will  be  enlarged  on 
the  next  cut.  The  tool  is  fed  into  and  out  of  the  work  by 
turning  the  handle  P. 

Formerly  all  master  plates  were  originally  plotted  out  as 
shown  in  Fig.  6,  all  holes  to  be  bored  being  figured  in  two  dl- 
recticns  from  a  central  point  as  shown,  but  the  method  illus- 
trated in  Fig.  7  is  now  considered  much  simpler  to  work 
from  and  less  liable  to  error  for  this  class  of  work.  In  this 
plan  all  holes  that  are  the  same  distance  from  the  center 
point  are  connected  by  arcs  and  their  distances  from  a  center 
line  marked  zero  are  indicated  in  degrees.  The  advantage  of 
this  last  method  to  the  toolmaker  will  be  at  once  apparent  to 
anyone  who  has  ever  worked  out  a  complicated  plate  by  the 
first  one. 

The  mounting  of  the  dividing  head  of  the  machine  shown 
in  Fig.  2,  in  its  own  bearing,  illustrates  the  general  principle 


L'l.     Curve  Center  No.  2  Cock  No.  1  of  Bridge  and  No.  1  Cock 
No.  2  of  .Bridge. 

25.  Curve  Center  No.  2  Cock  No.  2  of  Bridge  and  No.  1  Cock 

No.  3  of  Bridge. 

26.  Curve  Center  No.  2  Cock  No.  3  of  Bridge. 

31.  Case  Screw  No.  1. 

32.  Case  Screw  No.  2. 

36.     Steady  Pin  No.  2    Train    Bridge   Three  quarter    Plate. 
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Flgr.  6.    DetaU  of  the  Caliper  Gage  shown  in  Pig.  1 

upon  which  all  fixtures  used  in  the  factory  to  hold  parts  to  be 
bored  are  made.  The  usual  form  of  individual  bearing,  or 
quill  as  it  is  called  when  used  with  a  separate  holder,  is  shown 

10  Size  Master  Plate  No.  1.    Refer  to  Fig-.  6 
1.     Hunting  Barrel. 

1.  Open  Face  Barrel. 

2.  Center  and  Curve  Center  No.  3  Barrel  Bridge. 

3.  Third  and  Curve  Center  No.  3  Train  Bridge  Three-quarter 

Plate  and  Barrel  Bridge  No.  4. 

4.  Fourth. 

5.  Escane. 

6.  Pallet. 

7.  Balance  and  Curve  Center  No.  5  Train  Bridge  Three-quar- 

ter Plate  and  Barrel  Bridge  No.  2. 

8.  Dial  Foot. 

9.  Dial  Foot. 

10.  Dial  Foot. 

11.  Curve  Center  No.  1  Train  Bridge  Three-quarter  Plate  and 

Barrel  Bridge  No.  5  Three-quarter  Plate. 

12.  Curve  Center  No.  2  Train  Bridge  Three-quarter  Plate. 

13.  Curve  Center  No.  4  Train   Bridge  Three-quarter  Plate. 

14.  Curve  Center  No.  6  Train  Bridge  Three-quarter  Plate. 

15.  Curve   Center   No.    1    Barrel    Bridge   and   No.   1   Balance 

Cock,  Bridge  and  Three-quarter  Plate. 

16.  Curve  Center  No.  3  Balance  Cock  Bridge  and  Three-quar- 

ter Plate. 
19.     Train  Bridge  Screw  No.  1.     Three-quarter  Plate. 

21.  Balance  Cock  Screw  No.  1. 

22.  Curve  Center  No.  1  Cock  No.  1  of  Bridge,  and  No.  5  Bai"- 

rel  Bridge,  Bridge  Watch. 

23.  Minute  Wheel  Turning. 


ilochintrj/.  A.y, 


Fig.  6.     Old  Method  of  Laying  Out  Master  Plates 

Steady  Pin  No.  1  Cock. 

Steady  Pin  No.  2  Cock. 

Steady  Pin  No.  2  Train  Bridge,  Bridge  Watch. 

Setting  Wheel,  Open  Face. 

Setting  Wheel,  Hunting. 

Hairspring   Stud. 

Winding  Wheel  Open  Face. 

Winding  Wheel  Hunting. 

Click  Screw. 

Pallet  Bridge  Steady  Pin  No.  1. 

Pallet  Bridge  Curve  Nos.  2  and  4. 

Winding  Arbor  Lever  Screw,  Hunting. 
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82. 
83. 
84. 
85. 


Fig.  7.     Improved  Method  of  Laying  Out  Master  Plates 

Crown  Setting  Pinion  Stop  Screw.  No.  2.  Hunting. 
Click  Pin  Hunting. 

Winding  Arbor  Lever  Spring  Turning.  Open  Face. 
Winding  Arbor  Lever  Spring  Turning.  Hunting. 
Winding  Arbor  Lever  Milling,  Curve  No.  1,  Open  Face 


in  Fig.  3.  The  quill  illustrated  .in  this  engraving  is  used  to 
hold  a  watch-plate  while  the  center  hole  is  bored.  The  quill 
holder  is  in  the  form  of  a  V-block  and  clamp,  and  the  quill  is 
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Fig.  8.    Beach  Lathe  with  Quill  for  Holding  Works  while  L'prlghllmf 
the  Stem  Holes 


Fig.  9.     Spring  Chucks  and  the  Templets  used  In  Maldotf  then. 


Fig.  10.     Milling  Attachment  for  Bench  Lathe  used  Tor  Milling  ^Ig.  11.    Vertical  Milling  Attachment  for  Machining  the  Stripper  Plates 

Punches,  Dies,  eic. 


Fig.  12.     Bench  Lathe  Filing  Attachment  for  Filing  Clearance  in  the  Dies,  etc.  Fig.  13.     Adjustable  Plate  for  Surface  Grinding  on  the  Bench  Lathe 


Fig.  14.    Sectional  Dies  with  Clamping  Ring  and  Samples  of  the  Work 


Fig.  15.     Swaging  Die  and  its  Work 
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driven  from  the  lathe  spindle  by  a  tongue  and  fork,  as 
shown  at  A.  Each  train  hole  In  a  watch-plate  has  a  separate 
quill  for  centering  it  while  R  is  being  bored  out,  the  plate 
being  located  in  the  jig  which  holds  it.  by  means  of  the  dial 
feet  holes.  There  are  pins  in  the  face  of  encli  quill  so  located 
that  when  they  enter  the  previously  drilled  diiil  feet  holes,  the 
plate  to  be  drilled  is  brought  into  the  proper  posit irn. 

The  watch-plates  are  all  first  spotted  tor  the  drills,  then 
drilled  and  finally  bored  as  just  mentioned.  A  number  of 
these  special  quills  are  shown  in  Fig.  4,  and  also  in  Fig.  29. 
together  with  a  few  spilt  chucks  and  another  form  of  the  fine 
gages  used.  Fig.  8  shows  another  quill  fixture  which  Is 
used  in  the  factory  for  holding  the  watch  works  while  up- 
righting  the  stem  hole. 

In  Fig.  9  are  shown  a  number  of  spring  chucks  and  the 
gages    used    when    making    them.     These    gages    or    templets 


A  grimier  used  for  a  number  of  special  jobs  is  shown  in 
Fig.  30.  This  machine  has  a  revolving  work  holder  with 
three  heads.  At  A  is  a  head  consisting  of  a  long  V-block  and 
clamp  for  holding  punches  or  other  round  parts  while  squar- 
ing the  ends.     Tlie  engraving  shows  a  sub-press  piston  being 
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Fig.  16.    Finished  Sub-press.  Component  Parts,  and  Babbitting  Jig 

have  threaded  collars  in  them  for  the  size  and  length  of  the 
thread,  bored  out  collars  for  sizing  the  barrel  of  the  chuck 
and  pieces  fastened  to  the  side  to  give  the  length  and  also  to 
hold  the  chuck  in  place  while  gaging  the  bevel. 

Fig.  10  shows  a  milling  attachment  used  on  a  bench  lathe 
for  working  out  slots  and  irregular  places  in  small  jigs, 
punches  and  the  like.  When  using  this  milling  attachment 
the  lathe  spindle  is  locked  and  the  spindle  of  the  attachment 


Pig.  17. 


Tliirty-three  Thousand  Steel  Yokes  Blanked  Out  in  a  Sub-press 
in  Eight  Hours 
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Fig.  18.     Thirty-five  Thousand  Brass  Center  Wheels  representing  the 
Work  of  an  Eight-hour  Day 

squared  up.     At  B  is  a  face-plate  used  for  holding  flat  work; 
tlie  third  head  is  not  visible. 

Many  of  the  dies  made  are  for  such  small  parts  that  it 
would  be  impossible  to  make  them  in  one  piece  and  work 
out  the  holes,  so  they  are  made  in  sections  to  facilitate  their 
construction,  as  shown  in  Fig.  14.  The  outside  edges  of 
the  die  parts  are  slightly  beveled  and  the  clamping  ring  is 


Fig.  19.    Milling  a  SmaU  Counter-bore  in  a  Bench  Lathe 

bored  to  correspond,  so  that  when  the  ring  is  pressed  down 
the  die  parts  are  clamped  closely  and  firmly  together.  Dowel 
pins  in  both  the  die  and  the  ring  insure  their  being  replaced 
correctly  if  it  is  necessary  to  remove  them  from  the  sub-press 
for  any  reason.  A  die  of  this  kind  is  always  so  divided  that 
a  possible  fin  or  ridge  on  the  punching  would  come  at  a  place 
where    it    could    be   easily   removed.     Formerly    many   of   tho 
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is  driven  by  a  round  belt  passing  over  pulley  A.  Several  very 
interesting  attachments  for  the  bench  lathe  are  to  be  found  in 
the  punch  and  die  department,  which  have  been  made  for  the 
special  work  done  there.  Fig.  11  shows  a  table  with  a  small 
end  mill  A  in  the  center,  which  Is  used  for  some  classes  of  die 
work.  The  milling  cutter  is  rotated  by  means  of  a  pair  of 
bevel  gears  and  a  shaft  connected  to  the  lathe  spindle.  Fig. 
12  shows  a  filing  machine,  the  table  of  which  can  be  tilted  to 
a  limited  extent  for  the  purpose  of  filing  clearance  In  a  hole 
or  for  other  reasons.  The  stroke  of  the  file  is  adjusted  by 
shifting  the  crank-pin  in  the  slotted  plate  which  is  attached 
to  the  nose  of  the  lathe  spindle.  Fig.  13  shows  an  adjustable 
plate  used  when  surfacing  off  small  punches  or  dies  with  an 
emery  wheel;  this  plate  is  extremely  handy  for  many  other 
light  grinding  jobs. 
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Pig.  20.    Method  of  Fitting  Punches  and  Dies  In  a  Sub-press 

punchlngs  were  polished  on  the  edges  hj  hand  with  diamond 
dust,  but  all  of  this  class  of  work  is  now  run  through  a  series 
of  special  burnishing  dies,  the  parts  coming  out  with  their 
edges  as  smooth  and  bright  as  a  mirror.     Fig.  15  is  a  swaging 
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punch  and  die  used  for  rounding  the  spokes  on  some  of  the 
brass  wheels.  A  shows  the  wheel  after  the  -ftrst  puuchiuR 
operation  and  still  In  the  strip  from  which  it  was  cut,  and  B 
shows  It  with  the  center  hole  punched.  At  G  It  Is  shown  just 
as  it  conies  from  the  swaging  die  for  the  first  time.  It  Is  next 
annealed  and  again  placed  in  the  same  die  coming  out  as  at 
Z).    The  fin  or  flash  is  next  taken  off  in  a  trimming  die  as  at 


Ptg.  21.    Grinding  the  Sides  of  a  SmsU  Saw 

E.  A  completely  finished  wheel,  after  it  has  gone  through 
all  the  various  processes  and  is  ready  for  the  watch,  is  shown 
at  F. 

The  usual  method  of  adjusting  the  stroke  of  the  ram  of  a 
punch-press  proved  so  unsatisfactory  that  all  the  presses  in 
this  factory  have  been  fitted  with  a  worm  gear  and  worm  ad- 
justment, as  shown  in  Fig.  31,  in  place  of  the  regular  gear 
and  pinion-key  form.  In  this  way  It  is  impossible  for  the 
ram  to  drop  and  spoil  a  die  if  the  key  happens  to  slip  while 
adjusting,  as  it  could  originally;  besides  a  more  delicate  ad- 
justment can  be  easily  made.     This  method   of  adjusting  is. 


Fig.  22.    Drawer  PiUed  with  Miscellaneous  Tools  used  In  Watch  Construction 

of  course,  old  and  presses  could  be  bought  years  ago  fitted 
in  this  way,,  but  where  presses  of  the  other  style  are  in  use 
they  can  often  be  changed  over  to  advantage  as  in  this  case. 

Making  Sub-presses  of  the  Piston  Type 
As  the  punchings  turned  out  in  this  factory  are  all  small, 
the  largest  being  one  ounce  in  weight  and  the  smallest 
running  16,000  to  the  ounce,  it  is  obvious  that  the  separate 
punch  and  die  system  cannot  be  used,  so  all  punches  and 
dies  are  mounted  in  sub-presses  of  the  piston  type,  of  which 
there  are  over  800  in  use.  The  making  of  a  sub-press  as  car- 
ried through  in  Mr.  Dockson's  department,  is  quite  an  inter- 
esting process  from  start  to  finish.  The  casting  for  the  upper 
part  or  body  of  the  sub-press  is  first  put  in  a  lathe  with  the 
rough  barrel  in  the  chuck,  the  bottom  faced  off  and  the  bottom 
or  base  hole  bored  out.  as  shown  at  A.  Fig.  16.  The  body  is 
next  strapped,  barrel  outward,  onto  a  face-plate,  and  centered 
by  a  plug  which  is  usually  a  piece  of  brass  driven  into  the 
center  hole  of  the  lathe  spindle,  and  then  turned  to  fit  the 
base  hole  in  the  casting.  The  barrel  is  now  turned  on  the 
outside  and  bored  taper  inside,  the  outer  end  or  top  being 
the  largest.     Three  or  four   (usually  three)   grooves  are  next 


cut  In  the  bore  as  shown  at  B;  the  piece  la  then  removed  from 
the  face-plate  when  It  is  ready  for  the  next  operation,  which 
Is  casting  the  babbitt.  In  performing  this  operation,  the  sub- 
press  body  Is  placed  on  the  special  base  C.  which  Just  fits  the 
bored  hole  In  the  bottom  of  the  body.  The  piston  E  Is  then 
slipped  Into  place,  and  is  held  central  with  the  bore  of  the 
barrel  by  holes  In  the  center  of  the  special  base  C  and  in  the 
cap  D.  which  is  next  put  on.  It  should  be  stated  here  that 
In  actual  use  the  special  base  C  fits  up  Into  the  body  so  that 
Its  top  covers  the  bottom  of  the  bored  barrel  In  order  to  keep 
the  melted  babbitt  where  It  is  wanted,  the  base  and  body  be- 
ing held  tightly  together  during  the  casting  process,  by  two 
C-clamps.  In  taking  the  picture,  the  body  was  purposely  set 
up  as  shown  in  order  to  give  a  better  view  of  the  positions  of 
the  piston  and  the  way  It  Is  held.  The  piston  A'  has  been 
previously  ground  perfectly  true  from  end  to  end  and  has  had 
three  grooves  cut  in  It  lengthwise.  It  Is  also  well  smoked 
before  it  is  put  Into  the  casting  jig.     The  babbitt,  which   is 


Pig.  23.    Machine  for  Milling  Steel  Escape  Wheels 

made  up  of  tin,  antimony  and  a  large  percentage  of  copper,  is 
now  poured  around  the  piston  through  the  opening  F  in  the 
cap  D.  Just  as  soon  as  possible,  the  whole  thing  is  cooled  oft 
in  water — the  sooner  the  better.  The  piston  is  now  pressed 
out — and  this  is  one  of  the  hardest  jobs  of  the  series,  for  it 
takes  a  husky  man  at  each  end  of  an  8-foot  lever  on  a  power- 
ful screw  press,  to  start  it.  After  being  removed,  the  piston 
is  carefully  lapped  with  a  copper  ring-lap  and  emery,  and  the 
grooves  are  also  lapped  until  the  piston  can  be  worked  in  and 
out  of  the  barrel  with  some  degree  of  ease.  A  collar  like  the 
one  shown  at  G  is  next  fitted  on  so  as  to  hold  the  babbitt  firmly 
in  place,  for  while  the  taper  bore  of  the  barrel  prevents  the 
babbitt  from  going  down,  it  does  not  keep  it  from  being  pulled 


Pig.  24.    Machine  for  Milling  Brass  Escape  Wlieels 

up.  The  body  and  piston  are  then  put  into  a  punch-press 
and  "pumped"  at  a  good  rate  of  speed  for  some  time  in  order 
to  wear  them  in,  the  "spots"  on  the  babbitt  being  carefully 
scraped  from  time  to  time.  When  worn  in  a  sufficient  amount, 
the  piston  is  removed  and  carefully  re-centered  in  a  lathe,  a 
bored  ring  being  used  to  hold  it.  The  piston  is  again  replaced 
in  the  barrel,  put  between  centers,  and  the  bottom  and  bored 
hole  of  the  body  carefully  trued  up.  In  this  way  any  untruth 
that  may   have  crept  in  is  corrected  and   the  outside  of  the 
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piston,  its  centers  and  the  bcre  of  the  bottom  of  the  body  are 
made  absolutely  concentric.  The  base  H  of  the  sub-press  Is 
next  fitted,  doweled  and  fastened  to  the  body  by  two  fillister 
head  screws.  The  bottom  of  the  base  Is  then  trued  up  by 
taking  a  light  cut  over  it.  using  the  piston  as  a  mandrel. 

The  idea  of  making  the  bore  of  the  barrel  of  the  sub-press 
taper,  is  not  simply  to  keep  the  babbitt  from  dropping  down, 
as  a  shoulder  would  answer  for  that;  but  the  main  reason 
is  that  if  the  piston  becomes  loose  from  wear  at  any  time,  the 
babbitt,  which  has  been  left  high  on  top.  as  shown  at  A',  can 
be  forced  downward  by  using  a  ring  and  a  powerful  press, 
thus  taking  up  the  wear.  The  retaining  ring  on  the  top  of 
the  barrel  Is  not  powerful  enough  to  do  this,  as  it  is  only  in- 
tended to  keep  the  babbitt  from  coming  out,  as  stated. 

The  way  the  punches  and  dies  are  set  into  the  sub-presses 
is  shown  in  Fig.  20,  In  making  the  piston  B  a  recess  is  bored 
in  the  end  into  which  the  punch  A  is  fitted  and  fastened  by  a 


Fig.  25.    Screw-head  Polishing  Machine 

dowel-pin  and  screws.  The  center  E  of  the  piston  is  set  in 
far  enough  so  that  the  punch  wilVnot  mar  or  distort  it,  should 
it  be  desired  to  put  the  piston  between  centers.  In  the  lower 
part  of  the  engraving,  F  is  the  die,  G  the  sub-press  base,  H  a 
dowel  in  the  die,  7  cne  of  the  screws  used  to  hold  the  die  in 


Fig-  27.    Machine  for  Figuring  Watch  Dials 

place.  K  dowels  that  locate  the  body  onto  the  base,  L  holes  fof 
the  screws  which  hold  the  body  and  base  together,  and  M 
recesses  for  the  ends  of  the  straps  used  to  strap  the  sub-press 
to  the  bed-plate  of  the  punch  press. 

As  a  general  rule,  in  fitting  a  punch  and  die  into  a  sub- 
press,  the  master  punch  Is  fitted  into  the  piston  as  explained. 
and  a  die  blank,  the  top  of  which  is  tinned  with  solder,  is 
fitted  into  the  base.  The  punch  is  then  brought  down  and 
an  impression  of  the  outline  made  in  the  solder.  The  die 
blank  is  then  removed  and  drilled  out  as  close  to  the  lines  of 
the  impression  as  it  is  safe  to  do.  after  which  the  die  is  slowly 
and  carefully  worked  out  and  finished  with  the  master  punch 
as  a  guide. 

Sub-presses  of  the  type  just  described  can  be  set  up  in  a 
punch-press  in  a  very  short  time,  and  the  speed  at  which 
work  is  run  through  them  is  marvelous.  In  Fig.  17  is  shown 
a  pile  of  33.000,  number  18  size  steel  yokes,  which  were  blanked 
out  in  8  hours,  and  in  Fig.  18  is  a  pile  of  35,000  brass  center 


wheels  which  were  also  cut  in  an  Shour  day.  Some  of  the 
parts  are  blanked  out  at  an  average  speed  of  over  120  a  min- 
ute. As  a  rule  it  is  intended  to  keep  about  G5.000  wheels  of 
each  kind  In  stock,  ahead  of  the  factory  demand. 

In  the  cutter  making  department  the  various  tools  are  made 
in  much  the  same  way  as  In  other  tool  rooms,  only  the  ma- 
chines used  are  much  smaller.  Fig.  19  shows  how  a  small 
counterbore  is  milled.  The  blank,  which  has  been  turned  up 
in  a  lathe,  is  placed  in  the  upright  chuck,  as  shown  at  A. 
The  flat  is  milled  on  one  side  with  the  mill  B,  the  blank  is 
indexed  half  a  turn  and  the  other  flat  milled.  Cutter  C, 
which  has  teeth  on  the  end  only,  is  then  used  to  mill  the 
clearance  on  the  cutting  edges.  Small  saws  are  held  on  an 
expanding  stub  mandrel  and  ground  by  feeding  a  cup  wheel, 
set  at  a  slight  angle  to  give  clearance,  straight  In  against 
them,  as  shown  in  Fig.  21.  Fig.  22  is  a  drawer  full  of  cut- 
ters of  all  kinds  made  in  this  department. 


Fig.  26.    Machine  for  Damaskeening  the  "Worits 

Outside  of  the  toolmaking  departments  the  factory  has  many 
interesting  tools  and  devices,  only  a  few  of  which  can  find 
space  in  this  article. 

Fig.  23  shows  the  machine  used  for  cutting  the  teeth  in 
steel  escape  wheels,  seven  cutters  being  used  on  each  tooth. 


Fig.  28.     Case  in  which  Finished  "Watch  Parts  are  Stored 

and  Fig.  24  is  the  machine  used  on  brass  escape  wheels,  fly 
cutters  being  used  instead  of  milling  cutters  as  in  the  previous 
machine. 

Small  screw  heads  are  polished  by  placing  the  threaded  end 
in  the  split  chucks  of  the  machine  shown  in  Fig.  25  and  then 
holding  a  fine  stone  against  the  revolving  head  of  the  screw. 
The  fancy  spotting  or  birdeye  ornamenting  of  the  watch  plates 
is  done  with  the  machine  shown  in  Fig.  26. 

Fig  32  shows  the  profiling  machine  used  for  cutting  out  the 
irregular  recesses  in  the  watch  plates. 

Minute  pinions  are  fastened  to  their  staffs  w-ith  the  little 
trip  hammer  shown  in  Fig.  33.  which  rivets  over  a  cup-shaped 
part  of  the  staff  onto  the  pinion. 

A  Transferring  Machine 
The  figures  and  graduations  are  put  on  the  enameled  watch 
dials  in  the  machine  shown   in  Fig.   27.     A   and  E  are  steel 
plates  into  which  the  figures  and  graduations  have  been  cut; 
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J{  and  />  arc  dial  luilders  and  ('  is  a  rubber  roll.  Spciial 
"paint"  is  siiifared  over  plates  .1  and  E  and  then  scraped  off 
with  a  thin  steel  knife,  leaving  the  engraved  places  full. 
IJials  are  now  placed  at  li  and  I)  and  the  liandle  G  is  turned 
so  as  to  run  the  table  under  tlie  roller.  As  .1  and  H  pass 
under,  paint  Is  left  on  the  rubber  from  which  It  is  transferred 
to  the  dials.  For  putting  special  names  on  dials,  the  press 
shown  in  Fig.  34  is  used,  though  the  process  is  very  similar. 
.1  is  the  engraved  plate,  B  the  dial,  and  C  a  rubber  pad.  In 
using  this  press  .4  is  painted  as  before,  swung  under  the  rub- 
ber pail,  and   the  pa<l   bro\ight  down   on    il.   receiving  the   let- 


SOME  THOUGHTS  ON  MACHINE  TOOL  DESIGN* 

PORREBT  E.  OAROULLOI 

There  Is  probabl.v  no  branch  of  machine  design  in  which 
greater  changes  have  taken  place  in  recent  years  than  that 
of  the  design  of  machine  tools.  The  greater  part  of  these 
changes  are  without  doubt  due  to  the  work  of  Mr.  Fred  W. 
Taylor,  the  discoverer  of  high-speed  steel,  who  has  more 
thoroughly  investigated  the  capabilities  and  possible  perform- 
ances of  metal  cutting  tools  than  any  other  man  the  world 
has  ever  known.     The  writer  had  occasion  some  lime  ago  to 
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rig.  29      Case  of  wratch  Plate  Boring  Quills.  Split  Fig.  30.    Special  Three-head  Punch  and  Die 

Chucks,  and  Fine  Caliper  Gages  Grinding  Machine 


Fig.  31.    Punch  Press  with  Worm  Gear  Adjustment 


Fig.  32. 


Profiling  Machine  used  for  Recessing 
Watch  Plates 


Fig.  33. 


Miniature  Trip  Hammer  used  for  Fastening 
Minute  Pinions  to  their  Staffs 


Fig.    34. 


Press  used  for  Stamplnj;  Special  Names 
on  the  Dials 


tering.     It  is  then  lifted,  the  dial  sw^ung  under  and  the  paint 

transferred  to  it. 

All  small  finished  watch  parts  are  stored  In  glass  stoppered 

bottles  arranged   in  cases,  as  shown  in  Fig.   28,  and  in  this 

way  they  are  kept  free  from  moisture  and  at  the  same  time 

are  easily  accessible. 

*     *     « 

A  convenient  rule-of-thumb  for  ascertaining  approximately 
the  size  of  engine  required  to  drive  a  direct-current  dynamo 
is  given  in  Power.  To  find  the  brake  horse-power  required, 
multiply  the  kilowatts  of  output  by  1.7  for  small  machines, 
1.6  for  medium  sizes,  and  IS)  for  dynamos  of  500  kilowatts 
and  over. 


study  carefully  Mr.  Taylor's  paper  "On  the  Art  of  Cutting 
Metals"  in  the  course  of  his  lecture  work  on  machine  tool 
design  at  Syracuse  University.  His  study  of  this  paper,  to- 
gether with  his  own  experience  in  machine  tool  design  and 
operation,  has  brought  the  writer  to  certain  conclusions  in 
regard  to  some  points  in  machine  tool   design  which  will  be 


•  For  previous  articles  on  machine  tool  design  and  Icindred  subjects 
see:  Designing  of  Machine  Frames,  .\ugust.  IOCS;  Simplicity  of  Ma- 
chine Tool  Design.  August,  190S :  Tumbler  Gear  Design.  r>eceml»'r. 
lilO":  Faults  of  Iron  Castings,  October,  1907,  and  November.  1007: 
I'nit  System  of  Machine  Tool  Design.  Nnvemlier.  1907:  Feeds  and  Feeil 
Mechanisms.  August,  1907  ;  Design  of  Bearings.  December.  1906.  and 
.lanuary.  1907.  and  February.  1907  :  Choice  of  a  Factor  of  Safety  for 
a  Machine  Member.  Tanuarv'  1906;  Machine  Tool  Drives.  October,  lOOfi. 

t  Professor  of  mechanical  engineering.  New  Hampshire  State  College, 
Durham.  N.  H.  • 
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of  Interest  and  value  not  only  to  those  who  may  themselves 
design  and  build  such  tools,  but  also  to  everyone  who  has  to 
purchase  or  use  them. 

Batlo  of  Speed  Changes 

The  first  point  to  which  the  writer  would  call  attention  is 
the  nectssity  of  a  sufficient  number  of  speed  changes.  Those 
who  have  read  Mr.  Taylor's  paper  will  remember  that  he 
shows  that  there  is  a  definite  relation  between  the  cutting 
speed  and  the  length  of  time  which  a  tool  will  last  without 
regrinding.  Should  the  machine  be  run  at  too  high  a  speed, 
the  tool  will  last  but  a  short  time  before  it  will  have  to  be 
reground.  Should  it  be  run  at  too  low  a  speed,  less  work,  of 
course,  will  be  done,  although  the  tool  will  last  a  comparatively 
long  time.  Somewhere  there  is  a  golden  mean  at  which  the 
cost  of  machining  plus  the  cost  of  tool  dressing  Is  a  minimum, 
and  theoretically  our  machine  should  always  be  run  at  that 
speed.  Or  course,  in  handling  materials  of  varying  grades  of 
hardness,  and,  in  the  case  of  lathes  and  boring  mills,  of  vary- 
ing diameters,  this  would  necessitate  a  very  great  number  of 
speed  changes.  If  the  number  of  speed  changes  be  limited. 
It  is  apparent  that  the  machine  cannot  always  be  working  at 
the  point  of  maximum  efficiency.  The  speed  of  cutting  which 
gives  the  maximum  efficiency  is  shown  in  Mr.  Taylors  paper 
to  be  that  speed  which  will  destroy  the  tool  in  from  50  min- 
utes in  the  case  of  %-inch  X  1-inch  roughing  tool,  to  1  hour 
and  50  minutes  in  the  case  of  a  2-inch  X  3-inch  roughing  tool. 
These  times  are  of  course  only  approximations  and  will  vary 
somewhat  with  the  cost  of  steel  and  labor  and  the  value  of 
the  machine  in  which  the  tool  is  used.  If  the  machine  be 
slowed  down  from  this  proper  speed,  the  cost  of  machining 
will  slowly  increase,  but  if  the  machine  be  speeded  up  above 
this  proper  speed,  the  cost  of  machining  will  increase  very 
rapidly.  In  his  paper  Mr.  Taylor  gives  a  diagram  wherein  it 
is  shown  that  if  the  machine  be  slowed  down  so  that  the  dura- 
tion of  the  cut  is  increased  from  50  minutes  to  about  4  hours 
and  40  minutes,  the  machine  is  then  working  at  about  90 
per  cent  of  its  former  efficiency.  If  the  machine  be  speeded 
up  until  the  duration  of  the  cut  is  decreased  to  about  15  min- 
utes, the  machine  will  again  be  working  at  about  90  per  cent 
efficiency.  This  range  of  speed  is  shown  by  Mr.  Taylor's  equa- 
tions to  be  in  the  ratio  of  Vl5  to  V2S0  or  of  1  to  1.45.  Con- 
sequently, if  we  have  a  machine  having  several  speeds  with 
the  constant  ratio  of  1.45  between  the  successive  speeds,  we 
know  that  such  a  machine  may  always  be  made  to  operate 
within  90  per  cent  of  its  maximum  efficiency,  and  that  on  the 
average  it  will  operate  at  more  than  95  per  cent  of  its  best 
efficiency. 

The  following  table,  which  is  derived  in  the  manner  Indi- 
cated from  the  diagram  given  in  Mr.  Taylor's  paper,  shows 
the  speed  ratios  corresponding  to  the  given  average  and  mini- 
mum efficiencies  of  working:  ' 

Ratio  Average  Efficiency  Minimum  Efficiency 

1.1  99.6  + per  cent  99.2  per  cent 

1.2  98.7  +  per  cent  97.3  per  cent 

1.3  97.3  +  per  cent  94.5  per  cent 

1.4  95.6  -4-  per  cent  91.2  per  cent 

1.5  93.5  +  per  cent  87.0  per  cent 

1.6  90.6  +  per  cent  81.2  per  cent 

1.7  86.5  -j-  per  cent  73.0  per  cent 

From  the  table  it  will  appear  that  even  in  the  case  of  very 
costly  machines  it  is  of  no  particular  advantage  to  reduce 
the  ratio  between  successive  speeds  unduly.  For  instance,  by 
doubling  the  number  of  speeds  and  reducing  the  speed  ratio 
from  1.2  to  1.1.  we  w-ill  increase  the  average  efficiency  of  the 
machine  only  about  1  per  cent.  It  is  very  doubtful  If  the 
accidental  variations  in  shop  conditions  would  not  be  so  great 
that  the  gain  in  practical  work  would  be  nothing,  since  the 
workman  or  the  speed  boss,  as  the  case  might  be,  would  be 
unable  to  decide  which  of  two  or  three  speeds  would  be  the 
best.  The  writer  is  therefore  of  the  opinion  that  there  is 
absolutely  no  practical  advantage  in  reducing  the  speed  ratio 
below  1.2  and  that  in  the  case  of  machines  of  ordinary  type 
and  cost,  a  ratio  of  1.3  is  as  small  as  is  advisable.  In  the 
case  of  a  speed  ratio  of  1.3,  the  machine  can  always  be  made 
to  operate  at  such  a  speed  that  the  efficiency  of  working  will 
be  above  94.5  per  cent  and  in  the  average  case  the  efficiency 
■will  exceed  97.5  per  cent.     The  2.5  per  cent  loss  of  efficiency 


so  caused  fs  inappreciable  as  ecmpared  with  other  sources  of 
loss,  and  it  is  exceedingly  doubtful  it  the  added  cost  of  addi- 
tional speed  changes  would  not  more  than  compensate  for  the 
I)08slble  1  or  2  per  cent  of  gain,  entirely  aside  from  the  ques- 
tion of  whether  the  extra  speed  changes  would  permit  this 
iheoretical  gain  to  be  realized. 

The  writer  is  also  of  the  opinion  that  a  speed  ratio  of  more 
than  1.5  In  the  ease  of  expensive  machinery  operated  by  highly 
skilled  help,  or  of  1.7  In  the  case  of  cheap  machinery  oper- 
ated by  comparatively  unskilled  help  is  unadvisable.  It  will 
be  seen  that  with  a  speed  ratio  of  1.5  the  average  effi- 
ciency of  working  is  somewhat  greater  than  93.5  per  cent, 
making  the  loss  of  efficiency  in  the  average  case  about  6  per 
cent.  It  will  be  seen  that  when  the  rent  of  the  tool  plus  the 
wages  of  a  mechanic  amounts  to  $4  a  day  or  upward,  this  6 
I)er  cent  of  loss  means  a  money  loss  of  $0.25  or  more  per  day, 
or  upward  of  $75  a  year.  Of  course  an  increase  in  the  num- 
ber of  speed  changes  and  reduction  of  ratio  would  not  save 
all  this  loss,  but  assuming  that  it  would  save  half  of  it.  and 
further,  that  the  machine  is  operating  only  half  the  time,  it 
is  evident  that  we  can  afford  to  spend  $150  or  $200  for  the 
extra  speed  changes  necessary  in  order  to  bring  the  speed 
ratio  down  to  1.3.  In  the  case  of  ratio  of  1.7,  the  loss  Is  12 
or  13  per  cent  Instead  of  only  6  per  cent,  and  these  figures 
apply  with  greatly  added  force. 

We   are   thus  compelled  to   the   conclusion   that   the   useful 

range  of  the  speed  ratio  in  machine  tool  work  is  very  narrow, 

ranging  from  1.3  to  1.5  in  ordinary  cases  and  that  a  range  of 

from  1.2  to  1.7  includes  the  very  extremes  of  rational  practice. 

Need  of  Speed  Changes  being  Easily  Made 

A  second  point  in  connection  with  the  matter  of  the  speed 
changes  of  machine  tools  which  is  of  great  Importance  is  that 
these  changes  should  be  easily  and  quickly  made  so  that  the 
operative  will  have  every  incentive  to  use  the  proper  speed. 
This  is  a  matter  of  less  importance  in  the  case  of  planers 
than  In  the  case  of  lathes  and  boring  mills,  since  a  planer  re- 
quires a  change  of  speed  only  when  the  character  of  the  ma- 
terial which  is  being  cut  is  changed,  while  the  lathe  requires 
a  change  when  any  great  change  is  made  in  the  diameter 
of  the  work  operated  upon. 

In  this  respect  a  motor-driven  tool  may  have  a  distinct 
advantage  over  a  belt-driven  tool.  The  controller  furnishes  a 
ready  means  for  varying  the  speed  while  the  shifting  of  a  belt 
from  pulley  to  pulley  is  not  always  readily  accomplished,  and 
most  machinists  would  much  rather  take  two  cuts  of  differing 
diameters  on  the  back-gear  than  shift  the  belt  from  the  small 
to  tne  large  pulley  and  throw  out  the  back-gear  in  order  to 
obtain  the  faster  speed  from  the  open  belt.  This  is  particu- 
larly the  case  when  the  cuts  are  of  small  duration,  so  that  the 
shifting  would  be  frequent. 

It  will  be  evident  to  the  thoughtful  mechanic  that  it  Is  of 
great  advantage  to  have  the  speed-changing  mechanism  so 
constructed  that  the  change  may  be  made  without  stopping 
the  machine.  In  the  case  of  large  machines  it  will  be  of  great 
advantage  to  be  able  to  effect  the  speed  change  from  the 
operating  station,  which  for  instance  in  the  case  of  a  long 
lathe  will  be  the  carriage.  To  the  writer's  mind  the  par- 
ticular advantage  of  these  refinements  which  he  suggests,  and 
which  will  be  found  embodied  in  many  of  the  designs  of  our 
best  tool  makers,  lies  not  in  the  fact  that  the  time  required 
(o  make  the  necessary  speed  changes  is  shortened,  but  in  the 
fact  that  the  workman  finds  it  just  as  easy  to  run  his  ma- 
chine at  the  proper  speed  as  at  an  improper  one. 
Ratio  of  Feed  Changes 

A  matter  of  even  greater  importance  than  a  proper  series 
of  easily-made  speed  changes  is  a  proper  series  of  easily- 
made  feed  changes.  A  change  of  speed  does  not  mean  in  gen- 
eral a  correspondingly  great  change  in  the  efficiency  of  opera- 
tion of  a  machine  tool,  but  a  change  in  feed  does.  Mr.  Tay- 
lor points  out  in  his  paper  that  in  general  the  best  results  in 
quantity  of  metal  removed  per  hour  are  obtained  when  the 
cross  section  cf  the  chip  Is  a  maximum,  even  though  this 
entails  a  comparatively  low  speed.  Therefore  it  is  of  im- 
portance that  the  machinist  be  able  to  take  the  heaviest  cut 
which  the  nature  of  his  work  and  the  power  and  stiffness 
of  his  machine  will   permit.     Just  as  the  best  results  in  the 
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matter  of  cutting  speeds  are  obtuined  when  tlic  suceesBlve 
speeds  run  In  geometric  ratio,  so  the  best  results  In  the  mat- 
ter of  feed  adjustment  are  obtained  when  the  successive  feeds 
run  In  geometric  ratio,  unless  tlic  numljer  of  obtainable 
feeds  Is  so  groat  that  the  ciilire  range  is  closely  covered. 
For  Instance,  a  lathe  cquipijod  wllh  the  following  feeds,  0.05, 
0.10,  0.15,  0.20.  0.25,  is  distinctly  Inferior  in  productive  capacity 
to  a  lathe  having  the  same  number  of  feeds  arranged  geo- 
metrically as  follows,  0.05,  0.071,  0.111,  0.16G.  0.25,  wherein 
each  feed  Is  50  per  cent  greater  than  the  preceding  one. 

In  general  the  best  work  Is  obtained  from  a  machine  tool 
when  the  depth  of  cut  Is  made  such  that  the  total  depth  of 
metal  to  be  cut  away  is  removed  with  one  or  two  cuts.  Such 
being  the  ea.se  the  depth  of  cut  is  piaitically  fi.xed  and  nut 
within  the  control  of  the  operator,  leaving  the  feed  and  speed 
as  the  variables  which  ho  must  adjust.  It  is  Importiint  there- 
fore that  the  operator  be  able  to  take  a  cut  as  heavy  as  the 
nature  of  the  work  or  of  the  tool  will  permit.  Mr.  Taylor's 
paper  shows  that  the  speed  of  cutting  Is  approximately  In- 
versely proportional  to  the  square  root  of  the  feed.  It  needs 
therefore  only  a  very  elementary  knowledge  of  mathematics 
to  see  that  if  the  feed  must  be  reduced  to  say  SO  per  cent 
of  its  maximum  value,  the  output  of  the  lathe  will  be  only 
about  90  per  cent  of  its  maximum  value.  Or  in  general,  if  the 
feed  be  reduced  from  its  maximum  possible  value  by  any  given 
per  cent,  then  the  output  of  the  machine  will  be  reduced  from 
Its  corresponding  maximum  value  by  about  one-half  of  that 
per  cent.  We  may  by  means  of  this  principle  compute  the 
ratio  between  successive  feeds  which  will  give  us  any  required 
average  value  for  the  efficiency  of  operation  of  the  machine. 
The  values  so  found  are  tabulated   below: 


Etticiency 

Ratio 

EfHciencv 

Katio 

98  per  cent 

1.08 

90  per  cent 

1.66 

96    "       " 

1.18 

88    "       " 

1.92 

94    "       ". 

1.32 

86    "       " 

2.27 

92    "       " 

1.46 

An  inspection  of  the  table  shows  that  when  the  ratio  be- 
tween successive  feeds  is  about  1.1,  the  average  efficiency  of 
operation  of  the  machine  may  be  practically  perfect,  and  that 
with  any  considerable  increase  of  this  ratio  the  efficiency 
drops  oft.  It  is  the  opinion  of  the  writer  that  the  ratio  be- 
tween successive  feeds  should  always  be  less  than  1.3  and 
that,  more  especially  in  the  case  of  expensive  machinery,  a 
value  of  1.2  or  less  is  preferable. 

Convenience  of  Peed-chang'ing  Mechanism  More  Important 
than  that  of  Speed  Changing 

It  has  already  been  pointed  out  that  the  speed-changing 
mechanism  should  be  of  such  a  character  that  the  speed 
changes  may  be  easily  and  quickly  made.  In  the  same  way 
it  is  of  even  greater  importance  that  the  feed  changes  may 
be  easily  and  quickly  made.  In  most  small  lathes  which  are 
now  on  the  market  quick-change  gears  are  fitted  to  the  screw- 
cutting  mechanism,  which  are  equally  available  as  quick- 
change  gears  for  the  feed  mechanism.*  In  most  shops  small 
lathes  are  not  used  very  much  of  the  time  for  screw-cutting, 
and  in  fact  nine  lathes  out  of  ten  are  never  used  for  that 
purpose,  but  a  quick-change  gear  mechanism  Is  of  much 
greater  importance  when  used  for  the  purpose  of  obtaining 
teed  changes  than  when  used  for  the  purpose  of  obtaining 
thread  changes.  In  the  average  case  the  operator  will  not 
have  to  touch  the  thread-cutting  gear  once  a  week,  while  it 
may  be  advisable  to  change  the  feed  every  five  minutes. 
In  the  case  of  large  lathes  it  is  advisable  to  have  the  feed 
changes,  not  in  the  headstock,  but  in  the  apron  in  order  that 
the  workman  may  be  encouraged  to  use  a  proper  feed  when- 
ever possible. 

Unlike  lathes,  planers  are  generally  equipped  with  ratchet 
feeds.  The  successive  values  of  the  feed  changes  in  the  case 
of  a  rachet  feed  will  necessarily  run  in  an  arithmetical  and 
not  a  geometric  series,  the  successive  feeds  differing  by  some 
constant  decimal  of  an  inch.  So  long  as  the  amount  by  which 
the  successive  feeds  differ  is  small,  and  the  range  of  feeds 
given  by  the  mechanism  is  large,  a  ratchet  feed  is  perfectly 
satisfactory.  Many  boring  mills  are  fitted  with  a  feed  mech- 
anism driven  by  a  friction  wheel  of  the  type  generally  known 
as  a  brush  wheel,  the  driving  mechanism  consisting  of  a 
steel  disk  of  12  to  16  inches  in  diameter  geared  to  the  table 


and  against  (he  face  of  whicli  u  much  sniuller  wheel  edged 
with  leather  Is  pressed.  It  is  obvious  that  If  the  steel  ilisk 
rotate  at  a  constant  speed,  the  speed  of  the  driven  wheel 
and  consequently  the  amount  of  the  feed  may  be  varied  by 
adjusting  Its  iiosltion.  When  it  presses  the  disk  near  Us 
center  it  will  revolve  slowly.  When  It  presses  the  disk  near 
Its  edge,  it  will  revolve  at  comparatively  high  speed.  This 
feed  mechanism  has  the  advantage  that  It  gives  an  Infinite 
number  of  feed  changes  over  a  wide  range,  but  has  the  disad- 
vantage that  It  Is  not  positive  In  Its  action,  and  lacks  suffl- 
clent  power  for  certain  kinds  of  work.  On  the  whole,  the  best 
feed  driving  mechanism  Is  a  nest  of  gears  so  arranged  that 
any  feed  within  the  entire  range  may  be  had  by  the  simple 
shifting  of  one  or  two  levers. 

Streng'th  of  the  Feed  Mechanism 
In  that  part  of  his  paper  discussing  the  force  required  to 
feed  the  tool  of  a  lathe  or  boring  mill,  Mr.  Taylor  makes  the 
assertion  that  the  feed  mechanism  should  have  sufficient 
strength  to  "deliver  at  the  nose  of  the  tool  a  feeding  pres- 
sure equal  to  the  entire  driving  jjressure  of  the  chip  upon 
the  lip  surface  of  the  tool."  This  would  lead  to  the  design- 
ing of  a  lathe  or  boring  mill  having  feed  gearing  of  equal 
strength  with  its  driving  mechanism.  In  the  case  of  planers 
and  other  machines  wherein  the  tool  is  moved  at  a  time  when 
it  is  not  cutting,  these  statements  do  not  apply.  It  is  not 
generally  the  custom  among  machine  tool  builders  to  design 
machines  having  such  strong  feed  works  as  Mr.  Taylor's  Ideas 
call  for,  and  the  writer  sees  no  reason  why  such  strength 
is  necessary.  The  amount  of  force  required  to  traverse  a 
tool  in  a  lathe  is  not  proportional  to  the  width  of  feed,  and 
while  it  may  be  true  for  fine  feeds  that  in  the  case  of  dull 
tools  the  traversing  pressure  may  be  equal  to,  or  greater  than 
the  downward  pressure  upon  the  tool,  this  is  not  necessarily 
the  case  with  heavy  feeds.  As  the  width  of  the  feed  is  in- 
creased, the  downward  pressure  will  increase  almost  in  pro- 
portion, while  the  traversing  pressure  will  increase  compara- 
tively little,  so  that  when  the  lathe  is  taking  the  maximum 
cut  which  the  driving  mechanism  is  capable  of  handling,  the 
pressure  required  to  feed  the  tool  into  the  work,  even  though 
it  be  very  dull,  is  much  less  than  the  downward  pressure.  It 
Is  the  writer's  opinion  that  a  feed  mechanism  designed  to 
have  one-half  the  strength  of  the  driving  mechanism  is  ample 
for  large  tools,  while  for  small  tools  in  which  of  course  the 
feed  will  be  finer,  a  strength  of  two-thirds  of  the  driving 
mechanism  might  be  preferable. 

Feed  Mechanism  should  have  "Breaking  Piece" 
The  feed  mechanism  should  be  provided  with  a  breaking 
piece  whose  strength  will  be  less  than  that  of  the  rest  of  the 
mechanism  and  which  may  be  cheaply  and  easily  replaced. 
The  office  of  this  piece  is  to  prevent  the  breaking  of  the  more 
costly  and  less  easily  replaced  parts  of  the  mechanism,  ex- 
actly as  the  fuse  in  an  electric  circuit  prevents  the  destruc- 
tion of  any  other  part  of  the  circuit.  Two  forms  of  breaking 
piece  sometimes  used  for  such  service  are,  first,  a  soft  steel 
pin,  driven  through  a  shaft  and  hub  of  harder  steel,  which 
shears  off  when  the  strain  becomes  too  great;  and  second,  a 
short  section  of  shaft  turned  down  at  its  center,  which  twists 
cff  under  similar  circumstances.  A  breaking  piece  must  be 
of  such  a  character  that  it  will  not  spoil  any  of  the  rest 
of  the  mechanism  when  It  breaks,  and  should  not  cost  more 
than  a  few  cents,  and  should  be  as  easily  removed  and  re- 
placed as  a  common  change  gear. 

It  must  not  be  imagined  that  a  feed  gearing  designed  to 
have  one-half  the  strength  of  the  driving  gear  will  not  be 
strong  enough  to  meet  Mr.  Taylor's  requirements  in  all  likely 
cases.  If  a  tool  be  designed  to  take  a  maximum  cut  of  =';  Inch 
by  Vs  Inch,  it  is  not  likely  that  much  of  its  work  will  be  done 
with  such  a  heavy  cut.  If  both  driving  and  feed  gearing  be 
designed  with  a  proper  factor  of  safety,  there  is  ample  margin 
of  strength  for  all  usual  conditions,  while  a  breaking  piece 
is  the  best  provision  against  extraordinary  stresses. 

Pressure  on  Lip  Surface  of  Tool  and  its  Relation  to  Design 

The  pressure  upon  the  lip  surface  of  the  tool  is  required  In 

order  that  the  designer  may  know,  first,  the  strength  required 

of  the   driving  mechanism   and   frame  of  a   machine;    second, 
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the  power  required  by  the  marhlnp;  and  third,  the  strength 
required  for  the  feed  mechanism.  The  two  materials  upon 
wlilch  the  vast  majority  of  machine  tools  are  called  to  oper- 
ate are  cast  Iron  and  steel.  Taking  first  the  case  of  cast 
iron,  we  find  from  Mr.  Taylor's  paper  that  the  pressure  upon 
the  Up  surface  of  the  tool  varies  from  75.000  to  150.000  pounds 
per  square  inch  of  chip  section  in  the  case  of  soft  iron,  and 
from  120,000  to  225,000  pounds  in  the  case  of  hard  cast  iron. 
The  finer  the  feed,  the  greater  the  pressure  per  square  inch 
upon  the  lip  surface  of  the  tool.  Thus  with  an  Mt-inch  depth 
of  cut  and  1/64-lnch  feed,  the  pressure  on  tlie  tool  is  about 
2S9  pounds,  or  146,000  pounds  per  square  inch.  With  the 
Banie  depth  of  cut  and  i.<i-inch  feed,  the  pressure  on  the 
tool  is  1.358  pounds,  or  only  about  86,900  pounds  per  square 
inch  of  chip  section.  Both  these  figures  are  given  for  soft 
cast  iron.  Mr.  Taylor  gives  formulas  for  the  total  pressure  of 
the  work  upon  the  lip  surface  of  the  tool,  but  the  following 
table  will  be  found  more  convenient  for  obtaining  the  re- 
quired values,  although  the  figures  given  are  of  course  only 
approximations; 


Pressure  per  Sqxiarc  Ini-h 

Soft  Cast  Iron  Hard  Cast  Iron 

220,000 


140,000 


Feed, Inches 
1/64 

1/32  120,000  190.000 

1/16  100,000  160,000 

1/8  85.000  135,000 

In  the  case  of  soft  and  medium  steels  we  find  that  the 
pressure  in  pounds  per  square  inch  of  chip  section  runs  from 
250,000  to  300,000  pounds,  Iteing  greater  in  the  case  of  the 
finer  feeds.  In  the  case  of  special  steels  which  combine  high 
tensile  strength  apd  great  elongation,  it  is  probable  that 
these  figures  would  be  very  much  exceeded.  The  amount 
of  the  feed  and  depth  of  cut  will  depend  on  the  kind  of 
work  which  is  to  be  machined.  In  the  case  of  small  castings 
3/16  inch  is  an  ample  allowance  for  depth  of  cut  and  %  inch 
would  be  much  more  usual.  In  the  case  of  very  large  and 
heavy  castings  the  depth  of  cut  required  might  run  up  Va 
Inch,  and  in  the  case  of  large  "meaty"  forgings,  it  may  be 
even  greater  than  this  at  some  places.  In  those  cases  where 
the  area  of  chip  section  is  not  fixed  by  the  work,  as  in  the 
case  of  stocky  forgings  and  castings,  the  greatest  width  of 
feed  is  limited  by  the  strength  of  the  machine  itself,  which 
in  turn  is  limited  only  by  the  length  of  the  purchaser's 
purse.  I  presume  it  would  be  possible  to  build  a  boring 
mill  or  a  planer  capable  of  taking  a  cut  an  inch  deep  with 
an  inch  feed  if  anyone  wished  to  pay  for  such  a  machine,  but 
whether  it  could  do  the  average  line  of  work  as  economically 
as  a  machine  taking  %-inch  cut  with  %-inch  width  feed  is 
another  matter.  While  there  is  no  settled  rule  either  for 
the  maximum  depth  of  cut  or  width  of  feed  for  any  par- 
ticular type  of  machine,  the  matter  of  the  size  of  tool  used 
is  generally  definitely  known.  In  the  case  of  forged  roughing 
tools  the  maximum  chip  section  will  be  from  2  to  3  per  cent 
of  the  area  of  the  section  of  the  tool  shank.  For  instance, 
the  heaviest  cut  which  a  tool  forged  from  1-inch  by  li.j-inc'a 
stock  will  be  called  upon  to  take  will  be  l^  inch  by  %  inch. 
or  perhaps  a  trifle  greater.  In  the  case  of  tools  ground  from 
bar  stock  and  held  in  tool-holders,  the  section  of  the  chip  may 
run  up  as  high  as  5  per  cent  of  the  section  of  the  bar.  Know- 
ing the  size  of  tool  for  which  the  tool-holders  are  designed, 
we  may  proportion  our  machine  accordingly. 

A  matter  which  has  great  effect  not  only  upon  the  quantity 
of  work  which  a  machine  is  capable  of  doing,  but  also  upon 
its  accuracy  and  length  of  useful  life,  is  its  stiffness.  While 
It  is  true  that  if  we  know  the  maximum  pressure  upon  the 
lip-surface  of  the  tool  we  may  design  a  machine  for  strength 
and  have  one  which  will  probably  never  break  in  service,  yet 
it  is  often  lietter  to  add  many  times  the  quantity  of  metal 
which  mere  strength  would  call  for.  in  order  to  have  a  ma- 
chine with  the  maximum  of  stiffness.  StiiTness  in  machine 
tool  design  has  to  do  with  two  points,  the  first  being  the 
actual  deflection  of  the  metal  of  which  it  is  composed  under 
the  stresses  which  come  upon  it  in  operation.  The  second 
is  the  play  which  invariably  exists  at  all  joints,  more  espe- 
cially the  slides  of  compound  rests  in  lathes,  and  of  saddles 
In  boring  mills  and  planers.  The  best  remedy  for  actual 
deflection  of  metal  is  to  use  plenty  of  it.  and  to  distribute 
it  in  such  a  way  as  to  realize  from  it  its  maximum  strength. 


The  writer  has  found  that  an  excellent  method  of  designing 
such  machine  parts  as  require  great  stiffness  is  by  compari- 
son with  existing  tools  whose  operation  is  satisfactory.  I.,et 
us  assume  for  instance  that  we  are  to  design  the  cross-rail 
of  a  planer.  The  rail  is  to  be  8  feet  between  the  housint;s 
and  the  overhang  of  t.ho  tool  below  the  center  of  the  rail 
is  to  be  30  inches.  The  cut  is  to  be.  let  us  say,  Vj  Inch  deep 
by  Mt  Inch  feed.  Let  us  assume  further  that  we  have  at 
our  disposal  a  4-foot  planer,  the  overhang  of  whose  cutting 
tool  is  15  inches,  and  which  will  take  In  a  satisfactory  man- 
ner a  cut  V,  inch  deep  by  1/16  Inch  feed.  We  now  have 
Kuffieient  data  to  satisfactorily  design  a  cross-rail  for  the 
larger  planer.  If  we  assume  that  the  deflection  of  the  tool 
produced  In  the  two  cases  should  be  identical  In  order  to  have 
the  work  etiually  satisfactory,  we  will  find  that  the  pressure 
tipon  the  tool  of  the  larger  planer  will  be  4  times  that  upon 
the  tool  of  the  smaller;  that  both  the  bending  and  the  twist- 
ing moments  set  up  in  the  cross-rail  will  be  8  times  as  large, 
and  that  the  distance  over  which  these  moments  will  operate 
to  produce  a  deflection  will  be  twice  as  great.  Therefore,  if 
the  two  rails  had  the  same  cross-section,  the  deflection  of  the 
tool  of  the  larger  machine  would  be  16  times  that  of  the  tool 
of  the  smaller.  The  stiffness  of  two  bodies  of  similar  sec- 
tion varies  directly  as  the  4th  power  of  the  ratio  of  their 
homologous  dimensions.  Therefore,  if  we  make  the  section 
of  the  rail  of  the  larger  machine  similar  in  form  to  that  of 
the  rail  of  the  smaller  machine,  each  dimension  twice  as  great 
as  the  corresponding  dimension  of  the  smaller  rail,  it  will 
be  16  times  as  stiff  and  the  deflections  in  the  two  cases  will 
be  identical.  In  case  the  rail  of  the  smaller  machine  were 
not  of  the  best  form  to  resist  the  stresses  which  it  must 
sustain,  the  form  might  be  changed,  the  designer  using  his 
best  judgment  as  to  what  effect  such  change  might  have 
upon  its  stiffness. 

Cause  of  Vibration 

Excessive  vibration  in  machine  tools  is  frequently  due  to 
the  fact  that  the  pressure  upon  the  lip  surface  of  the  tool 
Is  not  uniform  and  that  the  rapid  but  regular  variations  in 
this  pressure  coincide  with  the  natural  period  of  vibration 
of  some  part  of  the  machine.  Machines  should  be  built  so  that 
the  natural  period  of  vibration  of  every  part  is  very  much 
higher  than  the  period  of  these  rhythmic  variations  in  pres- 
sure. The  fact  that  a  machine  tool  of  a  certain  design  o;)er- 
ated  satisfactorily  and  without  appreciable  chattering  with 
the  old-fashioned  carbon  steels  is  no  reason  that  it  should 
operate  equally  well  with  high-speed  steel  since  these  varia- 
tions will  come  very  much  more  rapidly  when  high-speed 
steel  is  used.  In  order  to  make  the  natural  period  of  a 
machine  tool  part  higher,  it  is  necessary  that  It  be  made 
compact  and  stocky.  In  other  words,  stiffness  makes  for  a 
high  vibration  period.  Hence,  the  advent  of  high-speed  steel 
necessities  the  redesigning  of  many  tools  which  were  satis- 
factory with  carbon  steels.  It  is  necessary  that  they  be  given 
increased  weight  and  stockiness  to  prevent  chattering, 
although  their  strength  was  already  amply  sufficient  to  pro- 
vide for  the  cut  which  it  is  desired  to  take. 

In  designing  for  stiffness,  it  is,  of  course,  essential  that  the 
number  of  joints  between  the  work  and  the  tool  shall  be 
a  minimum;  that  these  joints  shall  be  so  designed,  if  pos- 
sible that  wear  shall  not  disturb  the  alignment  of  the 
mechanism;  that  they  shall  be  provided  with  means  for 
adjusting  them  when  they  become  worn;  that  they  shall  be 
designed  to  wear  uniformly:  or,  if  this  is  not  possible,  they 
shall  be  so  designed  that  they  will  wear  very  slowly.  While 
we  might  dwell  at  length  upon  this  matter  of  the  design  of 
joints  and  bearing  surfaces,  so  much  has  been  written  upon 
it  that  a  very  few  words  may  well  suffice. 

Importance  oS  Protected  Bearings 
Joints  and  bearings  in  which  the  rubbing  speed  is  high, 
naturally  wear  out  the  most  quickly.  If  a  bearing  is  copi- 
ously oiled,  and  dust  and  grit  absolutely  excluded  from  It, 
its  life  will  be  indefinite.  The  best  form  of  oiling  device  for 
costly  machine  tools  is  probably  a  system  of  forced  circula- 
tion, operated  by  a  small  pump,  served  from  an  amply-closed 
reservoir  into  which  clean  oil  is  returned  by  capillary  drain- 
age.    The   flooding  of  the   bearings   with   clean   oil    will   pre- 
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vent  the  eiUiauce  of  grit,  and  absolutely  prevent  wear,  by 
the  prevention  of  metallic  contact.  Many  bearings,  particu- 
larly sliding  bearings,  cannot,  of  course,  be  treated  In  this 
manner,  but  fortunately  such  bearings  have  Invariably  a  low 
speed  of  rubbing.  Such  bearings  will  be  more  durable  if 
they  are  carefully  scraped  and  fitted.  They  should,  when 
possilde,  be  so  located  that  grit  and  clilps  will  not  fall  upon 
them,  or  else  be  covered  wiUi  sliding  or  telescoping  sheet 
metal  shields,  for  the  same  purpose.  The  great  object  to  be 
sought  is  the  prevention  of  grit  on  the  wearing  surfaces, 
and  any  scheme  or  appliance  which  accomplishes  this  purpose 
will  help  produce  a  tool  which  will  be  longer  lived  and 
more  satisfactory  in  operation. 


BADLY  CHOKED  EXHAUST  PIPE 

The  illustration  shows  a  cross-section  of  a  badly  choked 
exhaust  pipe  that  was  removed  from  an  old  steam  engine 
that  had  been  in  service  many  years.  The  incident  was  de- 
scribed in  the  April  number  of  The  Locomotive  as  follows: 

"A  certain  tannery  in  New  England  was  fitted  out,  many 
years  ago,  with  a  small  slide-valve  engine,  which  was  oper- 
ated at  a  pressure  of  70  or  80  pounds  per  square  inch,  and 
which  proved  to  be  adequate,  until  quite  recently,  to  the 
wants  of  the  plant.  We  do  not  recall  the  dimensions  of  the 
engine,  except  that  the  exhaust  pipe  was  three  inches  in 
diameter,  internally;  nor  do  we  know  the  exact  date  when 
the  engine  was  installed.     Inquiry  elicited  the  fact,  however, 

that  no  repairs  had  been  made 
upon  it  within  thirty-five  years; 
and  hence  the  state  of  affairs 
that  we  are  about  to  describe 
had  existed  for  that  period,  at 
least. 

"A  short  time  ago  the  owners 
of  the  plant  decided  to  throw 
out  the  old  engine,  and  replace 
it  with  one  of  the  Corliss  type, 
capable  of  furnishing  more 
power.  Upon  taking  the  old  en- 
gine down  It  was  discovered 
that  the  exhaust  pipe  was 
almost  completely  closed  by  means  of  a  piece  of  cast  iron.,  of 
the  general  appearance  indicated  by  the  lines  shown  in  the 
accompanying  sketch.  Cn  each  side  of  the  cast  iron  piece 
there  was  a  segment-shaped  space,  7/16  inch  wide  at  its  widest 
part;  and  the  entire  exhaust  of  the  engine  had  to  pass  through 
these  two  openings  for  thirty-five  years  or  more. 

"Mechanics  of  the  older  school  will  see  at  once  how  the 
thing  came  about;  but  for  the  benefit  of  the  youngsters  it 
may  be  well  to  explain.  In  former  years  it  was  customary 
to  thread  all  steam  piping  except  the  very  smallest,  by  turn- 
ing the  threads  upon  it  in  a  lathe.  In  order  to  secure  the 
pipe  properly  in  the  lathe,  it  was  necessary  to  provide  a 
center-piece  which  would  fit  inside  the  end  of  the  pipe,  and 
in  which  a  hole  could  be  made,  to  receive  the  tail-center  of 
the  lathe.  The  center-piece  was  of  course  supposed  to  be 
removed,  after  the  completion  of  the  thread;  but  in  the  case 
now  before  us,  this  detail  of  the  operation  was  forgotten,  or 
at  all  events  omitted,  and  the  pipe  was  put  in  place,  center- 
piece and  all. 

"The  editor  could  use  up  a  lot  of  space  in  trying  to  esti- 
mate the  waste  of  coal  that  this  forgotten  center-piece  has 
caused,  and  in  comparing  this  loss  with  the  cost  of  a  good 
indicator;  but  he  isn't  going  to.  No  indicator  was  ever 
applied  to  the  engine;  and  we  are  not  going  to  show  the 
owners  of  the  plant  how  big  a  mistake  that  omission  was." 


The  annual  prize  of  $5,000  instituted  by  King  Leopold  of 
Belgium  in  1874,  will,  for  the  year  1911,  be  awarded  for  the 
best  work  in  French,  Flemish.  English.  German.  Italian,  Span 
ish  or  Portuguese  on  "The  progress  of  aerial  navigation,  and 
the  most  effective  means  for  its  encouragement."  The  works 
submitted  for  competition  must  reach  the  Belgian  Minister 
for  Science  and  Art  before  March  1.   1911. 


Jilaclthury.y.Y. 


CrosS'Section    of    Exhaust    Pipe 
Choked  by  Lathe  False  Center 


KNURLS  AND  KNURLING  OPERATION8-2 

DOL'OLAa  T    HAUILTON- 

In  this  second  installment,  which  treats  of  speeds  of  Knurl- 
ing, number  of  revolutions,  camming,  etc.,  reference  is  made 
to  Figs.  1,  6,  10,  11  and  12  and  Table  I,  which  appeared  in  the 
.lurie  number. 

Speodrs  Hnd  Feeds  for  Knurlingr 

When  the  knurl  has  been  designed,  the  next  thing  to  con- 
sider, before  laying  out  the  cams.  Is  the  speed  and  feed  for 
knurling.  Tlils  is  a  subject  upon  which  very  little  has  ever 
been  published.  As  a  general  rule,  a  knurl  can  be  worked  at 
the  same  speed  as  the  circular  form  and  cut-oft  tools.  It  Is 
good  practice  to  feed  the  knurl  gradually  to  the  center  of  ibe 


Plff.  13.    Thumb-flcrew  to  be  knurled 

work,  starting  to  feed  where  the  knurl  touches  the  work  as  is 
shown  by  the  distance  c  in  Fig.  12,  and  then  to  pass  oft  the 
center  of  the  work  with  a  quick  rise  on  the  cam.  The  knurl 
should  also  dwell  for  a  certain  number  of  revolutions,  depend- 
ing on  its  pitch,  and  the  nature  of  the  material  being 
worked  upon.  Some  advocate  the  knurl  being  brought  into 
position  on  the  center  of  the  work  on  the  quick  rise  of  the 
cam,  and  then  being  allowed  to  dwell  for  a  certain  number 
of  revolutions;  but  the  writer  has  found  that  this  does  not 
worlv  satisfacitorily,  and  cannot  be  depended  upon.  It  might 
work  when  using  a   knurl   which   has   a   very   fine   pitch,   on 


CUT  OUT  TO  CLEAR  KNURL      | 
WHEN  REMOVING  BURR^    , 

\  I     . 


ifacbiiieri/.S.T.  ' 
Fi^.  14.     Circular  Forming  and  Cut-oIT  Tools  for  Making  Thumb-acre\^,  Pig.  13 

large  stock,  but  under  general  conditions  it  will  be  found 
that  gradually  feeding  the  knurl  to  the  center  of  the  work 
will  work  better. 

The  feed  required  for  a  knurl  is  governed  by  the  nature  of 
the  material  being  knurled,  the  diameter  of  the  material,  and 
the  width  and  pitch  of  the  knurl. 

The  surest  and  most  practical  way  to  find  the  feed  required 
for  a  knurl  on  a  certain  kind  of  material  is  by  experiment- 
ing. The  writer  has  collected  the  results  of  different  experi- 
ments and  compiled  Ihem  in  Table  II.  This  table  covers  prac- 
tically all  the  diffi  rent  materials  specified  in  this  article,  as 
the  angle  of  the  teeth  in  the  knurls  varies  in  accordance  with 
the  hardness  of  the  material  on  which  the  knurl  is  used.     In 
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thait  case  the  feeds  given  in  the  table  will  be  practically  the 
same  for  all  the  materials  previously  specifled.  These  feeds 
are  only  applicable  when  knurling  from  the  cross-slide. 

Under  these  conditions  the  depth  of  the  tooth  and  the  feed 
per  revolution  will  govern  the  number  of  revolutions  required 

TABI^  II.    FBBDS  FOR  KNURLING 


Diam. 

ut 
Stock, 
Inches 


Width  of  Knurl,  Inches 


Feed  per  Revolution,  Inches 


TO 
i 


? 


0.0010 
0.0014 
0.0018 
0.0022 
O.OU.'ti 

o.oo:$o 

0.0034 
0.0039 
0.0042 
0.0046 
0.0050 
0.0054 
0.00.59 
0.0062 
0.006S 
0.0070 


0,0005 

0 , 0009 
0.0012 
0.001(5 
0.0020 
0.0025 
0.0029 
0.0032 
0.0036 
0.0040 
0.0045 
0.0049 
0 , 0052 
0.0058 
0.0062 
0.0065 


I 


0 . 0005  1 . . 

O.OOIOIO. 

0.0014  0. 

0.0018  0. 

0.0022  0. 

0.0026  lO. 

0.0030  0. 

0.0034  0 

0.0038 

0.0042 

0.0048 

0.0052 

0.0055 

0.0058 

0.0060 


0005  . 
00100. 
0013  0, 
0017  0. 
0021  0, 
0025  0. 
0029,0. 


0033' 

0037 

0041 

0045 

0049  0 

0052,0 

00550 


0005  . , 
0010  0 
0015  0. 
0018  0. 
0032  0 
0028.0, 
00310. 
0034  0. 
0038  0. 
0042  0, 
0045  0 
0048  0 
0050  0 


(1005 

0010  0 


0015 
0020 
0024 

002810 

oo3ro 

0034  0 
0037  0 
0040  0 
0042  0 
0045  0 


0005  . . 

0010,0. 

ooulo. 
oon'.o. 

0020  0. 
O023'o. 
002H|0. 
0029  0. 
0033  0, 
0037,0, 
0040,0. 


0005 
0008 
0012 
0016 
0020 
0023 
0026 
0029 
0032 
0035 


to  knurl.  If  in  Fig.  12,  B  is  the  radius  of  the  stock,  d  is  the 
depth  of  the  tooth,  c  Is  the  distance  the  knurl  travels  at  a 
given  feed  per  revolution,  and  h  equals  R  —  d.  then  c  = 
VlP—  (R  —  dy. 


Total  Rise  on  Cam 
It  is  required  to  find  the  total  rise  on  the  cam  to  complete 
the  knurling,  and  also  to  cut  the  finished  piece  from  the  bar. 
The  total  rise  can  be  found  by  means  of  the  following  for- 
mulas, derived  by  the  aid  of  the  diagram  in  Fig.  15.    This 
shows  the  knurl  in  position  on  the  center  of  the  work,  and 
the  circular  cut-off  tool  is  also  shown  in  its  relative  position 
to  the  work  and  the  knurl. 
Let  T  =  total  rise  on  the  cam, 
A':=rise  required  to  knurl, 
jS  =  radius  of  stock  to  be  cut  off. 
A  =  distance  of  bevel  on  cut-off  tool  as  given  In  Table 

ni, 

C:=tolal    rise    required    to    cut-oft   S  +  0.010    Inch    (to 
approach)  +  0.005  inch  (to  pass  center  of  stock) 
+  A. 
£?  =  distance   from   center  of   circular   tool   to   edge   as 
shown,  when  tool  is  cut  down  below  the  center, 
a  =  radius  of  knurl  to  outside  diameter, 
6  =  radius  of  stock  minus  depth  of  tooth  in  knurl, 
c:=  distance  from  cutting  face  to  center  of  circular  tool, 
7j  ^  a  +  b  +  c, 
.Y=:  distance    from    center   of   cut-off   tool   to   center   of 
knurl,  when  it  is  in  position  on  the  center  of  the 
stock, 
if  ^radius  of  stock, 
r  =3  radius  of  knurl, 
i?i=  radius  of  cut-off  tool, 
7?;;^  radius  of  knurl  holder  shown  in  Fig.  1, 


TABLE  III.     DIMENSION  A,  PIG.  Id.  FOB  DIFFERENT  ANGLES  OF  COT-OFP  TOOLS 


Thickness 
of    • 
Tool 


0.030 
0.035 
0.040 
0.045 
0.050 
0.055 
0.060 
0.065 
0.070 
0.080 
0.090 
0.100 
0.110 
0.115 
0.120 
0.135 


/3  =  10  deg. 


0.00.V2 
0.0061 
0.0070 
0.0079 
0.0088 
0.0096 
0.0105 
0.01J4 
0.0123 
0.0140 
0.01.58 
0.017U 
0.0193 
0.0303 
0.0311 
0.0220 


2  A 


p  =  15  deg. 


2A 


p  =  18  deg. 


p  =  20  deg. 


0.0105 
0.0123 
0.0140 
0.01.58 
0.0176 
0.0198 
0.0211 
0.0228 
0.0246 
0.0281 
0.0316 
0 . 0352 
0,0387 
0.0404 
0.0433 
0.0440 


0.0080 
0.O093 
0.0107 
0.0120 
0.0134 
0.0147 
0.0160 
0.(J174 
0.0187 
0.0214 
0.0241 
0.0268 
0.0294 
0.0308 
0 . 0321 
0.0335 


0.0160 
0.0187 
0.0214 
0.0241 
0.0268 
0.0294 
0.0321 
0.0348 
0.0374 
0.0428 
0.0482 
0.0.536 
0.0.589 
0.0616 
0.0643 
"0.0670 


0.0097 
0.0113 
0.0130 
0.0146 
0.0162 
0.0178 
0.0195 
0.0211 
0.0227 
0.0260 
0.0292 
0 . 0325 
0.03.57 
0.0373 
0.0390 
0.0406 


0.0195 
0.0227 
0.0260 
0.0292 
0.0325 
0.03.57 
0.0390 
0.0422 
0.04.55 
0.0.520 
0.0585 
0.06.50 
0.0715 
0.0747 
0.0780 
0.0812 


p  =  28  deg. 


0.0109 
0.0127 
0.0145 
0.0163 
0.0182 
0.0200 
0.0218 
0 .  0236 
0.0254 
0.0291 
0.0327 
0.0364 
0.0400 
0.0418 
0.0436 
0.04.55 


0.0218 
0.0255 
0.0291 
0.0327 
0.0364 
0.0400 
0.0436 
0.0473 
0.0509 
0.0582 
0.0655 
0.0728 
0.0800 
0.0837 
0.0873 
0.0910 


0.0127 
0.0148 
0.0169 
0.0190 

0.0212 
0.0233 
0.02.54 
0.0275 
0.0396 
0.0339 
0.0381 
0.0424 
0.0466 
0.0487 
0.0.508 
0.0530 


0.02.54 
0.0298 
0.0389 
0.0381 
0.0424 
0.0466 
0.0508 
0.0551 
0.0593 
0.0678 
0.0763 
0.0848 
0.0983 
0.0975 
0.1017 
0.1060 


Let  J?  =  0.125  inch  and  (J  =  0.0164  inch;  then  7i  =  0.1086 
inch.  Therefore  c  =  v  0.125-'  —  0.1086=  =  0.062  inch  =  rise  re- 
quired. 

Revolutions  Required  to  Knurl 

Assume  that  it  is  required  to  find  the  number  of  revo- 
lutions to  knurl  a  piece  of  gun  screw  iron,  V4  inch  in  diam- 
eter, with  a  knurl  %  inch  wide  of  36  pitch.  The  included 
angle  of  the  tooth  for  gun  screw  iron  is  SO  degrees.  The  cir- 
cular pitch  is  0.0277,  and,  referring  to  Table  I,  the  depth  of 
the  tooth  is  0.0164;  the  distance  c,  as  worked  out  in  the 
previous  example,  is  0.062  inch.  Then,  referring  to  Table  II, 
the  feed  per  revolution  for  a  knurl  i^  inch  wide,  knurling  on 
Vi-inch  stock,  is  0.0016  inch  per  revolution.  Therefore,  total 
0.062 

revolutions    required  =  ^ ^Z^.l    or,    approximately,    39 

0.0016 
revolutions.     In  some  cases  the  feeds  given  in  Table  II  can 
be  increased  50  per  cent  and  still  give  good  results. 

Example  of  Knurling  Operation 
Let  us  now  assume  an  example  of  a  knurling  operation  on 
the  Xo.  0  Brown  &  Sharpe  automatic  screw  machine,  and  find 
the  principal  dimensions  of  the  cam  for  performing  same. 
A  thumb-screw,  as  is  shown  at  Fig.  13,  is  to  be  knurled  with  a 
32-pitch  knurl.  %  inch  wide,  using  a  cross-slide  knurl-holder 
as  shown  in  Fig.  1. 


F  =  distance   between   the   knurling   and   cut-off   opera- 
tions.    Then 
E  =  V  J?,'  -  c';  X  =  s/  R,'-  h';  N  =  ^J  IT-  -  (JR  -  d)- 
(SeeFig.  13). 

F  =  X— (S  +  E),     T  =  y  +  F+C, 


-jNk- 


KNURL  IN  POSITION 
ON  CENTER  OF  WORK-s 


■+^;^^J 


Fig.  15.     Diagram  for  Finding  Total  Rise  of  Cam  for  Knurling  Operation 

For  example,  let  it  be  required  to  design  a  set  of  cams  to 
make  the  thumb  screw  shown  in  Fig.  13,  the  material  being 
"s-inch  round  brass  rod.  and  on  which  is  cut  a  32-pitch  knurl. 
For  the  knurling  operation  we  will   use  a  cross-slide  knurl- 
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NAME 
MAUIJ  U 
MA,TE« 
SPIND 

/ 

Knurled     Thumb 

Jcretv 

CKWAKn 
JCTINIU  HRS 

CHUCKINCV 

N   N«  O     B  &S  AUTO.SCW.W  MACHINE 
,^,.  i.a^^   ^'a   Round  Brass  ffod 
LE  SPEEDS '''5'7^'RPM  FORWARD,      I800       y 
PIECE     14       SRCdNIIS,     ^^^'      PIECES  GH 
GEAR  ON  DRIVING  SHAFT,                N9   2(9  GEAJ 

?PM  HA 
BSS  PHUD 

1 

f...i-      ^^U 

Iju     60 
1\^ 

R  ON  WORM  SHAFT. 

\.sOrif, 
II,  1909 

* 

nwi;  \v 

ruiii-Kv 

\w.\- 

M- 

bi 

u 

% 

8 
g 

I 

a 
H 

H 

H 

HUNH. 

START 

KlNISil 

UI«K 

T"KK]l 

OPKRATI(>N.:S     PKKKOHMKIJ 

21. 

S 

0 

S 

Feed  ^tock  to  slop  and  chuck 

ZS.Z 

6 

5 

II 

Revolve-  turret 

SO.  4 

12 

II 

23 

0.240" 

0.00416' 

1  Rough  turn   (with  ho  Hon  mill) 

37.8 

9 

e 

IS 

0.062' 

0.00184  ' 

IForm     (dwell  0.01) 

ZS.Z 

6 

23 

29 

Revolve  turret 

29.4 

7 

29 

36 

0.  2  SO  ' 

0.0099' 

Finish  turn  (nith  Box  -  Tool;  dtvell  0. 01) 

ZS.Z 

6 

36 

42 

Revolve  turret 

l/.SS 

Z% 

42 

44% 

0.320' 

O.I64'x36P 

Die  on   > 

II.  SS 

Z% 

44% 

41^ 

0.320' 

a  164x36  P 

Die  off]  Reverse  Spindle 

18.3 

^ 

47i 

S2 

Clearance 

29.4 

7 

SZ 

S9 

0.  07S' 

0.00  ZSS" 

Knurl  on  rise 

4.2 

/ 

S9 

60 

Dwell  with  knurl  while  remorinq  burr  and  pass 
Cenler:    rise    0.080'                ' 

oyer 

16.  S 

4 

60 

64 

0.020" 

0.00158' 

fiemove  burr  (nith  form  tool)  dwell  0.01 

4.2 

1 

64 

6S 

a  114 " 

Rise  to  cut-off 

21. 

S 

70 

IS 

0.03S' 

0.00207' 

Point         Dwell  0.01  while  cutting  off 

88.2 

21 

6S 

86 

OIS0" 

0  00  ns" 

Start  cut-off  i 

42. 

10 

86 

96 

0.  040  ' 

0.0009' 

FTnish  cut-off . 

Revofve  Turref  fw/ce 

16.8 

4 

96 

100 

Clearance 

CAJsdS.    iead.   Front,   Back 

TO  2  THREADS  OR  0.0»4 


NO.  OB.  4  S.  AUTO  SCREW. 

MACHINE  CAMS. 

-   CONSTRUCTED  FOR     KNURLED  THUMB  SCRIW. 

SPINDLE    (1800    R.P.M.  FORWARD    \ 

SPEEDS   -,1800    R.P.M.  backward/ 

1  IsOTE-STAWP  OH 

^^.r,o    (60      ON  DRIVING  SHAFT  (    '"»""■ 
GEARS  ■'  \ 

(28     ON  WORM  SHAFT      ) 

1  PIECE  IN  14  SECONDS 
2571  PIECES  GROSS  PRODUCT  IN  10  HOURS. 


i'o<-;ifiirr»,.V.r. 


Fig.  16.     Cams  used  for  Making  Thumbscrew  In  Figr.  13 


S4r, 


MACHINERY 


Julv,  1909 


holder,  &s  shown  In  Fig.  1.  R  is  0.1875  inch,  r  is  0.375  inch, 
R,  is  1.125  inch,  R,  is  1.623  inch;  d  is  0.0156  inch,  angle  on 
cut-off  tool  Is  23  degrees,  and  the  width  of  the  cut-off  tool  is 
0.060  Inch;  then,  referring  to  Table  III,  A  Is  0.ii2.)4  inch. 
The  cut  down  below  the  center  on  the  circular  tool  c  is  5/32 
inch.  Then,  a  =  0.375;  b  =  0.1875  —  0.0156  =  0.1719;  c  = 
0.1562;  h  =  0.7031. 

/:=  V  (1.125'  —  0.1662')  =  1.114. 

A'=  V  (1.625"  — 0.7031')  =1.465. 


TO  FACE  OF 
FACING  TOOL  "  ^^ 


Jilacltineri/,X.Y- 


Fig.  17.    Arrangement  of  Tools  in  the  Turret 


N=y  0.1875'  —  (0.1875  —  0.0156)'  =  0.075, 

5=:  0.1562  inch,  which  is  the  radius  of  the  shoulder  left  by 

the  circular  form-tool. 
C  =  0.1562  +  0.010  +  0.005  +  0.0254  =  0.1966, 
F  =  lA6a  —  (0.15G2  -f  1.114)  =  0.1948, 
T  =  0.075   +   0.1948   +  0.1966  =  0.4664    inch,    which    is  the 

total  rise  required  on  the  cam,  for  the  knurling  and 

the  cut-off  operations. 
Having  determined  the  total  rise  required  on  the  cam,  w-e 
will  consider  briefly  the  other  operations.     The  order  of  the 
various  operations  is  given  in  the  accompanying  layout  chart. 


Fig.  18.    Machine  set  up  and  ready  for  Making  Thumb-nuts 

and  the  position  and  type  of  tools  used  in  the  turret  are 
shown  in  Fig.  17.  As  all  the  various  operations  are  shown 
plainly  on  the  chart  very  little  explanation  will  be  required. 
Before  starting  to  design  the  cams,  the  drawings  of  the 
tools  suitable  for  performing  the  various  operations  are  col- 
lected, using  standard  tools  as  much  as  possible.  Then,  after 
selecting  the  various  tools,  a  lay-out  of  the  circular  form  and 
cut-off  tools,  as  shown  at  Fig.  14,  is  made.  After  having 
drawn  the  circular  tools,  and  also  laid  out  the  turret  opera- 
tions as  shown  in  Fig.  17,  the  order  of  the  various  operations 
is  considered.  Referring  to  the  plan  of  operations  sbow-n 
in  the  chart,  the  worlt  proceeds  in  the  following  order:  Feed 
stock  to  stop  and  chuck,  revolve  turret,  and  rough  turn  with 
the  hollow  mill  shown  in  Fig.  17;   while  the  hollow  mill   is 


turning  down  the  work,  the  circular  form  tool  is  brought  in 
and  forms  the  head;  the  form  tool  retrtats  so  that  it  will 
clear  the  face  of  the  hollow  mill;  then  the  turret  is  revolved 
and  the  finishing  bo.\-tool  shown  in  Fig.  17  turns  down  the 
portion  which  Is  to  be  threaded.  Now  the  turret  is  revolved 
and  the  die-holder  is  brought  into  position,  and  the  work  is 
threaded.  By  referring  to  Fig.  16*.  It  will  be  seen  that  the 
highest  portion  of  the  lobe  for  the  die  is  cut  down  equal  to 
two  threads,  or  0.0554;  this  allows  the  die  holder  to  draw  out, 
and  the  spindle  reverses  on  the  tension  of  the  spring  (when 
a  draw  die-holder  is  used),  which  makes  the  die  work  easier, 
and  does  not  crowd  it  on  the  work.  After  the  die  comes  off  the 
work,  clearance  is  allowed  between  the  knurling  tool  and  the 
die  holder,  which  should  be  ample  so  that  the  tools  will  not 
come  in  contact  with  each  other.  Then  the  knurl  travels  onto 
the  work,  and  dwells  for  0.01  of  the  circumference  (which  In 
this  case  is  equal  to  4.2  revolutions  of  the  spindle),  when  on 
the  center  of  the  work.  It  is  then  forced  off  the  work  by  the 
rise  shown  in  Fig.  16,  on  the  back  cam.  The  circular  form 
tool  is  now  brought  in  again  and  removes  the  burr  thrown  up 
by  the  knurl;  the  form  tcol  is  cut  away  to  clear  the  knurl. 
Finally,  the  back  cross-slide  travels  in,  and  the  circular  cut-off 
tool  shown  in  Fig.  14  starts  to  cut  off  the  piece,  but  w-hile  the 
piece  is  being  cut  off,  the  pointing  tcol  shown  in  Fig.  17  Is 
brought  in  and  removes  the  burr  that  has  been  thrown  up  by 


Fig.  19.    A  Collection  of  Knurls  of  Different  Types 

the  die  on  the  end  of  the  screw;  the  piece  is  then  severed 
from  the  bar,  and  clearance  is  allowed  to  let  the  cut-off  tool 
return  before  the  stock  is  fed  out  again. 

Cutting  the  Cams 

After  the  blanks  have  beeji  spaced  off.  they  are  roughed  out 
by  drilling  a  series  of  holes  about  18  or  3/16  inch  away  from 
the  finishing  line  or  by  punching,  which  is  performed  on  an 
ordinary  punch-press.  Then  the  cam  is  put  onto  a  circular 
milling  attachment.  A  vertical  milling  attachment  is  used  in 
connection  with  the  circular  attachment,  and  a  mill  of  the  re- 
quired diameter,  which  depends  on  the  size  of  the  roll  on  the 
automatic  screw  machine,  is  used  for  cutting  the  cam.  The 
circular  attachment  is  graduated  in  degrees  and  minutes,  and 
it  is,  therefore,  necessary  to  find  the  number  of  minutes  in  the 
number  of  hundredths  on  the  lobe  of  the  cam  to  be  milled. 

The  surface  of  the  cam  is  divided  into  one  hundred  equal 
parts,  and  since  there  are  360  degrees  in  a  circle,  one-hun- 
dredth equals  3.6  degrees,  or  3.6  X  60  =  216  minutes. 

To  find  the  number  of  minutes  which  is  equal  to  0.001  inch 
rise,  divide  the  total  number  of  minutes  contained  in  the  lobe 
by  the  total  number  of  thousandths  rise.  When  cutting  the 
cam,  the  platen  of  the  milling  machine  is  moved  till  the  cut- 
ter comes  in  contact  with  the  edge  or  face  of  the  cam;  then 
the  cutter  is  fed  in  0.001  inch,  and  the  circular  attachment  is 
turned   the   required   number   of  minutes,   which   is  equal  to 
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O.dOl  inch  rise.  The  luilling  operation  ia  contiuued  in  this 
way  until  the  lobe  1b  completed.  Milling  the  cam  iu  this 
manner  leaves  a  series  of  little  steps,  or  rises,  which  can  be 
removed  with  a  file,  and  in  this  way  a  true  surface  is  obtained. 
In  the  half  lone,  Fig.  18,  are  shown.  In  position,  the  IooIb 
used  in  making  a.  k>iurled  thumb  nut.  The  crossslhii'  luiurl- 
ing  tool  illustiated  In  KIg.  1  Is  shown  at  B  In  position  on  tiu' 
back  cross-slide.  In  Fig.  19  is  shown  a  variety  of  knurls; 
at  H  is  shown  a  concave  knurl  made  by  the  method  illus- 
trated in  Fig.  6,  and  at  C  la  shown  a  pair  of  knurls  which  will 
produce  a  diamond  knurl  as  shown  In  Fig.  11,  when  they  are 
ustd  in  the  knurl-holder  shown  In  Fig.  10. 


DESIGN    AND    CONSTRUCTION    OF    ELEC- 
TRIC  OVERHEAD   CRANES-7 


END  CARRIAGES 
B.  B.  BROWN 

In  order  to  calculate  the  strength  of  the  end  carriages,  it 
is  only  necessary  to  find  the  maximum  wheel  pressure  occur- 
ring when  the  crab  and  load  are  at  the  extreme  end  cf  the 
span.     Take,  lor  example,  a  "JS-tcn  crane  with  a    Tj-ton    crab. 


R=2T.f. 
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30  TONS 

Fig.  44.     Diagram  for  Calculating  Wheel  Pressure  on  End  Carriages 

where  the  minimum  distance  from  center  of  load  to  center  of 
track  is  4  feet,  as  shown  in  Fig.  44. 

The  maximum  reaction  R  from  the  traveling  load  will  be 

46  X  30 

=  27.6  tons,  or  13.8  tons  per  wheel.     Added  to  this 

50 
is  the  wheel  pressure  due  to  the  weight  of  girders,  end  car- 
riages, etc.,  which  is  practically  divided  over  the  four  wheels, 
and  in  the  present  case  would  be  about  14  tons,  or  3%  tons 
per  wheel,  making  the  total  maximum  wheel  pressure  13.8  + 
3.5  =  17.3  tons. 
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Fig.  45.    Arrangement  of  End  Carriages  of  Crane  shoTwn  in 
OuUine  in  Fig.  44 

It  is  also  necessary  to  know  the  center  distances  of  the 
main  girders  and  of  the  traveling  wheels.  The  former  dis- 
tance is  decided  by  the  requirements  of  the  crab,  which  de- 
pend to  a  large  extent  on  the  height  of  lift,  and  consequent 
amount  of  rope  which  has  to  be  coiled  on  the  barrel.  There 
is  no  economy  in  cramping  this  dimension,  and  it  is  always 
a  convenience  to  be  able  to  take  a  moderately  long  lift  with- 
out altering  the  standard  patterns.  The  centers  of  the  travel- 
ing wheels  should  not  be  less  than  1/5  of  the  span,  for  elec- 
tric travelers,  particularly  those  traveling  at  high  speeds,  this 
proportion  having  been  found  the  most  suitable  to  resist 
cross  twisting. 

In  the  example  just  given  above,  the  end  carriage  would  be 
arranged  as  shown  in  Fig.  45.  It  will  readily  be  seen  that 
the  maximum  bending  moment  occurs  at  the  center  of  the 
main  girders,  where  it  is  equal  to  the  wheel  pressure  multi- 
plied by  the  distance  from  the  center  of  the  traveling  wheel 
to  the  center  of  the  girders  =  17.3  x  27  =  467.1  inch-tons; 
strtssing  the  material  up  to  5V2  tons  per  square  inch,  giving 
a    maximum    factor    of    safety    of    5,    the    modulus    required 

467.1 

would  be  =85. 

5.5 


Rolled  steel  channels  can  be  used  for  cranes  up  to  about  30 
tons  when  reinforced  with  flange  plates.  When  channels  are 
not  convenient,  plate  and  angle  sections  are  adopted,  con- 
sisting of  web  plates  and  angles.  Some  makers  substitute 
bracing  for  the  webs  between  the  girders,  but  It  is  doubtful 
wliether  any  economy  is  effected  by  so  doing. 

The  method  of  attaching  the  main  girders  Is  a  detail  of 
iome  importance,  the   various  i^ysteins  commonly   In   use  be- 
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Fig.  46.     Various  Methods  In  Use  for  Attaching  the  Slain  Glrdera 
to  the  End  Carriages 

ing  shown  in  Fig.  46.  Type  A  forms  a  very  neat  connection 
and  is  particularly  suited  for  cranes  up  to  about  15  tons. 
The  rail  and  top  flange  plate  should  be  run  across  the  top 
of  the  carriage  as  shown,  and  a  substantial  gusset  ought  to 
be  fixed  to  the  lower  flange  to  stiffen  the  joint.  The  two 
sides  of  the  end  carriage  are  tied  together  by  heavy  dia- 
phragms, as  shown,  and  this  arrangement  to  some  extent 
ensures  the  outer  member  of  the  carriage  taking  some  of 
the  weight.  The  tendency  for  the  inner  members  to  take  the 
full  load  is,  however,  one  reason  why  this  construction  is 
often  avoided  for  heavy  cranes,  in  favor  of  the  method  shown 
as  type  B,  which  is  the  strongest  and  most  satisfactory  form 
for  fixing  the  girders.  It  will  generally  be  found  in  this 
design  that  the  shallowest  construction  that  can  be  employed 
at  the  ends  of  the  girder  is  sufficiently  strong  to  carry  the  whole 
load,  even  if  it  were  concentrated  at  the  extreme  end  of  the 
girder,  and  this  fact  alone  ensures  both  members  of  the  end 
carriages  getting  an  equal   load,  and   at  the  same  time  does 


Lrj-dnn 


Machutery,y.T.  ^ 


Fig.  48.     Self-lubricating  Axle  Boxes 
for  Crane  Traveling  Wheels 


Fig.  47.  Traveling  VTheel 
with  Bushing  running  Loose 
on  Pin  iixed  to  the  Fram- 
ing 

not  encroach  too  much  on  the  head  room,  for  which  reason 
the  construction  shown  in  type  C  is  seldom  adopted.  The 
attachment  illustrated  in  type  D  is  strong  and  inexpensive, 
but  occasionally  has  the  fault  of  limiting  the  end  travel  of 
the  crab. 

Wheels,  Axles  and  Bearings 
The  most  convenient  sizes  of  traveling  wheels  taken  from 
practice  seem  to  be 

18  inches  diameter  for  cranes  up  to    4  tons. 

21  inches  diameter  for  cranes  up  to    7  tons. 

24  inches  diameter  for  cranes  up  to  25  tons. 

30  inches  diameter  for  cranes  up  to  25  tons  and  above. 


848 


MACHINERY 


July,  1909 


The  18-  nnd  21-iiich  wheels  should  be  made  of  cast  steel,  In 
order  to  withstand  the  wear  on  the  tread.  The  24-Inch  wheels 
are  sometimes  made  of  cast  steel  also,  but  general  practice 
inclines  to  steel-tired  wheels  for  this  and  larger  sizes. 

The  strains  due  to  shrinking  both  in  the  tire  and  center 
appear  to  be  very  great,  nnd  It  is  for  this  reason  that  the 
ct'nters  are  made  heavy  to  avoid  cracking.  A  very  conven- 
ient position  for  the  driving  spur  is  to  bolt  It  directly  to  the 
traveling  wheel,  and  is  a  better  arrangonieiil  than  casting  It 
on  the  center.  Some  makers  key  the  wheel  onto  the  axle, 
outside  the  carriage,  so  that  It  can  be  easily  removed;  this 
arrangement,  however,  rather  Interferes  with  a  neat  connec- 
tion for  the  platform  at  the  ends.  When  the  spur  is  attached 
directly  to  the  wheel,  allowance  should  be  made  for  the  con- 
sequent unequal  loading  on  the  sides  of  the  end  carriages. 

Some  makers  bush  the  traveling  wheels  and  run  them  loose 
on  pins  fixed  to  the  framing,  as  shown  in  Fig.  47.  This 
method  allows  the  wheels  to  be  easily  withdrawn  for  repairs, 
and  simplifies  the  lubrication,  which,  however,  should  consist 
of  grease  instead  of  oil,  owing  to  the  fact  that  the  latter  is 
apt  to  run  out  when  the  bushes  have  worn  slightly  oval. 


The  increased  width  of  the  lop  llange  gives  a  lateral  stiffness 
sufficient  to  withstand  the  most  severe  strains. 

The  various  forms  of  platform  brackets  in  use  are  shown 
in  Fig.  50.  The  advantage  of  each  type  of  bracket  is  a 
matter  of  opinion,  but  it  Is  generally  considered,  however, 
that  type  A  is  the  simplest  and  best  for  plate  girders,  and 
more  In  accordance  with  the  type  of  bracket  which  is  em- 
ployed to  carry  the  traveling  motor.  Type  B  Is  formed  of 
Hat  bars  about  3  X  %  inch  and  makes  a  very  suitable  bracket 
for  box  lattice  girders,  where  it  can  be  bolted  onto  the  verti- 
cal members  of  the  structure. 

Timber  is  generally  employed  as  a  platform,  on  acoount 
of  its  lightness  and  cheapness;  it  also  gives  the  best  foothold. 
^V^len  cranes  are  working  in  the  presence  of  fire,  U-lnch  steel 
chequer  plates  are  generally  used  in  place  of  timber,  and 
carried  on  steel  brackets  in  the  same  manner. 

A  type  of  platform  much  employed  on  the  European  con- 
tinent is  made  up  of  perforated  steel  screen  plates,  usually 
about  3/16  inch  thick,  which  possess  the  advantage  of  light- 
ness and  good  appearance,  while  the  cost  is  only  very  slightly 
in  advance  of  rolled  chequered  plates.     This  type  is,  however. 


n.x.T. 


Fig.  49.    Section  of  Girder  suitable  for 
Light  Cranes  of  Long  Spans 

The  diameter  of  the  axles  must  be  sufficient  to  resist  bend- 
ing from  a  distributed  load,  and  at  the  same  time  have  enough 
bearing  area  to  keep  the  pressure  below  1,000  pounds  per 
square  inch.  Large  cranes,  and,  in  the  case  of  some  makers, 
all  cranes  are  fitted  with  self-lubricating  axle  boxes,  of  the 
type  shown  in  Fig.  48.  The  roller  shown  in  this  illustration 
is  of  cork,  with  a  hardwood  spindle.  The  slot  in  the  casting 
requires  to  be  well  made,  or  occasionally  the  roller  may  be- 
come jammed  and  ineffective. 

Platforms,  Brackets  and  Traveling  Gear 
The  design  and  arrangement  of  the  platforms  and  brackets 
either  improves  or  detracts  from  the  appearance  of  a  crane, 
to  a  considerable  extent.  A  variety  of  opinions  seems  to 
exist  on  the  question  of  platforms,  and  while  one  engineer 
requires  platforms  on  both  sides  of  a  one-ton  traveler,  an- 
other may  be  satisfied  with  one  platform  for  a  25-ton  crane. 
In  the  case  of  light  high-speed  travelers,  it  has  been  found 
both  convenient  and  economical  to  have  only  a  small  platform 
over  the  cage,  to  stand  on  when  examining  and  oiling  the 
crab,  the  longitudinal  shaft  and  axles  being  oiled  from  below, 
or  from  a  platform  fixed  to  the  shop  end  wall. 

If.  however,  a  platform  must  be  fixed  to  cranes  having 
light  lattice  or  single  web  plate  girders  with  over  forty  feet 
span,  it  will  be  found  that  the  section  necessary  to  carry  the 
load  itself,  is  seldom  sufficient  to  withstand  the  torsional 
stress  due  to  the  platform  without  deflecting  laterally.  The 
best  means  of  overccming  this  difficulty,  which  practically 
applies  to  all  sizes  of  cranes  with  single  web  girders,  is  to 
attach  a  light  subsidiary  lattice  girder  to  the  main  girder  ' 
by  horizontal  bracing,  as  shown  in  Fig.  17  (April  issue). 
The  section  employed  can  be  very  light.  The  diagonals,  or 
tension  bars  are  formed  of  light  angles  in  preference  to  flat 
bars,  to  ensure  rigidity  and  freedom  from  vibration;  since 
they  are  strong  enough  to  take  compression,  they  obviate  the 
necessity  of  counterbraciug  the  central  bays. 

A  section  of  a  special  girder  is  shown  in  Fig.  49.  This 
has  been  found  eminently  suitable  for  light  cranes  of  long 
span,  traveling  at  a  high  speed.  In  this  design  it  will  be 
seen  that  the  top  flange  is  really  a  chequer-plate  platform,  one 
side  being  riveted  to  the  web  and  the  other  to  the  lattice 
bracing,  forming  the  front,  the  lower  side  also  being  braced. 
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Fig.  so.     Types  of  Platform  Braclfets 

most  suitable  for  those  cranes  having  lattice  braced  platform 
girders,  which  give  the  close  support  a  plate  of  this  descrip- 
tion requires. 

The  traveling  motor  ought,  theoretically,  to  be  placed  in 
the  center  of  the  drive.  Cranes  up  to  50  feet  span  are,  how- 
ever, sometimes  driven  with  the  motor  fixed  at  one  end,  but 
since  it  adds  very  little  to  the  cost,  it  is  best  practice  to  place 
the  motoV  in  the  center  for  all  cranes  over  30  feet  span. 

AVhenever  possible,  the  gearing  ought  to  be  confined  to  two 
reductions,  and  in  order  to  do  this,  the  motor  should  not  be 
speeded  above  600  revolutions  per  minute.  Ordinary  plum- 
mer  blocks  form  a  suitable  type  of  bearing  for  the  cross  shaft. 
The  bearings  are  usually  placed  on  about  10-foot  centers. 

When  using  flanged  couplings  for  this  shaft  in  conjunction 
with  timber  platforms,  there  is  always  the  disadvantage  of 
either  using  somewhat  high  plummer  blocks,  or  cutting  the 
platform  away  to  clear  the  flange,  and  this  difficulty  can  best 
be  avoided  by  using  ordinary  split  muff  couplings. 

r     *     * 

In  189S  there  were  not  more  than  200  automobiles  made  and 
put  into  use  in  the  United  States.  In  1909  the  total  number 
of  automobiles  made  and  sold  in  the  United  States  will 
approximate  82.000.  The  effect  of  the  development  of  the 
automobile  on  the  reduction  of  weight  of  prime  movers  may 
be  appreciated  when  it  is  considered  that  less  than  thirty 
years  ago  prime  movers  weighed  as  much  as  800  or  1,000 
pounds  per  horsepower  developed,  and  that  the  modern  auto- 
mobile engine  has  been  reduced  in  weight  to  well  under  ten 
pounds  per  horsepower  developed,  and  has  shown  its  great 
reliability  by  running  for  days  without  stopping.  The  aver- 
age horsepower  of  the  automobiles  produced  in  1909  is  about 
twenty,  the  82,000  machines  making  an  aggregate  of  1,640,000 
horsepower.  At  the  beginning  of  this  year  there  were  in  use 
in  the  United  States  over  184.000  automobiles,  aggregating 
close  to  4,000,000  horsepower. 

«     *     * 

The  first  aerial  pleasure  yacht  ever  built  has  recently  been 
ordered  from  the  firm  controlling  the  rights  of  the  Parseval 
type  of  air-ships,  and  is  being  built  for  a  customer  of  Ber- 
lin, Germany.  The  air-ship  will  be  used  for  pleasure  trips 
during  the  present   summer. 
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Supplement  to  MA 

Formulas  fot  the  Attide  In  (bb  oumber  Hititii 


V.  -FORMULAS  FOR  STRENGTH  OF  FLAT  PLATES 


Rectangular  Flat  Plates,  Sopported  at  alt  Four  Edges  and  Loaded  >vifh  a  Center  Load   iV. 

Author  and 
Reference  ' 

Pbrmula  as 
Given  by 
Author 

Safe  Load  at 

Center  of 

Plate 

w- 

Unit  Stress  in 
Extreme  Fiber 
of  Material 
f' 

Thickness  of  P/afe 
in  Inches 

I- 

Grashof, 

Trauftvines  C.  £. 

Pocket  Book, 

Page  493 

3CWLI 
C-  2. 

Ll 

.          WLL 

1.73 1      7', 

•^  I'a'.i'} 

Rankine, 
Civil  Engineering, 
Page  S43 

^'  8(1**1*) 

Where  L  is  less 
fhon   1.19  1 

0.4sf^'('-/^'> 

^■^^  t'(L*.l*) 

Jfd'fi*) 

Rankine, 
Ciyil  Engineering, 
Page  S43 

M"  -^  being  the  same 
as  tor  a  plate  support 
ed  at  side  edges  only 

0.67  '''' 
I 

Wl 

--Vt? 

Rectangular  Flat  Plates,  Firmly  Secured  along  all  Four  Edges  and  Loaded  yyit/j  a  Center  Load  yV. 

Grashof, 
Traufyyines  C.E. 
Pocket  Book, 
Page  493 

3CWLI 
^'zi'CL'^l') 

C=/.7S 

038   fl'^'-"^  ^"^ 

■'6-       '^'■^ 

""iUl'^l^) 

Note  ■■  Rankine  gives  Bending  Moment  M  only  as  given 
■M^Matimum  Bending  Moment,  Inch  Pounds.                                                 /"   Znd.  line.     Writer  assumes  Resisting  Momenf 
L  '  Long  Span  Between  Supports.                                                                      M,    as  Mi  =  tU-                  <                   2 
I 'Short  Span  Betiveen  Supports.                                                                                          ^            3tVL  I         fit     ,^      v\/l      fLT 
W,f, and  t  as  given  above                                                                                        Then  M- M,  or  g^  ^4^.^<^-     ^     °'-°    4    ~     (, 

compiled  by  William   P.  Fischer 


VI.-FORMULAS   FOR   STRENGTH   OF   FLAT  PLATES. 


Circular  Flat  Plates,  Supported  Jill /Iround  The  Edge,  Loaded  /////>  a  To  to/  loac/  l^'Pff^TT, 
Uniformly  Distributed  0/er  The  Unsupported  Surface  ^rea  Of  The  Pfafe. 

Author 

and 
Reference 

Formula 
as  Given 

by 
Author 

Sate  Load 

Per  Unit 

of  Surface 

Area 

P- 

Radius  of 

Plate  to 

.Supported 

Edge 

/?  = 

Unit  Stress 
It)  Extreme 
Fibers  of 
Material 

f  = 

Thickness 
of  Plate, 
Inches 

/  = 

Total  Safe 

Load 
'  PR'7T= 

Deflection 
at  Center 
of  Plate 

Revleaux, 
Trautwines 
C  E.  Pocket 
Book 
1906, 
Page  493 

^■'4 
'■'B 

R^ 

'li 

PR^. 

-yr 

spr" 

6SP 

W 
0.314  Yz 

a«/f 

3.l4Zfi^ 

--7? 

Grashof, 
Henfs,  M.  E 
fbcket  Book 

1903 
Page  900 

P=  Cft"^ 
SR' 

"^ 

lOSSlJJ 

0.633  ''^^ 

0.9I3rJ^ 

--■3 

• 

0.  265  -j^ 

csisff 

3.77  fi^ 

0.ZZ3  "'f 
Ei^ 

Bach, 

Hutte 
Des  Ingenievrs 
Taschenbuch 

,    CPR^ 
C-0.87 

,.# 

'■"'R 

0.93  rJ^ 

0.7  "f^l 
Et^ 

0-^^^.-^ 

o.szefl 

36fi^ 

0.Z23   ^''^ 
Et' 

Johnson, 
The  Material 
of  Construction, 
1897, 
Page    73 

,..JI 

R^ 

'Jf 

PR' 

^ji 

No  case 
given 

0.3,4  % 

asejf 

3.l4Zfl^ 

No  case 
given 

£'  Coefficient  of  Ftasf/city.                 TT=  3.14/6                                                                             \ 

Oomplled  by  William   F.  PlBobar 


,  July,  1909 

eoglh  of  Flat  Qrcular  Plates' 


VII.-FORMULAB    FOR    STRENGTH   OF   FLAT   PLATES. 


Circular  Flat  Plates  Firmly  Secured  All  Around  The  Fdge,  Loaded  tVifh  a  Total  load 
W=  PR^TT,  Uniformly  Disfribu/ed  Ofer  T/ie  Unsupported  Surface  Of  Tf?e  P/afe. 

Author 

and 
Reference 

Formula  as 
Given  by 
Author 

Safe  Load 

Per  Unit 

of  Surface 

Area 

P- 

Radius  of 

Plate  to 

■  Supported 

Edge 

F- 

Unit  Stress 

in  Extreme 

Fiber  of 

Material 

f' 

Thickness 

of  Plate, 

Inches 

I' 

Total 
Safe  Load 

-pf^rr- 

Peflecfion 
at  Center 
of  Plate 

Y- 

Heuieaux, 

Trauttvines 

C.  £.  Pocket 

Book, 

I906 

Page  493 

P-I^(i)^ 

R^ 

.  i.22StJl 

0.667  ^^ 

aaiesRj-^ 

-;^ 

0.46jf 

4.7  fi^ 

0.053^ 
El' 

1    Qrashot, 
Kent's  M.E. 
Pocket  Book, 
Page  283 

f    zpr' 

3t^ 

P.  3fl^ 
2/?2 

,.2ZSiJl    ^ 

0.667  £fl 

o.aiespM 

PR' 
6£i» 

o■^f. 

o.4eJ^ 

4  7fl^ 

Bi' 

Johnson, 
The  Materials 
of  Construction, 
Page  73 

f^  3PR^ 

,.34  f'l 
R^ 

'■'S4fjl 

0.7sf^ 

0.366  RJ^ 

No  Case 
Oifen 

0.239  — 

0.49j^ 

4l3ff^ 

No  case 
Given 

E-  Coefficient  of  elasticity                     7T-3./4/6 

Compllad  by  WlUlam  P.  Fischer  _ 


VIII.-FORMULAS    FOR    STRENGTH  lOF   FLAT   PLATES 


Flat  Circular  Plafes  Loaded  l^ith  a  Concentrated  Load  W  Applied  Af  a  Circumference, 


Ttie  ffadius    Of  Which  Is    75  . 


^ 


^ 


5    Fig.  I. 


^    Fig.2. 


1 

^W//^v 

5 

1 

Plale  Supported  All  Around   The  Edge,   Fig.  /. 


Author  and 
Reference 


Bach, 
Hufte. 
Des  Ingenieurs 
Toschenbuch 


Orashof, 
Kenf's  M.E. 
Pocket  Book, 
Page  284 


Formula  as 
Oiven  by 
Author 


rr^    3  R'  i^ 

Cj_-  IS       


~fTt^      f,     , 


unit  Sfress  In 
Exfrerne  Fibers 

of  Material, 
Lbs.  per  sq.  Inch 


1.433 


wa-yp 


Thickness  of 
Plate  in  Inches 


A  2 


W(l- 


3  R  ' 


See  Table  Beloiy. 


Safe  Load 


.   Deflection  at 
Center  of  Plate. 
Inches 
Y- 


0.7 


tr 


'•'     3  R' 


rrty 


o.s 


0.53 


El' 


Table    Giving  Values  of  C.  (Orashof) 


10 


4.07 


20 


s.oo 


30 


S.S3 


40 


S.92 


SO 


6.22 


ZZlC-(jAhnog§*l) 


Orashof, 
Huffe. 
Des  Ingenieurs 
laschenbuch 


Plate  Firmly  Secured  All  Around  The  Edge,   Fig.  2. 
? 


^4->--.|f. 


n3' 


0.424  ^/*il. /.Off.  ^ 


2.36 


ff' 

r*.ncff^ 


0.48 


WR" 

£e 


£■=  Coefficient  of  Elasticity.  Tr=  3. 1416 


OompUed  by  WUll«in  F.  Fischer 


Jiilv,   190!) 


MACHINERY 


84'J 


PACKING  MACHINERY  FOR  EXPORT 

In  this  Iho  second  article  on  piKkiiig  marlilneiy  for  oxpoit 
isee  Macuixkhy,  February,  1909 )  we  Illustrate  the  packages 
employed  by  a  number  of  machine  tool  builders,  which  have 
beeu  especially  photographed  for  MACiiiMatY.  We  feel  that  the 
subject  still  is  an  important  one,  uotwitlistiindiiiK  the  depres- 
sicu  In  expoi't  trade  of  machinery.  Even  thouKh  Kuropeau 
countries  buy  Ics.s  and  less  of  our  niachlncB  propurtionally 
as  years  go  by,  there  is  no  reason  for  our  nianufacturers  to 
neglect  foreign  business.  With  proper  encouragement  a  ma- 
chine tool  trade  can  be  worked  up  in  other  countries  btsides 
Europe.  South  America  is  a  very  promising  field  for  future 
sales.  It  is  a  land  practically  untouched  by  American  manu- 
facturers, and  now  is  the  time  when  we  should  be  doing  the 
Initial  worlv  to  build  up  a  trade  that  should  grow  with  years 
and  become  as  inii)ortant  'in  time  as  the  Eurojiean  trade.  As 
being  of  particular  signiruance  now,  we  quote  from  a  boolc 
entitled  "Aids  to  Shippers,"  published  by  OeUichs  &  Co., 
New  York: 


age,  and  forbids  the  placing  of  different  kinds  of  nierchaiidiae 
In  one  receptacle." 

The  packing  of  a  uillling  machine  for  export  as  practiced 
by  the  Kenipsmith  Mfg.  Co.,  Milwaukee.  Wis.,  is  illustrated 
in  Figs.  1  and  2.  At  one  time  tbia  company  exported  Hi)  per 
cent  of  Its  product,  and  its  export  trade  now  averages  about 
;!0  per  cent,  so  thai  of  necessity  it  has  developed  methods  of 
packing  which  reduce  complaint  from  defective  shipping  to 
a  minimum.  In  the  past  live  years  it  has  received  only  one 
complaint  of  trouble  resulting  from  packing. 

The  milling  mailiine  to  a  certain  extent  is  self-ronlained, 
and  therefore  lends  Itself  very  well  to  a  compact,  substantial 
package,  and  this  condition  is  Improved  for  export  by  par- 
tial dismantling.  The  table  is  removed  and  placed  in  a  low 
place  in  the  case,  and  the  knee  is  run  down  to  a  low  position 
on  the  column.  The  lounter-shaft  is  packed  at  the  rear  of  the 
machine  with  the  pulleys  at  the  bottom,  as  shown  In  Fig.  1. 
The  loose  parts  are  carefully  packed  with  a  liberal  amount  of 
excelsior  in  a  box  within  the  main  case.  This  illustration  also 
shows  the  method  of  framing  and  bracing.    The  lumber  used 


Pig.  1.    Kempsmith  Knee-type  MLlUng  Machine  in  Framework  of 
Export  Packing-case 

"Commerce  flows  along  the  lines  of  least  resistance,  and 
those  manufacturers,  merchants,  farmers  and  miners  will  be 
most  successful  in  extending  their  markets,  who  deliver  their 
goods  to  the  purchaser  wherever  wanted.  Nothing  has  con- 
tributed so  much  to  the  material  wealth  of  the  entire  world 
as  the  tremendous  strides  made  in  transportation  facilities 
during  the  last  century,  and  transportation  has  become  the 
most  valuable  commodity  cf  the  present  day,  as  in  nearly 
every  instance  the  cost  of  carrying  an  article  to  its  ultimate 
destination  determines  the  question  of  its  sale.  Too  much 
stress  cannot  be  laid  upon  the  care  that  should  be  exercised 
in  packing  merchandise  exactly  in  compliance  with  the  wishes 
of  purchasers,  no  matter  how  trivial  they  may  seem.  IT,  for 
instance,  a  buyer  should  instruct  a  shipper  to  arrange  his 
package  in  such  a  way  that  a  certain  weight  or  size  be  not 
exceeded,  it  is  no  doubt  that  the  goods  are  to  be  carried  on 
mule  back  or  similar  conveyance  to  the  interior.  A  request 
especially  from  South  American  countries  will  frequently  be 
made  that  but  one  kind  of  goods  be  placed  in  each  package, 
and  this  also  should  be  strictly  carried  out.  Failure  to  ob- 
serve this  rule  results  in  heavy  fines  by  customs  autliprities, 
as  the  laws  of  the  respective  countries  demand  that  each  kind 
of  goods  imported  therein  must  be  packed  in  a  separate  pack- 


Fig.  2.     View  of  Packing-caee  for  Kempamith  Knee-type  Milling  :.;, 
showing  Opening  at  Top  for  Handling 

is  white  pine,  as  this  timber  does  not  split  and  is  in  other 
respects  better  for  the  purpose  than  hemlock  or  other  woods. 
The  machine  is  securely  bolted  to  6  x  8  inch  skids,  and  the 
frame  is  of  2  x  4  inch  material.  The  corner  posts  are  further 
supported  by  intermediate  cross  and  upright  posts,  and  the 
top  framing  is  placed  against  the  overhanging  arm  so  as  to 
support  the  machine  in  case  it  is  turned  over  on  its  side. 

The  sheathing  is  l\i  inch  lumber  nailed  vertically,  as  shown 
in  Fig.  2.  Three  strips  of  1/16  inch  x  1  inch  band  iron  are 
passed  around  the  bottom,  top  and  middle  of  the  completed 
case.  Two  of  the  top  boards  of  the  case  are  screwed  insread 
of  nailed,  this  being  done  for  convenience  in  removing  them, 
and  thus  providing  an  opening  for  inserting  ropes  or  other 
tackle  appliances  for  handling  the  machine.  This  feature  is- 
known  to  customers  abroad,  and  facilitates  the  handling  of  the 
machine.  An  end  board  shown  in  the  same  illustration  is 
provided,  which  is  likewise  screwed,  with  notice  to  the  custom 
olBcials  that  the  same  is  the  proper  place  to  open  the  case  for 
inspection. 

All  fiuished  surfaces  of  the  machine  are  thoroughly  slushed 
over  both  externally  and  internally  to  protect  them  from 
dampness.  It  is  not  safe  to  leave  a  finished  surface  on  the 
interior  of  the  machine,  as  the  damp  salt  air  can  work  just 
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as  mucli  iiijuiy  to  pni-ts  on  the  Interior  as  to  those  on  the  ex- 
terior, it  not  protected.  For  the  overhanging  arm  and  upper 
finislied  surfaces  a  special  brand  of  slush  is  used  which 
hardens  soon  after  application.  The  reason  for  this  is  that 
the.-;e  parts  are  subject  to  e.xposure  in  liandliuK  both  in  ship- 
ping and  receiving  at  the  other  end.  The  hardened  shisli  is 
not  easily  rubbed  off  by  the  use  of  ropes,  etc..  in  handling, 
and  therefore  protects  these  parts  from  exposure  and  rust, 
even  though  subjected  to  considerable  wear.  This  hardened 
slush  is  easily  removed  with  benzine. 


Fig.  3.    Framework  of  Foreign  Export  Package  for  FeUows  Gear  Shaper 

Figs.  3  and  4  illustrate  the  framing  and  exterior  of  the 
package  used  by  the  Fellows  Gear  Shaper  Co..  Springfield, 
Vt..  for  protecting  gear  shapers.  The  gear  shaper,  like  the 
milling  machine,  is  largely  self-contained,  and  does  not  offer 
serious  difficulties  in  the  matter  of  substantial  packing,  and 
very  little  dismantling  is  necessary.  The  frame  work  is  well 
braced  with  about  4x6  inch  stuff  and  2x4  inch  pieces  be- 
tween. Substantial  skids  are  provided,  and  the  sheathing  is 
nailed  vertically,  as  illustrated  in  Fig.  4. 

The  package  illustrated  in  Fig.  5  is  a  remarkable  example 
of  compact  packing  of  a  tool,  which  to  the  ordinary  observer 


Fig.  4.     The  banie  Case  shown  in  Fig.  3.  Boarded  up 

would  seem  quite  incapable  of  being  put  in  such  close  com- 
pass. This  package  is  the  one  employed  by  the  W.  F.  & 
John  Barnes  Co.,  Roekford.  111.,  for  its  upright  drills.  The 
machine,  which  is  a  25-inch  drill,  is  packed  into  a  case  meas- 
uring 76  X  49  X  1211.  inches,  the  gross  weight  of  which  is 
about  1,300  pounds.  The  company  has  lost  only  one  of  its 
drills  thus  packed  for  export.  It  will  be  observed  that  the 
base  is  removed  as  well  as  the  table  and  packed  alongside  of 
the  frame  with  the  cones,  feed  gearing,  etc.  Other  parts  are 
packed  in  the  interstices  so  that  the  amount  of  waste  space  is 
reduced  to  a  minimum.   Thts  can  be  judged  from  the  fact  that 


the  cubic  contents  is  only  about  27  cubic  feet  and  the  weight 
Is  1,300  pounds,  or  4S  pounds  per  cubic  foot.  The  case  is 
built  up  of  lumber  1 U   inch  thick. 

The  Cincinnati  Machine  Tool  Co.  employs  a  very  strong 
fiainework  for  its  upright  drills,  covering  same  with  six- 
or  eight-inch  wide  flooring  nailed  aljout  six  inches  apart. 
The  company  has  found  this  styie  of  open  package  satis- 
factory. It  enables  the  freight  handlers  to  see  what  they  are 
handling,  and  if  a  breakage  occurs  between  Cincinnati  and 
New  York  it  saves  shipping  the  broken  machine  all  the  way. 
to  Kurope.  Practically  no  breakages  are  reported,  but  not- 
wilhstaiidiug  the  satisfactory  experience,  the  foreign  dealers 
request  closed  boxfs.  and  now  the  company  is  packing  in 
the  same  way  as  bt  foie  and  closing  the  cases  tight. 

The  Ingersoll  Milling  Machine  Co.,  Roekford,  111.,  builders 
(•f  heavy  milling  niacliines  of  the  pinner  type,  dismantle  the 


Fig.  5.    Twenty-flve-inch  Upright  Barnes  Drill  packed  for  Foreign  Shipment. 
Note  the  Compact  Arrangement  of  Parts  and  Little  Waste  Space 

machines  for  their  export  trade  and  pack  the  parts  in  boxes 
made  of  2  x  6  inch  dressed  and  matched  lumber,  making  the 
boxes  perfectly  tight. 

The  Roekford  Drilling  Machine  Co.,  Roekford,  III.,  dis- 
mantle all  its  machines  shipped  abroad  and  pack  in  substan- 
tial boxes,  bracing  the  large  parts  thoroughly.  This  method 
has  the  objection  of  requiring  the  foreign  customer  to  re- 
assemble the  machine,  and  where  this  is  done  by  users,  trouble 
sometimes  arises  through  improper  assembling.  The  ad- 
vantage from  the  point  of  the  manufacturer  lies  in  that  the 
machines  do  not  occupy  so  much  cubic  space  as  otherwise, 
and  therefore  the  freight  rates  are  lower. 

Fig.  6  illustrates  the  package  employed  by  the  Edwin  Har- 
rington, Son  &  Co.,  Inc.,  Philadelphia,  Pa.,  for  their  long 
lathes.  The  machine  in  the  package  is  the  28-  and  48-inch 
extension  lathe,  ordinarily  used  as  a  lathe  of  2S-inch  swing. 
In  packing  this  machine  the  head-  and  tail-stock  are  put  in 
one  box.   while   the  carriage  and   small   parts   are   packed   in 
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other  boxes.  The  lead  screw  is  left  in  place  on  the  side  ot 
the  bed,  and  boxed  in.  The  illustration  shows  the  bed  upside- 
down.  This  package  onl.v  partially  protects  the  machine,  the 
bottom  being  open  and  the  Iranie  work  being  held  together  by 
strong  cross-tits.  The  upper  part  of  the  bed  or  finished  sur- 
face is  protected  from  dampness  by  boarding.  In  conclusion 
we  quote  again  from  "Aids  to  Shippers"  on  the  importance 
of  marking  packages: 

"It  is  an  established  fact  that  the  marking  ot  packages 
plays  a  considerably  more  important  part  in  export  shipping 
than  most  American  manufactureis  and  export  merchants  are 
willing  to  credit.  As  an  instance,  we  desire  to  call  attention 
to  the  fact  that  several  South  American  countries  require 
that  all  marks  on  the  packages  must  be  stencilled,  brush  or 
other  kind  of  marking  being  prohibited  by  law.  Some  coun- 
tries, on  the  other  hand,  demand  thai  the  distinguishing 
marks  and  numbers,  etc.,  be  placed  on  the  four  sides  of  each 
package.  Again,  some  demand  that  the  net  and  gross  weight 
In  kilos  appear  on  each  case,  together  with  a  number,  which 
latter  must  correspond  with  the  number  of  the  same  case 
given  in  the  consular  documents.  It  is  needless  to  observe 
that  where  the  laws  of  the  different  countries  demand  such 
markings,   failure   to  comply  with   the   regulation   always   re- 


A  RIVETING  FIXTURE 

OKONO 

Tlie  accompanying  engraving  illustrates  a  fixture  which 
was  designed  for  use  in  a  pneumatic  riveter.  The  work  is 
shown  in  the  two  views  in  Fig  1,  and  consisiB  of  an  oblong 
casting  with  a  half-round  top,  having  a  hole  B  extending 
through  it  and  a  hole  C  in  one  end.  The  five  small  boles 
D  were  drilled  in  the  center  of  the  casting  and  about  two- 
thirds  of  the  way  through.  The  side  A  is  finished,  and  the 
holes  It  and  C  are  a  gage  distance  from  this  surface.  The 
face  E  is  also  finished  square  with  A.  In  the  finished  piece, 
small  springs  were  placed  in  the  lower  portion  marked  F 
of  the  holes  I),  and  it  was  necessary  that  the  outer  part  of 
the  holes  I)  should  be  plugged  in  order  to  have  a  continuous 
ring  of  metal  around  the  top  part.  Small  brass  disks  were 
inserted  in  these  holes  and  expanded  by  the  riveter  suffl- 
ciently  to  tightly  All  the  hole.  Fig.  2  shows  a  lop  view  of 
the  fixture:  Fig.  3,  an  end  view,  and  Fig.  4,  a  side  view  with 
lever  G  removed. 

The  fixture  consists  of  a  cast  iron  base,  planed  oft  on  the 
bottom,  having  a  round  boss  //  which  fits  into  the  bed  of  the 
riveter.     The   base   is   dovetailed,  as  shown,   for   the  slide   /, 


Fig,  6.    Extension-bed  Harrington  Lathe  packed  for  Export 


suits  in  fines,  delays  and  many  ether  petty  annoyances  at 
destination,  the  fines,  in  many  instances,  exceeding  the  value 
of  the  goods  considerably.  In  all  Instances  every  case  must 
be  distinctly  marked  with  the  port  of  destination  in  full,  this 
requiiement  emanating  from  the  steamship  companies  and 
being  covered  by  the  term  'Port  Mark.'  " 

*  *  * 
The  gas  pressure  in  the  powder  chamber  of  the  Springfield 
rifle,  model  19U3,  for  the  latest  pattern  cartridge,  is  about 
49,000  pounds  per  square  inch.  What  this  means  may  be  in- 
ferred from  the  following  abbreviated  directions  for  cleaning 
the  arm,  contained  in  the  pamphlet  issued  for  the  instruction 
of  army  officers:  "Use  the  cleaning  rod  and  small  patches  of 
canton  flannel  and  clean  the  bore  thoroughly  with  patches 
soaked  in  a  saturated  solution  of  soda  and  water.  Then 
thoroughly  dry  the  bore  and  remove  the  soda  solution  by  the 
use  cf  dry  patches  and  finally  oil  the  bore  with  patches  soaked 
in  cosmic  oil.  Twenty-four  hours  after  the  first  cleaning,  the 
bore  should  be  again  cleaned  as  described  above,  as  it  has 
been  found  that  the  powder  gases  are  probably  forced  into  the 
tei-ture  of  the  steel,  and  will,  if  the  second  cleaning  is  not 
resorted  to,  cause  rusting  no  matter  how  thoroughly  the  bore 
may  have  been  cleaned  at  first." 


from  which  a  lug  projects  upward  and  carries  the  studs  a 
and  b  on  which  the  work  is  placed.  These  studs  fit  the  two 
holes  B  and  C  of  the  work,  and  have  shoulders  against  which 
the  side  E  of  the  work  s'tops.  The  bottom  A  of  the  work  rests 
on  the  hardened  tool  steel  plate  c.  Fig.  4  shows  the  work  in 
pcsltion  so  that  the  hammer  J  of  the  riveter,  in  descending, 
will  expand  the  disk  in  the  second  hole  in  the  work;  when 
this  is  done,  the  slide  /,  carrying  the  work,  is  moved  along 
so  that  the  third  hole  will  be  in  line  with  the  hammer  of 
the  riveter,  and  so  on,  for  the  other  holes.  The  stock  left 
between  the  holes  in  the  work,  after  drilling,  is  so  small 
that  it  is  very  necessary  that  the  hammer  be  exactly  in  line 
with  the  hole  containing  the  disk  to  be  expanded,  for.  if  in 
riveting,  the  hammer  strikes  the  solid  part  of  the  casting,  it 
will  crack  it.  For  this  reason,  it  is  necessary  that  the  slide 
should  be  fed  forward  an  exact  amount  each  time,  and  that 
it  should  be  properly  indexed  in  this  position.  This  is  accom- 
plished by  the  lever  G,  which  is  pivoted  to  the  base  of  the 
fixture  at  d.  The  pawl  K  is  pivoted  to  the  lever  G,  and  meshes 
into  the  rack  which  is  cut  in  the  plate  c  fastened  to  the  slide 
/.  To  the  outer  end  of  the  lever  G,  is  connected  the  index 
pin  L  which  has  a  bearing  in  the  boss  e  on  the  base  of  the 
fixture.     The  plate  Af   is  fastened  to   the  slide  /.  which   caF 
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rles  the  work,  and  lias  five  small  holes  hi  its  side,  spaced 
the  same  as  the  holes  P  in  the  work,  and  so  located  that  wlien 
the  index  pin  L  is  in  any  one  of  them,  the  corresponding  hole 
in  the  work  is  in  line  with  the  hammer  J  of  the  riveter.  The 
screw  /  is  adjusted  so  that  when  the  end  of  the  lever  O  stops 
against  it,  the  pawl  K  will  have  moved  the  slide  /  such  an 
amount  that  the  hammer  J  will  be  directly  in  line  w-ith  the 
hole  in  the  work.  This  position  is  shown  in  I'^ig.  2.  When 
the  lever  G  is  thrown  In  the  direction  of  the  arrow,  the  index 
pin  enters  the  hole  in  the  plate  .1/  on  the  slide,  thus  locating 
it  accurately  in  this  position.  When  the  lever  G  moves  to 
the  end  of  its  throw  in  the  direction  of  the  arrow,  the  pawl 
passes  almost  to  the  point  of  the  next  tooth.  In  feeding  the 
slide  forward  for  the  next  hole  in  the  work,  the  lever  must 
swing  in  the  opposite  direction  a  sufHcient  amount  to  move 
the  pawl  K  frcm  the  point  to  the  bottom  of  the  tooth  in  rack 
c,  before  starting  the  slide  forward;    this   movement  is  suffi- 
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Fig. 4 


Pigs.  I  to  4. 


Fixture  for  Holding  the  Work  shois^n  in  Fig.  1.  and  Accurately 
Indexing  it  when  Riveting  Disks  in  Holes  D 

cient  to  withdraw  the  index  pin  L  from  the  hole  in  the  plate 
M,  thus  making  sure  that  the  index  pin  is  withdrawn  be- 
fore the  slide  is  caused  to  move.  The  mechanism  to  clamp  the 
work  in  position,  consists  of  a  small  slide  g,  dovetailed  into 
the  main  slide  /.  The  clamp  N,  pressing  against  the  work, 
is  pivoted  at  the  center  to  the  slide  /,  and  joining  the  lower 
end  of  this  clamp  and  one  end  of  the  small  slide  g  is  the 
connection  li.  The  cam  0  is  mounted  on  the  slide  g.  and  its 
face  works  against  the  surface  of  the  plate  M.  which  is 
fastened  to  the  slide  /.  Fig.  2  shows  the  small  slide  g  forced 
forward  by  the  action  of  the  cam  0  against  the  plate  M  which 
causes  the  Clamp  N  to  be  pressed  against  the  work  as  shown 
by  the  full  lines  of  Fig.  4.  The  dotted  lines  show  the  posi- 
tion of  clamp  N  when  the  cam  is  released.  The  coil  spring 
i  forces  the  slide  g  backward  at  this  time. 

The  operation  of  the  fixture  is  as  follows:  The  work  is 
placed  upon  the  studs  and  the  cam  0  is  swung  in  the  direction 
of  the  arrow,  thus  clamping  the  work  in  position.  The  riv- 
eter is  started  and  the  disk  in  the  first  hole  expanded.  The 
riveter  is  then  stopped,  and  the  lever  G,  which  at  this  time 
is  to  the  right  of  its  movement  with  the  index  pin  L  in  the 
first  hole  of  plate  M,  is  swung  to  the  left  until  the  end  brings 
up  against  the  stop-screw  /.  This  movement  withdraw's  the 
index  pin  L,  and  feeds  the  slide  I  forward  by  means  of  the 
pawl  K  working  in  the  rack  c  on  this  slide.  The  lever  G  is 
then  thrown  to  the  right,  and  the  index  pin  L  passes  into 
the  second  hole  of  plate  M.  The  riveter  is  again  started  and 
the  disk  in  the  second  hole  is  expanded.  These  movements 
are  repeated  until  the  disks  in  the  five  holes  have  been 
expanded.  Tlie  cam  0  is  then  released,  thus  throwing  the 
clamp  .:v  down  and  allowing  the  work  to  be  removed.  The 
operator,  having  his  right  hand  on  the  lever  G,  presses 
against  the  end  of  the  pawl  K  with  his  finger,  thus  throwing 


it  out  of  engagement  with  the  rack  r.  and,  at  the  same  time, 
throwing  lever  O  in  a  direction  opposite  to  that  of  the  arrow 
until  it  brings  up  against  the  stop-screw  J,  thus  withdraw- 
ing the  Index  pin  L  from  the  hole  In  the  plate  M.  Another 
casting  is  picked  up  with  the  left  hand,  and  pushed  onto 
the  studs  a  and  h.  and,  at  the  same  time,  the  slide  /  is  moved 
back  against  the  stop-pin  k  which  is  so  located  that  the  first 
hole  in  the  work  is  in  line  with  the  hammer  /  of  the  riveter. 
The  end  of  the  pawl  K  is  now  released,  and  the  spring  shown 
forces  it  into  mesh  with  rack  c.  The  lever  O  is  swung  in  the 
direction  of  the  arrow,  thus  causing  the  index  pin  to  pass 
into  the  first  hole  in  the  plate  M.  The  cam  0  Is  moved  in 
the  direction  of  the  arrow,  thus  clamping  the  work  in  posi- 
tion, and  the  train  of  operations  repeated. 

In  operation,  the  fixture  proved  to  be  very  rapid  and  accu- 
rate, and  gave  satisrattinn. 

TEACHING  HORSE  SENSE 

In  a  communication  to  the  Engineering  Kews.  George  H. 
Follows,  Professor  of  Machine  Design  at  the  School  of  Aiiplled 
Science,  Carnegie  Technical  School,  Pittsburg,  Pa.,  expresses 
some  ideas  regarding  the  teaching  of  "horse  sense"  in  technical 
schools,  which  are  of  interest  to  all  who  have  given  any  thought 
to  the  question,  and  which  suggest  the  lines  along  which  fur- 
ther improvement  may  be  made.  One  fault  with  teclinical  in- 
struction as  usually  imparted  is  that  no  "sense  of  values"  is 
developed.  The  technical  graduate,  as  well  as  the  college 
graduate  in  general,  has  but  a  dim  recognition  of  essentials 
and  non-essentials  at  the  time  when  he  leaves  his  Alma  Mater. 
He  does  not  know  things  of  prime  importance  from  those  of 
secondary  value.  He  has  usually  an  exaggerated  idea  of  the 
value  of  his  college  training,  and  of  the  knowledge  that  he 
has  assimilated  during  his  years  at  a  technical  school.  When 
engaging  in  practical  work,  he  is  likely  not  to  be  able  to  dis- 
tinguish a  big  thing  from  a  little  thing  and  at  first  accom- 
plishes little,  because  he  uses  up  his  time  and  energies  with 
an  unprofitable  struggle  with  trivial  matters;  in  other  words, 
he  lacks  good  "horse  sense." 

While  it  is  not  possible  to  teach  "horse  sense"  in  the 
abstract,  it  is  possible  to  develop  a  sense  of  judgment  in  the 
student  provided  the  instructor  himself  possesses  the  quali- 
ties necessary  for  imparting  such  instruction.  This  instruc- 
tion of  common  sense  can  be  made  effective  by  introducing 
a  course  that  does  not  deal  exclusively  with  theoretical  con- 
siderations but  deals  with  engineering  as  it  actually  appears 
in  commercial  life.  The  students  should  be  taught  that  me- 
chanical drawing  is  only  a  means  to  an  end  and  by  no  means 
the  end  itself.  In  fact,  they  ought  to  be  taught  that  engineer- 
ing itself  is  only  a  means  to  an  end.  and  that  unless  mankind 
is  enabled  to  live  happier  and  better  lives  as  a  result  of  indus- 
trial and  engineering  progress,  the  object  to  w-hich  the  en- 
gineer devotes  his  energies  fails  of  its  purpose.  They  should 
be  given  an  idea  of  the  organization  of  engineering  concerns 
and  be  made  to  understand  that  when  they  first  enter  practi- 
cal life,  they  will  be  likely  to  occupy  very  subordinate  posi- 
tions. Of  course,  with  this  instruction  in  shop  organization 
also  follows  general  instruction  in  shop  management  and  shop 
systems,  and  efforts  should  be  made  to  impress  on  the  student 
the  true  difference  between  system  and  "red  tape."  that  is, 
in  other  words,  the  difference  between  essentials  and  non- 
essentials. Last  but  not  least,  the  student  who  enters  practi- 
cal life  from  a  technical  school  needs  to  be  given  an  idea  of 
the  conditions  and  requirements  of  the  human  element  in  the 
industries  and  an  understanding  of  the  fundamental  principles 
of  economics  as  they  apply  to  the  cooperative  work  of  society. 
It  is  evident  that  it  is  difficult  to  obtain  competent  instruc- 
tors for  this  kind  of  instruction,  because  experience  alone 
would  equip  a  man  to  teach  successfully  along  these  lines; 
but  undoubtedly  students  who  had  i^.ad  ideas  of  this  kind 
imparted  during  their  years  at  school  would  enter  practical 
work  with  a  truer  conception  of  the  conditions  of  life  than  the 
majority  of  technical  and  other  college  graduates  now  have. 

*     *     * 

The  three-hundredth  anniversary  of  the  landing  of  the  Pil- 
grims at  Plymouth,  Mass.,  will  be  celebrated  by  a  world's 
exposition   in  Boston   in  1920. 
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BORING   MACHINE   PRACTICE   IN   THE    SHOPS 
OF  THE  LANDIS  TOOL,  CO. 

Anyone  who  has  occasion  (for  business  or  other  reasons)  to 
visit  any  considerable  number  of  machine  shops  in  the  course 
of  the  year,  soon  learns  to  grade  these  shops  in  his  mind  with 
respect  to  the  Interest  of  the  work  carried  on,  and  the  pro- 
gresslveness  and  openmindedness  of  those  responsible  for  the 
adiniiiisiration  of  the  plant.  There  are  many  shops  where  the 
niechanii-  knows  beforehand  that  a  visit  will  be  unprotitable, 
so  far  as  mechanical  inspiration  is  concerned.  There  are 
other  shops  which  he  has  set  down  on  his  mental  chart  as 
oases  in  the  desert,  where  he  may  expect  to  make  refreshing 
discoveries  in  shop  practice,  and  to  come  in  contact  with  alert. 
Intelligent  workmen  and  shop  managers.  In  any  such  classi- 
fication the  Landis  Tcol  Co.,  of  Waynesboro,  Pa.,  must  stand 
well  towarij  the  top.  The  writer  found  enough  of  Interest 
there  on  a  recent  visit  to  the  plant  to  fill  many  pages  of 
M.\cniNERy.  Much  of  tlie  material  collected  is  not  of  a  start- 
ling or  revolutionary  nature,  but  it  shows  ability  in  the  devis- 
ing of  manufacturing  methods,  and  should  therefore  be  inter- 


boring  bars  In  bushings,  so  (hat  they  are  Independent  of  the 
alignment  of  the  machine  spindle.  A  base  is  provided  for  the 
jig  having  clamping  surfaces  Identical  with  those  of  the  work- 
table  on  the  finished  grinder.  At  each  end  of  this  l>a8e  is 
clamped  a  bracket,  having  bushing  holes  accurately  spaced 
to  the  dimensions  desired  for  the  holes  in  the  finished  head- 
stock.  The  head-slock  lasting  is  clamped  on  the  base  between 
these  standards  by  the  same  means  and  in  the  same  way  that 
it  will  be  clamped  In  the  finished  niarhlne.  When  a  jig  made 
In  this  way  Is  accurately  constructed  and  pro|>erly  used,  asbur- 
ance  is  given  that  the  holes  bored  In  the  work  will  be  In 
proper  alignment  and  proper  position,  irrespective  of  the  accu- 
racy and  alignment  of  the  boring  machine. 

The  particular  feature  of  Interest  In  this  operation  Is,  of 
course,  the  multiple  spindle  drive,  which  permits  the  boring 
of  all  three  holes  simultaneously.  This  is  a  very  simple  con- 
trivance, as  may  be  seen.  It  consists  merely  of  a  casing  hav- 
ing three  spindles  spaced  to  agree  with  the  holes  to  be  bored 
in  the  work,  all  connected  by  means  of  suitable  enclosed  gear- 
ing. The  central  spindle  is  lined  up  with  the  spindle  of  the 
machine  and  is  connected  to  it  with  a  flexible  coupling,  which 


Fig.  1.    Lucas  Boring  Machine  with  Special  Head  for  Driving  Three  Bars 


•esting  to  others  engaged  in  similar  work.  This  material  will 
be  published  as  a  series  of  short  articles,  each  dealing  with  a 
separate  subject. 

One  of  the  things  that  a  live  mechanic  is  always  trying  to 
-do  is  (to  quote  Emerson)  "to  make  two  blades  of  grass  grow- 
where  one  grew  before" — in  other  words,  to  take  two  or  more 
cuts  where  but  one  was  taken  before.  In  pursuance  of  this 
idea,  various  standard  machines  have  been  developed  into 
multiple  spindle  and  multiple  tool  designs.  We  thus  have 
the  multiple  spindle  drill,  the  multiple  spindle  screw  machine, 
the  lathe  with  several  carriages  and  tcol  rests,  and  numerous 
■other  developments  of  the  same  character.  It  has  remained 
for  this  firm,  however,  to  devise  a  multiple  spindle  boring 
machine.  This  was  accomplished,  as  shown  in  Figs.  1  and  2. 
without  making  any  change  in  the  ordinary  single  spindle 
boring  machine  other  than  to  provide  it  with  suitable  boring 
bars  and  driving  heads  for  taking  multiple  cuts. 

Fig.  1  shows  a  Lucas  boring  machine,  rigged  for  machining 
holes  in  the  gear-driven  head-stock  of  the  Landis  grinding 
machine.  These  holes  are  being  bored  in  a  jig  built  in  accord- 
ance with  the  now  well-established  principle  of  guiding  the 


permits  the  bars  to  guide  themselves  in  their  bushings  with- 
out reference  to  the  spindle.  As  the  main  spindle  of  the  ma- 
chine is  fed  forward,  it  presses  against  the  multiple  boring 
head  and  feeds  the  three  bars  simultaneously  through  the  cut. 
so  that  three  chips  are  taken  where  but  one  was  taken  before. 

A  somewhat  different  arrangement  for  doing  similar  work  is 
shown  in  Fig.  2,  where  the  tail-stocks  are  being  bored  for  the 
dead  center  spindle.  Here  it  is  not  a  case  of  boring  two  or 
more  holes  in  the  same  casting,  but  of  boring  two  castings 
simultaneously.  A  double  baso-plate  is  provided,  having  ways 
on  each  side  identical  with  those  provided  on  the  work-table 
of  the  grinder.  To  these  ways,  as  in  the  previous  case,  are 
bolted  brackets  carrying  guiding  jig  bushings,  between  which 
are  clamped  the  tail-stock  castings  to  be  bored. 

A  construction  for  the  boring  head  different  from  that  in 
the  previous  case  is  required  on  account  of  the  fact  that  two 
spindles  instead  of  three*  are  used.  Where  three  spindles  are 
employed  and  the  drive  is  led  direct  to  the  middle  one,  the 
thrust  of  the  cut  is  approximately  balanced,  so  that  there  is 
no  tendency  to  throw  the  boring  bars  and  the  head  out  of  line; 
but  where  two  spindles  are  used,  one  of  them  driven  direct 
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nntl  the  other  connectetl  by  gearing,  the  thrust  of  the  cut  for 
the  latter  Is  out  of  line  with  the  spindle  of  the  niiuhine  which 
furnishes  the  pressure  for  feeding.  There  is  thus  a  tendency 
to  twist  the  boring  head  around  and  cramp  the  bars.  In  the 
case  shown,  this  difficulty  is  avoided  by  mounting  the  boring 
head  on  ways,  machined  on  an  extension  of  the  base  plate  on 
which  the  work  is  mounted.  These  ways  serve  to  keep  the 
boring  head  lined  up  properly  with  the  boring  bars,  even  under 
a  heavy  eccentric  pressure  from  the  cut.  The  feeding  of  the 
main  spindle  of  the  boring  m-ichine  moves  the  head  along  the 
ways  on  the  base-plate,  and  thus  feeds  the  boring  bais  througli 
the  work. 

The  pair  of  tool  heads  shown  on  the  platen  of  the  machine 
in  Fig.  2  are  of  considerable  interest.  They  are  of  the  split 
variety,  making  it  possible  to  mount  them  on  the  bar  without 
dismantling  the  setting  or  removing  the  bars  or  the  bush- 
ings. The  construction  is  more  plainly  shown  in  Fig.  3, 
which  illustrates  the  head  shown  at  the  right-hand  corner  of 


bar.  so  lliat  it  is  not  held  by  the  clamping  action.  To  give 
further  assurance  of  a  positive  drive,  the  cross  pin  F  is  pro- 
vided In  the  bar;  this  drives  the  head  by  means  of  notches 
fitted  to  receive  it,  as  shown. 

The  tcol  head  shown  in  Fig.  3  is  Intended  fcr  turning  the 
outBicie  of  the  foot-stock  spindle  boss.  The  turning  tool  used 
is  shown  in  place  at  the  right  of  the  engraving.  An- 
other head  of  identical  construction,  but  provided  with  facing 
cutters,  is  also  shown  on  the  platen  of  the  machine  in  Fig.  2. 
This  is  used  for  finishing  the  ends  of  the  bosses  on  the  work. 

This  combination  of  double  spindle  boring  attachment,  and 
quickly  changed,  solidly  held  tools,  makes  the  operation  of 
machining  these  castings  a  very  expeditious  and  accurate  one. 

*     •     * 

A  press  report  from  Dysart.  Iowa,  states  that  Nathan  Wil- 
son has  invented  a  process  for  welding  copper  and  steel.  He 
exhibited  a  hammer  which  is  composed  of  a  copper  head  and 
steel  face,  and  he  claims  that  his  process  of  welding  is  the 


Fig.  2.    Boring  Two  Pieces  at  once  with  a  Double-spLndle  Head  Guided  by  Ways  on  Fixture 


the  platen  in  Fig.  2.  The  body  of  this  tool  is  composed  of 
two  members,  A  and  B,  bored  to  fit  the  bar  and  pivoted  to 
connecting  link  C.  The  side  opposite  the  link  is  machined 
with  tapered  lips  as  shown,  to  receive  the  binding  clamp  D 
This  is  drawn  down  over  the  lips  by  a  screw  E,  fitting  in  a 


Fig.  3.    A  Simple  and  Convenient  Split  Boring-head 

hole  tapped  into  the  split  between  A  and  B.  being  formed  half 
in  one  member  and  half  in  the  other.  The  combination  of 
the  screw  and  wedge  action.  It  will  be  readily  seen,  gives  a 
tremendous  grip  on  the  boring  bar.  The  screw  E,  of  course, 
fits  into  its  hole  loosely  when  A  and  B  are  tightened  on  the 


first  in  history  to  prove  successful.  This  is  an  obvious  error. 
The  welding  of  copper  to  other  metals  is  a  process  that  has 
been  developed  both  in  Europe  and  America.  By  this  process, 
not  only  can  steel  be  faced  with  copper,  but  also  with  alumi- 
num and  other  metals  that  do  not  weld  under  ordinary  condi- 
tions. At  the  present  time  the  Westinghouse  Machine  Co.  is 
using  steam  turbine  buckets  composed  of  a  steel  core  and  a 
copper  jacket  so  intimately  united  that  a  piece  can  be  drawn 
in  a  drawing  die  and  reduced  to  whatever  size  and  shape  re- 
quired. The  metal  is  received  by  the  Westinghouse  Machine 
Co.  in  rods  and  bars  and  is  drawn  to  shape  in  ordinary  draw- 
benches.  The  copper  and  steel  draw  uniformly,  the  relative 
thickness  of  the  two  metals  remaining  practically  the  same 
even  with  great  reduction  of  cross  section  area. 

*  *  * 
A  press  message  was  recently  sent  by  the  Xew  York  Timts 
to  the  Chicago  Tribune  by  means  of  wireless  telegraphy  from 
Xew  York  to  Chicago.  The  difficulties  involved  in  sending 
the  message,  owing  to  interference  of  currents,  showed  that 
wireless  telegraphy  in  its  present  state  is  not  a  serious  com- 
petitor of  ordinary  wire  telegraphy  for  transmission  of  mes- 
sages over  land. 
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A  REMARKABLE  PROPELLER  SHAFT  REPAIR 

p.  B.  a. 

Did  you  ever  work  In  a  tcol-rooiii  with  one  of  those  chaps 
who  knows  it  all,  who  always  will  take  the  opposite  sidu 
of  any  subject  simply  to  argue,  who  always  tun  cite  without 
liesitation  something  that  he  has  seen  and  done  that  makes 
the  topic  under  discussion  look  like  "thirty  cents,"  who  Is 
never  wrong,  who  will  argue  until  cornered  and  then  take 
the  opposite  side  and  swear  up  and  down  that  this  (the 
opposite  side)  was  his  point  of  view  from  the  start  of  the 
argument,  who  will  argue  over  the  definition  of  a  word  and 
when  the  dictionary  is  produced  to  prove  his  argument  wrong, 
will  claim  tliat  Webster  made  a  mistake?  Well,  we  had  one 
of  these  individuals  in  our  tool-room,  and  it  happened  to  fall 
to  the  lot  of  Davey,  our  apprentice,  to  actually  "take  a  fall 
out  of  him,"  and  he  did  it  to  the  queen's  taste.  This  "linow- 
it-all"  had  traveled  all  over  the  United  States  and  foreign 
countries.  He  had  worked  five  years  here  and  seven  years 
there,  was  superintendent  in  Georgia  three  years,  -and  so  on. 
The  total  made  his  age  to  be  about  eighty-five  years,  accord- 
ing to  his  own  tales.  He  was  always  able  to  mention  inci- 
dents bearing  on  any  subject  that  had  come  under  his  observa- 
tion in  this  country  or  that,  and  was  a  veritable  walking 
encyclopedia  of  wonderful  experiences  and  observations. 

One  neon  hour  he  was  under  exceptionally  high  pressure 
(hot  air),  and  started  off  telling  a  thrilling  tale  of  experience, 
assuming  that  all-important  "big  I  and  little  you"  air:  "1 
tell  you.  boys,  you  do  not  have  the  mechanics  to-day  that  we 
used  to  have.  To-day  the  men  in  the  shops  c;*nnot  do  what 
WE  were  obliged  to  learn  when  1  was  serving  my  appren- 
ticeship. I  remember  one  time  when  I  was  sailing  from 
Africa  to  this  country  and  when  out  about  a  week  the  pro- 
peller shaft  broke  clean  straight  across.  We  were  in  a  sorry 
predicament.     We    did    not    have    a   lathe    on    board    and,    of 


"Say,  how  did  you  get  the  right-  and  left-hand  thread  in  that  big  nut?" 

course,  the  ship  drifted  helplessly.  After  two  days  and  no 
signs  of  a  vessel  to  rescue  us,  we  decided  to  do  something 
to  repair  the  shaft. 

"Tha  shaft  was  twelve  inches  diameter,  and  almost  every- 
body on  board  had  some  crazy  suggestion  to  make  as  to  the 
best  way  to  repair  the  break.  Well,  sir,  there  happened  to 
be  just  one  mechanic  on  board,  and  do  you  know  how  he 
repaired  that  shaft?  Well,  I  will  tell  you  in  a  few  words. 
This  mechanic  took  a  piece  of  soft  wire  and  wound  it  around 
the  shaft  in  a  helix,  measuring  off  the  right  pitch  from  coil 
to  coil  and  putting  a  drop  of  solder  here  and  there  to  hold 
the  wire  in  place.  On  the  other  part  of  the  broken  shaft  he 
did  the  same,  only  making  the  helix  left-hand  instead  of 
right-hand.  Thus  he  laid  out  left-  and  right-hand  threads  on 
the  broken  ends. 

"Now  this  mechanic  was  ready  for  operations  and  every- 
body crowded  around  wondering  what  he  was  going  to  do 
next.     Giving  two  men  a  three-cornered  file  each  he  started 


them  to  work  on  the  ends  of  the  brokdi  shaft,  filing  a  thread 
guided  by  the  uiie  that  he  had  carefully  wound  around.  It 
took  just  a  day  to  file  these  threads,  and  then  we  secured 
the  broken  ends  of  the  shaft  with  u  big  nut,  and  that  shaft 
Is   working  on   that   bout  to-day  I" 

Davcy,  the  apprentice,  was  first  to  speak,  and  he  said.  "Say, 
how  did  you  get  the  right-  and  left-hand  thread  in  that  biij 
nut?" 

"Why,"  said  one  of  the  boys,  "while  the  two  men  were 
filing  the  thread  in  the  shaft,  that  won<lerful  mechanic  was 
gnawing  out  the  nut  with  his  teeth!" 

•     •     • 

MULTIPLE  INDEXING  FIXTURE  FOR  MILLING 
SQUARE  HEADS 
The  illustration  shows  a  fixtui-e  designed  for  milling  square 
heads  on  3S  screws  or  taper  pins  at  one  time.  Each  piece  Is 
held  in  an  individual  work-spindle,  these  being  arranged  In 
two  rows  as  shown.  The  fixture,  when  filled  with  work,  is 
fed  past  two  sets  of  straddle  mills  on  the  cutter  arbor  of  the 


Fixture  for  Holding  and  Indexing  -simultaneously  Taper  Pina 
or  Screws  while  Squaring  the  Heads 

milling  machine,  which  finish  two  sides  of  each  head  at  one 
passage.  By  turning  the  crank  shown  at  the  end  of  the  fix- 
ture, all  the  work-spindles  are  then  indexed  one  quarter  revo- 
lution, and  fed  past  the  cutters  again,  thus  completing  the 
square  head. 

The  construction  is  very  simple.  Each  work-spindle  has 
keyed  to  its  lower  end  a  worm-wheel,  meshing  with  a  womi 
running  the  full  length  of  the  fixture,  and  connected  with  the 
crank  handle  shown.  Six  revolutions  of  the  latter  index  the 
worli  spindles  simultaneously  one-quarter  revolution.  The 
crank  handle  has  an  index  pin  for  locating  it  in  a  holder  pro- 
vided in  the  base  of  the  fixture.  Bushings  in  the  work  spin- 
dles are  changed  to  agree  with  the  parts  to  he  squared.  For 
taper  pins  simple  taper  bushings  are  provided,  into  which  the 
pins  are  tapped  firmly  enough  to  hold  them.  After  the  heads 
have  been  squared  they  are  easily  removed  with  a  small 
wrench.  Collar  screws  are  firmly  screwed  into  tapped  bush- 
ings. After  the  heads  are  squared  they  also  are  easily  re- 
moved with  a  wrench.  Tliis  fixture  is  in  use  in  the  shops  cf 
the  Landis  Tool  Co.,  Waynesboro,  Pa. 

*     *     * 

The  advantages  of  small  additions  oi  vanadium  in  cast  iron 
are  referred  to  by  Mr.  J.  Kent  Smith  in  the  Foundry.  Small 
additions  of  about  0.2  per  cent  of  vanadium  are  advocated, 
and  examples  are  quoted  showing  the  increase  in  tensile 
strength  due  to  this  addition.  It  also  appears  that  the  ma- 
terial does  not  become  harder,  but  that  the  increase  in 
strength  is  obtained  without  sacrifice  of  the  ease  of  working 
the  metal.  It  is  mentioned  that  a  locomotive  valve  bushing 
of  vanadium  cast  iron  which  had  been  in  heavy  service  for 
twenty-two  months  showed  no  signs  of  abrasive  wear,  and  the 
original  tool  marks  were  still  in  evidence.  A  pair  of  chilled 
rolls  having  0.22  per  cent  vanadium,  showed  a  wearing  life 
three  times  that  of  ordinary  rolls  made  by  the  same  firm  with- 
out vanadium. 
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STANDARD  DESIGNS  OP  JIGS  AND  FIXTURES 

FOR  THE  MANUFACTURE  OF  SMALL 

INTERCHANGEABLE  PARTS-1* 


FRANK  P    CROSBVt 


It  is  a  fact  well  known  to  most  tool  designers  and  tool- 
makers  that  no  two  tool  designers  \isiially  develop  a  special 
tool  in  the  same  manner.  But  little  has  bien  done  in  the  way 
of  standardizing  the  general  outlines  of  Jigs  and  the  methods 


hut  in  the  case  of  small  Interchangeable  parts  It  1b  poaslble  to 
htandardize  the  design  of  jigs  and  fixtures  to  a  considerable 
extent.  In  the  present  series  of  articles  the  author  will  en- 
deavor to  show  a  number  of  examples  of  designs  of  jigs  where 
most  of  the  general  features  of  the  jigs  are  laid  out  according 
to  a  definite  standard.  The  illuBtratlons  accompanying  the 
articles  will  show  the  jigs  referred  to  both  assembled  and  In 
detail,  and  the  experienced  tool  designer  will  find  It  more 
profitable  to  study  the  drawings  directly  than  to  have  to  fol- 
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Standard  Jig:  Deslg^n  No.  2  for  Manufacturincr  Small  iDtercbaDgreable  Parts 


of  clamping  and   locating  the  work.     In  the  manufacture  of 
large  machinery,   such   standardization    is   difficult  to   secure. 


•  The  following  articles  on  the  subject  of  jigs  and  fixtures  have 
previously  been  published  in  SIachi.veki'  :  MlllinK  fLKtures.  November. 
1905,  to  February.  1906  :  Drill  Jigs,  November,  1906,  to  Januarv,  1907  ; 
Jigs  and  Fixtures.  April,  1908.  to  April,  1909.  See  also  Machi.very's 
Reference  Series  No.  3,  Drill  Jigs  ;  No.  4,  Milling  Fixtures  ;  and  Nos. 
41.  4-.  and  43,  Jigs  and  Fixtures. 

t  Address :   43  No.  State  St.,  Chicago,  111. 


low  a  lengthy  description  of  the  devices.  The  descriptions 
will,  therefore,  be  made  as  concise  as  possible,  being  confined 
to  the  most  essential  points. 

Design  No.  l 
Design  No.  1,  shown  in  the  accompanying  full  page  illustra- 
tion, is  a  drill  jig  for  drilling  and  counterboring  a  needle  bar 
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cam  for  a  sewing  machine,  the  cam  being  shown  in  detail  In 
Fig.  13.  It  is  required  that  the  rivet  holes  In  this  cam  be 
drilled  and  counterbored. 

Fig.  1  shows  a  plan  view,  elevation  and  end  view  of  the 
assembled  jig.  The  Jig  is  shown  closed,  rtady  for  operation, 
with  the  work  placed  in  position.  Fig.  4  shows  the  standard 
H-shaped  frame  which  can  be  employed  for  a  great  variety  of 
small  details  of  different  shapes.  The  frame  has  holes  tapped 
for  the  screws  holding  the  feet,  and  is  provided  with  the  re- 
quired drilled  and  tapped  holes  for  the  adjusting  screw,  the 
frame  screws  A  and  the  hinge  pin.  The  frame  screw  holes  are 
reamed  to  a  depth  of  cne-half  of  the  thickhtss  of  the  frame 
crossbar.  Fig.  12  shows  the  frame  screws  in  enlarged  detail; 
the  diameter  at  B  should  fit  accurately  the  holes  in  the  lower 
plate.  Fig.  6,  and  also  the  reamed  part  of  the  holes  In  the 
frame.  Fig.  4.  By  making  the  screws  In  this  manner  they 
serve  the  purpose  of  both  screws  and  dowels.  The  dimension 
C  of  the  screw,  Fig.  12,  should  be  a  trifle  less  than  the  whole 
distance  through  the  plate  and  one-half  the  distance  through 
the  frame,  in  order  to  permit  the  screw  to  bind  properly.  The 
diameter  of  the  body  part  B  of  the  screw  is  0.005  inch  larger 
than  the  outside  of  the  threaded  portion.  The  frame  shown 
in  Fig.  5  is  an  exact  duplicate  of  that  shown  in  Fig.  4,  with 
the  exception  that  no  holes  for  the  hinge  pin  and  adjusting; 
screw  are  here  required.  In  Fig.  3  is  shown  an  enlarged  de- 
tail of  the  washers  serving  as  feet  for  the  jig,  and  also  of  the 
screws  holding  the  washers  to  the  jig.  These  parts  are  made 
of  machine  steel  and  case-hardened.  The  depth  E  is,  on  all 
sizes,  made  one-half  of  the  diameter  F  and  the  corner  G  is 
chamfered  to  prevent  scratching  the  drill  press  table.  The 
counterbore  in  the  washer  is  made  a  trifle  deeper  than  the 
length  of  the  screw  head,  to  prevent  the  head  from  projecting 
outside  of  the  counterbore. 

Fig.  6  shows  the  lower  plate,  firmly  held  to  the  frames  by 
the  four  frame  screws  already  referred  to.  This  plate  contains 
the  jig  bushings  which  are  shown  in  place.  Fig.  7  shows  the 
top  or  hinged  plate,  which  is  provided  with  a  case-hardened 
bearing  which  holds  the  work  against  the  lower  plate  by  the 
pressure  of  the  clamp  latch  H,  Fig.  1.  The  arc  with  the  radius 
D  is  struck  from  the  center  of  the  pin  about  which  the  clamp 
swivels.  In  Fig.  9  is  shown  a  modification  of  the  hinge 
plate.  The  construction  is  lighter,  which  in  some  cases  is 
desirable.-  The  plates  are  provided  with  ample  clearance 
holes  for  drills  and  counterbores.  In  Fig.  2  are  shown  the 
hinge  pins  for  both  of  the  styles  of  upper  plates.  These  pins 
are  made  from  drill  rod.  In  Fig.  8  Is  shown  the  latch  holder 
which  is  attached  to  the  bottom  plate  by  two  screws,  as 
shown  at  K  in  Fig.  1.  The  latch  itself  is  shown  in  Fig.  10. 
It  has  a  notch  cut  at  L  to  allow  it  to  swivel  so  that  its  bind- 
ing pin  can  clear  the  end  0  of  the  hinged  plate.  The  latch 
can  be  made  up  as  a  standard  part  except  for  the  pin  hole  A'; 
the  pin  hole  Jl/  only  is  drilled,  and  the  hole  ^'  is  left  until 
the  dimension  from  the  center  of  M  to  A'  is  known  for  any 
particular  jig  being  made.  This  piece  is  case-hardened  after 
it  has  been  fitted.  In  Fig.  14  is  shown  the  stop  for  the  w'ork 
which  is  attached  to  the  lower  plate  and  enters  a  slot  in 
which  it  is  held  by  two  screws.  In  Fig.  1.5  is  shown  the  ad- 
justing screw  wh*;h  is  also  a  standard  detail.  The  pins  in 
Fig.  11  are  for  the  latch;  these  are  made  from  drill  rod  and 
hardened. 

Design  No.  2 

Design  No.  2  shows  a  jig  for  drilling  the  same  part  as  In 
Design  No.  1,  with  a  slight  variation  in  details.  Here  also 
an  assembled  drawing  consisting  of  plan  view,  elevation  and 
end  view,  Is  shown.  In  this  case  both  the  upper  and  the 
lower  plates  of  the  jig  are  placed  on  the  same  side  of  the 
cross  bar  of  the  frame.  This  permits  the  plates  to  be  set  as 
close  together  as  required  for  any  piece  of  work  to  be  drilled 
in  this  style  of  jig.  Figs.  5  and  6  show  the  details  of  the 
lower  and  upper  plates,  respectively,  and  Figs.  3  and  4,  the 
details  of  the  frames.  In  Fig.  9  Is  shown  the  latch  which  is  of 
the  same  kind  as  that  shown  in  the  Design  No.  1.  Fig.  7  Is 
a  wing  nut  with  the  threads  removed  and  is  also  one  of  the 
standard  parts  used.  In  Fig.  8  is  shown  an  eccentric  cam 
which  may  be  used  in  a  great  many  different  jigs,  and  which 
provides   for  a  convenient  means   for  clamping   the   work   In 


place.  This  eccentric  cam  Is  turned  by  means  of  the  wJi;g 
nut,  which  Is  pinned  to  Its  stem  as  plainly  Indicated  in  Fig.  1. 
The  stop  shown  In  Fig.  10  is  placed  at  the  end  of  the  work 
opposite  the  cam,  and  the  work  Is  held  between  this  stop  an  I 
the  cam.  The  stops  can  be  made  standard.  They  should  h- 
made  to  the  same  diniensloiis  as  the  screw  heads  so  as  lo  sui' 
the  holes  made  by  the  screw^  head  counterbores.  The  other 
parts  required  for  the  Jig,  the  hinge  pins.  Fig.  2,  the  pins  /; 
and  D  for  the  latch,  as  well  as  the  bracket  B,  and  the  feet.ar? 
standard  parts  of  the  same  dimensions  as  used  In  Desigti 
No.  1. 

Design  No.  3 

The  Jig  designated  as  Design  No.  ;!  is  used  for  drilling  the 
two  pieces  shown  In  Fig.  S.  The  only  difference  between  the 
two  pieces  Is  the  variation  of  the  width  A.  These  pieces  are 
drilled  from  three  sides.  In  Fig.  1  Is  shown  the  assembled  jig 
with  the  work  In  position.  In  Fig.  6  the  lower  plate  with  all 
the  bushings  In  place,  and  In  Fig.  7  the  upper  plate  which  is 
flttrd  with  a  projection  which  clamps  the  work  on  the  side 
V  In  Fig.  8.  The  upper  plate  is  also  provided  with  a  clear- 
ance hole  at  D  for  the  counterbore.  Fig.  Z  shows  the  stOT 
against  which  the  work  is  held  by  the  binding  screw  E.  This 
stop  is  made  from  machine  steel  and  case-hardened  and  fis 
into  the  recess  shown  at  F.  Fig.  6.  The  clamping  screws  6". 
Fig.  1,  hold  the  work  firmly  against  the  wall  H.  In  Figs.  4 
and  5  the  frames  are  shown;  both  of  the  frames  are  alike 
with  the  exception  of  the  binding  screw  hole  at  K  In  Fig.  .'■ 
and  the  hinge  pin  holes  at  L  in  Fig.  4.  The  upper  plate  o- 
leaf  is  held  in  position  by  the  latch  M.  Fig.  1,  which  is  shown 
in  detail  in  Fig,  9.  Figs.  12,  13,  and  14  show  the  binding 
screws  in  detail.  Fig.  15  shows  the  method  of  making  up  the 
standard  latch  for  different  jigs,  the  dotted  lines  indicating 
how  the  latch  is  finished  to  different  lengths  required. 

General  Remarks 
Upon  examination  of  the  Illustrations  shown  as  Designs  1. 
2  and  3.  the  tool  designer  will  be  surprised  to  find  to  how- 
many  small  parts  these  general  designs  can  be  applied,  and 
he  will  realize  that  with  slight  modifications,  a  variety  of  jig..; 
can  be  made  up  from  parts  most  of  which  can  be  kept  in 
stock.  The  drawings  have  been  made  in  the  same  manner  as 
they  would  be  made  for  shop  use,  with  the  exception  that 
dimensions  have  been  left  off.  Complete  details  are  shown, 
as  this  is  most  essential  to  the  proper  making  of  the  tools. 
It  Is  a  great  mistake  not  to  show-  the  work  In  detail,  as  is 
sometimes  the  practice  in  jig  and  fixture  work,  because  but 
little  extra  time  is  required  in  the  drafting-room,  and  that 
time  Is  more  than  made  up  for  by  the  ease  with  which  the 
tool-maker  can  understand  the  construction  of  the  tool.  The 
liability  of  mistakes  is  also  largely  eliminated  and  there  is 
no  need  of  verbal  explanations  as  is  otherwise  often  the  case. 


LIGHT  GASOLINE  MOTORS 
In  the  July.  1908.  number  of  Machinebt  there  appeared  an 
Illustrated  description  of  the  Adams-Farwell  multiple-cylin- 
der gasoline  engine  built  for  an  aeroplane  flying  machine 
that  is  remarkable  for  extreme  lightness.  It  has  a  capacity 
of  36  horse-power  (figured  by  the  A.  L.  A.  M.  rule)  with  a 
weight  of  only  9714  pounds.  The  weight  per  horse-power,' 
therefore,  is  only  2.7  pounds.  To  produce  one  horse-power  or 
the  equivalent  of  lifting  33,000  pounds  1  foot  high  in  one 
minute  with  a  dead  weight  of  only  2.7  pounds  was  and  is  a 
most  remarkable  achievement.  Whether  the  fiying  machine 
ever  develops  into  a  commercial  possibility  or  not.  the  fact 
that  experimental  work  on  it  has  enabled  us  to  develop  power 
with  such  remarkably  light  engines,  means  much  for  many 
other  businesses  in  which  light  motors  are  desirable.  It  is 
Interesting  to  compare  the  weight  of  this  motor  per  hoi-se- 
power  with  the  massive  engines  constructed  In  the  time  of 
James  Watt.  Then,  and  many  years  later,  it  was  the  com- 
mon belief  and  practice  that  great  weight  was  essential  In 
large  engines.  The  development  of  the  marine  engine  did 
much  to  show  the  fallacy  of  this  idea,  and  the  later  develop- 
ment of  the  automobile  engine  still  further  discredited  it. 
The  airship  motor  is  the  last  word  to  date. 
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TRUING  A  BENCH  LATHE  BED 

WALTER  ORIBBBN- 

The  bed  of  the  Inthe  thai  is  imicli  used  naturally  wears  liol- 
low  just  in  front  of  the  lieadstock,  and  this  is  particularly 
the  case  with  a  bench  lathe,  as  this  type  is  used  largely  for 
chuck  work.  Such  a  iathe  had  been  in  almost  constant  use 
for  nearly  twenty  years,  so  it  was  thought  advisable  to  true 
up  the  bed.  A  cast  iron  templet  of  the  shape  shown  in  Fig. 
1  was  first  made.  The  length  of  this  templet  was  about  two- 
thirds  that  of  the  lathe  bed.  and  two  V  grooves  were  planed 
ill  it  that  were  duplicates  of  the  grooves  in  the  bottom  of  the 
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Fig.  1.    Master  Surface  Plate  used  In  Scraping  the  Ways  of  the  Lathe  Bed 

tail-Stock.  The  templet  was  made  in  the  form  shown  so  that 
it  would  resist  bending  or  torsion,  and  yet  not  be  very  heavy. 
The  distance  between  the  V's  of  the  lathe  bed  was  deter- 
mined by  means  of  a  microscope  held  vertically  in  the  slide 
rest  as  shown  in  Fig.  2.  A  brass  block  A  was  made  with  a  V 
groove  in  the  bottom  to  fit  the  V's  on  the  lathe  bed.  On  the 
top  of  this  block  two  fine  lines  were  scribed,  one  being  paral- 
lel to  the  lathe  bed,  and  the  other  at  right  angles  to  the  first, 
but  not  quite  touching  it.  This  second  line  was  to  ensure 
the   observations  both   being  taken  at  the  same  part  of  the 
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Fig.  2.    Obtaining  the  Distance  between  the  Ways  by  the  Use 
of  a  Microscope 

first  line,  in  order  to  eliminate  any  error  that  might  arise 
from  want  of  parallelism  between  this  line  and  the  bed.  The 
block  A  was  first  laid  on  the  front  V  and  the  microscope 
sighted  on  the  marks  on  its  surface,  which  appeared  through 
the  microscope  as  shown  at  B.  As  indicated,  the  eye-piece  of 
the  microscope  has  cross  lines  arranged  like  the  letter  X.  By 
.  adjusting  the  cross  feed-screw  and  the  block  A  along  the  bed, 
the  intersection  of  these  lines  was  made  to  coincide  with  one 
edge  o£  the  longitudinal  line  at  a  point  opposite  the  trans- 
verse line.  AMien  the  block  and  microscope  were  set,  the  read- 
ing of  the  cross  feed  micrometer  was  noted.  The  block  was 
then  placed  on  the  back  V  of  the  lathe  bed,  after  which  the 
cross  slide  was  moved  until  the  intersection  of  the  cross  lines 
again  coincided  with  the  line  on  the  block  as  before.  The  read- 
ing of  the  cross  feed  micrometer  was  again  taken,  and  a  com- 
parison of  the  two  readings  noted,  allowance  being  made  for 
the   number   of   complete    turns   that    had    taken    place.      By 


this  method  the  distance  between  the  V's  from  apex  to  apex 
was  obtained.  A  gage  with  hardened  and  lapped  ends  was 
then  made,  of  5/16-lnch  drill  rod,  to  exactly  this  dimension. 
This  gage  was  enclosed  in  a  wooden  jacket  as  shown  in  the 
end  view  at  A,  Fig.  3,  to  prevent  changes  in  its  length  from 
the  heat  due  to  handling.  The  lower  side  of  the  Jacket,  and 
also  the  side  against  which  the  strip,  a  is  screwed,  were  both 
made  parallel  to  the  length  of  the  drill  rod,  so  that  when 
the  enclosed  gage  was  laid  on  the  cross  rail  it  would  be  paral- 
lel with  the  latter. 

The  templet  casting  was  first  placed  on  the  planer  in  the 
position  shown  in  Fig.  1,  and  the  feet  A  and  B  planed.  Care 
was  taken  not  to  clamp  the  casting  down  any  tighter  than 
was  necessary  during  this  operation.  It  was  then  turned 
over  so  that  the  planed  surfaces  rested  on  the  platen  to  which 
red-lead  had  been  applied  in  order  to  determine  if  both  feet 
touched  it  throughout  their  entire  area.  This  was  found  to 
be  the  case,  so  the  V's  of  the  templet  were  next  planed.  The 
dial  indicator  B  was  clamped  to  the  cross  rail  of  the  planer 
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Fig.  3.    Planing  the  Va  in  the  Master  Surface  Plate  or  Templet 

as  shown  in  Fig.  3,  and  the  saddle  brought  into  contact  with 
it  while  planing  one  V.  The  gage  A  was  then  interposed  be- 
tween the  saddle  and  the  indicator  while  planing  the  other 
V,  the  saddle  being  so  adjusted  for  the  finishing  cuts  that 
the  indicator  read  the  same  in  both  cases.  When  the  head 
was  swung  over  to  plane  the  other  slope  of  the  V's,  of  course 
the  indicator  had  to  be  moved  to  a  new  position  on  the  cross 
rail.  The  same  scheme  was  also  used  to  space  the  two  posi- 
tions of  the  parting  tool  that  was  used  to  cut  out  the  bottom 
of  the  grooves,  preliminary  to  planing  the  V's. 

After  finishing  the  planer  work  on  the  templet,  it  was 
tested  with  a  spirit  level  both  for  wind  and  straightness. 
Two  pieces  of  %-  by  %-inch  rolled  brass  were  drilled,  tapped. 


Fig.  4. 
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Method  of  Machining  the  Small  V-blocks  used  as  Indicated 
In  Figs.  5  and  6 
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and  the  face  a  (Fig.  4)  carefully  turned  at  one  chucking; 
these  pieces  were  then  screwed  on  the  chuck.  The  finishing 
cuts  for  both  pieces  were  taken  with  the  same  setting  of  the 
milling  cutter  so  as  to  make  them  exact  duplicates  in  regard 
to  the  location  of  the  V-surfaces  in  relation  to  the  faces  a. 
The  method  of  testing  the  templet  for  wind  is  shown  in  Figs. 
5  and  6.  Tlie  templet  was  supported  on  the  bench  by  three 
leveling  screws,  C  and  D  being  at  one  end  while  E  was  at  the 
other.  The  two  brass  pieces  B  were  then  laid  in  the  V 
grooves   near   one   end    of   the   casting,    and    a   ground   spirit 
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level  laid  on  top  of  them  as  shown.  The  screws  C  and  D 
were  tlien  adjusted  until  one  end  of  the  bubble  coincided 
with  one  of  the  marks  on  the  vial.  Then  the  blocks  li  were 
moved  to  the  other  end  of  the  casting,  and  the  level  applied 
as  before.  The  bubble  moved  to  the  mark  with  which  it  coin- 
cided before,  thus  showing  that  there  was  no  wind  In  the 
V's  that  could  be  detected  with  that  particular  level.  It  was 
not  a  precision  level,  but  was  a  great  deal  better  than  the 
ordinary  blown  level.  The  vial  was  ground  true  on  the  In- 
side, while  the  outside  was  marked  transversely  by  lines  about 
1/10  inch  apart,  the  curve  of  the  vial  being  such  that  the 
travel  of  the  bubble  from  one  mark  to  the  next  represented  a 
change  in  direction  of  the  base,  amounting  to  .012  inch   per 


Jl 


n 


^ 


X 


TTpT 


Vie  5-  Teetlngr  the  Ways  to  see 
If  they  are  in  the  same  Horizontal 
Plane 
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Flff.  6.    Testingr  the  Stralghtness 
of  the  Ways 


foot.  By  using  a  magnifying  glass,  much  smaller  variations 
than  this  could  be  detected.  As  an  accurate  straight-edge  of 
suflBcient  length  was  not  available  for  testing  the  straight- 
ness  of  the  V's,  they  were  verified  by  using  the  spirit  level 
and  the  blocks  B  as  shown  in  Fig.  6.  The  blocks  were  first 
placed  near  one  end  of  the  casting,  and  the  screw  E  adjusted 
until  one  end  of  the  bubble  coincided  with  one  of  the  marks 
of  the  vial.  The  blocks  and  level  were  then  moved  to  differ- 
ent positions  along  the  length  of  the  groove,  and  as  the  bub- 
ble remained  in  the  same  position,  it  was  assumed  that  the 
planing  was  straight  enough  for  the  job  in  hand.  In  order 
to  true  up  the  V's  of  the  lathe  bed,  a  thin  layer  of  Prussian 
blue  was  applied  to  the  V  grooves  of  the  templet  which  was 
then  moved  along  the  bed  to  transfer  the  coloring  matter  to 
the  parts  that  needed  scraping  down.  After  a  sufficient 
amount  of  scraping,  the  V's  on  the  bed  showed  a  bearing 
throughout  their  entire  length  when  the  templet  was  applied. 


Most  of  the  penny-in-the-slot  machines  are  worked  by  "vic- 
timized power";  that  is,  power  derived  from  the  patron  or 
"victim."  The  patron  furnishes  the  muscle  that  works  the 
mechanism  as  well  as  the  cent  that  releases  the  operating  ma- 
chinery. Strange  to  say.  the  element  of  action  on  the  part  of 
the  user  is  an  important  factor  in  the  success  of  some  of 
these  machines.  It  appears  that  many  of  the  users  of  these 
machines  enjoy  pulling  a  lever;  they  somehow  feel  that  they 
are  getting  more  for  their  money  than  if  they  simply  pressed 
an  electric  button.  A  certain  fortune-telling  machine  was  first 
put  out  with  an  electric  motor  driving  the  machinery.  The 
patron  only  had  to  deposit  his  coin  and  place  his  hand  on  a 
slab  in  which  there  are  many  projecting  studs  to  have  his 
fortune  told.  The  machine  did  not  prove  to  be  a  "money 
puller."  The  motor  was  discarded  and  a  long  lever  was  sub- 
stituted, which  must  be  pulled  each  time  a  fortune  is  told. 
This  machine  yields  a  handsome  income.  Tie  experience  adds 
to  our  knowledge  of  the  curious  phases  of  human  psychology. 


The  "bleeding  "  of  pine  trees  for  their  resin  has  generally 
been  regarded  as  injurious  to  the  timber,  and  in  the  specifi- 
cations of  many  architects  and  railway  companies,  the  "bled  " 
timber  is  excluded.  Investigations  have  been  undertaken  by 
the  Forest  Service  of  the  United  States  Department  of  Agri- 
culture in  order  to  ascertain  to  what  extent  such  timber  is 
injured.  The  results  of  these  tests  indicate,  however,  that 
the  "bled"  timber  is  as  strong  as  the  "unbled"  if  of  the  same 
quality  otherwise;  that  the  weight  and  strength  is  not 
affected  by  the  "bleeding";  and  that  the  durability  is  the  same 
of  "bled"  as  "unbled"  timber. 


ENGLISH  TYPE  OF  ELECTRICALLY-DRIVEN 
BLOTTER 

JAMES  V08B- 

Tho  Blotter  illuBlrnled  herewith  la  one  of  the  line  built  by 
.lohn  Stirk  &  Sons,  Halifax,  England.  The  distinctive  feature 
of  this  machine  is  the  motor  drive  which,  as  will  be  seen, 
forms  an  Integral  part  of  the  design.  Incidentally  thiB  fea- 
ture has  proved  of  value  In  an  unexpe<'ted  direction  as  under 
the  revised  tariff  of  one  of  the  British  colonies.  If  a  motor 
forms  an  Integral  part  of  a  machine,  as  In  the  present  case, 
the  duty  on  the  electrical  portion  is  on  a  lower  scale  than 
if  the  same  size  motor  was  applied  as  an  attachment.  The 
motor  for  this  machine  may  be  of  the  dlrtct-current,  constant- 
speed,  shunt  wound,  or  direct-current,  variable-speed,  inter- 
polar  type.  The  motor  being  built  Into  the  machine  econo- 
mizes space  and  adds  to  the  rigidity  of  the  design.  The  num- 
ber of  strokes  arranged  for  varies  from  20  to  60  per  minute, 
a  gear  box  being  i:sed  in  conjunction  with  the' constant-Bpeed 
motors.  The  length  of  the  stroke  ranges  from  6  to  24 
inches.  The  table  diameter  is  24  inches,  and  its  longitudinal 
and  transverse  movements  are  12  and  15  inches,  respectively. 
The  machine  will  take  work  up  to  46',->  inches  in  diameter 
on  top  of  the  table.  Both  longitudinal,  transverse  and  rotary 
power  feeds  having  a  wide  range,  are  provided.  The  size  of  ma- 
chine shown  is  equipped  with  a  2Vi  H.  P.  motor.  The  com- 
plete weight  of  the  slotter  is  approximately  5,500  pounds,  and 
the  price  F.  0.  B.  is  $735.00. 


Electrically-driven  Slotter  with  a  Motor  which  forms  an  Integral 
Part  of  the  Machine 

[There  are  doubtless  advantages  in  having  the  motor  an 
integral  part  of  an  electrically-driven  machine,  but  it  has 
been  demonstrated  by  American  machine  tool  builders,  that 
what  is  gained  in  the  way  of  compactness  and  rigidity  is 
more  than  offset  by  the  disadvantages  of  such  design.  In 
event  the  motor  of  a  machine,  of  which  it  forms  an  integral 
part,  is  incapacitated  by  the  burning  out  of  an  armature  or 
otherwise,  the  machine  will  have  to  remain  idle  until  repairs 
can  be  made,  unless,  as  is  not  probable,  the  defective  motor 
can  be  replaced  by  another.  If,  however,  the  machine  were 
driven  by  a  standard  motor,  which  was  simply  bolted  to  the 
frame,  the  latter  could  easily  be  removed  and  replaced  by  an- 
other if  necessary.  In  a  shop  where  electrically-driven  ma- 
chines are  in  use,  it  is  more  than  probable  that  such  a  motor 
would  be  available,  and,  consequently,  it  would  not  be  neces- 
sary to  keep  a  valuable  tool  idle. — Editor.] 

•  Address  :    32S    Moss  Lane  East,  Manchester,  England. 
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ROLL  GROOVING  MASTER  TOOLS* 

M.  B.  srAVFFEB' 

The  method  of  making  the  master  tools  which  are  used  to 
mill  ihe  cutting  tools  for  grroviiig  flour-mill  rolls,  is  described 
in  the  following  (since  a  large  per  cent  of  mill  rolls  are  9 
inches  in  diameter,  I  shall  treat  that  size  tool): 

The.  blanks  are  first  made  as  shown  in  Fig.  1.  the  outside 
being  rough  turned.  They  are  then  gashed,  as  shown  in 
Fig.  2.  with  the  proper  number  of  teeth,  which  ranges  from 
eight  to  twelve.  After  keyseating  the  blank  it  is  placed  on  the 
milling  machine  arbor  in  proper  relation  to  the  cam  D,  as 
shown  in  Fig.  3.  It  is  desirable  to  have  the  cam  operate  as 
shown,  as  the  tool  will  then  be  positively  withdrawn  from  the 
work  and  interference  will  be  avoided. 

The  circular  attachment  is  placed  on  the  milling  machine 
table  and  set  so  that  its  center  line  coincides  with  the  center 
of  the  blank  A. 


Fig.  1.    Rough-turned  Cutter 
Blank 
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Fig.  2.    End  View  of  the 
Gashed  Blank 


On  the  circular  attachment  is  placed  the  auxiliary  tool 
slide  B  which  should  be  arranged  with  a  positive  stop.  For 
the  finishing  cut,  the  point  of  the  turning  tool  must  be  iVi 
inches  from  the  center  of  the  attachment.  The  feed  screw 
nut  must  be  disengaged  from  the  feed  screw  and  a  spring  or 
weight  attached  to  the  table  to  keep  the  stop  C  against  cam  D. 
The  tool  should  be  set  to  the  same  height  as  the  center  of  the 
arbor. 

We  are  now  ready  to  proceed  with  the  finish  turning  and 
simultaneous  relieving  of  the  lands.  After  turning  the  blank, 
the  tool  shown  in  Fig.  6  is  inserted  in  the  slide.     This  tool 


Fig.  3. 
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MUling  Machine  arranged  for  Finish  Turning  and 
Serrating  the  Cutter 


tooth"  corrugation  and  is  1/lC  inch  deep  when  standard,  hav- 
ing 1  «  inch  pitch. 

The  clearance  will  not  be  ideal  but  near  enough  for  all 
practical  purposes.  The  tools  will  be  superior  to  the  old  style 
tools  which  were  made  williout  clearancp.  and  which  burn- 
ished the  metal  into  shape  instead  of  cutting  it.  When  fln- 
ished,  the  cutters  look  like  the  one  shown   in  section.  Fig.  4. 


must  have  enough  clearance  to  allow  for  the  advance  of  the 
cam.  The  first  serration  should  be  to  the  full  depth,  as  shown 
in  Fig.  4.  and  the  positive  stop  should  then  be  set.  It  will  be 
understood  that  when  the  tool  just  touches  the  blank  it  must 
be  41m  inches  from  the  center  of  the  attachment.  The  index- 
ing is  done  by  use  of  the  dial  on  the  hand-wheel  shaft  of  the 
<?ircular  attachment.  It  is  imperative  that  the  indexing  be 
accurate  or  the  cutting  toois  will  not  work  well  and  may 
break  the  corrugations  on  the  rolls. 

The  depth  of  the  serrations  depends  entirely  on  the  style 
of  corrugation.     TTie  one  shown  is  commonly  called  the  "saw 
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Figs.  4  and  d.    Section  of  the  Cutter,  ehowing  a  Serrated  Tooth, 
and  One  of  the  Grooving  Tools 

A  convex  cutter  without  serrations  will  be  found  very  useful 
for  milling  the  cutting  tools,  Fig.  5,  concave.  The  cutters 
may  be  hardened  in  oil  and  need  not  be  drawn  to  more  than 
400  degrees  Fahrenheit.  They  must  be  carefully  handled  and 
should  be  used  only  on  well-annealed  stock,  or  the  sharp  points 
will  be  quickly  destroyed. 

*     *     » 

A  BALL-BEARING  WORM 

Some  years  ago  there  was  described  in  the  various  technical 
papers  a  ball-bearing  nut,  designed  by  the  Sprague  Elevator 
Co.  for  use  in  passenger  elevators.  A  helical  row  of  balls 
was  interposed  between  the  threads  of  the  nut  and  those  of 
the  screw,  to  receive  the  thrust  of  the  load.  A  suitable  trans- 
ferring tube  led  the  balls  from  the  top  of  the  nut  back  to  the 


Moih  /niry,.V,  i". 
Fig.  6.    Tool  for  Serrating  the  Cutter  Teeth 

bottcm  (or  vice  versa)  where  they  again  entered  the  space 
between  the  nut  and  the  screw,  Tbe  balls  thus  followed 
through  their  path  in  a  continuous  stream  furnishing  a  roll- 
ing contact  between  the  screw  and  the  nut  to  take  the  pres- 
sure of  the  load. 

In  the  accompanying  illustration,  taken  from  Le  Genie 
Civil,  is  shown  a  worm  which  is  a  counterpart  of  the  Sprague 
Elevator  screw.  The  acting  face  of  this  worm  is  channeled  to 
form  a  race  for  an  endless  row  of  hardened  steel  balls,  which 
are  led  at  one  end  of  the  thread  through  an  internal  return 
duct,  re-entering  the  race  again  at  the  other  end  of  the  thread. 
The  construction  is  plainly  shown  in  the  engraving. 

The  worm  is  of  the  globoid  or  Hindley  type,  with  a  concave 
or  "hour-glass"  shape.  The  threads  are  cut  on  a  shell  A. 
which  is  mounted  on  a  body  B,  to  which  it  is  held  by  screw  E 


WORM  WHEEL 


•  Fur  additional  infnrmation  on  this  siilijoct.  see  Maciiixeuy,  May, 
l(iii;i.  -Orooving  CliilUd  FIniir  .Mill  noils,"  and  June,  1000,  '■lioU 
Coi-rngating  Device." 

+  .\ddress  :      Scottdale.    Ta. 


Maefantrjf,  y.  r. 
A  Worm  whose  Contact  with  the  Wheel  is  made  on  Ball  Bearings 

which  prevents  it  from  moving  and  thus  as  well  from  turn- 
ing. A  channel  of  such  shape  as  to  retain  the  balls  is  cut  in 
the  acting  face  of  the  worm.  A  corresponding  reversed  heli- 
cal groove  is  cut  in  the  periphery  of  the  body  B  to  lead  the 
balls  back  again,  suitable  connecting  holes  being  drilled  be- 
tween the  grooves  in  B  and  those  in  the  teeth  in  A.  The 
channel  is  filled  full  of  balls  through  an  opening,  closed  by  a 
cover  and  screw  at  D. 
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This  ball  bearing  ronii  is  built  on  what  is  luiown  as  the 
Systdme  Parrouff  et  Arlaud.  The  scheme  Is  interesting,  but 
It  appears  that  there  would  be  a  sliding  movement  in  a  direc- 
tion radial  to  the  axis  of  the  worm  which  the  ball  bearing 
will  not  take  care  of.  It  must  be  admitted,  lio.vever,  that  the 
conslruclion   shows  great  ingenuity. 

*     *     * 

AUTOMATIC  MILLING  MACHINE  ATTACHMENT 
FOR  MANUFACTURING  INTERNAL  GEARS 

In  the  Zeitschrift  des  Tereines  deutschcr  Ingcnieure  of 
March  20,  1909,  Is  described  a  slotting  attachment  for  the  mill- 
ing   machine,    particularly    adapted    to    cutting    the    teeth    of 


Slotting:  Attachment  to  Milling  Machine  for  Cutting 
Internal  Gears  in  Quantities 

internal  gears,  and  for  doing  internal  slotting  in  general 
which  requires  the  indexing  of  the  work.  Fig.  1  shows  the 
attachment  applied  to  a  milling  machine,  while  Fig.  2  gives 
the  details  of  its  construction. 

This  device  consists  of  two  parts — the  slotting  attachment 
proper,  and  the  work  holding  and  indexing  device.  The  slot- 
ting attachment  consists  of  a  ram  A,  which  slides  in  ways  in 
the  body  of  the  device,  and  is  driven  by  a  crank-pin  attached 
fo  the  milling  machine  spindle.  The  length  of  stroke  is  ad- 
justable. The  body  of  the  device  is  fastened  to  the  support- 
ing arm  of  the  milling  machine,  and  is  screwed  to  the  column 
as  well,  to  prevent  motion  sideways.  The  work  M  is  gripped 
in  a  chuck  H,  bored  to  receive  it,  and  held  by  dowel  pins  and 
screws  to  the  spindle  S.  The  w'ork  is  indexed  at  each  stroke 
of  the  tool  on  the  up  movement  of  the  ram.  This  is  effected 
by  stud  B  on  the  ram  A,  operating  through  the  connections  C 
and  I).  The  vertical  plunger  E  has  rack  teeth  cut  in  It, 
engaging  the  teeth  in  the  gear  F,  which  in  turn  meshes  wjth 
pinion  G.  The  latter  engages  the  rack  teeth  of  the  horizon- 
tal plunger  /  and  is  thus  moved  positively  forward  at  the  end 
of  the  up  stroke  of  the  tool.  It  is  drawn  back  again  by  the 
spindle  as  soon  as  the  tool  slides  forward  to  descend.  Con- 
nection is  made  by  the  rack  /  and  a  lock  bolt  y.  so  that  the 
latter  is  withdrawn  as  7  moves  forward,  leaving  locking  wheel 
L  and  index  ratchet  K  free  to  revolve  the  work  spindle  and 
the   work.     A  dog  on   rack  /  engages   a   stop,   not  visible   in 


the  llluBtratlon,  which  turns  the  Index  ratchet  K  and  at  the 
same  time  the  chuck  //  and  the  work.  At  the  conclusion  of 
the  movement  locking  bolt  A',  under  pressure  of  spring  P, 
slides  back,  locking  the  spindle  and  the  work  in  the  new 
position.  Lock  dlftU  /,  and  ratchet  K  must  have  the  same 
number  of  teeth  as  the  gear  to  be  cut. 

When  a  complete  revolution  of  the  work  has  been  made  by 
the  means  described,  the  saddle  Is  moved  outward  slightly 
along  the  slide,  thus  setting  the  work  for  a  new  cut.  This 
Is  effected  by  lever  11',  shown  In  dotted  lines,  which  Is  pressed 
upward  by  dog  R  on  a  plate  keyed  to  the  spindle.  By  this 
means,  tlirough  rod  V,  the  arm  U  Is  operated,  and  the  ratchet 
wheel  turns  the  cross  feed  screw  slightly,  thus  setting  the 
work  to  depth  for  a  new  cut.  Adjustable  dog  T  limits  the 
amount  of  feed.  Provision  Is  made  throughout  this  attach- 
ment, by  adjustable  connecting  rods  and  universal  joints,  for 
setting  the  machine  up  for  work  of  widely  varying  dimen- 
sions. 

This  method  of  cutting  internal  gears  has  some  advantages 
over  the  method  of  cutting  them  with  an  internal  attach- 
ment in  the  automatic  gear  cutter.  The  drive  for  the  cut- 
ter by  the  latter  method  Is  far  from  satisfactory,  and  it  is 
necessary  always  to  provide  in  the  work  a  large  clearance 
space  for  the  cutters  to  run  out  into.  Using  the  slotting  attach- 
ment shown  herewith,  a  narrow  groove  will  suffice  to  give 
clearance.  The  indexing  of  the  work  at  every  stroke,  and  the 
provision  for  stopping  the  feed  when  the  proper  depth  of  cut 
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Fig.  2. 
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The  Mechanism  of  the  Automatic  Slotting  Device  for 
Internal  Gears 


has  been  reached,  make  the  device  automatic,  so  that  the 
operator  is  free  to  attend  to  other  work.  There  remains  only 
the  necessity  for  occasionally  cleaning  the  work  of  chips, 
where  the  clearance  space  provided  is  unusually  small. 

*  •  *     « 

The  total  exports  of  machine  tools  from  Germany  in  1908 
amounted  to  58.522  metric  tons,  and  the  total  imports  in  the 
same  year  to  5.843  tons.  The  exports  increased  by  500  tons, 
while  the  imports  decreased  by  2,300  tons,  from  the  previous 
year.  Germany's  best  customer  for  machine  tools  is  Italy, 
with  Austria-Hungary  a  close  second.  France,  Belgium  and 
Russia  also  take  a  great  deal  of  their  machine  tool  supply 
from  Germany.  Of  the  imports  of  machine  tools,  more  than 
50  per  cent  came  from  the  United  States. 
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LIMITATION  OF  MACHINE  CAPACITY 

The  improvement  in  machine  tool  capacity  during  the  last 
few  years,  since  the  introduction  of  high-speed  steel,  appar- 
ently has  brought  designers  in  sight  of  the  ultimate  limit  of 
profitable  capacity  on  certain  machines  which  require  man- 
ual operation.  When  the  efficiency  of  the  machine  reaches 
the  point  where  the  handling  of  the  product  to  and  from 
it  requires  as  much  time  as  the  actual  operation,  the  oppor- 
tunity for  profitable  increase  of  mechanical  efficiency  has  be- 
come small,  and  it  soon  vanishes  beyond  that  point.  Further 
gain  can  only  be  made  by  dispensing  with  the  operator,  mak- 
ing the  machine  automatic,  and  the  moment  this  is  done  an 
entirely  new  set  of  conditions  is  created. 

To  illustrate  the  point,  take  the  case  of  high-speed  drilling. 
Several  months  ago  we  referred  to  a  drilling  machine  that  on 
test  had  make  the  remarkable  record  of  drilling  cast  iron 
with  a  1%-inch  high-speed  drill  at  the  rate  of  29  inches  per 
minute.  So  rapid  was  the  downward  travel  of  the  spindle 
that  it  was  necessary  to  set  the  feed  throw-out  stops  before 
starting  in  order  to  prevent  drilling  into  the  platen  under- 
neath, even  when  the  work  was  raised  an  inch  above  it!  Sup- 
pose this  piece  had  four  holes,  4  inches  deep,  to  be  drilled. 
Then  the  actual  drilling  time  required  would  be,  say,  34  sec- 
onds. The  time  for  lifting  the  casting  upon  the  machine, 
adjusting  the  drill  to  the  drilling  positions  and  its  removal 
would  be,  say,  one  minute,  the  best  that  could  be  done.  That 
is,  the  handling  time  is  nearly  double  the  drilling  time,  and 
the  actual  drilling  time  bears  a  smaller  and  smaller  relation 
to  the  handling  time  as  the  mechanical  efficiency  is  increased, 
soon  becoming  so  small  a  fraction  of  the  operator's  time 
after  even  time  is  passed,  as  to  make  further  increase  of  me- 
chanical efficiency  unprofitable. 

In  the  case  of  driving-wheel  lathes,  the  production  has 
reached  the  figure  that  makes  the  labor  cost  of  handling  the 
wheels  greater  than  the  operator's  wages.  Further  improve- 
ment must  be  in  the  direction  of  reducing  this  labor  cost,  or, 
to  put  it  more  plainly,  after  a  certain  degree  of  mechanical 
efficiency  is  attained,  it  becomes  more  profitable  to  make  fur- 
ther improvements  outside  the  machine  to  reduce  the  labor 
and  time  of  handling  the  material  by  devising  extraordinary 


moans  for  handling  the  work  with  speed.  There  is,  however, 
the  possibility  of  so  highly  developing  a  machine  and  its 
attendant  features  as  to  throw  the  shop  out  of  balance  be- 
cause of  lack  of  coordination  of  other  departments.  Often  in 
such  cases  the  highly  developed  machine  cannot  be  piolilable 
to  tlie  shop  until  the  other  parts  are  brought  up  somewhere 
near  the  leader's  productiveness.  There  is  the  lacw  to  be 
considered  in  all  cases,  that  greatly  increasing  mechanical 
efficiency  means  a  large  increase  of  Investment  and  conse- 
quent interest  and  depreciation  charges.  These  at  some  point 
become  so  great  that  further  increase  of  labor-saving  capacity 

is  actually  unprofitable. 

•  *     • 

HIGH-GRADE  STEEL  FOR  STAYBOLTS 

The  recoiiiineiKlatiun  of  Mr.  11.  ii.  Wille  in  his  American 
Society  of  Mechanical  Engineers  paper,  "A  New  Departure  In 
Flexible  Staybolts,"  to  use  small  diameter  spring  steel  stem 
staybolts  instead  of  the  large  diameter  iron  bolts  commonly 
used,  is  one  that  should  receive  the  attention  of  locomotive 
builders  and  all  concerned  with  the  difficult  problem  of  loco- 
motive boiler  upkeep. 

It  is  evident  to  anyone  who  has  studied  the  problem  that 
the  iron  staybolt  cannot  withstand  the  severe  service  imposed 
on  it,  because  the  elastic  limit  of  the  material  is  constantly 
being  exceeded.  There  apparently  is  no  practical  way  to 
.avoid  it,  notwithstanding  the  activity  of  inventors  of  flexible 
staybolts.  The  difference  in  temperature  between  the  outer 
and  inner  plates  of  the  firebox  section  of  the  boiler  may  some- 
times be  300  degrees  F.  or  more.  Using  the  proper  coefficient 
of  expansion,  a  simple  calculation  shows  that  the  deflection 
of  two  adjacent  staybolts  four  inches  apart  is  0.0000O66  X 
300  X  4  =  0.007!)  inch  total  movement,  which,  equalized  on  two 
bolts,  makes  0.00395  inch  movement  imposed  on  each  staybolt 
perhaps  only  four  inches  in  length,  or  less,  rigidly  secured 
in  opposite  plates.  Often  the  total  movement  of  the  inner  plate 
is  all  in  one  direction,  thus  throwing  the  total  deflection  on 
each.  Experiments  have  shown  that  the  best  one-inch  iron 
staybolt  subjected  to  the  vibratory  test,  wherein  one  end  is 
rigidly  secured  and  the  other  is  revolved  at  the  end  of  a 
radius  of  3/32  inch  and  under  a  tension  load  of  4,000  pounds, 
breaks  with  about  6,000  vibrations. 

It  is  no  wonder  then  that  staybolt  breakage  Is  a  common 
trouble  in  locomotive  boilers.  The  elastic  limit  of  the  ma- 
terial is  exceeded  whenever  a  boiler  is  cooled  off  for  washing 
or  repairs,  and  doubtless  many  times  every  day  under  heavy 
steaming.  Observation  has  shown  that  the  fire-box  sheets  are 
in  continuous  motion  relative  to  the  outer  sheets,  because 
of  the  varying  temperature. 

The  recommendation  to  use  spring  steel  stems  with  soft 
ends  that  can  be  riveted  over,  appears  to  be  a  common-sense 
solution  of  the  problem.  These  bolts  with  7/16-inch  stems 
have  a  tensile  strength  of  32.000  pounds,  and  withstand  vibra- 
tory tests  of  500,000  to  1,000,000  vibrations. 

Steel  of  high  elastic  limit  and  tensile  strength  can  be  used 
in  many  places  where  no  other  material  will  be  successful. 
The  automobile  has  shown  constructors  and  designers  the 
need  of  such  materials,  and  the  growth  of  the  use  of  high- 
grade  alloy  steel  as  a  consequence  is  one  of  the  best  evidences 
of  increasing  expert  metallurgical  knowledge  and  production, 
In  steam  engine  construction,  the  use  of  spring  steel  piston 
rods  and  connecting-rods  would  undoubtedly  lessen  failures, 
balancing  troubles,  friction,  and  to  some  extent,  condensa- 
tion of  steam  on  the  piston  rods  because  of  reduced  diameter. 

*  *     * 

Realizing  the  importance  of  water  power,  the  United  States 
probably  will  withdraw  some  of  the  land  under  public  domain 
on  which  are  valuable  water  power  sites.  Mr.  George  0. 
Smith,  director  of  the  United  States  Geological  Survey,  has 
recommended  to  the  Secretary  of  the  Interior  that  236,365 
acres  of  public  land  be  withdrawn  which  are  located  in  Utah, 
Colorado,  Wyoming,  Montana,  Idaho,  and  Oregon.  Various 
powerful  corporations  have  been  acquiring  valuable  water 
powers  in  the  west  with  a  view  of  monopolizing  these  natural 
power  privileges  which  with  the  development  of  long  distance 
transmission,  have  acquired  in  recent  years  values  almost 
undreamed  of  a  generation  ago. 
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THE  PRESERVATION  OF  IRON  AND  STEEL 

The  present  jigo  of  iron  and  steel  is  one  of  great  waste, 
particularly  of  so-ealled  permanent  structures,  because  of  the 
rapid  deteriorating  effect  of  rust.  The  great  problem  for  the 
metallurgical  engineer  is  to  find  some  means  for  protecting 
iron  and  steel  from  the  corrosive  tooth  of  time.  Our  great 
steel  bridges,  instead  of  being  permanent,  are  rapidly  decay- 
ing, as  no  satisfactory  means  have  been  found  to  stop  the 
insidious  action  of  rust.  In  groat  cities,  particularly  in  Pitts- 
burg, may  be  seen  buildings  sheathed  with  sheet  steel  in  an 
advanced  state  of  rust,  great  holes  having  appeared  in  roofs 
and  sides.  A  few  years  more  of  decay  will  cause  the  buildings 
to  tumble  into  ruins.  It  is  a  startling  fact  that  the  durability 
of  wooden  and  steel  structures  is  in  favor  of  the  wooden 
structures,  barring  the  liability  of  the  latter  to  be  destroyed 
by  fire.  A  paper  on  the  preservation  of  iron  and  steel  was 
read  by  Mr.  Allerton  S.  Cushnian  before  the  British  Iron  and 
Steel  Institute,  in  which  the  importance  of  the  subject  was 
impressively  worded,  and  we  quote  from  it  as  follows; 

"Increasing  consumption  of  the  world's  supply,  and  con- 
stant decay  of  materials  menace  the  future  of  the  human 
race.  It  is  evident  that  carbon  from  which  we  derive  energy, 
and  iron  which  provides  the  possible  means  of  providing 
energy  are  the  materials  which  should  particularly  engage 
the  attention  of  those  who  are  studying  the  problems  of  con- 
servation. The  annual  production  of  pig  iron  in  the  United 
States  alone  grew  froni  13,789,242  tons  in  1900  to  20,307,191 
tons  in  1906,  and  while  for  the  year  of  1908,  owing  to  indus- 
trial conditions,  it  decreased  to  about  16,000,000  tons,  it  seems 
sure  to  again  show  an  increase  in  the  near  future.  How  much 
of  this  enormous  and  constantly  increasing  world's  product 
of  iron  and  steel  is  wasted  for  the  lack  of  adequate  preserva- 
tion? Where  will  the  growth  of  the  demand  stop,  and  how 
many  years  will  the  world's  ore  supply  stand  the  drain  upon 
it?  These  questions  are  of  vast  importance,  and  the  answers 
can  only  be  vaguely  guessed.  One  thing  seems  certain:  civili- 
zation must  learn  to  conserve  more  efficiently  its  store  of  iron 
and  steel  already  manufactured,  and  seek  methods  of  prevent- 
ing the  almost  resistless  tendency  of  iron  to  return  to  its 
union  with  o.xygen  from  which  it  was  won  only  by  the  vast 
consumption  of  quantities  of  the  fast  dwindling  coal  supply. 
It  is  not  generally  realized  that  about  four  tons  of  coal  or  its 
equivalent  is  used  for  making  one  ton  of  finished'  steel  frcm 
the  ore.  If  steel  could  be  by  any  means  whatsoever  ennobled, 
and  thus  protected  from  decay  due  to  corrosion,  future  condi- 
tions for  all  years  to  come  could  be  viewed  with  complacency. 
There  exists  in  Delhi,  India,  an  iron  monument  that  since  the 
beginning  of  history  has  been  exposed  to  the  weather  without 
the  result  of  decay,  and  yet  this  column  has  been  provided 
with  no  protective  coating  other  than  that  which  the  atmos- 
phere has  itself  formed  upon  it.  It  is  probable  that  with  all 
our  boasted  knowledge  we  could  not  build  its  like.  Yet  the 
art  is  not  necessarily  lost  forever.  It  is  simply  a  case  of 
whether  or  not  it  is  worth  our  while  to  rediscover  it." 

*     ^     ^ 
THE  MORSE  DRILL  TAPER  SHANK  TANG 

The  number  of  methods  of  restoring  broken  tang  twist 
drills  to  a  new  period  of  usefulness  that  have  been  devised 
within  the  last  few  years  is  good  evidence,  though  none  was 
required,  of  inherent  weakness  in  the  Morse  taper  shank.  The 
tangs  on  the  large  sizes  of  drills  cannot  long  withstand  the 
heavy  torsional  stress  imposed  by  the  powerful  drilling  ma- 
chines of  the  present  time,  and  large  numbers  of  drills  are 
damaged  by  twisting  off  the  tangs  in  heavy  drilling.  The 
need  of  means  for  restoring  such  damaged  drills  to  service 
has  been  commonly  felt,  but  notwithstanding  the  fact  that 
hundreds  of  concerns  were  throwing  thousands  of  drills  away 
as  scrap,  practical  methods  were  not  provided  to  check  the 
waste  until  lately. 

The  weakness  of  the  Morse  shank  made  so  apparent  in  re- 
cent years  emphasizes  the  great  advance  made  in  the  power  of 
the  present-day  machine  tools.  Years  ago  when  the  Morse  twist 
drills  with  taper  .shanks  were  brought  out,  machine  tools 
rarely  had  sufficient  power  to  twist  off  the  tangs  of  drills  in 
regular  work,  such  accidents  being  the  exception  rather  than 
the  rule.  If  tangs  were  twisted  off  the  fault  was  generally  in 
poorly-fitted  shanks  and  defective  collets.  The  use  of  machine 
steel  for  collets  was  productive  of  a  large  number  of  failures 
of  this  character,  and  probably  defective  collets  are  largely 
responsible  for  damaged  drill  shanks  now,  but  in  the  rush  of 
modern  manufacturing.  It  seems  practically  impossible  to  keep 
all  drill  press   equipment  always   up  to   the  mark.     The  en- 


larged tang  and  other  means  for  Increasing  the  torsional 
strength  of  the  twist  drill  shank  have  come  as  a  matter  of 
necessity. 

The  manufacturers  of  machine  tools  and  of  twist  drills 
should  agree  on  a  set  of  new  standard  drill  shaokB  with  en- 
larged tangs,  and  while  conferring  on  this  matter,  they  will 
find  the  time  opportune  to  consider  the  advantages  o(  the 
".larno"  taper  of  0.600-Inch  taper  to  the  foot,  over  the  mixed 
common  tapers  of  approximately  %  inch  per  foot.  But,  while 
the  manufacturers  are  induentlal  in  bringing  about  needed 
changes  of  this  nature,  the  users  are  to  be  reckoned  with; 
and  their  prestnt  equipments  are  a  formidable  obstacle  to  a 
common  standani,  no  matter  how  advantageous  it  may  be.  A 
change  in  tapers  and  tangs  can  be  brought  about  only  by  con- 
certed action  of  the  leading  makers  and  users,  and  no  doubt 
even  then  it  will  be  slow. 

*     *     • 

CORPORATION  TAXATION 

At  the  annual  banquet  of  the  Ilion  Board  of  Trade.  Illon, 
N'.  Y.,  Mr.  Fred  .1.  Miller,  assistant  to  the  president  of  the 
Union  Typewriter  Co.,  New  York,  spoke  on  "Corporation  Tax- 
ation" in  part  as  follows: 

"Without  having  especially  looked  into  the  matter,  I  take  It 
for  granted  that  Ilion  has  encouraged  the  growth  of  manufac- 
tures within  her  boundaries;  that  she  has  tndeavored  in  all 
proper  ways  to  encourage  those  of  her  citizens  who  have  en- 
deavored to  do  things  calculated  to  build  np  and  develop  the 
town,  and  one  of  these  ways  is  by  the  proper  handling  of 
taxation.  In  these  days  taxation  of  industrial  enterprises  is 
attracting  a  good  deal  of  attention,  and  with  your  permission 
we  will  consider  briefly  some  of  the  things  which  a  commun- 
ity can  do,  by  means  of  taxation,  to  encourage  manufacturing 
enterprises. 

"It  ought  to  be  obvious  that  a  town  which  aims  to  grow 
should  encourage  as  much  as  possible  those  things  which  cause 
growth,  and  discourage  as  much  as  possible  those  things 
which  retard  growth;  to  encourage  the  workers — the  doers  of 
beneficial  things,  and  to  discourage  drones  or  those  whose 
influence  is  adverse  to  healthy  growth.  This  can  be  done  by 
means  of  taxation.  We  often  hear  of  towns  which  offer,  as 
an  inducement  for  the  location  of  new  manufacturing  estab- 
lishments, exemption  from  taxation  for  a  term  of  years.  This 
is.  however,  sometimes  objected  to  by  already  established 
industries,  especially  when  engaged  in  the  same  line  of  busi- 
ness, and  which  are  often  taxed  heavily — I  think  properly 
objected  to. 

"Taxation,  it  seems  to  me,  should  not  be  levied  upon  the 
commonly  accepted,  but  nevertheless  socialistic  principle,  that 
the  amount  paid  should  be  in  proportion  to  ability  to  pay, 
but  should  rather  be  levied  in  proportion  to  the  direct  pecu- 
niary benefits  received  by  the  taxpayer  from  the  community 
or  from  the  governmental  organization  for  the  support  of 
Avhich  taxes  are  collected.  In  too  many  communities  the 
opposite  course  is  followed  with  the  result  that  those  who 
are  doing  most  to  build  up  the  town  are  the  most  heavily 
fined  for  doing  it,  while  those  who  are  doing  nothing  to  build 
up,  but  are  reaping  the  pecuniary  benefits  of  others'  efforts, 
are  most  lightly  touched  by  taxation. 

"Such  is  the  effect  of  levying  comparatively  heavy  taxes 
upon  factories  and  their  equipment,  upon  business  buildings 
and  the  goods  within  them,  and  upon  the  houses  and  furni- 
ture of  citizens,  while  at  the  same  time  levying  taxes  pro- 
portionately much  lighter  upon  vacant  lots  and  unutilized 
land  which  is  being  merely  held  at  prices  that  more  or  less 
completely  anticipate  future  development  and  the  demands 
of  population. 

'Let  me  not  be  misunderstood.  I  refer  in  a  general  way 
to  the  principles  that  should  govern  in  a  town  which  wishes 
to  grow,  and  call  attention  to  the  fact  that  by  assessment 
and  taxation  those  things  which  do  most  to  build  up  a  town 
can  be  discouraged  or  encouraged,  and  that  those  things 
which  do  most  to  retard  its  growth  can  also  be  discouraged 
or  encouraged." 

The  principle  of  promoting  manufacturing  Industries  by 
equitable  distribution  of  the  tax  burden,  making  the  land 
the  basis  for  all  assessments,  is  one  of  undeniable  Importance 
to  manufacturers  wherever  located,  and  we  think  that  what- 
ever be  their  politics  or  creed,  practically  all  will  agree  with 
Mr.  Miller's  sentiments,  even  though  the  basic  Idea  is  the 
fundamental  one  of  the  Henry  George  single  tax  theory. 

»     »     » 

The  experiments  undertaken  by  the  Pennsylvania  Railroad 
with  concrete  telegraph  poles  have  been  so  successful  that  an 
increase  is  to  be  made  in  the  use  of  these  poles  on  the  com- 
pany's lines. 
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A   NEW   DEPARTURE    IN   FLEXIBLE 
STAY-BOLTS* 

Tliore  is  pniptiially  no  literature  on  the  subject  of  stay- 
bolts,  and  In  particular,  none  on  flexible  stay-bolts.  The  in- 
creasing size  and  pressure  of  boilers  make  this  subject  of  vital 
importance  to  railroads  and  to  those  responsible  for  the  man- 
agement of  that  type  of  boiler  in  which  the  firebox  is  stayed 
by  a  large  number  of  bolts.     The  boiler  of  the  consolidation 


Figr.  1.  Section  of  Firebox, 
showing  Center-lines  of  Stay- 
bolts 


Fig.  2.    Faggott  Piling  of  Iron 
for  Stay-bolts 


locomotive,  now  the  prevailing  type  in  fieight  service,  con- 
tains about  1,000  bolts  less  than  8  inches  long  and  about  300 
of  greater  length.  The  large  types  of  Mallet  compound  loco- 
motives now  meeting  witli  much  favor  liave  a  much  largvr 
number,  there  being  1,2.50  short 
and  yoo  long  bolts  in  locomotives 
recently  constructed. 

In  recent  years  some  I'orm  of 
flexible  stay-bolt,  that  is,  one  hav- 
ing a  movable  joint,  has  been 
very  extensively  used  in  the 
breaking  zone  of  locomotive  boil- 
ers, but  their  high  cost  and  the 
difficulty  of  applying  them,  the 
binding  at  the  joint  caused  by 
rust  and  scale,  and  the  fact  that 
their  use  throws  an  additional 
service  on  the  adjacent  bolts  be- 
cause of  lost  motion,  has  militat- 
ed against  their  more  general  use.  ^'^  ■*•   sp"°e 

It  is  well  know'n  that  stay-bolts  fail,  not  because  of  the 
tensional  loads  upon  them,  but  from  flexural  stresses  induced 
by  the  vibration  resulting  from  the  greater  expansion  of  the 
firebox  sheets  than  of  the  outside  sheets,  but  notwithstanding 
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This  formula  shows  that  the  stress  increases  in  direct  pro- 
portion to  the  diameter  and   decreases  as  the  square  of  the 
distance  between  the  sheets. 

The  application  of  the  formula  to  service  conditions  gives 
(he  following  stresses: 
Conditions:     Bolt  siiacing,  4-iiich  centers. 

Assumed   expansion.   0.04    inch. 
Length  of  bolt,  C  inches 

Typi'  Diameter  of  Boll  Flexural  Stress 

Iron   li/iiinoh  .Sl,500 

Iron   1      inch  4.5,000 

Iron   %  inch  39,400 

Spring  steel    ....     1-inch  ends,  7/lG-inch  stem      19.700 

Iron  is  universally  employed  in  the  manufacture  of  these 
bolts  and  it  is  not  good  practice  to  exceed  a  fiber  stress  of 
12,000  pounds  per  square  inch.  It  is  apparent  that  stay-bolts 
in  the  zone  which  meets  the  expansion  of  the-  sheets  are 
stressed  above  the  elastic  limit  and  must  necessarily  fail 
from  fatigue.  Fractures  always  originate  at  the  outside 
sheet  at  the  point  where  the  bending  moment  due  to  the  move- 
ment of  the  furnace  sheets  is  greatest.     The  fractures  usually 
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Fig.  3.    Flexible  Spring  Steel  Stay-bolt 

the  general  acceptance  of  this  theory,  engineers  have  designed 
stay-bolts  solely  with  respect  to  the  tensional  loads.  It  is 
quite  general  practice,  it  is  true,  to  recess  the  bolts  below  the 
base  of  the  thread,  and  this  has  effected  a  slight  reduction  in 
the  fiber  stress,  but  practically  no  effort  has  been  made  to 
design  a  bolt  to  meet  the  flexural  stresses  or  even  to  calcu- 
late their  magnitude.  This  is  surprising  In  view  of  the  sim- 
plicity of  the  calculations  to  which  the  ordinary  formulas  for 
flexure  apply. 
Let  F:^  fiber  stress, 

B^  modulus  of  elasticity, 

7  =  moment  of  inertia, 

D  =  diameter  of  bolt, 

y  =  deflection, 

L  =  length  of  bolt  between  sheets, 

W  =  load. 


•Abstract  of  paper  by  Mr.  H.  V.  Wille.  lead  beforp  tbe  Mav 
meeting  of  the  American  Society  of  Mechlnical  Engineers,  at  Washing 
ton,  D.  C. 


Flexible  and  Regular  Iron  Stay-bolts  of  Same  TenaUe  Strength 

start  from  the  base  of  a  thread  and  gradually  extend  inward. 
Manufacturers  of  stay-bolt  material  have  endeavored  to  mini- 
mize failures  and  to  m^et  the  unusual  conditions  of  an  iron 
stressed  beyond  its  elastic  limit  by  the  supply  of  specially 
piled  iron  arranged  with  a  view  to  breaking  up  the  extension 
of  the  initial  fracture.  For  this  reason  iron  piled  with  a 
centra!  section  of  small  bars  and  an  envelop  of  flat  plates  has 
met  with  much  success  for  this  class  of  service.  In  a  further 
effort  to  secure  an  iron  specially  adapted  to  this  class  of  work 
various  forms  of  shock,  vibratory  and  fatigue  tests  have 
been  imposed.  No  design  has  yet  been  produced,  however, 
which  permits  the  employment  of  material  of  elastic  limit 
sufficiently  high  to  resist  the  flexural  stresses,  although  a  large 
class  of  material  particularly  adapted  to  the  purpose  is  avail- 
able. It  is  obvious  that  the  remedy  does  not  lie  in  the  use 
of  a  slow-breaking  material,  but  in  the  employment  of  ma- 
terial of  sufficiently  high  elastic  limit  to  meet  the  conditions 
of  service.  It  is  also  possible  to  reduce  the  diameter  of  thp 
bolt  greatly  by  the  use  of  such  a  material,  thus  proportion- 
ately reducing  the  fiber  stress  in  flexure. 

Stay-bolt  material,  however,  must  possess  sufficient  ductility 
to  enable  the  ends  to  be  readily  hammered  over  to  make  a 
steam-tight  joint  and  to  afford  additional  security  against  pull- 
ing through  the  sheets.  To  meet  these  conditions  the  bolt  il- 
lustrated in  Fig.  3  has  been  designed.  The  stem  is  of  the 
same  grade  of  steel  as  that  used  in  the  manufacture  of  springs. 
It  is  oil-tempered  and  will  safely  stand  a  fiber  stress  of 
100,000  pounds  per  square  inch.     Its  high  elastic  limit  makes 


July,  1909 


MACHINRKY 


hi; 


It.  i)()sailjl<'  to  retlure  the  diameter  to  3/8  or  T/ltl  inch  or  even 
less.  The  ends  are  of  soft  steel,  and  it  is  thus  possible  to 
ajjply  and  head  \i|)  the  holt  in  the  usual  manner. 

The  eniiiloynient  of  a  stem  of  the  diameter  indicated  reduces 
the  fiber  stress  in  llewire  to  less  than  one-half  that  in  the  ordi- 
nary type  of  bolt.  It  has  hitherto  been  Impossible  to  employ 
in  stay-bolts  any  of  the  steels  contalnlnR  chromium,  nickel, 
vanadium,  etc..  possessing  properties  espe(dally  adapted  to 
this  class  of  worU.  but  these  steels  can  readily  be  used  in  the 
stem  of  the  bolt  described.  This  stem  can  be  flexibly  secured 
to  the  end  in  orie  of  the  customary  ways,  but  the  tlexibility 
of  the  bolt  does  not  depend  upon  a  llexible  connection.     A  type 


Jtat/iinerf,  X.  y. 
Plgr.  5.     Manner  4n  which  Plates  Buckle  with  Rl^d  Staya 

of  bolt  with  a  relatively  inflexible  connection,  usually  one  in 
which  the  stem  screwed  into  the  ends  with  a  running  fit,  has 
met  with  the  most  favorable  consideration.  Such  a  bolt  is 
flexible  as  a  spring  is  flexible,  in  that  it  can  be  deflected  to 
meet  the  requirements  of  service  without  exceeding  the  elastic 
limit.  In  fact  the  stem  may  be  of  a  number  of  pieces,  either 
of  plates  or  small  rods,  thus  increasing  its  flexibility. 

The  actual  breaking  strength  of  the  bolt  sizes  ordinarily  em- 
ployed is  shown  in  the  following  statement.  These  bolts  were 
recessed  to  the  base  of  the  thread  and  tested  in  the  same  form 
as  that  in  which  they  are  employed  in  service.  For  compari- 
son, the  approximate  w-eights  of  the  usual  length  of  bolt  are 
also  given.  These  weights  are  for  bolts  over  the  entire  length, 
including  the  squared  ends  for  screwing  the  bolts  into  the 
sheets. 

ACTUAL  BREAKING  STRENGTH  OF  STAY-BOLTS 


Type 

Nominal  Diameter 

Actual 

Breaking, 

Pounds 

Weight, 
Ounces 

Vibra- 
tions 

Iron 

Iron 

1    inch 
J  inch 
1    inoli  ends,  ^\ 
inch  stem 

32,500 
34,500 

33,000 

20 
15 

10 

6,000 
5  300 

Spring  steel  stem. . 

500,000 

The  vibrating  test  was  made  by  clamping  one  end  of  the 
bolt  in  a  machine  and  revolving  the  other  end  through  a 
radius  of  3/32  inch,  the  specimen  being  G  inches  long  from 
the  end  of  the  right  head  to  the  center  of  the  rotating  head. 
A  tensional  load  of  4,000  pounds  was  also  applied  to  the  bolts. 
The  best  grades  of  iron  bolts  break  on  being  subjected  to  from 
5,000  to  6,000  rotations,  whereas  the  spring  steel  bolts  were 
vibrated  500,000  times  without  failure,  and  on  some  of  them 
the  test  was  continued  without  failure  to  1.000,000  vibrations. 
These  tests  demonstrated  that  the  bolt  is  not  stressed  beyond 
the  elastic  limit  under  these  severe  conditions,  and  that  the 
probability  of  its  failure  in  less  severe  conditions  is  very  re- 
mote. 

The  extent  of  the  expansion  wliich  can  take  place  in  the 
fire-box  of  a  boiler  can  readily  be  calculated: 

Distance  between  stay-bolts,  4  inches. 

Temperature  of  inside  sheet,  400  degrees  P. 

Temperature  of  outside  sheet,  100  degrees  P. 

Coefficient  of  expansion,  0.0000066. 

Then  the  expansion  between  two  bolts  will  equal:  0.0000066 
X  (400  —  100)  X  4  =  0.0079,  and  each  bolt  will  deflect  0.00393 
inch.  It  has  been  shown  that  this  amount  of  deflection  will 
stress  the  usual  type  of  bolt  (about  6  inches  long)  beyond  the 
elastic  limit.  In  practice,  however,  one  bolt  may  hold  rigidly, 
throwing  the  entire  deflection  on  the  adjacent  twit,  or  neither 
bolt  may  deflect  and  the  sheet  will  then  buckle.  Under  this 
condition  tlie  neutral  axis  w-ill  assume  the  form  ABC,  Fig.  5, 


and  the  length  AH  will  equal  2.00395  Inches  and  the  sheet  will 
buckle  to  an  extent,  «/>  =\/ 2.00395=  —  2' =  U.  125  Inch.  It  is 
obvious  that  the  repetition  of  a  force  sufflcleiit  to  buckle  a 
sheet  i^  inch  must  ultimately  lead  to  a  crack  In  the  furnace 
sheets.  If.  however,  the  bolt  dertects,  allowing  the  sheet  to 
normally  expand,  the  latter  will  be  relieved  of  these  extrane- 
ous loads. 

A  bolt  of  sufficient  flexibility  to  deflect  under  the  forces  fol- 
lowing expansion,  and  of  material  which  will  not  he  8lre88<Ml 
beyond,  the  elastic  limit  in  resisting  these  forces,  will  greatly 
assist  in  reducing  the  lost  of  boili-r  maintenance  by  ellminat 
ing  broken  stay-bolts  and  reducing  the  stresses  In  the  furnace 
plates.  If  in  addition  the  bolt  has  a  smaller  diameter,  the 
life  of  the  furnace  plates  should  be  further  Increased,  as  such 
a  bolt  will  interpose  less  obstruction  to  the  circulation  of  the 

water  in  the  water  legs. 

•  •     • 

HORSE-POWER  FORMULA  FOR  AUTOMOBILE 
ENGINES 
in  the  August,  1907,  issue  of  M.\ciriNERY,  engineering  edi- 
tion, a  horse-power  formula  for  gasoline  engines,  adopted  by 
the  Association  of  Licensed  Automobile  Manufacturers,  was 
given.     This  formula  is 

If.  P.  = , 

2.5 

where  K^ diameter  of  cylinder  in  inches, 
7f  =  number  of  cylinders. 
According  to  a  paper  read  by  Mr.  James  L.  Miller  before 
the  Glasgow  Technical  College  Scientific  Society,  this  formula 
gives,  however,  in  general,  an  underestimate,  especially  for 
the  larger  sizes,  and  the  following  formula,  which  gives  bet- 
ter results,  is  recommended: 

H.  P.  =  K  X  n  {D  —  D   X   (R  +  2)   X  -V. 
In  this  formula 
A'  =  constant  =  0.197  for  commercial  and  touring  cars  and 

0.33  for  racing  cars, 
D  =  diameter  in  inches, 
stroke  in  inches 

R  = =  ratio  between  stroke  and  bore, 

diameter  in  inches 

A' ^number  of  cylinders. 

Applying  this  formula  to  a  four-cylinder  engine  with  four 
inches  diameter  of  cylinders  and  five  inches  stroke  gives  31 
H.  P.,  which  could  be  obtained  from  such  an  engine  at  quite 
moderate  speeds.  The  Automobile  Manufacturers'  formula 
gives  in  this  case  only  25.6  H.  P. 

*  «     * 

CHILLED  CAST  IRON  LATHE  TOOLS 
A  contributor  to  the  Mechanical  World  mentions  that  he 
has  tried  chilled  cast  iron  tools  with  considerable  success 
when  turning  plain  worK.  The  shank  of  the  tool  was  about 
ten  inches  long  by  two  inches  square,  and  the  cutting  por- 
tion was  made  of  the  ordinary  round-nose  shape,  suitable 
clearance  being  provided,  but  no  top  rake  employed.  The 
required  hardness  of  the  tool  nose  was  obtained  by  a  chill-box. 
The  molten  metal  which  enters  the  chill-box  is  rapidly  cooled, 
and  when  removed  from  the  sand  the  tool  nose  is  extremely 
hard.  All  that  is  necessary  is  to  grind  it,  and  it.  is  ready 
for  use.  A  decided  feature  of  its  characteristics  is  its  ability 
to  cut  cast  iron  which  has  been  chilled  through  being  poured 
into  damp  molds.  Tools  of  this  kind,  it  is  stated,  have,  in 
a  number  of  cases,  saved  partly  machined  work  from  being 
scrapped,  when  the  best  brands  of  high-speed  steel  were  un- 
equal to  machining  the  cast  iron.  Tools  of  this  type  are 
handy  to  have  around  for  occasional  jobs  which  show  them- 
selves unamenable  to  ordinary  methods.  The  use  of  chilled 
iron  tools  dates  back  many  years.  Its  use  at  Lister's  Works, 
Darlington.  England,  to  turn  chilled  iron  rolls,  was  men- 
tioned in  Moore's  Guide,  a  heterogeneous  collection  of  receipts 
and  formulas  for  mechanics,  grocers,  lawyers,  doctors,  etc.. 
published  a  long  time  ago.  Seme  chilled  rolls  had  been  made 
so  hard  that  carbon  steel  tools  could  not  be  used.  One  of  the 
workmen  suggested  that  if  the  chilled  iron  was  harder  than 
hardened  steel,  it  might  be  found  that  a  chilled  iron  tool 
might  be  made  to  cut  as  it  could  be  made  as  hard  or  harder 
than  the  roll.     The  suggestion  was  successfully  followed. 
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A  SPRING  WHEEL  FOR  THE  AUTOMOBILE 

111  order  to  avoid  the  trouble  and  expense  connected  with 
the  peniimatic  tire,  a  number  of  wheels  of  different  types 
have  been  constructed,  all  with  the  object  in  view  of  obtain- 
ing a  resiliency  equal  to  that  of  the  pneumatic  cushion,  by 


Pig.  1.    The  Seaton  Spring  Wheel  for  Automobiles.  Trucks,  etc. 

the  use  of  springs.  Practically  all  of  these  spring  wheels 
have  employed  radial  springs,  spring  spokes  or  hub  springs, 
and  the  objection   has  been  that  all  of  the  load  at  a  given 


3I,icliiiHri/,.f.Y. 
Flff.  2.    Action  of  the  Springs  under  Load 

time  is  concentrated  on  a  few  of  the  springs.  With  the 
springs  arranged  radially,  there  is  also  a  tendency  for  the 
wheel  to  "dish,"  because  of  the  lack  of  rigidity  against  lat- 
eral shocks.  The  American  Spring  Wheel  Co.  of  Cleveland, 
Ohio,  has  placed  upon  the  market  a  wheel  which  is  both  novel 


Mini  ingenious  in  its  construction,  and  one  which,  judging 
Iroiu  its  design,  and  the  results  of  the  tests,  is  applicable  not 
only  to  pleasure,  but  also  to  commercial  vehicles. 

This  wheel,  which  is  known  as  the  Seaton  spring  wheel, 
is  constructed  in  two  parts,  an  inner  wheel  or  hub,  and  an 
outer  part  wllli  a  solid  rubber  tire,  which  corresponds  to  the 
felloe  and  tire  of  the  ordinary  wheel.  These  two  parts  are 
connected  by  springs  set  parallel  to  the  axis  of  the  hub,  and 
with  their  ends  held  in  brackets  which  extend  radially  from 
the  two  main  parts  of  the  wheel.  As  will  be  seen  by  refer- 
ring to  the  engraving.  Fig.  1.  one  end  of  each  alternate  spring 
is  connected  to  the  bracket  of  the  inner  rim,  and  the  other  to 
the  bracket  of  the  outer  rim.  These  connections,  however, 
are  not  rigid,  as  the  ends  of  the  springs  are  attached  to  their 
lirackets  by  ball-and-socket  bearings.  A  detail  of  one  of  these 
springs  with  the  bracket  and  bearing  in  section,  is  shown 
ill  Fig.  3.     The  brackets  A  are  turned  to  fit  the  steel-bound 
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lltac!ilncrl/,y.r. 
Fig.  3.    Detail  of  the  Bracket  and  Spring,  shelving  the  Ball  and 
Socket  Bearing 

I'elloes  to  which  they  are  bolted,  and  they  are  also  bored  to 
fit  the  case-hardened  cups  B  which  form  the  seats  for  the 
bearings.  The  hemispherical  balls  C  are  slotted  for  the  cot- 
ter-pins D,  which  pass  through  slots  in  the  spring  at  each 
end,  thus  holding  it  in  place.  There  are  three  slots  of  slightly 
varying  depths  cut  across  the  fiat  of  each  of  the  half  balls, 
so  that  springs  of  different  lengths  may  be  assembled  with 
practically  the  same  tension.  By  this  construction  each  spring 
is  enabled  to  accommodate  itself  to  varying  shocks,  and  by 
reason  of  the  movement  allowed  by  the  ball  bearing  it  is, 
practically  speaking,  only  subjected  to  a  straight  pull.  The 
springs  in  the  assembled  wheel  are  under  an  initial  tension 
or  stretch,  of  about  1/16  or  3/32  of  an  inch,  in  order  that 
each  one  will  take  its  full  share  of  the  load  or  shock  at  every 
point  of  the  revolution.  This  spring  arrangement,  as  is  evi- 
dent by  examining  the  illustrations,  gives  the  wheel  consider- 
able lateral  strength.  The  normal  position  of  the  springs  is 
parallel  to  the  axis  of  the  wheel,  but  when  the  inner  section 
is  subjected  to  a  load,  it  moves  downward  against  the  ten- 
sion of  each  spring  which  is  also  displaced  from  its  parallel- 
to-the-axis  position,  as  indicated  in  Fig.  2.     As  this  downward 
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niovemeiil  of  the  iiiiuT  wlieel  takes  plai-es,  llii'  liiiiilspliLM'Icul 
parts  of  the  spring  hearing  roll  in  tlieir  seals  and,  conse- 
quently, the  springs,  as  before  stated,  are  subjected  to  a  stress 
which  is  paralhM  to  their  axes. 

The  bearings  are  lubricated  with  hard  grease  wlilch  is 
placed  into  the  cavities  E  (Fig.  3).  As  Is  well  Icnown,  grease 
Is  a  lasting  lubricant,  and  it  also  has  the  advantage  in  this 
case  ot  protecting  the  bearing  by  its  gradual  outward  flow, 
from  dirt  and  other  gritty  substances  which  might  otherwise 
enter  from  the  inside.  The  lubricant  itself  Is  kept  clean  by 
the  caps  F  which  are  held  in  place  by  a  flattened  part  ot  the 
rim,  which  engages  with  a  collar  on  the  bearing  cups  3. 

The  one  feature  of  the  construction  of  this  wheel  which  is 
basic  in  principle,  and  Indicative  of  careful  thought,  is  the 
arrangement  of  the  springs,  and  the  most  valuable  feature  of 
the  wheel  from  a  mechanical  point  of  view,  lies  in  the  fact 
that  the  load  is  evenly  distributed  over  all  the  springs.  This, 
of  course,  makes  the  use  of  a  comparatively  light  spring  possi- 
ble, which  adds  to  tlie  resiliency  of  the  wheel.  It  is  said  that 
the  riding  qualities  of  the  Seaton  wheel  compare  favorably 
with  the  rigid  type  equipped  with  a  pneumatic  tire. 

Mr.  Hubert  H.  Ward,  Mr.  William  E.  Metzger,  formerly 
of  the  Everitt-Metzger-Flauders  Co.,  of  Detroit,  and  others 
have  organized  the  American  Spring  Wheel  Co.,  to  manufac- 
ture the  wheel  in  this  country,  while  the  International  Spring 
Wheel  Co.  has  been  incorporated  to  handle  the  foreign  pat- 
ents. Mr.  n.  I>.  Olmstead,  formerly  assistant  engineer  of  the 
Brown  Hoisting  &  Conveying  Co..  cf  Cleveland,  has  been  made 
mechanical  engineer  for  the  American  firm. 

*     *     * 

FORMULAS    FOR    STRENGTH    OF   FLAT 
CIRCULAR   PLATES*t 

WM.  F.  FISCHERt 

When  a  fiat  circular  plate  becomes  deformed  under  the 
action  of  a  given  load  W  applied  normal  to  its  surface,  as 
shown  in  Fig.  1,  the  upper  fibers  B  of  the  material  are  sub- 
jected to  compressive  stresses  both  radially  and  circumferen- 
tially,  while  the  lower  fibers  C  are  subjected  to  tensile  stresses 
both   radially  and   circumferentially.     This   is   caused   by   the 
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Fig.  1.     Stresses  in  Flat  Circular  Plates  Loaded  at  the  Center 

fact  that  the  plate,  when  bending,  tends  to  assume  a  spherical 
shape.  Stresses  therefore,  appear  in  the  plate  in  a  manner 
as  indicated  in  the  lower  view  in  Fig.  1.  The  deformation 
of  the  plate  as  shown  in  an  exaggerated  scale  in  Fig.  2,  tends 
to  decrease  the  length  or  circumference  of  the  upper  fiber  B, 
while  it  tends  to  increase  the  length  of  the  lower  fiber  C.  In 
the  lower  view  In  Fig.  1.  the  full  lines  with  their  arrows 
show  the  direction  of  the  radial  and  circumferential  compres- 
sion stresses  in  the  fibers  on  the  upper  side  of  the  plate,  and 

•  With  Data   Sheet  Supplement. 

t  See  also  Machineet,  June,  1900:     Fornuilas   fcji-   Sti-englh   of   I''l:it 
Plat€6 

i  Address  :    220  W.  140th  St.,  New  Yoik  City. 


I  lie  (lottMl  lines   with  their  urrow-heads  show  the  tension  in 
the  fibers  on  the  lower  side  of  the  plate. 

In  the  accompanying  Supplement,  sevtral  sets  of  forniulus 
for  circular  plates  are  given,  selected  from  dlflferent  autburi 
ties.  The  formulas  are  presented  as  given  by  the  various 
writers,  and  then  the  different  quantities  "safe  load,"  "unit 
stress,"  "thickness  of  plate,"  etc.,  as  deduced  from  the  given 
formulas,  are  shown.     The  tables  given  should  be  considered 


Oefbrmadon  of  Loaded  Flat  Circular  Plate*  shown 
In  Exasfferated  Scale 

as  a  part  of  a  complete  set  of  tables  giving  formulas  of  flat 
plates,  four  of  which  were  published  in  the  Supplement  to 
the  June,  1909,  issue  of  Maciii.nkhy.  Table  V  refers  to  rec- 
tangular plates,  and  T.iblcs  VI,  VII  and  VIII  to  circular  plates. 
Exact  formulas  for  finding  the  bending  moments  In  flat  cir- 
cular jjlates  and  the  resistance  of  plates  to  the  stress  created 
by  pressures  normal  to  their  surface  have  not  as  far  as  the 
writer  knows,  been  determined.  The  formulas  given  are 
founded  on  certain  assumptions  and  must  be  considered 
merely  as  approximations.  This,  of  course,  is  also  indicated 
by  the  variations  in  the  formulas  given  by  the  various  writers 
on  the  subject.  The  formulas  should  be  used  with  caution, 
and  such  formulas  as  give  results  on  the  safe  side  should  be 
preferred.  In  deriving  formulas  of  this  character,  all  assump- 
tions should  be  made  so  that  the  error  is  on  the  safe  side. 

*     *     « 

ZEPPELIN'S  LAST  RECORD-THE  DE  BAUSSET 
VACUUM  AIRSHIP 

Count  Zeppelin's  new  air-ship  covered  a  distance  of  about 
850  miles  in  37  hours,  starting  from  Friedrichshafen,  Germany, 
May  30.  Unfortunately  the  air-ship  collided  with  a  tree  on 
the  return  trip  from  Bitterfeld.  The  impact  smashed  in  the 
bow,  but  damages  were  repaired  in  a  few  hours  and  the 
return  flight  to  Friedrichshafen  was  resumed.  The  success 
of  Zeppelin's  mammoth  air-ship  has  caused  some  enthusiast 
to  predict  that  a  transatlantic  trip  will  be  made  possible 
within  a  year,  inasmuch  as  it  is  claimed  that  the  possibility 
of  such  a  trip  is  merely  a  question  of  fuel  and  supplies. 

The  success  of  this  air-ship  has  also  revived  the  De  Bausset 
vacuum  air-ship  plan,  which  was  promoted — and  ridiculed — 
about  twenty  years  ago.  The  plan  of  Dr.  De  Bausset  was  lo 
build  a  huge  steel  cylinder  over  700  feet  long,  internally  stif- 
fened so  as  to  resist  the  external  air  pressure  when  the  con- 
tained air  was  pumped  out.  It  was  the  idea  that  a  large  ves- 
sel thus  made  of*  steel  could  be  given  sufiicient  buoyancy  by 
pumping  out  the  air  to  cause  it  to  rise.  The  advantage  of  the 
plan,  ot  course,  is  that  there  is  no  danger  from  explosion  as 
in  the  case  with  gas.  Another  advantage  is  that  the  buoyancy 
of  the  balloon  can  be  increased  and  decreased  at  will  by  simply 
pumping  out  the  air  or  admitting  it  as  the  case  may  require. 
It  is  claimed  that  De  Bausset  had  worked  out  his  plan  for  a 
ship  744  feet  long,  having  a  diameter  of  144  feet,  the  total 
displacement  being  about  11,000,000  cubic  feet.  The  displaced 
air  at  sea  level  and  at  a  temperature  of  about  65  degrees  F. 
would  weigh  about  400  tons,  which,  of  course,  would  be  the 
measure  of  buoyancy,  minus  the  weight  of  the  cylinder,  car, 
machinery,  supplies,  etc.  It  was  calculated  that  the  vacuum 
air-ship  could  be  built  so  as  to  have  a  net  lifting  power  of 
about  124  tons.  The  plan  of  interior  construction  by  which 
the  enormous  pressure  of  the  atmosphere  could  be  resisted  by 
a  structure  suflRciently  light  to  answer  balloon  purposes  has 
never  been  revealed.  It  is  said  that  De  Bausset  had  worked 
out  the  plan  satisfactorily,  but  he  never  revealed  it  to  others. 
The  skin  of  the  cylinder  was  to  be  made  of  rolled  steel,  ^4 
inch  thick.  Beyond  that  nothing  of  the  interior  details  is 
known,  except  that  the  air  was  to  be  exhausted  by  four  power- 
ful pumps,  driven  by  electric  motors,  supplied  by  rolled  bat- 
teries. C.  A.  McCready,  of  the  New  York  Produce  Exchange, 
is  responsible  for  the  effort  to  revive  the  project. 


sro 


MACfTTNERY 


Jillv,    lilO!) 


THICK  CYLINDERS* 

p.  M.  OALLOt 

The  fiilculiilioii  of  the  lliiikiiess  of  cylinders  for  a  Riven 
pressure  has  been  so  much  discussed,  and  so  many  formulas 
have  been  deduced,  some  theoretical  and  others  empirical, 
that  there  seems  to  be  little  to  add.  Yet  this  subject  is  so 
little  understood  that  every  experienced  engineer  relies  on 
his  own  experience,  and  in  most  cases  uses  no  formula  at  all. 
except  a  kind  of  proportional  one.  that  is  usually  all  right 
for  limited  pressures  and  sines  of  cylinders,  but  which  con- 
forms neither  with  theory  nor  practice;  but  "it  docs  the 
work."  as  the  uninitiated  say.  Some  formulas,  although  pub- 
lished in  reputable  engineering  hand  books,  are  absolutely 
worthless.  Others,  again,  are  good  for  high  pressures  but 
valueless  for  low  pressures,  and  vice  versa. 

The  writer  has  had  considerable  experience  in  this  line 
of  work,  having  designed  the  complete  hydraulic,  steam,  and 
pneumatic  power  transmission  system  for  the  largest  tube 
and  pipe  mill  in  the  world,  and  has.  therefore,  given  this 
subjfct  considerable  thought. 

Commonly  Used  Formulas 

In  low  pressure  work  the  general  practice  is  to  malie  the 
thickness  of  the  metal  =  diameter  X  unit  pressure  -i-  twice 
the  allowable  working  stress  of  the  material,  and  add  to  this 
a  variable  quantity  to  allow  for  unsound  castings  and  possible 
unknown  stresses,  or 

DP 

(= +  a  (1) 
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Where  t  =  thickness  in  inches, 
D  =  diameter  in   inches, 
P  =  pressure  In  pounds  per  square  inch, 
S^  allowable    tensile    stress    in    pounds   per    square 

inch, 
a  ==  variable  quantity. 
The  quantity  a  varies   with   the   size   of   the   cylinder  and 
the  pressure,  and  with  the  conditions  under  which  the  cylin- 
der is  operated. 

For  high  pressures  Lamme's  formula  is  usually  used  and 
gives  reliable  results.  This  formula,  transformed  tor  prac- 
tical application,  is: 


( 


[nII^-^] 


(2) 


Where  t  - 
8-- 


S-P 
■-  thickness  in  inches, 

=  allowable    tensile    stress    in    pounds    per   square 
inch, 
P  =  working  pressure  in   pounds  per  square  inch, 
r  =  internal   radius. 
This  formula  is  arrived  at  theoretically  and  expresses  the 
exact   relations  between  the   tensile   stress   and  the  working 
pressure  of  an   elastic   material,   with   the  exception   that   it 
does  not  take  the  lateral   contraction  of  the  material   under 
stress   into  consideration;    tliis   can  be   omitted   for   practical 
purposes,  since  the  variation  of  the  quality  of  the  material, 
unsound  castings,  and  conditions  of  service,  more  than  coun- 
terbalance the  gain  by  considering  the  lateral  contraction. 

For  those  that,  care  to  note  the  difference  between  Lamme's 
formula  and  the  one  considering  lateral  contraction,  the 
latter,  for  cast  iron  and  steel,  using  the  same  notation  as 
before,  is  given  below. 


For  cast  iron  t  =  r  \  . 1  I 

L^4S-4P  J 

r    I    3S+P  T 

For  steel  t  =  r\  . 1  I 

L  ^  3  .?  -  4  P         J 


(3) 


(4) 


Whereas  Lamme's  formula  is  the  same  for  any  material, 
the  latter  formula  varies  with  the  material,  since  the  lateral 
contraction  varies.  This  contraction  is  about  H  for  cast 
iron  and  1/3  for  steel. 

For  pressures  ordinarily  used  in  hydraulic  work  formulas 
(3)   and   (4)   give  a  thinner  cylinder  than   (2);  but  for  very 

*  For  addition,!]  information  on  thick  cylinders.  previoHsly  piib- 
llslipd  In  MACHr.vERY,  aee  Design  of  Thiclj  Cylinders.  Jul.v,  1007. 
engineering  edition,  and  the  articles  tliire  referred  to.  See  also 
Machineky'.s  Reference  Series.  No.  17.  Slrengtli  of  Cylinders. 
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high  pressures,  such  as  occui'  in  guns  :iiiil  sometimes  in  iuten- 
siliers,  formulas  (:i)  and  (4)  give  thicker  cylinders  than  (2). 
Unless  one  is  positive  of  a  high-grade  material  and  sound 
castings,  cast  iron  should  not  be  usi d  on  incssurcs  over  2.00(1 
pounds  per  square  inch. 

Formulas  (2),  (3)  and  (4)  are  deduced  on  the  supposition 
that  the  inner  laminae  of  a  cylinder  rupture  first,  and  the 
moment  ruiiture  occurs,  the  stress  on  the  material  is  in- 
creased, due  to  the  diameter  being  increased  by  the  starting 
rupture,  and  the  rupture  continues  to  the  outer  lamina,  or. 
commonly  speaking.  tliS  cylinder  is  "burst."  Ac<>ordlngly. 
the  fttrmulas  give  such  a  thickness  tliat  the  pressure  on 
the  inner  lamina  does  not  exceed  the  allowable  tensile  stress, 
provided  the  assumed  working  pressure  is  not  exceeded.  The 
pressure  on  each  succeeding  lamina  varies  as  the  square  of 
its  radius.  For  the  deduction  of  Lamme's  formula,  see  Mer- 
riman's  "Mechanics  of  Materials." 

Since  these  formulas  are  deduced  from  the  above  assump- 
tions, there  must  be  some  limited  working  pressure  for  each 
assimied  allowable  tensile  stress,  which,  if  exceeded,  will 
produce  a  stress  on  the  inner  lamina  exceeding  this  allow- 
able tensile  stress,  even  if  the  cylinder  were  made  infinitely 
thick.  We  will  now  inspect  Lamme's  formula  to  find  this 
limited  working  pressure.     By  making  P  =  S,  we  have 


-U'~'] 


ov  t 


Therefore.  S  is,  theoretically,  the  limit  of  working  pres- 
sure; of  course,  practically  it  is  much  lower  than  this  for 
economical  reasons.  The  writer  takes  the  thickness  equal 
to  the  radius  as  a  practical  limit;  if  greater  thickness  is  re- 
quired a  higher  value  for  S  is  used,  and  consequently  a  lower 
factor  of  safety,  or  a  better  grade  of  material  is  employed. 

In  formula   (4)   make  P=^S.  then 


t  =  )• 


[ 


3  S  +  0.75  S 


1  I  or  ?  =  X  , 


3S-3S 

In  this  formula  the  limit  of  working  pressure  is  %S,  show- 
ing that  the  thickness  increases  much  more  rapidly  as  the 
pressure  increases  than  it  does  in  formula  (2).  In  formula 
(3),  again,  t=  co  for  P  =  S. 

Another  formula  frequently  used   is 


r        S\         Sf 


(5) 


This  is  an  empirical  formula  giving  results  agreeing  very 
closely  with  those  obtained  by  formula  (2)  for  limited  pres- 
sures; it  does  not  give  the  true  relation  betw-een  S  and  P, 
and  it  is  simply  a  modification  of   (1)    with  the  quantity  a 

P\ 
replaced  by  the  factor    |  I  -) -I    which  factor  does  not  vary 


I  I  -) 'I    whic 

d  pressures  and 

r        S  \         Sj 


correctly  with  increased  pressures  and  stresses.     Make  P  =  S 
and  we  get 


or  the  thickness  is  equal  to  2r;  even  if  we  make  P  =  2S 
we  get  a  thickness  apparently  sufficient  for  the  pressure;  but 
to  find  what  the  actual  tensile  stress  produced  will  be  under 
such  a  pressure,  we  are  compelled  to  resort  to  formula  (2). 
The  formula  (5)  is  theoretically  and  practically  wrong. 
Conditions  Governing-  the  Thickness  of  Cylinders 
Having  investigated  various  formulas  used  for  calculating 
the  thickness  of  cylinders  and  given  a  fair  average  practice, 
we  will  now  go  into  the  conditions  that  govern  the  thick- 
ness of  cylinders. 

1.  Two  castings  taken  from  the  same  cast  vary  widely  as 
to  chemical  and  physical  qualities  and  soundness,  depend- 
ing on  what  part  of  the  cast  each  is  taken  from,  conditions 
of  mold,  etc.     Castings  from  different  casts  vary  still  more. 

2.  There  is  a  limited  thickness  below  which  casting  is 
impossible;  this  varies  with  the  kind  and  quality  of  metal 
and   the  skill  of  the  men. 

3.  Castings  handled  by  unskilled  crane  men  receive  very 
severe  shocks  and  knocks,  often  producing  stresses  far  in 
excess   of  the  stress   produced   in  service. 
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I.  Ill  liyiirmilic  systems,  lln'  cyliiuleiB  are  siibjected  to 
sliodis,  tlu!  iiiiiKiiituiU^  of  which  di'pi'nds  largely  on  the  de- 
sign of  the  system,  the  servieo  for  wlileh  the  cylinder  Is 
used,  and  the  coiistnicliou  and  method  of  operation  of  the 
valves. 

As  fur  as  the  variation  of  the  chemical  and  pliyskal  prop- 
erties are  concerned,  that  Vi  taken  care  of  by  the  factor  ol' 
safety.  The  soundnrss  of  the  casting  is  taken  care  of  by 
allowing  an  additional  amount  of  metal;  this  varies  witli 
the  kind  of  material,  being  more  for  cast  iron  than  for 
brass,  for  instance.  The  amount  to  be  added  Increases  in  a 
certain  ratio  as  the  diameter  incrtases,  and  decreases  in  a 
certain  ratio  as  the  pressure  increases.  The  increasing  pres- 
snre  requires  more  body  to  the  metal;  therefore,  the  cast- 
ing is  sounder  and  less  metal  need  be  added.  In  fact,  for 
pressures  above  a  certain  limit  this  addition  of  metal  can 
be  omittid  altogether. 

The  amount  of  the  addition  depends  on  the  quality  of  the 
metal  and  the  allowable  tensile  stress,  and  should  be  pro- 
portioned accordingly  by  the  designer.  With  a  good  quality 
of  metal,  the  castings  can  be  made  thinner,  and  yet  be  sound. 
With  a  higher  allowable  tensile  stress,  the  castings  are  thin- 
ner for  a  given  pressure  than  with  a  lower,  and  consequently 
more  metal  must  be  added  to  make  a  sound  and  reliable  cast- 
ing. 

The  limit  of  thickness  below  which  casting  is  impossible 
varies  with  the  quality  of  metal  used,  and  should  he  decided 
by  the  designer's  experience  and  judgment. 

From  the  conditions  enumerated,  the  writer  has  deduced 
a  formula,  conforming  with  theory  and  practice,  which  can 
be  used  for  any  working  pressure  high  or  low  and  any  allow- 
able tensile  stress.  For  the  primary  thickness  for  the  pres 
sure,  formula  (2)  is  used.  Then  add  two  quantities,  one 
increasing  as  the  diameter  increases,  and  one  decreasing  as 
the  diameter  increases  (but  not  in  the  same  ratio  as  the 
first  quantity),  and  both  decreasing  as  the  pressure  per  square 
inch   increases.     Following  is  the  formula: 


I 


U^-'] 


S-  P 


(0.453  -  O.OOGl  1>) 


I 1  0.023  7^ 

\s  +  pf 


(6) 


,S  +  P  , 

The  notation  is  the  same  as  previously  given. 

Now  let  us  inspect  this  formula: 

Make  P  =  S  and   we  get 

<  =  X  -f  0  +  n, 
which   is  theoretically  correct. 

Now  let  us  make  P  =  0  and  we  get 

t  =  0+  (0.452  —  0.0061  D)  +  0.02:i  D. 
which  is  the  minimum  thickness.  For  a  two-inch  cylinder 
this  would  be  «  =  0.4398 -f  0.046  =  0.4858  inches,  and  for  a 
thirty-inch  cylinder.  I  =  0.269  +  0.69  =  0.9.")9  inch,  or  for 
a  sixty-inch  cylinder,  /  =  0.086  +  1.38  =  1.466  inch.  These 
thicknesses  are  within  the  limits  of  possibility  of  casting, 
and  the  formula  is,  therefore,  correct  from  a  practical  stand- 
point. 

Diagram  for  Calculating'  Thick  Cylinders 

From  the  diagram.  Fig.  1,  the  thickness  of  cylinders  can 
be  taken  directly  for  any  working  pressure  up  to  5.600  pounds 
per  square  inch,  and  for  the  commonly  used  fiber  stresses. 

The  line  A  B  is  the  base  line  on  which  the  fiber  stress 
curves  are  constructed.  A  32-inch  diameter  cylinder  was  the 
maximum  considered  in  plotting  the  curves,  but  the  dia- 
gram can  be  made  to  read  up  to  40  inohes  diameter  by  ex- 
tending the  diagonals,  reference  from  the  fiber  stress  curves 
always  being  made  to  the  base  line  A  B.  By  letting  the  diago- 
nals encroach  on  the  fiber  stress  chart,  the  limit  will  be  the 
full  extent  of  the  chart;  the  5.600  line  or  the  maximum 
diameter  of  cylinder  would  thus  be  96  inclies  diameter.  The 
formula  is  developed  for  a  maximum  diameter  of  cylinder 
of  74  inches,  above  which  the  second  turn  of  the  right-hand 
member  becomes  negative. 

The  location  of  the  fiber  stress  curves  with  respect  to  each 
other  is  proportional  to  the  respective  fiber  stress  values 
measured  along  the  ordinates.     For  if  S  =  7,000  pounds  per 


square  Inch  1b  required,  divide  a  number  of  intervening  or)dl- 
iiates  between  the  6,000  and  S.oou  pound  <urveii  In  half,  and 
draw  a  smooth  curve  through  the  points  thus  located.  If 
N^6,.100  pounds  Is  reciulred,  the  points  are  located  one- 
ijuarter  of  the  length  of  the  intervening  crdinutes  above  the 
6,000  pound  curve.  Therefore,  any  number  of  curves  can  be 
plotted   with   little   trouble. 


-THICKNESS  OF  CVLINDERIN  1NCMES  = 


3Iachinrrif,S.Y. 


Fig.  1.     Diagram  for  Calculating  Thick  Cylinders 
I'diiiuiI.t   on  which   diagram  is  based  : 


WS+P         1       S-P 


4o2  -  U.OOtll  D^  + 


\S+FJ 


(Wl  D 


ill   which   ^  — thioknoss  of  cylinder  In  inches. 

.<"aIlo\vaI)lo  filuT  stress   in  Dounds  Dor  souaro  inch, 
P^wnrkinp   [)rpssuri'   in   pourds  i)cr  square   Inch, 
r  =  internal    radius   of  I'yiinder   in   inches. 
i)  =  internal   diameter   nt  cylinder  in    Inches. 
Kxample  of   use   of  diagram:      Keiiuired,   thickness  of  cvlinder,   It — 
24  inches.   P  =  1.500  iiounds.  S  =  6,000  pounds. 

Follow  horizontal  line  from  P=:].riOO  to  O.OdO-pound  curve;  then 
follow  vertical  line  down  to  base-line  AB  ;  then  diagonal  line  until 
opposite  :.'4-inch  diameter;  then  vertical  line  to  bottom  scale,  where 
the  thickness   (  =  a?4    Inches)    is  read  off. 

For  intermittent  stresses,  such  as  for  cylinders  for  steam 
and  hydraulic  work.  S=:  3,000  pounds  for  cast  iron,  S  = 
5.000  pounds  for  ordinary  brass,  and  8^=10,000  pounds  for 
steel  castings  is  ordinarily  used  by   the  writer. 

For  steady  or  gradually  applied  stresses,  such  as  pipe  line 
fittings,  cast  pipes,  pneumatic  cylinders,  etc.,  the  stresses 
should  be:  for  cast  iron.  8  =  3,500  to  4,000  pounds,  for  brass, 
S  =  6,000  to  7,000  pounds,  and  for  steel  castings,  S  =  12,000 
pounds  per  square  inch. 
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If  tlie  cylinder  Is  turned  on  the  outside  and  bored,  the 
thickness  given  in  the  chart  Is  too  high  for  working  pres- 
sures up  to  fiOO  pounds,  and  the  thickness  can  be  decreased 
by  the  followiug  amounts  with  safety.  Let  T  be  the  thick- 
ness required  and  let  t  be  the  thickness  taken  from  the  dia- 
gram,  then 

500  -  J' 

r  -  t ■ (O.ai  +  ().oi4(>  i>). 

500 
in  whuh  /I  ^diameter  of  cylinder.     It  will  be  seen  that  for 
500  pounds  T  =  t. 

For  pressures  of  2,000  pounds  and  over,  cast  iron  should 
not  be  used,  especially  if  subjected,  additionally,  to  bending 
and  tensUe  stresses  due  to  external  forces,  as  the  factor  of 
safety  becomes  too  low,  and  the  thickness  prohibitive;  even 
when  an  extra  good  quality  of  cast  iron  is  used,  such  as  gun 
iron,  2,000  pounds  Is  about  the  safe  limit,  because  it  is  not 
possible,  in  most  cases,  to  determine  the  maximum  pressure 
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Fig.  2.    Diagram  for  Cylinders  with  lO.OOO  Pounds  per  Square 
Inch  Fiber  Stress 

due  to  shocks,  etc.  Even  if  the  pressure  due  to  shocks  cour  s 
within  a  reasonable  limit,  the  cast  iron  will  not  last  long 
under  repeated  shocks.  An  idea  of  the  life  of  materials 
under  repeated  blows  or  shocks  can  be  found  in  M.erriman"s 
"Mechanics   of   Materials." 

In  low  pressure  cylinders,  the  thickness  of  metal  is  much 
greater  than  the  working  pressure  requires,  but  must  be 
such  to  obtain  a  good  sound  casting,  and  the  actual  pressure 
that  could  be  put  on  such  a  cylinder  without  exceeding  the 
allowable  tensile  stress  of  the  material  can  be  found  by  the 
foUow'ing   formula: 

R-  —  r- 
P  =  S (7) 

fi=  +  r- 

Where  ft  =  the  outer  radius,  the  remainder  of  the  nota- 
tion being  the  same  as  before. 

To  find  the  tensile  stress  that  a  given  pressure  produces, 
simply   transpose  the  above   formula  and   solve  for   S,*   thus. 

R=  +  r- 

S  =  p ■  (8) 

R-—r- 

Having  now  developed  a  practical  formula  for  cylindfrs  for 
any  pressure  and  tensile  stress,  and  inspected  various  exist- 
ing formulas,  there  remains  little  more  to  say  except  that 
many  formulas,  in  general,  are  correct  for  the  conditions 
and  assumptions  for  which  they  were  developed;  but  owing 
to  the  authors  of  these  formulas  and  engineering  hand- 
books failing  to  state  these  conditions  and  assumptions,  com- 
bined with  the  inability  of  the  majority  of  engineers  and 
draftsmen  to  apply  formulas  correctly,  often  impossible  re- 
sults are  obtained,  and  the  formulas  are  always  doomed  as 
being  unreliable  and  incorrect.  Of  course,  the  man  that  uses 
them  is  never  at  fault.  It  may  therefore  be  well  to  state  a 
few  points  as  to  the  application  of  the  writer's  formula. 

The  thickness  obtained  is  the  true  thickness  of  the  cylin- 
der  rough   or    finished.     If   the   plunger    works   by    displace- 


rnont,  as  it  generally  does  in  hydraulic  work,  or  with  non- 
compressible  Iluids,  t  Is  the  rough  thickness.  If  the  cylin- 
der is  finished,  t  Is  the  finished  thickness.  If  the  cylinder  is 
to  be  r(  bored,  t  must  be  figured  for  the  rebored  cylinder,  and 
the  amount  allowed  for  reboring  must  be  added  on  the  in- 
side, even  if  a  steel  tube  is  to  be  forced  into  the  rebored 
cylinder  to  obtain  the  original  diameter.  If  the  cylinder  is 
subjected  to  shocks,  this  must  be  allowed  for.  In  hydraulic 
work  the  shocks  can  usually  be  calculated  approximately; 
not  necessarily  what  the  effect  of  the  shocks  actually  will  be, 
l)ut  the  maximum  effect  under  working  conditions.  In  well 
designed  piping  systems  the  effect  of  shocks  in  a  high  pres- 
sure system  Is.  contrary  to  general  opinions,  less  than  in  a 
low   pressure   system    for   the  same   work. 

Calculate  the  thickness  for  the  static  pressure,  and  investi- 
gate this  thickness  for  tensile  stress  produced  by  the  possi- 
ble maximum  shock  under  working  conditions;  if  the  stress 
comes  within  reasonable  limits  the  cylinder  is  satisfactory. 
For  cast  iron  the  maximum  tensile  stress  due  to  shock 
should  not  exceed  4,000  pounds  when  often  repeated,  or  4,500 
pounds  when  rarely  repeated.  For  brass  6,000  to  7,000 
pounds,  and  for  steel,  1.5,000  to  17,000  pounds  are  average 
values. 

In  case  of  hydraulic  test  pumps,  especially  as  used  for 
testing  pipes,  where  the  pipe  is  first  filled  with  low  pressure 
water  before  the  test  pressure  is  applied,  no  matter  how 
suddenly  the  pressure  is  applied,  the  stress  in  the  material 
cannot  rise  above  that  due  to  double  the  working  pressure, 
since  the  water  is  not  in  motion,  or  inappreciably  so.  But 
in  cylinders  operating  plungers,  a  maximum  stress  many 
times  greater  than  the  initial  static  pressure  may  result  ow- 
ing to  the  inertia  of  the  movin.g  water  suddenly  brought  to 
rest.  If  the  cylinder  also  acts  as  a  support,  the  thickness 
need  not  be  increased,  even  if  the  compressive  stress  Is  nearly 
equal  to  the  allowable  tensile  stress,  a  case  found  in  hydrau- 
lic accumulators,  where  the  plunger  remains  stationary,  and 
the  cylinder  carries  the  balancing  weight  and  resists  inter- 
nal bursting  pressure  at  the  same  time.  Yet,  mathematically, 
the  square  root  of  the  sum  of  the  squares  of  the  compressive 
stress  and  the  tensile  stress  due  to  the  weight  and  working 
pressure  should  not  exceed  the  allowable  tensile  stress  of 
the  material.  If  the  cylinder  supports  a  weight  producing 
a  tensile  stress,  additional  metal  must  be  provided  to  resist 
this  stress,  exclusive  of  that  which  resists  internal  bursting 
pressures.  This  additional  metal  may  be  in  the  form  of 
ribs,  provided  the  thickness  of  the  ribs  is  equal  to  the  thick- 
ness of  the  cylinder,  so  as  to  prevent  stresses  due  to  unequal 
cooling  or  contraction.  If  the  cylinder  is  subjected  to  bend- 
ing, an  additional  amount  of  metal  must  be  provided,  the 
moment  of  inertia  of  which,  about  an  axis  through  the  center 
of  the  cylinder,  is  sufficient  to  resist  the  bending  stress. 

In  addition  to  the  diagram.  Fig.  1,  a  diagram  for  10,000 
pounds  fiber  stress  only  is  given  in  Fig.  2,  showing  the  plot- 
ting of  the  curves  and  how  the  thickness  increases  with  the 
working  pressure.  It  also  shows  plainly  that  the  formula 
(6)  deduced  is  a  straight  line  equation,  and  gives  the  reader 
a  better  idea  of  the  ratio  of  increase  in  thickness  than  the 
general  diagram.  Fig.  1. 

The  writer  has  applied  formula  (6)  for  nearly  all  condi- 
tions of  service,  and  also  compared  numerous  values  com- 
puted therefrom  with  the  thickness  employed  under  similar 
conditions  by  reputable  manufacturers,  and  found,  in  general, 
a  very  close  agreement  and  in  many  cases  an  exact  agree- 
ment.    This  certainly  seems  to  prove  the  reliability   of  this 

formula. 

*     *     * 

According  to  the  Shpffichl  Daily  Independent,  over  $1,500,- 
000  of  foreign  capital  has  been  invested  in  Great  Britain  as  a 
result  of  the  new  Patents  Act.  English  workman  are.  for  the 
most  part,  employed  in  these  new  industries,  but  some  of  the 
foreign  manufacturers  have  brought  over  foremen  from  their 
own  plants,  and  in  some  cases,  English  mechanics  have  been 
taken  abroad  to  be  initiated  in  the  methods  of  manufacture 
of  the  foreign  patented  articles,  which  are  now  to  be  manu- 
factured in  Great  Britain.  Up  to  the  present  time,  nine  pat- 
ents have  been  revoked  by  the  Comptroller-General. 
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THE  MANUFACTURE  OF  CRANK-SHAFTS 

A  great  deal  lias  Ijeeii  published  lioin  time  lo  lime  in  Ma- 
1  iiLNEHV  and  other  mechanical  journals  dfgcribing  odd  jobs 
of  crank-shaft  turning  and  devices  especially  rigged  up  for 
this  work,  but  little  has  been  said  regarding  the  Important 
operatiotis  on  crank-shafts  which  precede  the  turning  of  the 
pins  and  journal.s.  and  practically  nothing  has  been  published 
giving  a  complete  d(s<iiption  of  the  methods  followed  In 
plants  where  crank-shafls  are  made  on  a  manufacturing  basis. 
For  this  reason  the  following  article  describing  in  detail  the 
methods  used  by  the  A.  P.  Witleman  Co..  of  llUlKi  North 
Broad  St.,  Philadelphia,  Pa.,  manufacturer  of  high-grade 
crank-shafts,  has  been  prepared  in  order  to  give  a  general  idea 
of  the  methods  followed  in  the  manufacture  of  crank-shafts. 

The  reason  why  the  making  of  crank-shafts  has  become  an 
important  item   as  a  specialized   manulaikture  during  the   last 


View  of  the  Heating  Furnace,  showing  Pyion 
e&ging  Heat,  to  the  Right 


Fig.  3,    A  Large  Crank-shaft  Forging  under  the  Steam  Hammer 

decade  is  e.xplained  by  the  great  demand  created  by  the 
growth  of  the  automobile  and  motor  beat  industries.  Slany 
manu:'acturers  of  engines  for  automobiles  and  motor  boats 
have  found  it  advantageous  to  buy  the  crank-shafts  for  their 
machines  completely  finished  from  firms  making  a  specialty 
of  this  line.  In  order  to  meet  the  growing  demand,  the 
present  shop  of  the  A.  P.  Witteman  Co.  at  Thurlow,  Chester, 
Pa.,  about  15  miles  south  of  Philadelphia,  was  built  and 
equippfed  in  lyOT,  and  the  demand  for  the  company's  product 
appears  already  to  make  a  new  addition  necessary,  inasmuch 
as  the  machining  department  of  the  shop  is  now  ri'unin.s;  day 
and  night,  employing  two  shifts  of  men.  the  total  number 
employed  being  about  sixty. 

When  deciding  upon  the  manufacture  on  a  commercial 
basis  of  any  article  sold  in  a  competitive  market,  there  are 
two  methods  to  follow;  one  is  to  decide  upon  the  use  of  the 
cheapest  methods  of  production  and  enter  into  competition 
on  the  basis  of  low  price;  another  is  to  disregard  the  question 


of  cheapness  uf  production,  if  cheupneiis  is  uul  cuusiatent  wltb 
the  obtaining  uf  the  best  results  In  the  flnal  product,  and  to 
use  only  those  inethods  which  are  tuoat  certain  to  Insure  a 
uniform  and  reliable  product,  Irrespective  of  cost,  thus  enter- 
ing the  Held  of  competition  on  the  basis  of  quality.  When 
deciding  lo  manulacture  irank-shalts  for  the  trade,  the  A.  P. 
Witteman  Co.  chose  to  follow  the  latter  courw.  Iwcause  it 
was  evident  that  the  demand  of  the  market  was  for  a  high- 
grade  crank-shaft  whii-h  could  be  made  light  In  weight  and 
yet  be  capable  of  standing  high  slresses.  Another  deciding 
factor  of  commercial  Importance  was  that  while  the  competi- 
tion would  be  keen  In  the  low-priced,  cheaply  made  crank- 
shafts, the  competition  in  a  high  quality  produil  would  be  far 
less  formidable,  as  the  leiidency  of  modern  manufacture,  un- 
foriunately,  is  lo  sacrihce  quality  for  cheapness  of  production. 
That  the  Witteman  Company  adopted  the  right  course  when 
deciding   upon  quality   rather   than   low   price  Is  .-vidt-nied   by 
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Fig.  2      A  Six-throw  Nickel  Steel  Crank-shaft  Forging,  ready  for 

the   AnneHllnt:   Pit 


Fig.  4-    A  Collection  of  Huge  Tongs,  Fullers  and  Breaking-down  Tools 

the  success  the  company  has  met  with.  Reference  will  be 
made  in  the  following  to  various  methods  which  will  indicate 
the  tendency  outlined  above  of  looking  to  quality  first,  irre- 
spective of  the  fact  that  cheaper  methods  can  be  used  to 
obtain  what  on  the  surface  would  appear  to  be  the  same 
results;  and  in  this  connection  it  is  safe  to  say  that  in  many 
other  lines  of  manufacture,  makers  would  find  competition 
less  keen  if  they  devoted  more  time  to  the  quality  of  their 
product  rather  than  to  reducing  the  price  of  production. 
Material  Used  for  Crank-shafts 

For  high-grade  crank-shafts,  alloy  slee's  are  used  almost 
exclusively,  vanadium,  chrome-nickel  and  nickel  steel  being 
the  three  classes  of  steel  used  by  the  Witteman  Co.  For 
crank-shafts  subjected  to  less  severe  stresses,  a  good  quality 
of  open-hearth  steel  is  also  used. 

The  vanadium  steel  used,  after  having  been  subjected  to 
proper  heat  treatment  as  explained  in  detail  in  the  following, 
will  have  a  minimum  tensile  strength  of  l.'jO.uoii  pounds  per 


S74 


arACIIINERY 


jiiiv.  i;ioi) 


sqiiaro  inch  niid  an  elastic  limit  of  127.000  pounds.  This  is 
the  highest  grade  steel  that  can  be  used  for  crank-shafts  and 
Is  also  the  most  expensive,  Its  price  being  about  fifty  per  cent 
more  than  that  of  regular  3'^  per  cent  nickel  steel. 

The  chrome-nickel  steel  used  has  a  minimum  tensile 
strength  of  HO. 000  pounds  per  square  Incli  and  an  elastic  limit 
of  110.000  pounds.  These  figures,  of  course,  refer  to  the  steel 
after  having  been  subjected  to  the  required  heat  treatment. 
The  nickel-steel  used  contains  31-;  per  cent  nickel,  and  has 
tensile  strength  of  from  110.000  to  120,000  pounds  per  square 
inch,  and  an  elastic  limit  of  80,000  pounds.  While  the 
nickel  steel  does  not  possess  as  high  a  tensile  strength 
or  elastic  limit  as  the  vanadium  and  chrome-nickel 
steels,  it   is  preferable  In   cases  where  extreme  strength   is 


A 


B 

l;aclui,cru,.\.Y. 

Fig.  6.    Comparison  of  Two  Methods  of  Forging  a  Two-throw  Crank-shaft 

not  the  most  important  object,  partly  because  it  is  cheaper, 
partly  because  it  is  easier  to  obtain  nickel  steel  of  uniform 
quality,  and  partly  because  it  is  not  a  material  requiring  such 
expensive  heat  treatment  as  the  other  alloy  steels.  Vanadium 
and  chrome-nickel  steel  require  the  utmost  care  in  the  heat 
treatment  and  while  being  worked  in  the  forge  shop,  if  satis- 
factory results  are  to  be  obtained.  With  proper  facilities, 
however,  and  when  thorough  care  is  being  used,  vanadium 
and  chrome-nickel  steels  make  a  superior  product  possible, 
although  of  course,  the  price  is  necessarily  considerably 
higher. 

The  ordinary  open-hearth  steel  which  has  proved  itself  best 
suited   for   crank-shafts   contains   from   0.35   to   0.40   per   cent 


Fig.  6.    Sawing  out  the  Bloclis  between  the  Webs  of  the  Crank-shafts 

carbon,  and  possesses  a  tensile  strength  of  from  SO, 000  to 
90,000  pounds  per  square  inch,  and  an  elastic  limit  of  from 
40,000  to  45,000  pounds. 

Forg'lng  Crank-shafts 
All  crank-shafts  are  forged  fi-om  square  billets  the  size  of 
which  vary  from  4  to  14  inches  square,  according  to  the  size 
of  the  crank-shafts  to  be  made.  While  it  is  cheaper  to 
make  the  crank-shafts  from  billets  which  have  approximately 
the  same  thickness  as  the  thickness  of  the  webs  of  the  crank- 
shaft, and  a  width  determined  by  the  throw  of  the  finished 
crank,  because  of  the  saving  in  the  expense  of  forging,  it 
being  merely  necessary  to  draw  out  the  ends  for  the  journals. 
no  reduction  in  the  thickness  of  the  billets  being  required, 
this  method  is  not  conducive  to  obtaining  the  best  results. 
When  a  square  billet  is  used,  all  parts  receive  approximately 


the  same  amount  of  hammering,  and  a  solid  forging  free  from 
flaws  and  with  increased  ability  to  resist  stresses  is  obtained. 
Practically  twice  the  amount  of  work  in  the  forging,  however, 
is  required  when  following  this  method,  because  the  work 
must  go  twice  under  the  steam  hammer,  once  for  reducing 
the  billet  to  the  proper  thickness,  and  a  second  time  for 
drawing  out  the  ends  of  the  journals  and  forging  the  pro- 
jections for  the  cranks. 

The  billets  are  heated  in  a  furnace,  a  front  view  of  which 
is  shown  in  Fig.  1.  The  material  is  put  into  the  furnace 
in  the  evening  and  left  to  soak  over  night,  the  heat  being 
kept  constant  by  means  of  a  pyrometer  attached  to  the  fur- 
nace and  shown  to  the  right  in  the  illustration.  All  alloy 
steels  are  heated  to  a  temperature  of  1,800  degrees  F.  It  Is 
vei-y  important  that  the  steel  be  worked  at  this  heat,  as.  if 
not  hot  enough,  it  is  liable  to  crack;  and  if  over-heated, 
chionie-nickel  steel,  in  particular,  crumbles  under  the  hammer. 
The  furnace  is  fired  with  soft  coal,  and  a  return  arrangement 
for  the  combustion  gases  is  provided,  by  means  of  which  the 
gases  are  carried  back  into  the  furnace  after  having  once 
passed  over  the  grate,  thus  insuring  perfect  combustion,  with 
the  result  that  practically  all  of  the  heat  of  the  gases  is 
extracted  before  they  pass  up  through  the  chimney.  When 
working  open-hearth  steel  it  is  not  as  necessary  as  in  the 
case  of  alloy  steels  to  keep  the  furnace  at  one  constant  tem- 


Fig.  7.    IncUned  Web  Crank-sbaft  at  DitTerent  Stages  of  Completion 

perature.  The  heat  used  for  open-hearth  steel  can  vary  from 
2,200  to  2,500  degrees  F.  without  impairing  the  quality  of  the 
finished  product. 

When  the  square  billets  have  been  heated  over  night  in 
the  furnace,  they  are  worked  down  under  the  steam  hammer 
during  the  next  day  to  the  proper  thickness,  the  reduction 
in  thickness  being  about  fifty  per  cent.  After  having  been 
hammered  down,  the  billet  is  again  placed  in  the  furnace  so 
as  to  regain  the  proper  temperature  for  working,  and  is  then 
taken  out  and  blocked  out  under  the  steam  hammer  to  the 
proper  shape  and  size  for  the  crank-shaft.  When  blocked  out 
under  the  steain  hammer,  two  or  three  men  handle  the  forg- 
ing by  large  tongs  supported  by  chai"ns,  while  another  man 
operates  the  hammer  and  still  another  handles  the  fullers* 
and  other  tools  required  for  blocking  out  the  forging.  In 
Fig.  2  is  shown  a  crank-shaft  forging  ready  for  the  final  heat 
treatment,  and  in  Fig.  3,  a  large  forging  under  the  steam 
hammer,  the  size  of  which  is  just  to  be  calipered.  This  illus- 
tiation  shows  plainly  the  method  used  for  supporting  the 
work,  and  the  means  for  turning  it  on  the  anvil. 

One  of  the  greatest  expenses  for  the  equipment  of  the  forge 
shop  is  met  with  in  providing  the  great  variety  of  tongs, 
fullers  and  breaking  down  tools  required.  A  respectable  look- 
ing collection  of  tongs  and  other  tools,  rather  larger  than 
those  which  the  ordinary  blacksmith  is  used  to  handling,  is 
shown  in  Fig.  4.  Crank-shafts  have  been  forged,  the  finished 
weight  of  which  has  been  5,800  pounds,  and  the  shop  i.s 
equipped  to  take  care  of  all  work  up  to  three  tons.  The  crane 
equipment  and  the  steam  hammer,  however,  are  of  a  size  per- 
mitting work  up  to  five  tons  to  be  handled,  if  necessary. 

The  capacity  of  the  4.000-pound  steam  hammer  used  is  four 
tons  of  open-hearth  steel  per  day,  or  two  tons  of  alloy  steel. 
The  reason  why  the  production  per  day  of  alloy  steel  crank- 
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shafts  is  so  mucli  less,  is  the  greater  care  thiii  iiuiBt  bo  exer- 
•cised  when  working  this  steel,  and  consequently  the  work 
must  be  carried  on  at  a  slower  rate. 

No  crankshafts  are  drop  forged  in  this  shop,  because  a 
drop  forged  crankshaft  Is  not  as  reliable  as  one  forged  in 
the  manner  outlined  above. 

Another  method  employed  which  differs  from  the  commonly 
accepted  practice,  is  the  manner  in  which  all  two-  and  four- 
throw    crank-shafts   are   made.      Instead    of    forging   Ihcm    as 


riff.  8.    six-throw  Chrome. nickel  Crank-shaft,  Sawed,  Drilled  and  Blocked 
out.  ready  for  Rouffh  Turning  previous  to  Twisting 

Shown  at  A.  in  Fig.  5,  blocking  them  out  and  then  twisting 
them  on  the  journal  bearing  between  the  cranks,  the  forging 
is  made  as  shown  at  B.  in  which  case  each  crank  can  .be 
"blocked  out  directly  from  the  forging,  thereby  avoiding  any 
twisting  after  the  forging  has  been  once  completed.  Crank- 
shafts made  in  this  manner  are  stronger,  more  reliable,  and 
more  certain  not  to  contain  any  fractures  in  the  metal,  but 
they  are  more  difficult  to  make.  Six-throw  cranks,  of  course, 
must  be  twisted,  but  by  laying  out  the  projections  for  the 
cranks  on  both  sides  of  the  forging  the  same  as  in  the  case 
of  two-  and  four-throw  cranks,  it  is  possible  to  avoid  twisting 
any  crank  more  than  to  an  angle  of  60  degrees.  In  this  way 
the  material  is  displaced  comparatively  little  as  compared 
with  the  displacement  when  the  crank  is  twisted  through 
an  angle  of  ISO  degrees. 

Heat  Treatment  after  Forging 
When  the  forging  operation  is  completed,  nickel  steel,  then 
at  a  temperature  of  about  1,400  degrees  F.,  goes  direct  from 
the  steam  hammer  to  the  annealing  pit,  where  it  is  covered 
with  lime  and  permitted  to  remain  for  ab'but  twenty-four 
hours.  This  relieves  the  strains  that  would  be  set  up  by 
unequal  cooling. 

Chrome-nickel  steel,  after  having  been  worked  to  shape  at 
the  hammer,  and  reduced  to  a  temperature  of  about  1,500 
degrees  F.,  is  immersed  in  cotton-seed  oil,  where  It  is  per- 
mitted to  cool  thoroughly.  It  is  then  put  back  into  the  fur- 
nace, which  is  now  kept  at  a  temperature  of  1,200  degrees  F. 
for  twenty  minutes.  This  process  draws  the  temper.  The 
forging  is  then  taken  out  of  the  furnace  and  packed  in  lime, 
in  which  it  remains  for  twenty-tour  hours,  the  same  as  nickel 
steel. 

Vanadium  steel  is  quenched  in  oil  immediately  after  coming 
from  the  steam  hammer  at  a  temperature  of  about  1,500  de- 
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when  heat  treated  as  previously  described.  The  same  steel 
is  also  used  for  the  inserted  blades  in  the  saws  used  for  cut- 
ting out  the  blocks  for  giving  a  rough  form  to  the  cranks. 

When  tillering  the  muchiiie  shop,  the  furgliigs  first  pass 
to  the  laying  out  table,  where  they  are  properly  laid 
out  and  marked  for  the  blocking  out  of  the  various  cranks. 
They  then  pass  to  the  saw  where  cuts  are  taken  as  shown  In 
Fig.  6.  The  saw  Is  double,  so  that  both  of  tliu  cuts  required 
for  each  crank  are  made  simultaneously,  the  distance  between 
the  saws,  of  course,  being  easily  adjustable.  For  crank-shafts 
which  have  Inclined  webs,  the  saw-cuts  are  also  made  inclim^d 
to  the  same  angle  as  the  web,  so  that  no  subsequent  heating 
and  bending  of  the  webs  will  be  required.  No  additional 
strains  are  thus  set  up  in  the  web,  and  the  material  In  the 


Pig.  9.    Crank-shaft  in  Fig.  8  after  having  been  Rough-turned  on 
the  Journals  and  Twisted 

grees  F.  The  temper  is  then  drawn  at  a  temperature  of  1,000 
degrees  F.  in  the  furnace  for  about  five  minutes,  and  the 
forging  is  then  permitted  to  cool  in  the  open  air. 

Machining-  Operations 

The  forgings  are  now  ready  for  the  machining  operations. 

.As  the  alloy  steels  are  very  difficult  to  machine,  a  low  cutting 

speed  is  necessary,  and  it  has  been  found  that  No.  5  Burgess 

high-speed   steel  works  best   for  cutting  this  class  of  steel. 


Fig.  10.    Crank-pin  Turning  Machine 

forging  is  not  disturbed,  which  insures  a  more  uniform  and 
more  reliable  crank-shaft.  A  crank-shaft  of  this  type  is  shown 
in  Fig.  7,  where  the  bottom  view  shows  the  forging  as  it 
comes  from  the  forge  shop,  and  after  having  been  laid  out 
and  marked  on  its  front  surface.  The  middle  view  shows 
the  same  crank-shaft  after  the  saw  cuts  have  been  made,  but 
before  the  blocks  between  the  saw  cuts  have  been  removed, 
while  the  crank-shaft  on  the  top  has  been  completely  blocked 
out  and  rough  turned  on  its  pins  and  journals.  This  view 
shows  in  a  general  .way  the  method  for  transforming  the 
heavy  rough  forging  into  a  slender  crank-shaft. 

When  the  saw  cuts  have  been  made,  the  crank-shafts  pass 
to  the  drill  press  where  one  or  more  holes,  according  to  the 


Fig.  11.    Holder  and  Bushings  for  Finish  Turning  Crank-pins 

size  of  the  crank-shaft  and  the  width  between  the  webs,  are 
drilled  between  the  saw  cuts  made  for  each  crank.  Only  a 
very  thin  rib  of  material  is  loft  between  the  drilled  holes  and 
the  saw  cuts,  so  that  the  part  between  the  webs  of  the  crank 
can  easily  be  knocked  out  by  a  hammer  or  sledge.  It  has 
been  found  that  fiat  twisted  drills  are  far  superior  for  this 
work  to  the  ordinary  twist  drill;  in  fact,  the  ordinary  high- 
speed twist  drills  would  not  stand  up  for  the  severe  duty 
required  of  them  when  cutting  alloy  steels.  When  drilling 
vanadium  or  chrome-nickel  steel,  cotton-seed  oil  is  used  for 
lubricant,  but  for  drilling  nickel  or  open-hearth  steel,  as  well 
as  for  the  sawing  operation,  nothing  but  ordinary  cutting 
compound  is  employed.  In  Fig.  8  a  six-throw  crank-shaft, 
sawed,  drilled  and  blocked  out  between  the  webs,  is  shown. 
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When  tilt?  iTanks  have  been  blocked  out.  all  two-  and  foiii- 
tlirow  cranks,  which,  as  previously  explained,  are  not  twisted, 
go  to  the  Journal  turning  machines  where  the  journals  are 
rough-turned  to  about  %  inch  over  standard  size.  Such  cranks 
as  must  be  twisted  also  go  to  the  journal  turning  machines, 
where  the  journal  pins  between  the  cranks  are  rough  turned 
to  about  'j  inch  over  size,  after  which  the  crankshafts  go 
back  into  the  forge  shop  where  they  are  heated  and  twisted 
to  the  lequired  angles.  When  twisting,  it  is  very  important 
that  the  heat  for  alloy  steels  be  as  nearly  l.SOO  degrees  F.  as 
possible,  as  a  lower  heat  will  cause  cracking,  and  a  higher 
heat  makes  the  material  crumble  under  the  tools.  The  twist- 
ing of  the  crank-shafts  requires  special  skill  on  the  part  of 
the  operators,  as  the  pin  in  which  the  twisting  must  be  dene 
is  often  very  short,  which  makes  the  operation  a  difficult  one. 
In  Fig.  9  Is  shown  the  same  six-throw  crank-shaft  as  is  shown 
in  Fig.  S.  after  the  journals  have  been  ro\igh-turned  and  the 
crank-pins  twisted  to  their  respective  angles.  The  short  length 
of  the  journal  pin  betw.een  two  adjacent  cranks  should  be 
noted. 

When  returning  to  the  machine  shop,  the  crank-shafts  pass 
again  to  the  journal  turning  machines  where  the  journals  are 
rough-turned  to  %  inch  over  size,  the  same  as  for  the  crank- 


Fig.  12.    Grinding:  the  Crank-shaft  Journals 

shafts  which  are  not  twisted.  These  journal  turning  machines 
are  ordinary  lathes,  the  shafts  being  held  on  centers.  Tliey 
then  pass  to  the  crank-pin  turning  machines,  one  of  w^hich  is 
shown  in  Fig.  10,  where  the  pins  are  rough-turned  to  Vs  inch 
over  size.  These  machines  deserve  some  additional  explana- 
tion. The  machine  consists  principally  of  a  head-stock  and 
tail-stock,  on  the  spindles  of  which  are  mounted  face-plates 
at  B  and  C.  and  a  driving  head  E.  The  face-plates  are  driven 
by  spur  gearing  frcm  a  shaft  D  in  the  back  of  the  machine,  as 
shown  in  the  engraving.  Frcm  this  shaft  is  also  driven  the 
driving  head  E.  which  is  provided  with  clamping  arrange- 
ments for  holding  and  driving  the  crank-shafts  by  gripping 
the  web,  as  shown  at  F.  The  object  of  this  is  to  have  the 
drive  placed  as  near  as  possible  to  the  crank-pin  being  turned, 
so  as  to  avoid  the  twisting  strains  incidental  to  driving  the 
crankshaft  from  a  pcint  not  in  the  immediate  vicinity  of 
the  pin. 

The  face-plates  are  fitted  with  ways  and  slides,  the  latter 
having  centers  on  which  the  crank-shaft  is  held.  The  slides 
are  adjustable,  and  at  A  graduations  are  provided  so  that  the 
slides  can  be  set  at  the  required  position  for  turning  cranks 
of  different  throws;  the  machine  has  a  capacity  of  turning  crank- 
shafts up  to  6  inches  throw.  When  the  pins  are  finish-turned 
the  centers  are  removed  together  with  the  bracket  in  which 
they  are  mounted,  and  instead  a  bushing  holder  as  shown  in 
Fig.  11  is  mounted  on  the  face  of  the  slide.  Various  sizes  of 
bushings  can  be  clamped  in  this  holder,  two  of  which  are 
shown  to  the  right  in  the  illustration.  The  ends  of  the  crank- 
shafts revolve  in  these  bushings,  thereby  insuring  that  the 
crank-pins  and  journals  will  come  in  a  fixed  relation  to  each 
other,  something  that  would  not  be  possible  to  obtain  if  the 
crank-shaft  was  supported  on  centers  when  the  pins  were 
finish-turned. 

When  the  crank-pins  have  been  rough-turned,  the  surplus 
length  of  the  forging  which  is  from  2  to  3  inches  longer  than 
the  finished  crank-shaft,  is  cut  off  and  the  ends  again  centered. 
The  journals  are  then   turned  on  the  ends   for  the  bushings 


in  l'"ig.  11,  already  mentioned,  and  the  crank-pins  are  then 
finish-turned  while  the  crank-shaft  is  held  in  these  bushings.. 
Onethirly-seconil  inch  on  the  diameter  is  allowed  on  the  pins 
for  grinding.  The  webs  are  finished  In  the  same  operation 
as  the  pins,  in  the  crank-pin  turning  lathes.  Afterwards  the 
journals  are  finish-turned  to  O.OOS  inch  over  the  finished  size. 
The  crank-shafts  are  now  ready  for  grinding. 

A  regular  Landis  grinder  is  employed  with  the  regular 
crank-pin  grinding  attachment,  and  the  pins  and  journals  are 
ground  to  size,  the  limit  of  accuracy  of  all  ordinary  work 
being  within  O.dUll')  inch  over  or  below  the  standard  size.  The 
webs  are  then  finished  in  a  shaper  gnd  during  this  operation 
the  crank-shaft  rests  on  its  pins  and  journals,  thus  insuring 
absolute  balance  and  preventing  more  material  being  removed 
from  one  side  than  from  the  other.  While  milling  the 
sides  of  the  webs  is  by  far  quicker  and  cheaper,  it  is  much 
more  difficult  to  obtain  uniform  results  in  this  manner.  It 
has  been  concluded  that  to  insure  absolute  truth,  the  shaper 
is  preferable   for  this  class  of  work. 

The  crank-shafts  are  now  finished  except  in  cases  where 
they  are  required  to  be  hoKew.  in  order  to  make  them  lighter. 
In  such  cases  holes  are  either  drilled  in  the  drill  press  or 
bored  in  the  lathe  through  the  crank-pins  and  shaft.  Hollow 
shafts  of  this  description  are  largely  used  for  high-speed  auto- 
mobile and  motor  boat  engines. 

The  careful  development  of  the  definite  methods  employed 
for  the  heat  treatment  and  the  general  procedure  of  the  work 
through  the  forge  and  machine  shop  is  due  to  Mr.  Henry  P. 
Arnhold,  superintendent  of  the  shop.  Mr.  Arnhold  was  for 
six  years  with  the  Tindel-Morris  Co.  before  he  engaged  with 
the  A.  P.  Witteman  Co.,  and  at  the  former  place  he  developed 
some  original  methods  and  machines  for  the  manufacture  of 

crank-shafts.  E.  O. 

*  *     * 

In  the  Bureau  of  Standards.  Washington.  D.  C.  are  doubt- 
less the  most  sensitive  balances  in  existence.  Thej'  are  used 
only  for  comparison  and  are  kept,  as  far  as  possible,  in  a  room 
maintained  at  a  constant  temperature  and  free  frcm  all  out- 
side disturbing  influences.  The  Bureau  of  Standards  is 
located  several  miles  from  the  center  of  Washington  in  a 
region  comparatively  removed  from  manufacturing  industries 
and  railroads.  The  scales  or  balances  are  enclosed  in  her- 
metically sealed  cases  and  the  weights  are  manipulated  from 
outside  by  means  of  levers  which  are  so  ingeniously  con- 
structed that  the  weights  may  be  transferred  to  the  scale 
pans  and  then  reversed  so  as  to  check  results.  So  sensitive 
are  these  balances  that  it  is  necessary  for  the  operator  to 
stand  some  distance  away,  as  the  heat  of  his  body  will  affect 
the  balance  and  cause  it  to  vary,  particularly  if  he  stands  at 
one  side  so  that  one  weight  is  affected  by  the  heat  more  than 
the  other.  A  curious  action  has  been  discovered  in  the  manip- 
ulation of  these  delicate  balances,  which  is  that  a  minute 
quantity  of  air  penetrates  the  pores  of  the  balance  weights, 
even  though  gold  plated  as  is  comnicn  practice.  The  inflow 
and  outflow  of  this  minute  quantity  of  air  at  various  seasons 
of  the  year  is  said  to  affect  the  specific  gravity  cf  the  weights, 
and  to  be  detectable  by  the  balance.  On  account  of  the  varia- 
tion produced  by  even  such  small  factors,  it  is  strongly  advised 
by  the  Bureau  that  all  weights  be  made  in  one  piece  and  not 
with  a  screwed  handle  as  is  a  not  uncommon  practice.  The 
screwed  handle  weight  has  a  small  cavity  at  the  bottom  of 
the  hole  into  which  the  handle  is  screwed,  and  in  this  cavity 
and  tlie  interstices  of  the  threads  is  imprisoned  a  small  amount 
of  air.  The  effect  of  this  imprisoned  air  is  said  to  be  very 
disturbing  to  accurate  work.  The  screwed  handle  also  affords 
opportunity  for  fraudulent  practice,  and  for  this  reason  also  is 
discouraged. 

*  *     * 

Statistics  published  in  the  Archiv  fiir  Eisenhahnuesen  give 
the  total  mileage  of  the  railways  in  the  world  as  follows: 
Europe.  199.385  miles:  Asia.  56.294  miles:  Africa.  18.519  miles; 
North  America.  268.058  miles;  South  America.  34.911  miles; 
Australasia  17.700  miles.  Since  1897  the  world's  railway  mileage 
has  increased  140.000  miles  or  23.5  per  cent.  The  total 
amount  of  capital  invested  in  railways  approximates  $49,000,- 
000.000.  This  corresponds  to  an  investment  of  $31.50  per 
each  inhabitant  cf  the  earth. 
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MACHINE  SHOP  PRACTICE' 

SHRINKING  AND  FORCING  FITS 

Whfii  heat  is  applied  to  a  piece  of  nielal,  as  is  commonly 
known,  a  certain  amount  of  expansion  takes  place  which  In- 
creases as  the  temperature  is  increased,  and  also  varies  some- 
what with  dilferent  kinds  of  metal,  copper  and  brans  expand- 
ing more  for  a  given  increase  in  temperature  tlian  iron  and 
steel.  When  any  part  which  has  been  expanded  by  the  appli- 
cation of  heat  is  cooled,  it  contracts  and  resumes  its  original 
size.  This  expansive  prtjperty  of  metals  has  been  taken  advan- 
tage of  by  mechanics  in  assembling  various  machine  details. 
A  crank-pin,  or  other  part,  which  is  held  in  jiosition  by  being 
tightly  fitted  into  a  hole,  is  first  turned  a  few  thousandths 
of  an    inch   hirner   IIkui    Ihc   hole;    llic   diameter  of  the   latter 
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is  then  increased  by  heating  it,  and  after  tlie  pin  is  inserted 
the  heated  part  is  cooled,  causing  it  to  grip  the  pin  with  tre- 
mendous pressure.     This  is  what  is  known  as  a  shrink  fit. 

A  force  fit  Is  the  term  used  when  a  pin,  axle  or  other  part, 
which  is  somewhat  larger  than  the  hole  into  which  it  is  to  be 
inserted,  is  pressed  into  place  by  a  hydraulic  press,  or  other 
means.  The  crank-pins  and  axles  for  locomotive  driving 
wheels  are  usually  inserted  in  this  way,  while  the  tires  are 
always  shrunk  on  their  wheel  centers.  These  tires  are  first 
tiored  a  trifle  smaller  than  the  diameter  of  the  wheel  center, 
and  then  heated  sufficiently  to  allow  them  to  pass  over  the 
latter.  Cooling  water  is  then  applied,  which  causes  the  tires 
to  contract  and  grip  the  wheel  center  tightly.  When  old  tires 
are  to  be  replaced  by  new  ones  they  are,  of  course,  easily 
removed  by  again  heating  them.  The  shrinkage  allowances 
for  tires  adopted  by  the  American  Railway  Master  Jlechanics' 
Association  are,  as  follows: 

Center  diameter,   inches...      3S.       44,       50,       56,       62,       66. 
Allowance,  inches    0.040,  0.047,  0.053,  0.060,  0.066,  0.070. 

Whether  parts  are  assembled  by  being  pressed  into  place 
or  hy  the  shrinking  method,  depends  somewhat  upon  circum- 
stances. To  press  a  tire,  for  example,  over  a  wheel  center, 
would  be  rather  an  awkward  and  difficult  job.  owing  to  its 
size -and  shape.  On  the  other  hand,  a  pin  is  easily  forced  into 
place  with  a  hydraulic  press,  but  if  such  a  tool  were  not  avail- 
able, the  hole  could  be  heated  and  expanded  sufficiently  to  per- 
mit the  insertion  of  the  pin  by  sledging,  or  even  by  hand. 
The  hydraulic  press  is  more  economical  for  most  work,  and 
in  addition  there  is  an  advantage  in  its  use  in  that  the  exact 
pressure  or  tonnage  required  to  force  the  part  in  is  indicated 
hy  a  gage,  while  there  is  more  or  less  uncertainty  connected 
with  a  shrink  fit.  If  the  allowance  when  turning  a  pin  for 
a  shrink  fit  were  too  great,  the  part  into  which  the  pin  was 


fitted  niiglil  be  broken  u  hen  It  waH  cooled  owInK  to  the  exces- 
sive pressure;  whereas  by  the  use  of  a  press  this  danKer  is 
largely  eliminated,  us  the  approximate  pressure  required  is 
known  and  the  gage  indicates  jut^t  what  the  pressure  Is. 
Tests  have  demonstrated,  however,  that  a  shrink  fit  is  superior 
to  a  force  or  press  111.  as  the  assembled  parts  are  held  more 
securely.  Let  us  assume  that  lioleH  of  the  same  diameter  are 
bored  In  the  centers  of  two  ca'st  Iron  disks  of  the  same  size, 
and  that  two  pins  are  turned  to  exactly  the  same  diameter, 
and  a  given  number  of  thousandths  of  an  inch  larger  than 
the  holes.  Now,  If  one  of  these  pins  Is  pressed  into  place. 
and  the  other  Is  assembled  hy  shrinking,  the  difference  In  the 
pressures  reiiiiired  to  start  the  pins  out  will  l>e  considerable, 
the  pin  whlih  was  shrunk  in  requiring  much  moru  pressure 
than  the  jiin  which  was  pressed  into  place.  The  force  reqiilrei! 
to  start  these  same  pins  by  twisting  or  turning  them  In  thei 
holes  would  also  be  much  greater  for  the  shrink  fit;  there 
fore,  when  assembling  such  work  as  a  large  built-up  crank- 
shaft, or  other  parts  which   will   be  subjected  to  severe  lor- 

TABLB  OP  ALLOWANCES  IN  THOUSANDTHS  OF  AN  INCH  FOB  FOBCINU 
AND  SHRINKINO  FITS 
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sional  stresses,  it  Is  preferable  to  shrink  the  parts  together. 
as  described  in  the  Shop  Operation  Sheet  accompanying  tt;s 
number. 

The  accompanying  table  gives  the  allowances  for  both  for. 
ing  and  shrinking  fits  in  thousandths  of  an  inch.  After  ii 
vestigating  considerable  data  collected  in  various  shops  is 
has  been  found  that  these  allowances  for  different  diameter- 
represent  a  fair  average  value  as  taken  from  common  pr:;  ■■ 
tice.  In  some  railroad  shops,  however,  the  allowances  a; 
greater  than  here  given,  while  in  other  branches  of  man;  ■ 
facturing  they  are  less. 

The  ultimate  tonnage,  or  the  pressure  finally  required  tr 
force  a  pin  or  other  part  into  place,  depends  not  only  upon 
the  allowance  for  the  fit,  but  also  upon  the  length  of  the  bort 
or  the  area  of  the  surface  of  the  fit.  For  example,  if  a  pres- 
sure of  20  tons  is  required  to  force  a  pin  halfway  into  :i 
crank  disk,  approximately  40  tons  will  be  the  ultimate  prer 
sure;  therefore  if  a  certain  tonnage  is  required,  the  proper 
allowance  may  he  determined  by  the  formula 

2  P 

A  = 

o  (P  F) 

'Where  A  ^=  the  allowance  in  thousandths  of  an  inch, 
P^the  ultimate  pressure  in  tons, 
a=the  area  of  the  fitting, 
PF  =  a  factor  which  may  be  found  by  the  use  of  curve. 
Fig.   1,  which   is   reproduced   from  one  of  M.\ciiineby's  Data 
Sheets. 

Let  us  assume  that  we  are  to  fit  a  crank  pin  into  the  disk 
shown  in  Fig.  2,  and  that  neither  the  allowance  nor  pressure 
are  given  on  the  drawing.  The  average  ultimate  pressure  in 
tons,  commonly  used,  ranges  from  7  to  10  times  the  diameter 
in  inches.  Taking  8  as  a  factor  we  would  then  have  8X4  = 
32  tons.  The  area  of  the  fitting  equals  4  X  3.1416  X  5'i  =  69 
square  inches;  and  the  pressure  factor  for  a  diameter  of  4 
inches  is  115,  as  will  be  seen  by  referring  to  the  curve  in 
Fig.  1.     Substituting  these  values  in  the  formula  we  have: 

2  X  32 

A  = =  .008  inch 

69  X  115 
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This  foriinila  Is  Intended  for  steel  plugs  pressed  into  cast 
iron  hubs;  but  It  should  be  remembered  that  a  formula  for 
forcing  fits  can,  at  best,  only  give  figures  which  are  approxi- 
mate, because  there  are  a  number  of  factors  which  enter  into 
the  problem  that  cannot  be  taken  Into  consideration.  The 
Kind  and  quality  of  the  material  into  which  a  part  is  pressed, 
the  smoothness  of  the  pin  and  bore,  as  well  as  the  taper  and 
rotundity  of  either  part,  and  the  mass  of  metal  surrounding 
the  hole,  all  affect  the  pressure  required  In  assembling.  When 
a  pin  or  other  part  is  pressed  into  a  hole  a  second  time,  the 
allowance  for  a  given  tonnage  should  be  somewhat  dimin- 
ished, because  the  surface  of  the  bore  is  more  smooth  and 
the  metal  more  compact.  Then  there  is  the  personal  factor 
which  is  much  in  evidence  in  work  of  this  kind.  As  machin- 
ists do  not  have  the  same  sense  of  touch,  and  as  some  are 
more    careful    when    taking    measurements    than    others,    the 
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Figr.  2.    An  Example  of  the  Work  assembled  by  a  Forcing  Fit 

results  in  the  way  of  tonnage  for  parts  which  are  supposed 
to  be  duplicates,  often  vary  considerably  when  the  work  is 
done  by  different  men. 

By  examining  the  formula  given  in  the  foregoing,  it  will 
be  seen  that  the  allowance  for  a  given  diameter  and  pressure 
will  be  greater  as  the  area  of  the  fitting  is  diminished,  and 
vice  versa.  When  parts  are  ready  to  be  assembled,  variations 
in  the  ultimate  tonnage  required  can  only  be  obtained  by 
varying  the  allowance.  The  area  of  the  fitting  should,  how- 
ever, be  great  enough  so  that  the  allowance  will  not  be  exces- 
sive. '  If  an  effort  is  made  to  secure  an  ultimate  pressure  of 
say  8  or  9  tons  per  inch  of  diameter,  by  increasing  the  allow- 
ance to  compensate  for  a  small  area,  the  resulting  tensile 
stress  upon  the  hub  when  the  part  is  pressed  into  place,  may 
be  great  enough  to  strain  the  material  beyond  its  elastic  limit. 
It  is  better,  therefore,  to  secure  the  required  ultimate  pressure 
by  changing  the  area  of  the  fitting  rather  than  the  allowance, 
which  should  remain  practically  constant  for  a  given  diam- 
eter; of  course,  the  length  of  the  fitting  as  well  Its  diameter 
are  usually  determined  by  the  designer. 

*  *     * 

INVOLUTE  GBAES,   STANDARD 

In  a  letter  by  Jlr.  P.  V.  Vernon,  engineer  of  Alfred  Herbert, 
Ltd.,  Coventry,  England,  published  in  the  May  28,  1909,  num- 
ber of  Engineering,  he  heartily  advocates  the  cooperation  of 
the  committees  appointed  by  the  Institution  of  Mechanical 
Engineers  and  the  American  Society  of  Mechanical  Engineers 
to  formulate  a  standard  of  involute  gears.  As  the  matter 
now  stands  these  committees  w'ill  proceed  independently, 
whereas  in  the  opinion  of  Mr.  Vernon  they  should  take  joint 
action.  A  great  deal  of  experimenting  is  now. going  on  in 
Great  Britain  in  gear  tooth  forms,  but  as  the  experiments 
are  not  made  under  any  central  authority,  it  is  doubtful  that 
they  will  result  in  a  standard  that  is  likely  to  be  universally 
adopted.  The  suggestion  of  cooperation  on  the  part  of  the 
two  committees  is  one  worthy  of  serious  attention.  The  sub- 
ject is  of  great  importance  and  it  would  be  a  pity  to  have 
two  distinct  standards  adopted  if  it  is  possible  to  agree  on  a 

common  standard. 

*  *     * 

A  correspondent  to  the  Engineering  (London)  calls  atteu- 
tion  to  the  fact  that  there  is  still  in  use,  near  Fairbottom, 
England,  a  Boulton  and  Watt  engine  working  at  three  pounds 
pressure.  The  requirements  of  "modern  industrial  condi- 
tions" evidently  have  not  yet  reached  that  part  of  the  world. 


MINIMIZING  THE  TIME   OF   DRILLING 
OPERATIONS-1 

ALFRED  8PANOENBERQ> 

Rapid  drilling  in  a  shop  is  very  necessary.  It  is,  of  course, 
important  from  the  standpoint  of  economy  in  drilling,  but  the 
main  feature  to  be  considered  is  the  fact  that  when  work  is 
sent  to  the  drills,  generally  it  is  then  In  steady  progress  of 
manufacture,  and  under  ordinary  conditions,  some  of  the 
assemblers  will  be  found  waiting  for  the  drilling  operations  to 
be  finished.  The  object  of  this  article  is  to  analyze  thoroughly 
the  elements  that  enter  into  the  problem  of  rapid  drilling  and 
point  out  some  of  the  usual  defects  in  methods  and  processes. 

The  Machine  Tool 

The  starting  point  for  minimizing  drilling  costs  naturally 
will  begin  with  a  discussion  of  the  machine  tool.  There  are 
several  types  of  drilling  machines,  each  adapted  to  a  certain 
class  of  work.  Sensitive  drill  presses  having  from  one  to 
four  spindles  are  convenient  for  light  work.  The  spindles 
have  vertical  movements  by  means  of  hand  levers,  and  are 
balanced  by  coiled  springs.  The  table  is  counterbalanced  by 
a  weight  and  may  be  swung  around  as  well  as  raised  and 
lowered.  These  machines  drill  holes  up  to  %  inch  diameter. 
Besides  having  the  advantage  of  high  speed,  the  drive,  which 
is  some  form  of  friction  drive,  lessens  the  danger  of  breaking 
drills. 

The  box  column,  high-duty  type  of  drill  press  having  a  table 
of  the  knee  type,  is  the  best  form  for  comparatively  small 
work  that  requires  extreme  accuracy  and  is  drilled  without 
the  use  of  drill  jigs.  On  account  of  the  great  rigidity  of  this 
type  of  drill,  it  is  particularly  well  adapted  for  the  manu- 
facture of  jigs  and  fixtures.  For  this  work,  however,  better 
results  will  be  obtained  by  substituting  a  compound  table  so 
that  the  work  remains  clamped  to  the  table  until  all  the  drill- 
ing or  boring  operations  are  completed. 

Gang  drills  which  consist  of  several  stationary  overhanging 
arms  bolted  to  a  common  base  and  having  a  common  work 
table  are  economical  where  several  operations  have  to  be  per- 
formed on  one  hole.     One  operator  usually  runs  the  gang. 

Radial  drills  are  most  convenient  for  handling  heavy  work, 
where  a  number  of  holes  have  to  be  drilled  at  different  points. 
This  type  of  drilling  machine  has  a  wider  range  of  usefulness 
than  any  other,  but  from  the  very  nature  of  its  design,  it  is 
imperative  that  the  column  and  arm  be  made  unusually  stiff. 
The  amount  of  work  that  can  be  turned  out  from  a  modem, 
high-duty  radial  drill,  when  driven  by  a  variable  speed  motor 
of  ample  power  and  using  the  new  flat-twisted  drills,  is 
astounding.  A  well-built,  modern  radial  drill  meets  all -general 
requirements  for  accurate  drilling,  tapping  and  reaming,  but 
when  extreme  accuracy  is  required,  and  when  the  machine  is 
used  for  boring,  jigs  are  needed  to  guide  the  tools.  Universal 
radial  drills  are  very  handy  for  large  work  having  holes  to  be 
drilled  on  an  angle;  but  for  angular  work  that  can  be  drilled 
by  clamping  it  to  the  swivel  shelf  of  a  box  table,  or  where 
angular  work  is  only  occasionally  met  with,  the  plain  radial 
drill  is  to  be  preferred. 

I  recently  witnessed  an  interesting  job  that  was  being  per- 
formed with  the  aid  of  a  universal  radial.  The  drill  spindle 
was  swiveled  to  a  horizontal  position  and  used  to  drive  and 
feed  a  boring-bar  that  was  boring  some  holes  in  a  heavy 
vertical  spindle  milling  machine  head  and  column.  The 
work  was  bolted  to  a  large  angle  plate  secured  to  the  floor. 
For  boring  the  head,  the  bar  was  guided  by  means  of  the  top 
bracket  on  the  milling  machine  column.  The  head  was  then 
used  as  a  jig  to  bore  the  column.  The  bar  in  each  case  was 
driven  through  a  universal  joint.  A  floor  drill  would,  of 
course,  have  handled  the  job  to  better  advantage,  but  none 
being  available,  the  universal  radial  performed  the  job  in  a 
very  satisfactory  manner. 

Radial  drills  are  sometimes  placed  in  gangs  and  driven 
from  a  single  shaft,  a  very  good  arrangement  for  long,  heavy 
work.  A  very  eflicient  and  inexpensive  horizontal  drill  for 
drilling,  tapping,  reaming  and  boring,  consists  of  a  radial 
drill  head  mounted  on  a  vertical  column.     This  column  should 
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travel  In  suitable  guides  oil  a  base  having  a  surface  for  sup- 
porting the  work. 

Adjustable,  multiple-spindle  drills  are  designed  for  drill- 
ing, simultaneously,  a  number  of  holes  in  groups  of  square, 
circular  or  other  geometrical  forms.  The  8i)indio  heads  are 
provided  with  vertical  adjustment  on  the  arms  to  compensate 
for  variation  in  length  of  drills  or  to  enable  drilling  to  be 
done  at  different  levels,  the  amount  of  this  adjustment  vary- 
hig  according  to  the  diameter  of  the  spindles.  In  sotting  the 
spindles,  the  work  Jig  Is  bolted  to  the  table,  the  drills  are  In- 
serted In  the  Jig  holes  and  the  arms  are  adjusted  to  bring  the 
spindles  into  proper  alignment  and  are  then  clamped.  These 
machines  are  often  used  without  the  aid  of  drill  Jigs  by 
clamping  the  work  against  suitable  stops  on  the  table.  There 
are  three  standard  types  of  multiple  spindle  drilling  machines: 
1.  The  smaller  sizes  have  the  head  fixed  on  the  column  and 


TABLE  I. 


POWER  DATA  ON    HIOH-SPEED    STEEL    PLAT  TWISTED  DRILLS 
TESTED  ON  POND  RADIAL  DRILL 
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are  provided  with  the  knee  type  of  table.  The  table  is  coun- 
terbalanced and  its  movements  are  controlled  by  adjustable 
hand-  and  foot-levers.  This  type  is  furnished  with  a  No.  1  or 
No,  2  Morse  taper  hole  in  the  spindles.  2.  A  heavier  type 
consists  of  a  work  base  having  a  column  bolted  to  it.  The 
nead  slides  on  this  column  and  has  a  quick  traverse  by  hand 
and  power.  A  box  table  is  furnished  to  hold  small  work. 
This  is  the  type  that  takes  a  No.  3  Morse  shank.  3.  The  larg- 
est size  of  multiple-spindle  drills  have  a  head  sliding  be- 
tween two  columns.  The  work  table  is  mounted  on  wheels 
and  is  arranged  to  run  on  a  traclv  for  bringing  the  work 
under  the  drills..  This  type  is  usually  motor-driven  and  has 
No.  4  Morse  taper  holes.  Any  of  these  types  may  be  fur- 
nished with  a  square,  rectangular,  or  circular  head.  The 
spindles  are  all  driven  through  universal  couplings  from  a  cen- 
tral gear.  Power  feed,  automatic  and  positive  stops  are 
features  common  to  all. 

The  value  of  multiple  spindle  drills  for  duplicate  work 
manufactured  In  large  quantities  can  hardly  be  overestimated. 
But  for  w'ork  made  in  lots  of  twelve  pieces  or  less,  it  is 
often  quite  a  problem  to  decide  just  what  class  of  work  this 
machine  will  handle  more  economically  than  the  radial  drill. 
This  is  because  the  time  required  to  set  the  spindles  of  a  mul- 
tiple drill  to  a  complicated  layout,  is  an  appreciable  percent- 
age of  the  total  time  required  to  complete  the  job.  The  lay- 
out often  involves  two  or  more  settings  of  the  work  or  the 
spindles,  and  this  nullifying  condition  also  enters  into  the 
problem.  Provision  should  be  made  for  tapping  on  these  ma- 
chines, as  several  holes  can  be  tapped  simultaneously. 

General  Requirements  of  Drilling  Machines 

Accurate  tests  have  demonstrated  that  the  average  drilling 
machine  should  have  fully  double  the  driving  power  contem- 
plated in  its  design.  This  is  a  point  that  must  be  considered 
carefully,  and  especially  in  the  case  of  multiple-spindle  drills. 
A  proper  increase  in  driving  power  means  heavier  motors, 
wider  pulleys,  stronger  gearing  and  larger  bearings.  Imme- 
diately there  follows  the  question  of  rigidity.  Even  at  risk 
of  reiteration,  I  want  to  emphasize  the  fact  that  ample  driv- 
ing power  and  rigidity  are  the  vital  features  in  a  drilling  ma- 
chine. The  fullest  possibilities  of  economy  attending  the  use 
of  the  new  high-speed  steel,  flat-twisted  drills  cannot  be  rea- 
lized   unless    these    provisions    are   made.        An    idea    of   the 


amount  of  power  required  to  drive  these  drills  to  their  limit 
of  endurance  may  be  obtained  from  the  data  presented  in 
Table  I,  which  was  obtained  through  tests  recently  made  at 
the  Pond  Works  of  the  Nlles-BementPond  Co.  It  was  desired 
to  obtain  power  data  for  a  1%-lnch  drill,  but  ae  several 
makes  of  1  ll/SUInch  drills  were  available,  these  were  used 
for  the  test,  the  object  being  to  determine  the  amount  of 
driving  power  required  by  selecting  for  the  data  the  drill  that 
would  stand  the  maximum  amount  of  speed  and  feed. 

The  very  simplest  form  of  driving  mechanism  is  to  be  pre- 
ferred. Undoubtedly  the  best  type  of  drive  Is  by  a  direct- 
connected  6  to  1  speed  range  motor  through  gears  and  spllned 
shafts.  I  have  never  favored  a  speed  box  for  the  reason  that 
they  seldom  stand  for  any  length  of  time  the  severe  usage  Ira- 
posed  upon  them.  The  feed  range  of  a  modern  drilling  ma- 
chine meets  all  general  requirements.  In  the  writer's  opinion 
a  motor  never  should  be  mounted  on  top  of  the  drill  column. 
While  this  is  the  practice  with  some  makers,  the  plan  is  open 
to  the  practical  objection  that  the  vibration  caused  by  unbal- 
anced mechanical  and  electrical  elements  In  the  motor,  becomes 
a  serious  matter,  especially  in  machines  with  a  long  overhang- 
ing arm.  This  trouble  will  be  largely  overcome,  however,  by 
bolting  the  machine  to  a  solid  concrete  foundation.  On  ac- 
count of  the  high  speed  at  which  modern  drilling  machines 
are  run,  it  is  important  that  they  be  provided  with  self-olling 
bearings  and  ball-thrust  bearings  for  the  spindles.  A  reverse 
for  the  spindle  In  the  form  of  positive  clutches  Is  bandy  for 
tapping.  Machines  that  are  frequently  used  for  drilling  steel 
should  be  provided  with  an  oil  pump  and  pan  for  taking  care 
of  the  cutting  compound.  Drill  presses  that  have  the  knee 
type  of  table  which  is  fed  by  a  rack  and  pinion  should  be 
provided  with  an  adjustable  counterweight.  This  is  to  com- 
pensate for  varying  w-eights  of  work  that  are  placed  on  the 
table.  When  this  provision  Is  not  made,  the  work  table  will 
fall  like  a  drop  hammer  when  the  feed  is  released.  In  the 
type  of  multiple  spindle  drill  with  the  sliding  head,  the  drive 
for  the  rapid  power  traverse  should  be  through  a  friction. 
When  drilling  deep  holes  it  is,  of  course,  necessary  to  fre- 
quently withdraw  the  drills  from  the  holes  for  the  purpose 
of  removing  chips  and  with  the  positive-driven  traverse  and 
automatic  stop,  much  time  is  lost  by  having  to  run  the  head 

TABLE  II.     SPEEDS  AND  FEEDS  FOR  EIOH-SPEES  STEEL  PLAT 
TWISTED  DRILLS 
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by  hand  past  this  stop.    Better  results  would  be  obtained  by 

using  the  friction  drive  and  dispensing  with  the  automatic 
stop.  The  head  could  then  be  run  by  power  to  any  position, 
either  In  starting  to  drill  or  running  to  the  bottom  of  the 
holes,  without  danger  of  breaking  the  drills  or  throwing  the 
power  traverse  belt  off.  There  would  also  be  the  added  ad- 
vantage of  not  having  to  run  the  feed  by  hand.  Some  of  the 
smaller  sizes  of  multiple  spindle  drills  are  not  furnished  with 
T  slots  in  the  table  to  clamp  the  work  by  or  for  use  In  fasten- 
ing stops,  on  the  supposition  that  work  will  not  have  a  tend- 
ency to  turn  when  several  drills  are  operating  simultaneously. 
While  a  majority  of  the  work  handled  by  these  machines 
does  not  need  clamping,  it  often  happens  that  several  opera- 
tions hAve  to  be  performed  on  a  single  hole,  or  the  axes  of  two 
holes  in  a  piece  may  lie  at  right  angles,  or  several  pieces 
having  one  hole  In  each  may  be  placed  side  by  side  and  drilled 
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slmultanecusly.  niul  i;i  each  lase  it  would  be  necessary  to  use 
a  strap  or  slops  for  holding  the  vorU. 

Hlgrh-speed  Drills 

Tlie  new  liigh-speed  steel,  Hat-twisted  drills  have  been  the 
most  potent  factor  in  reducing  drilling  costs.  It  is  astonish- 
ing to  note,  however,  that  the  treine!\doi:s  enthusiasm  attend- 
ing their  use  is  often  conflned  to  the  primary  installation; 
after  that  the  drills  are  run  far  below  the  proper  point  of 
speed  and  feed  and  the  ultimate  increase  in  efllciency  instead 
of  being  fully  '-^OO  per  cent  or  more  over  that  obtained  with 
the  older  carbon  drills,  is  nearer  50  per  cent.  Soon  the  im- 
portant matter  is  lost  sight  of  and  the  only  real  knowledge  the 
firm  possesses  on  the  subject  is  that  "We  are  buying  and  using 
regularly  such-and-such  a  make  of  high-speed  steel  drills." 
in  view  of  the  lack  of  accurate  information  relative  to  the 
proper  amount  of  speed  and  feed  for  the  new  high-speed  steel 
ilat-lwisted  drills.  Table  II  will  prove  interesting.  The  results 
.shown  may  not.  in  all  points,  prove  to  be  the  limit  of  speed 
and  feed,  but  are  far  in  excess  of  those  usually  secured,  so 
that  they  can  be  safely  used  as  a  basis  upon  which  to  work. 

Many  manufacturers  of  high-speed  drills  lay  great  stress 
on  the  length  of  time  their  drills  will  run  without  regrinding. 
This,  however,  is  of  very  little  importance,  as  ■the  question  is 
not  how  long  a  drill  will  run  without  regrinding,  but  how 
.■nuch  should  a  drill  be  forced  so  as  to  produce  the  most  work 
,vith  a  minimum  expense  for  grinding.  The  crowding  of  the 
drilling  machine  is  the  important  consideration.  The  question 
of  how  long  a  drill  may  run  without  regrinding  sinks  into 
the  background  when  the  grinding  is  done  by  automatic  grind- 
ers. It  is  important  to  state  in  this  connection  that  a  large 
supply  of  drills  already  ground  should  be  kept  in  the  tool 
supply  room,   so  that   under  no  circumstances   will   the  drill 

TABLE  III.     COMPARISON  OP  STANDARDS  FOR  TAPER 
SHANKS  ON  DRILLS 


Drill  Makers'  Standa4-d  for 
Taper  Shanks 

Pond  Standard  for 
Taper  Shanks 

Size  of  Drill 

Taper  on  Shank 

Size  of  Drill 

Taper  on  Shank 

i  to  i% 
S  to    II 
!  6  to  1  i 
lAto2 

No.  1  Morse  taper 
No.  3  Morse  taper 
No.  3  Morse  taper 
No.  4  Morse  taper 

T^,.  to  n 

i  to   ;!.f 

TftO     ,,^ 

1      toljj 
li  up 

No.  1  Morse  taper 
No.  3  Morse  taper 
No.  a  Morse  taper 
No.  4  Morse  taper 
No.  5  Morse  taper 

hands  be  compelled  to  wait  for  their  drills.  This  important 
point  is  often  overlooked.  When  drilling  steel,  the  use  of 
pooling  agents,  such  as  soft  soap  is  bi.ghly  desirable.  These 
should  be  used  very  freely. 

Miscellaneous  Tools 

The  new  sockets  for  driving  drills  and  other  tools  with 
troken  or  twisted  tangs  have  saved  these  tools  from  the  scrap 
heap.  Before  these  sockets  were  introduced,  many  firms 
avoided  the  trouble  by  ordering  their  tools  with  taper  shanks 
larger  than  standard.  In  fact,  this  is  just  what  the  new- 
sockets  do — provide  the  tools  with  the  next  larger  size  of 
shank.  Table  III  shows  the  standard  adopted  by  the  Fond 
Machine  Tool  Co.  and  also  the  drill  maker's  standard  for  taper 
drill  shanks. 

Whenever  possible,  tapping  should  be  done  in  a  machine 
on  account  of  the  time  saved.  Some  form  of  safety  tapping 
device  will  prevent  the  danger  of  breaking  the  taps.  For  tap- 
ping several  holes  simultaneously  in  a  multiple  spindle  drill, 
when  the  holes  are  close  together,  these  safety  tapping  fix- 
tures cannot  be  used  on  account  of  their  large  diameter.  In 
this  case,  ordinary  tap-holders  having  a  square  hole  to  fit 
hand  taps  are  used.  The  tap  holder  should  be  provided  with 
a  spring  pin  to  keep  the  tap  from  dropping  out.  A  plug  tap 
is  generally  used  for  machine  tapping  in  cast  iron.  For  steel. 
the  hole  is  drilled  1/64  larger  than  standard  and  two  taps 
are  used. 

Rose  reamers  are  very  extensively  used  for  reaming  holes 
in  jig  work.  These  reamers  have  no  cutting  edges  on  the 
lands,  and  so  permit  the  reamer  to  be  guided  in  a  cast-iron 
bushing.  Inasmuch  as  the  size  is  not  adjustable  it  is  essential 
that   the   wear   of   a    rose   reamer   be    reduced    to   the   lowest 


limit,  in  order  to  ream  a  large  number  of  holes  of  a  uniforni 
size.  The  standard  form  for  rose  reamers,  as  made  by  a  num- 
ber of  manufacturers,  is  illustrated  herewith.  A  study  of  the 
engraving  will  reveal  the  fact  that  it  would  be  a  decided  ini- 
lirovenient  to  cut  all  the  flutes  the  entire  length  of  the  body. 
When  made  in  the  form  shown  there  is  no  escape  for  the 
chips  cut  by  the  edge  of  the  short  flutes,  especially  when 
reaming  to  the  bottom  of  a  blind  hole.  The  result  is  that 
the  lands  are  soon  cut  and  make  a  rnugh  hole.  ICxpcriments 
and  experience  prove  that 

a  rose  reamer  having  all 

the   flutes  cut  the  entire 

length  and  provided  with 

a    sufficient     number     to 

make  the  lands  about  % 

inch    wide    will    outwear 

the  other  form  "  to  1. 
All  boring  cutters  and 

COUnterbOre      cutters         ^*f  ^-    standard  Robc  SheU  Reamer- Life 
la  Prolonged   and    Smooth    Holes   Result  by 
should     be    made    of    high-     cutUng    aU    riutes    entire    Lensrth    of   Body. 
,      ^       ,  enabling  the  Chips  to  Escape 

speed  steel. 

The  question  of  jigs  naturally  will  come  under  the  subject 
of  tools.  The  great  value  of  jigs  as  a  factor  in  reducing 
drilling  costs  is  so  well  recognized,  however,  and  the  subject 
has  been  so  thoroughly  threshed  out  in  a  series  of  articles 
recently  published  in  M.miiinkkv,  that  no  further  comment  is 
necessary. 

*  »     • 

DOBS  EDUCATION  PAY? 

W.  L.  CHENEY* 

Does  education  pay?  In  the  higher  sense,  yes;  but  from  a 
financial  standpoint  it  dees  not  always  pay  its  possessor. 

The  kind  of  education  under  consideration  is  an  acquired 
mental  equipment  that  enables  its  possessor  to  think  more 
clearly  and  correctly  than  he  naturally  would.  This  may 
be  acquired  by  thinking,  and  hence  it  is  possible  for  a  man 
to  be  wholly  self-educated.  The  quicker  and  usual  way  is 
to  study  what  previous  thinkers  have  put  on  record,  i.  e..  "the 
books";  but  when  books  are  used  blindly,  and  accepted  as 
rules  of  thought  or  conduct,  instead  of  as  assistants  to 
thought,  they  become  a  hindrance  rather  than  a  help. 

All  progress  is  the  result  of  education;  therefore  education 
is  good — so  good  and  grand  and  fine  that  it  should  not  be 
prostituted  to  commercialism.  I  therefore  protest  against 
certain  advertising  that  is  much  in  evidence,  and  which  would 
be  more  appropriate  to  "Somefeller's  Bitters"  than  to  educa- 
tion. 

Men  are  not  paid  for  what  they  knou'  but  for  what  they  do. 
If  an  education  enables  its  possessor  to  do  more  or  better 
things,  it  will,  other  things  leing  equal,  increase  his  money 
earning  capacity  in  direct  proportion  (and  it  might  decrease 
his  money -making  capacity — but  that  is  another  stofy). 

However,  other  things  are  not  equal,  and  two  other  factors 
must  enter  into  the  calculation.  First,  the  number  of  men 
who  have  the  same  education;  and,  second,  the  demand  for 
cervices  that  the  educated  men  can  render. 

In  consequence  of  these  other  factors,  sometimes  the  man 
who  comes  out  of  the  "other"  door,  or  is  on  the  "other"  side 
of  the  desk,  gets  more  money  for  his  services.  One  door 
and  one  side  of  the  desk  cannot  exist  without  the  other,  and 
both  are  therefore  equally  necessary  and,  in  consequence, 
equally  honorable,  and  should  not  be  pictured  otherwise. 

The  sort  of  advertising  in  question  contains  not  only  the 
possibility  of  raising  false  hopes,  but  also  of  promoting  wrong 
and  snobbish  ideas  and  adding  to  class  feeling,  of  which 
some  people  think  there  is  already  too  much. 

*  *     * 

The  Third  Avenue  Railroad  Co.  of  New  York  has  ordered 
experimental  cars  of  two  kinds  to  be  placed  in  service  with 
a  view  of  supplanting  the  horse  cars  now  in  use  on  brandi 
lines.  One  of  the  experimental  cars  will  be  a  gasoline  e'ec- 
tric  having  a  gasoline  engine  driving  the  dynamo  which  oper- 
ates the  car  through  the  motor*  direct  or  by  charging  a 
storage  battery.  The  other  car  will  be  of  the  pure  storage 
battery  type. 

•  .\ii(ln'ss  :    Meriden.  Conn. 


LETTERS  UPON  PRACTICAL  SUBJECTS 


Articles  contributed  to  Machinuky  with  the  expectation  of  payment  muat  be  eubnillted  excluBlvely 


A  KINK  IN  PHOTOGRAPHY 

Some  time  ago  1  hail  to  lake  a  plioloKiapli  of  the  latlie 
shown  herewith.  This  lathe  has  a  L'S-iiiih  swing  and  a  .'!G- 
foot  beil.  ami  in  one  particular  it  is  rather  out  of  the  ordinary. 
Normally,  there  are  two  comiilete  lathes  on  the  one  bed.  the 
headstoiks  being  at  the  extreme  ends  and  the  tailstocks  In 
the  middle.  One  operator  is  at  the  baek  of  the  machine  and 
one  at  the  front,  as  usual.  The  rear  lathe  has  a  lead-screw 
and  feed-shaft  slightly  less  than  half  the  length  of  the  bed, 
while  in  front,  as  will  be  seen  from  the  photograph,  the  lead- 
screw    and    feed-shaft    extend    along    the    whole    length.     The 


The  White  Background  for  this  Large  Lathe  was  obtained  by  moving: 
a  Small  Sheet  from  One  End  to  the  Other  during  Exposure 

novelty  of  the  arrangement  is  that  the  carriage  belonging  to 
the  rear  lathe  can  be  turned  around  to  the  front  so  that  both 
carriages  may  be  at  work  on  the  same  job.  one  headstock 
and  one  tailstock  being,  of  course,  removed.  Normally,  how- 
ever, the  machine  is  worked  as  two  independent  lathes  and 
as  such  was  photogi-aphed  by  me  and  also  by  a  professional 
photographer  whom  we  generally  employed  when  we  wanted 
an  extra  good  job. 

Anyone  who  has  tried  to  block  out  a  negative  of  a  machine 
which  has  the  shop  for  a  background,  knows  that  it  is  a  dilTi- 
cult  matter  to  tell  which  is  the  machine  and  which  is  the 
shop.  It  is  always  advisable  to  have  a  white  sheet  for  a 
background  so  that  the  outline  of  the  machine  is  easily  dis- 
cernible; in  fact,  the  writer  has  taken  scores  of  machines 
where  no  blocking  out  was  necessary  at  all.  The  white  sheet 
should  be  gently  swayed  during  exposure  in  order  to  remove 
all  creases  and  dirty  niarlcs  which  would  show  if  the  sheet 
were  still.  This  method  is  a  good  one  to  adopt  if  a  large 
enough  sheet  is  available;  it  is  hardly  practicable,  however, 
to  have  a  sheet  big  enough  for  a  .36-foot  lathe.  The  only 
thing  then  that  can  be  done  is  to  rig  up  a  background  that 
will  enable  the  blocking  out  of  the  negative  to  be  done  more 
easily. 

When  the  first  photograph  of  the  lathe  was  taken,  a  large 
sheet  was  suspended  from  the  crane.  This  was  made  of  a  lot 
of  white  paper  fixed  up  on  cords  very  much  like  the  family 
washing,  and,  in  addition,  a  smaller  sheet  was  held  up  by 
three  men.  It  took  about  an  hour  to  get  the  background 
fixed,  so  after  once  dismantling  it  (this  was  necessary  in 
order  to  run  the  machine)  I  didn't  like  the  idea  of  putting 
it  all  up  again  to  take  the  other  view;  consequently  I  thought 
I  would  only  use  the  small  sheet,  but  instead  of  keeping  it  in 
one  position,  have  the  men  who  were  to  hold  it  walk  from 
end  to  end  of  the  machine  during  the  exposure.  This  was 
done,  and,  as  will  be  seen  from  the  reproduction  (which  has 
not  been  retouched  in  any  way)  the  idea  was  a  success.  It 
leaves  the  outlines  of  the  machine  well  defined,  and  no  time 
was  required  in  putting  up  a  background. 

For  all  practical  purposes,  it  is  unnecessary  to  block  this 
negative  out,  as  the  girder  w'ork,  counter-shafts,  etc.,  rather 
improve  the  appearance  of  the  picture,  besides  giving  some 
idea  of  the  size  of  the  machine.     If.  however,  a  pure   white 


iKKkground    is  essenlial,  the   negative   must    be   blocked   out; 

ihlB   can    be   much   more  euslly   done   when   a   background    is 
uspd.  Ai.UKirr  Ci.kug. 

Keighley,  lOughuid. 

FIXTURE  FOR  REAMING  CONNECTING-ROD 
BEARINGS 

The  jig  and  tools  shown  herewith  were  designed  lor  the 
purpose  of  eliminating,  as  far  as  possible,  what  I  once  heard 
a  manufacturer  call  "a  slow,  money-eating  process" — that  of 
scraping.  We  began  finishing  the  bearings  of  a  lot  of  gaso- 
line engine  connecting-rods  by  first  reaming  with  a  standard 
hand  reamer  and  then  scraping  them  to  a  good  bearing  and 
I'uiiniiig  fit.  This  proved  to  be  a  slow  method,  for  the  con 
necting-rod  bearings  were  so  short  that  there  was  difficulty 
ill  starting  the  reamer  straight,  and  it  was  also  liable  to 
chatter,  which  necessitated  a  great  deal  of  scraping  and  bend- 
ing to  make  the  wrist  and  crank-pin  bearings  parallel.  The 
jig  referred  to  was  first  designed  with  the  wrist-pin  end 
solid,  but  this  proved  unsatisfactory  as  some  of  the  rods  hail 
not  been  machined  as  accurately  as  a  solid  jig  would  require. 
To  overcome  this  difficulty  the  jig  was  re-designed,  and  mova- 
ble brass  boxes  D  and  springs  were  used.  After  this  the  jig 
worked  satisfactorily  and  gave  a  variation  of  about  six- 
thousandths  of  an  inch,  this  being  the  limit  allowed  by  the 
maker. 

The  connecting-rod  was  placed  in  the  jig  and  held  by  the 
pin  A  and  the  pilot  of  the  line  reamer  number  1.  Then  gate 
B  was  closed  and  the  set-screws  C  locked  against  the  rod  to 
relieve  any  side  strains  or  tendency  the  springs  might  have 
to  pull  when  reaming.     After  this  the  reamer  was  run  through 


ilacfittirru.X.Y. 


Fixture  designed  to  ream  Bearings  Smooth  and  ParaUel  and  thus 
Eliminate  Scraping 

the  box  reaming  it  to  (i.U02  inch  below  size.  After  this  opera- 
tion the  rod  was  removed  and  reamed  by  the  standard  size 
reamer  number  2.  This  method  was  found  to  be  a  satisfac- 
tory one,  giving  a  true  bearing  which  could  be  fitted  with 
but  little  scraping  (most  of  which  had  to  be  done  upon  the 
fillets)  besides  making  the  wrist  and  crank-pin  bearings  prac- 
tically parallel. 

In  fitting  connecting-rod  bearings  1  have  found  that  babbitt 
bearings  will  wear  longer  by  being  fitted  as  closely  as  a  good 
running  fit  will  pei-init,  On  the  other  hand,  I  find  that  when 
using  bronze  it  has  proved  better  to  make  them  a  thousandth 
larger  than  the  journal.  If  fitted  closely  they  are  inclined 
to  seize,  after  which  they  pound  quickly.  For  the  process  of 
scraping  we  found  that  a  three-cornered  file  ground  to  the 
proper  edge  was  one  of  the  most  satisfactory  scrapers  that 
could  be  made.  It  is  a  comparatively  easy  matter  to  hold 
the  bearing  in  the  hand  and  scrape  it,  whereas  with  a  half- 
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round  scraper,  such  as  is  customarily  used,  it  is  necessary 
to  use  a  vise  to  hold  the  box  and  both  hands  to  manipulate 
the  scraper. 

A  box  wrench  should  be  used,  when  possible,  for  tightening 
the  connecting-rod  nuts.  While  this  may  seem  a  small  mat- 
ter, one  has  only  to  stand  for  a  few  minutes  and  watch  a 
man  with  a  clumsy  monkey-wrench  to  see  that  the  workman 
with  a  box  wrench  can  not  only  do  a  much  quicker  and  bet- 
ter job  in  tightening  the  nut,  but  does  not  bruise  it  during 
the  operation — a  consideration  which  amounts  to  quite  a 
good  deal  on  a  finished  product. 

Salem,  Mass.  John  F.  WixcnESTEn. 


FLUE-HOLE  CUTTER  OR  COUNTERBORE 

A  special  tool  for  the  drill  press,  used  in  cutting  the  flue 
holes  in  the  flue  sheets  of  boilers  is  shown  in  the  engraving. 
This  tool  is  of  tool  steel  and  is  made  the  size  of  the  flue  hole. 
The  center  hole  is  bored  and  tapered  to  fit  a  Morse  No.  2 
taper,  and  the  center  piece  or  guide  shown,  which  is  also  of 
tool  steel,  is  then  turned  and  fitted.  The  jaws  are  next  milled, 
and  then  both  the  tool  and  the  center  guide  are  hardened 
and  ground  to  the  exact  size,  clearance  being  given  to  the 
cutting   edges. 

The  flue  sheets  to  be  drilled  are  first  laid  off,  centered,  and 
one-inch  holes  punched.  They  are  then  taken  to  a  radial 
drill  press  and  the  holes  are  reamed  out  with  a  one  and  one- 


Flue-sheet  Cutter  or  Counterbore 

sixteenth  inch  drill,  which  takes  only  a  short  time  and  leaves 
a  clean  round  hole  for  the  center  guide  to  work  in.  The  tool 
illustrated  herewith  is  then  put  in  the  drill  press  and  used  as 
a  drill,  the  center  guide  being  placed  in  the  holes  already 
made.  The  center  guide  pin  is  made  removable  so  that  the 
edges  of  the  cutter  can  be  ground  easily,  and  also  extends 
over  the  inner  edge  of  the  cutters,  which  makes  the  tool 
■work  very  evenly.  This  cutter  has  been  used  in  the  D.  &  I.  R. 
shops  at  Two  Harbors,  Minn.,  and  its  work  is  satisfactory. 
Two  Harbors,  Minn.  Austin  G.  Johnson. 


PRECISION  THREAD  TOOL 

Every  toolmaker  and  machinist  knows  the  difficulties  often 
encountered  in  cutting  screw  threads  of  even  ordinary  accu- 
racy, owing  to  the  tendency  of  the  thread  tool  to  leave  chat- 
ter marks,  especially  on  large  work  where  the  steel  is  very 
soft.  The  goose-neck  thread  tool  of  old  has  gladdened  more 
than  one  weary  heart,  only  to  sadden  it  again  when  the 
work  reached  the  inspector,  for  I  believe  that  while  this 
tool  will  make  a  smooth  and  very  beautiful  appearing  thread 
to  the  casual  observer,  it  is  impossible  to  make  an  accurate 
thread  with  it,  or  anything  like  a  thread  that  a  nut  can  be 
fitted  to  so  that  it  will  not  speedily  become  loose  if  used  a 
few  times.  This  is  caused  by  the  springing  of  the  tool 
into  and  out  of  the  metal  being  cut,  as  wen  as  sidewise,  dis- 
torting the  thread  angles,  and  causing  variations  in  the  depth 
of  the  thread  so  that  when  a  nut  is  fitted  to  this  thread  the 
high  spots  soon  wear  away.  With  all  of  Its  imperfections, 
however,  the  goose-neck  tool  is  extensively  used,  as  it  will 
do  fine  looking  work  much  quicker  than  the  ordinary  straight, 
rigid  tool.  The  toolmaker,  however,  is  often  confronted  with 
work  which  must  not  only  look  well,  but  must  be  done 
quickly  and  accurately,  and  then  he  is  filled  with  a  longing 
for  a  better  tool  with  which  to  do  the  work. 


I  think  it  is  safe  to  say  that  steel  cannot  be  made,  or  at 
least  has  not  yet  been  made,  so  that  it  is  of  exactly  the  same 
consistency  all  the  way  through  from  end  to  end.  There 
are  places  near  together  where  the  metal  is  either  softer  or 
harder  than  the  average,  the  difference  being  very  slight,  yet 
existent.  Then  there  is  the  imperfect  lathe,  made  as  perfect 
as  man  is  capable  of  making  it,  yet  to  the  toolmaker  there  are 
observable  plenty  of  signs  of  wabbling  and  winking,  on  the 
best  makes  of  lathes — small  it  is  true,  but  nevertheless  there 
• — that  combine  with  the  more  or  less  imperfect  steel  to  make 
the  toolmakers  hair  grow   white  while  he   is  still  young. 
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Precision  Thread  Tool  designed  to  allow  the  Cutter  to  spring  away 
from  the  Hard  Spots 

In  the  effort  to  better  conditions  in  my  own  practice,  some 
time  ago  I  designed  and  made  the  thread  tool  shown  in 
the  sketches  herewith.  I  do  not  claim  that  it  is  so  perfect 
that  it  will  overcome  all  the  troubles  of  those  who  make 
an  effort  to  cut  ideal  threads,  but  I  do  claim  that  an  approxi- 
mately perfect  thread  can  be  made  more  expeditiously  with 
it  than  with  any  tool  of  its  class  I  know  of,  and  the  thread 
will  be  as  smooth  and  pleasing  to  the  eye  as  the  very 
best  work  done  with  a  goose-neck  tool.  The  accompany- 
ing illustration  shows  the  construction  of  the  tool.  The 
cutter-blade  C  is  made  of  a  piece  of  self-hardening  steel, 
which  is  ground  on  the  surface  grinder  as  nearly  square  as 
possible,  and  then  lapped  to  exactness.  On  its  rear  end  is  a 
collar  D  which  is  made  of  machine  steel  and  shrunk  on.  The 
otner  end  is  carefully  ground  to  the  angle  of  the  thread  to 
be  cut.  To  hold  this  cutter  in  the  tool-post  of  the  lathe,  two 
pieces,  A  and  B,  of  machine  steel  are  milled,  grooves  being 
cut  m  both  the  top  and  bottom  pieces  as  represented  by  the 
dotted  lines,  so  that  the  cutter-blade  will  be  held  between 
them.  They  are  also  made  to  interlock  as  shown  in  the 
end  view.  These  cutter  grooves  should  be  made  so  that  the 
blade  will  fit  perfectly,  and  yet  allow  it  to  move  rather  freely 
longitudinally.  Four  screws  hold  A  and  B  together,  two 
on  each  side  of  the  blade,  and  at  opposite  ends.  A  rectangu- 
lar slot  N  is  cut  through  the  tool  transversely,  one-half  of 
this  slot  being  in  the  part  A,  while  the  lower  half  is  in  the 
part  B.  All  of  the  work  should  be  accurately  done,  as  it 
will  pay  in  a  tool  of  this  class  to  make  it  as  perfect  as  possi- 
ble in  order  to  get  corresponding  results.  A  hole  is  drilled 
and  tapped  in  a  line  axially,  with  the  cutter  groove,  for  the 
set-screw  F.  In  the  slot  N,  there  are  five  washers  E  which 
are  strung  on  the  cutter-bar  before  it  is  finally  inserted  in "" 
the  holder.  The  purpose  of  these  washers  is  to  allow  the 
cutter-bar  to  be  advanced  as  it  is  ground  off,  from  time  to 
time.  A  rectangular  spring  K  having  a  slot  L  in  one  end 
is  placed  in  the  slot  A^  behind  the  head  D  of  the  cutter.  A 
core  made  of  whitewood  and  slightly  smaller  than  the  inte- 
rior of  the  spring  Is  inserted  within  it.  The  assembly  now 
being  complete  it  will  be  seen  that  the  cutter-bar  C  is  free 
to  slide  back  in  the  groove  in  the  holder  so  far  as  the 
spring  K  will  allow  it,  the  pressure  of  the  spring  against 
the   cutter-bar   being   adjusted   by  the  set-screw  F. 

'As  before  mentioned,  the  old  goose-neck  tool  is  free  to 
spring  into  as  well  as  away  from  the  work,  and  it  is  also 
free  to  spring  sidewise.  It  will  also  spring  while  taking 
the  finishing  cut  as  well  as  when  roughing,  which  is  fatal 
to  accurate  results.  From  the  extensive  experience  I  have 
had  with  the  tool  herewith  shown,  it  appears  that  to  cut  a 
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smooth  thread,  It  is  only  necessary  to  allow  the  point  to 
Bpring  away  from  the  harder  spots  in  the  steel  and  to  prevent 
the  cutting  point  from  digging  into  the  softer  part  after 
It  has  passed  the  hard.  I  usually  take  the  roughing  cut  on 
small  work  with  the  set-screw  F,  slackened  so  that  the  slot 
L  in  the  spring  K  is  well  opened,  and  when  I  am  ready  to 
finish,  I  turn  the  set-screw  up  until  the  whltewood  core  is 
gripped  by  the  spring.  For  roughing  large  work  the  ordi- 
nary goose-neck  tool  may  be  used,  but  care  must  be  taken  not 
to  take  off  too  much,  as  work  done  with  this  tool  Is  decep- 
tive, and  where  accuracy  Is  required  it  may  dig  in  so  deep 
that  when  an  attempt  is  made  to  finish  with  this  new  tool  It 
will  be  found  that  In  places  it  will  not  touch  the  thread  made 
by  the  goose-neck  roughing  tool.  When  properly  made  there 
Is  no  chance  for  side  movement  of  the  cutter-bar  C,  in  the 
holder  A-B,  and  the  resulting  thread  angles  are  as  perfect 
as  they  are  ground  on  the  cutter  and  as  the  various  Imper- 
fections of  the  lathe  will  allow. 
Newark,  N.  J.  G.  J.  Mukdock. 


JIG  FOR  DRILLING  SLOTS 

There  are  many  details  in  machine  construction  that  re- 
quire an  oblong  slot.  This  work  can  be  readily  done  with 
an  ordinary  slot  milling  machine  when  the  width  of  the  slot 
Is  great  enough  to  permit  the  use  of  a  stiff  cutter;  but  a 
slot  or  other  milling  machine  is  not  always  available,  in 
which  case  the  jig  described  in  the  following  will  be  found  an 
excellent  substitute.  In  fact,  for  doing  such  work  as  cutting 
spring  cotter  slots  in  the  valves  shown  in  Fig.  1,  milling  cut- 
ters are  too  wealv  to  withstand  more  than  a  slight  cutting 
pressure  sideways,  as  the  slots  are  only  about  1/16  or  3/32 
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Pig.  1.    Oblong  Slot  drilled  In  the  Jig  shown  in  Fig.  2 

Inch  in  width.  A  drill  of  this  size,  however,  will  cut  very 
rapidly  with  a  direct  vertical  pressure.  In  Fig.  2  a  jig  for 
drilling  these  slots  is  shown  with  the  valve  stem  in  position. 
The  stem  is  held  in  place  by  the  set-screw  C.  The  two  holes 
A,  which  are  3/16  inch  apart,  are  fiirst  drilled  in  the  stem, 
after  which  the  jig  is  turned  over  and  the  hole  B,  which  is 
central  with  the  holes  A  is  drilled,  which  produces  a  slot  as 
shown  at  A  in  Fig.  1.     As  will  be  seen,  there  is  very  little 
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Fig.  2.     Jig  In  which  the  Central  Hole  of  an  Oblong  Slot  is  drilled 
from  the  Opposite  Side 

metal  to  remove  in  order  to  obtain  a  smooth  slot.  This  is  ac- 
complished with  the  drift  shown  in  Fig.  3,  the  end  of  which 
is  turned  to  a  sliding  fit  for  a  3/32  inch  hole.  This  end  acts 
as  a  guide  or  pilot  to  the  cutting  teeth.  The  number  of  teeth 
In  this  broach  should  be  sufficient  to  allow  a  very  slight 
amount  of  metal  to  be  removed  by  each  tooth.  The' drawing 
is  shown  on  an  enlarged  scale  in  order  that  the  construction 
may  he  better  understood.  The  teeth  on  the  sides  of  the 
broach  are  inclined  in  opposite  directions  in  order  to  counter- 
balance the  thrust  endwise.  Of  course,  if  the  teeth  on  both 
sides  were  inclined  in  the  same  direction  the  broach  when 
driven  through  the  slot  would  tend  to  bind  against  one  end  of 


the  latter.  As  will  be  seen  In  Fig.  2,  the  valve  stem  Is  located 
in  the  jig  by  the  adjustable  screw  D.  Only  part  of  the  full 
area  of  the  end  of  this  screw  conies  Into  contact  with  the 
end  of  the  stem  to  be  drilled.  This  provides  an  opening 
through  which  any  dirt  or  (.lilpB  which  may  be  In  the  hole 
when  the  stem  Is  Inserted,  may  puAa  out.  This  opening  also 
allows  a  punch  to  be  Inserted  for  the  purpose  of  driving  the 
valve  back  when  the  boles  have  been  drilled. 


Pig.  3. 


Enlarged  View  of  the  Broach  for  FinlehlDg  the  81ot« 


If  a  blind  hole  were  used  it  would  be  quite  difficult  to  re- 
move the  chips,  with  the  result  that  the  holes  in  the  stem 
would  be  drilled  In  the  wrong  position.  By  referring  to  the 
sectional  view  of  the  jig  It  will  be  seen  that  the  holes  for 
guiding  the  drill  are  extended  a  little  way  into  the  opposite 
half;  this  is  done  in  order  that  the  drill  may  pass  clear 
through  the  stem.  Contbibittob. 


FORCED  LUBRICATION 

An  ingenious  and  simple  method  of  continuous  and  forced 
lubrication,  which  has  given  complete  satisfaction  for  the 
purpose  intended,  is  shown  by  the  line  drawing.  In  many 
respects  it  is  similar  to  the  usual  ring  oiling  bearing,  but  an 
important  difference  consists  in  utilizing  a  spiral  groove  for 
forcing  oil  to  another  bearing  which  could  not  be  reached  by 


Machlncri/.X.r. 
Ring  Oiling  Bearing  arranged  to  force  the  Oil  to  another  Bearing 

a  ring  oiler,  and  for  which  a  liberal  supply  of  oil  was  neces- 
sary. Referring  to  the  drawing,  A  is  an  oil  reservoir;*  B  a 
loose  ring  on  the  shaft  C;  D  a  spiral  groove  cut  in  the  shaft; 
E  a  plate  covering  the  end  of  the  bearing;  and  F  a  pipe 
through  which  the  oil  Is  forced  to  the  other  bearing  (not 
shown).  The  shaft  revolves  at  a  high  speed,  and  the  ring  B 
carries  oil  from  the  reservoir  to  the  shaft.  Some  of  this  oil 
is  deposited  in  the  groove  D.  and,  owing  to  its  inertia  and 
the  angle  of  the  groove,  the  oil  is  forced  along  the  groove 
into  the  chamber  at  the  end  of  the  shaft,  and  up  the  pipe  F 
as  shown  by  the  arrows.  When  trying  this  in  its  initial 
stages,  it  was  an  easy  matter  to  force  the  oil  3  feet  above  the 
shaft.  OiLEK. 


IMPROVED  LATHE  CHUCK 

Many  of  the  standard  bench  lathe  chucks  on  the  market 
present  the  disadvantage  of  having  a  very  short  gripping 
surface;  it  is  also  difficult,  at  times,  to  release  the  work  from 
the  draw-in  chuck  without  tapping  on  the  hand-wheel.  When 
the  rear  end  of  the  collet  has  a  larger  hole  than  the  front,  the 
work  is  also  constantly  tossing  about.  The  accompanying 
drawing  shows  the  construction  of  a  lathe  chuck  which  is  de- 
signed to  remedy  these  troubles.  This  chuck  was  especially 
built  to  hold  drill  rods  from  3/M  to  5/8  inch  in  diameter.    The 
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body  is  inailo  of  tool  steel.  'I'lie  tiiper  shank  slioiiUl  first  be 
fitted  to  the  lathe  in  whieh  the  chuck  is  to  be  used,  so  that 
the  latter  may  be  inserted  In  the  spindle  and  finished.  The 
nut  A  Is  made  of  machine  steel  and  case-hardened.  It  may 
be  turned  with  a  spanner  wrench,  holes  being  jirovided  as 
shown.  Collets  ot  the  required  size  are  made  of  tool  steel 
and  hardened.  The  rear  end  of  the  collets  have  the  same  size 
holes  as  the  front,  so  as  to  prevent  the  work  from  being  tossed 
about.  A  spring  is  inserted  in  the  body  of  the  chuck,  which 
is  held  in  position  by  a  flanged  collar  /},  which,  in   turn,  is 
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Machtncry,  A'.Pl 
Cbuck  with  Spring-actuated  Collet 

retained  by  dowel  pins.  When  the  collet  is  in  position,  it  is 
forced  against  the  collar  and  spring  by  nut  .4.  When  this 
nut  is  released  the  spring  forces  the  collet  out  and  thus  re- 
leases the  work,  which  can  be  removed  without  trouble.  These 
collets  should  be  tempered  so  that  the  center  is  as  soft  as  pos- 
sible to  prevent  their  being  easily  broken.  As  will  be  seen  by 
referring  to  the  Illustration,  this  chuck  can  be  made  in  almost 
any  shop  without  the  use  of  special  tools. 

Washington.  D.  C.  H.  D.  Chapman. 


A  GAGE   FOR   CENTERING  WORK  WITH 
MILLING  CUTTERS 

The  accompanying  drawing  shows  a  handy  tool  for  mill- 
ing machine  work,  such  as  milling  keyways  and  gears.  One 
method  of  setting  the  work  central  with  the  cutter  is  to  place 
a  square  on  the  table  of  the  macfcine  with  the  blade  in  con- 
tact with  the  work,  and  caliper  between  the  upper  end  ot 
the  blade  and  the  cutter  first  en  one  side  and  then  on  the 


shows  the  same  reading  on  each  side.  This  tool  is  also  handy 
lor  leveling  work  on  grinders  or  planers,  where  accuracy  is 
desired.  H.  D.  Ciiap.maiV. 

Washington.    D.   C. 


SIZE  OF  WORKING  DRAWINGS 
In  commenting  on  Mr.   Breath's  article  advocating  the  use 
of  several  small  sheets  for  detailing  one  part,  Mr.  Washburn 
in  the  May  number  of  Maciii.mhy   makes  some   very  strong 
jioints  against  such  practice. 

We  started  some  time  ago  to  reduce  our  large  sheets  con- 
taining numerous  details  to  individual  sheets  of  small  size. 
Three  sizes  were  adopted:  14  .\  18  inches;  9x14  inches;  and 
7x9  inches;  and  the  size  which  gives  the  best  results  as  to 
clearness  of  outline  is  used.  Occasionally  it  has  been  neces- 
sary to  put  three  views  on  separate  sheets,  in  which  case  we 
paste  the  blue-|)rints  together  on  one  sheet  for  shop  use.  The 
views,  however,  were  all  detailed  (in  pencil)  on  one  sheet 
and  projected  as  usual,  only  becoming  separate  when  traced. 
Repetition  of  dimensions  is  avoided  by  a  note  which  reads: 


^CLOTH-COVE'IED  CARD-BOARD  JUacliiiury.S.Y. 

Portfolio  in  which  the  Dra-win^s  are  Filed 

"For  Other  dimensions  see  sheet  number  —  and  number  — . " 
This  note  is  placed  on  each  view  with  the  proper  numbers 
added.  In  this  way  we  have  met  the  objections  mentioned 
by  Mr.  Washburn. 

We  do  not  designate  the  size  of  the  sheet  by  any  symbol, 
but  have  assigned  certain  blocks  of  numbers — enough  to  last 
some  years — to  each  size,  which  allows  each  size  to  be  filed 
numerically,  as  the  numbers  are  assigned  serially  and  placed 
on  corners  of  the  tracing.     In  place  of  the  envelope,  which  is 


MicTometer  Gage  for  Setting  Work  Central  with  Milling  Cutters 


Other.  The  cutter  is.  of  course,  central  when  the  caliper 
reads  the  same  on  both  sides.  The  method  of  dial  reading 
is  also  used. 

I  made  this  micrometer  attachment  for  such  work.  Place 
the  base  A  against  the  cutter  as  shown  in  the  engraving. 
Move  the  arm  B,  which  swivels  at  pivot  C,  so  that  the  point 
D  of  the  micrometer  screw  nearly  touches  the  work;  then  ad- 
just the  micrometer  until  the  point  touches  the  work  and 
take  the  reading.  Use  the  tool  on  the  other  side  of  the  cutter 
in  the  same  way  and  adjust  the  work  until  the  micrometer 


•liable  to  tear  if  frequently  used,  we  used  a  portfolio  which 
is  illustrated  in  the  engraving.  These  boxes  each  hold  one 
hundred  sheets  and  they  are  made  in  three  sizes  to  fit  the 
drawings. 

The  box  has  a  framework  of  metal  or  wood  which  prevents 
it  from  being  crushed  or  broken,  and  it  is  covered  with  cloth- 
covered-  card-board.  Any  first-class  box  factory  will  make 
these  portfolios  at  a  reasonable  figure,  and  they  will  last  for 
years.  Ralph  W.  Davis. 

Rochester.  N.  Y. 
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SAFETY  DEVICE  FOR  ELECTRIC  CRANES 

I  ran  across  a  safety  device  the  other  day  for  automatic- 
ally st()|)|)iiiK  the  biidRe  travel  of  the  electric  cranes,  which 
seenu'il  meritorious  to  nie.  At  least.  It  possesses  llie  virtue 
of  originality.  It  was  not  the  product  of  a  mechanical  engi- 
neer, nor  did  it  liave  its  conception  in  the  brain  of  an  elee. 
trieal  wizard.  It  is  just  a  plain,  simple,  praetlcMl  affair  with- 
out the  "frills  and  furbelows"  of  electric  brakes,  circuit  break- 
ers, etc.  However,  from  what  I  know  of  the  device.  I  am 
not  sure  but  that  I  would  trust  to  Its  operation  in  preference 
to  any  other  with  which  I  am  familiar.  It  consists,  primar- 
ily, of  two  positive,  quick-breaking  switches  (one  operating 
in  either  direction  to  cut  out  the  power  from  the  bridge 
travel);  and  an  automatic  device  for  applying  the  friction 
brake,  to  overcome  the  momentum  of  the  crane  and  to  bring 
it  to  a  stop  at  any  desired  point. 

Referring  to  the  accompanying  illustration.  A  an(J  A,  repre- 
sent the  cut-out  switches  which  are  fastened  to  a  wooden 
piece  B.  about  8  inches  wide  by  12  inches  long,  located  at 
the  back  cf  the  operator's  cage.  Trips  C  and  (',  are  arranged 
at  the  proper  points  along  the  wall  to  trip  their  resjiective 
switches  as  the  crane  passes  them.  An  arm  or  lever  I) 
Is  attached  to  the  extended  end  of  the  friction  brake  shaft. 
The  outer  end  of  this  lever  carries  a  stud  E  upon  which  is 
mounted  a  roller  F.     A  tapered  piece  of  hard   wood  O  is  se- 


allov.  Ii:g  the  crane  to  pass  out  of  the  danger  zones  without 
Interfering  with  the  switrliis. 

A  telltale  light  is  hung  in  the  cage  and  lights  a  few  feet 
in  advance  of  where  the  trips  operate,  so  that  the  operator 
knows  when  to  dejiress  the  foot-li-ver  if  he  deglres  to  enter 
the  danger  zones. 

The  ilislance  in  which  a  crane  can  be  stopped,  and  the 
consequent  length  of  the  danger  zones,  are,  of  course,  depend- 
ent upon  such  conditions  as  the  size  and  weight  of  the  crane, 
the  traveling  speed,  and  the  efficiency  of  tlie  friction  brake; 
but  to  give  an  idea  of  what  these  may  be.  the  crane  upon 
which  this  device  is  in  operation  is  one  of  20.000  pounds 
capacity,  with  a  span  of  about  45  feet,  and  running  at  full 
speed  from  one  end  of  the  building  to  the  other.  Is  brought 
to  a  stop  in  from  six  to  eight  feet  after  the  power  is  cut  off. 

Cincinnati.  O.  .1.    !•'.   Mihiiiclkeb. 


A  Safety  Device  for  Automatically  Stopping  Electric  Cranes  by  Break 
Current  and  Applying  the  Brake 

cured  to  the  I-beam  at  each  end  of  the  travel  of  the  crane. 
The  length  and  degree  of  taper  of  these  pieces  are  regulated 
by  local  conditions.  When  the  crane  reaches  the  danger  points. 
at  which  places  the  trips  are  located,  P  or  C,.  as  the  case  may 
be,  knocks  out  its  respective  switch,  and  the  roller  F  begins 
to  ascend  the  incline  of  the  piece  G,  in  consequence  of  which 
the  friction  brake  is  gradually  applied,  and  the  crane  is 
brought  to  a  gentle  stop. 

If  it  is  necessary  to  pass  the  danger  points,  the  operator 
presses  the  foot-lever  H.  which,  through  the  medium  of  a 
small  wire  cable,  raises  the  piece  B  carrying  the  switches, 
and  allows  the  latter  to  pass  over  the  trips.  The  same  opera- 
tion of  the  foot-lever  withdraws  the  stud  E  through  the  arm 
D.  and  the  roller  F  passes  in  front  of  the  tapered  piece  O, 
instead  of  running  up  the  incline.  This  leaves  the  crane  in 
normal  condition,  free  to  be  operated  in  either  direction  as 
though  no  safety  device  existed.  While  in  the  danger  zones 
it  is  not  necessary  for  the  operator  to  keep  the  toot-lever 
depressed,  as  it  may  be  released  as  soon  as  the  trips  C  and 
C,  are  passed,  for  then  the  roller  F  cannot  resume  its  nor- 
mal position,  but  will  slide  along  the  face  of  the  tapered  piece 
G  until  the  crane  has  been  reversed  and  passes  out  of  the 
danger  zone.  In  leaving  the  danger  zone,  the  spring  on  the 
stud  E  forces  the  roller  F  back  into  its  normal  position.  The 
trips  C  and  C,  are  hinged  to  move  in  one  direction  only,  thus 


TOOL-ROOM  CHECK  SYSTEM 

In  the  March  issue  of  M.\(  iiinkky  Mr.  George  D.  Hadun  has 
something  to  say  in  regard  to  tool-rrom  check  systems.  In 
my  wandering  about  I  have  found  that  most  of  the  shops 
have  the  check  system  which  Mr.  Hadun  abandoned:  that  is, 
the  system  in  which  each  man  hks  a  number  of  checks  in  his 
own  keeping  and  when  a  tool  is  wanted  a  check  is  given  for 
it  and  placed  where  the  tool  is  kept.  The  shop  in  which  I 
am  employed  has!  the  same  system  and  we 
also  find  that  It  is  very  unsatisfactory.  Very 
often  the  men  are  charged  with  tools  they 
haven't  seen,  and,  then  again,  others  get  pos- 
session of  tools  somehow  without  a  check 
and  refuse  to  turn  them  in — then,  of  course, 
there  is  trouble. 

Mr.  Charles  Dodd,  tool-room  foreman  of  a 
well-known  shop  employing  about  2.')0  me- 
chanics in  one  department,  informs  me  that 
he  has  an  addition  to  this  system  which  has 
proved  helpful.  A  number  of  checks  stamped 
from  one  to  thirty-one  and  of  a  different 
shape  than  the  other  cheeks,  are  kept  in  sepa- 
rate boxes  in  a  drawer  and  used  for  each 
date  of  the  month;  they  are  used  for  the  finer 
tools  only,  such  as  standard  plugs,  etc.  When 
a  man  gets  a  standard  plug,  for  instance,  his 
check  is  placed  on  the  pin  where  the  tool  is 
kept,  and  a  check  with  the  date  of  the  month 
is  also  placed  on  the  same  pin,  thus  showing 
what  day  the  tool  was  taken.  At  tpe  end  of 
the  month  if  the  tool  is  still  out.  the  man 
having  it  is  looked  up  and  if  he  still  wishes 
to  use  the  tool,  he  must  first  return  It  to  the 
tool-room;  another  check  is  then  put  on 
the  pin  showing  that  the  tool  was  taken  again  on  the  first 
of  the  month.  By  this  method  the  tool-room  foreman  knows 
where  the  tools  are  on  any  date  of  the  month,  and  how  long 
they  have  been  out.  No  trouble  has  been  experienced  with 
this  part  of  the  system  thus  far. 

Mr.  Dodd  has  in  mind  a  system  that  is  a  little  different 
from  the  ordinary,  w-hich  I  think  is  worthy  of  a  trial.  Each 
man  has  a  number  of  checks  in  his  own  keeping,  as  before. 
A  check  of  different  shape,  with  the  name  and  size  of  tool 
stamped  on.  is  placed  on  a  pin  near  each  tool  on  the  shelf 
or  in  the  drawer.  When  a  man  calls  lor  a  tool,  he  gives  his 
check,  and,  in  return,  receives  in  addition  to  the  tool,  the 
check  with  the  name  and  size  of  tool  on  it;  it  is  really  an 
exchange  of  checks.  This  system  would  tend  to  prevent  the 
men  or  boys  who  give  out  the  tools,  from  placing  the  wrong 
check  on  the  peg  of  some  missing  tool  and  holding  the  wrong 
man  responsible  for  it.  because  the  man  who  has  the  tool  also 
has  the  check  to  show  for  it;  furthermore  the  men  sometimes 
forget  what  tools  they  have  out  on  check,  either  by  lending 
or  misplacing  them,  and  in  such  a  case  the  check  with  the 
name  and  size  of  tool  on,  would  be  a  reminder.  [The  system 
advocated  in  the  foregoing,  in  which  there  is  an  exchange 
of  checks,  is  in  use  and  is,  as  far  as  we  know,  satisfactory. — 
Editor.! 

A  neat   way  of  arranging  small  emery  wheels  that   are  let 
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out  on  check  is  to  have  the  pin  on  which  they  are  kept  in 
the  drawer  turned  smaller  at  the  top  end  to  fit  the  hole  In 
the  checli;  when  the  wheel  is  tal<en  off  the  peg  the  checlc  is 
slipped  on  the  end  of  the  pin  so  that  when  the  wheel  is  re- 
turned It  cannot  be  put  In  place  unless  the  checlt  is  first 
taken  oft.  A.  J.  De  Lille. 

Elgin,  111. 


the  instrument  was  set  on  parallels,  a  height  gage  inserted 
under  each  of  the  plungers,  successively,  and  the  rounded 
ends  of  these  stoned  oft  until  at  the  same  setting  each  pointer 
stood  at  the  zero  mark.  The  figures  +50  —  5  indicate  tliou- 
sandths  of  an  inch.  When  completed  this  tool  proved  very 
satisfactory.  h.  V.  PtnjMAN. 

Winchester,  Mass. 


A  SPECIAL  INDICATOR 
In  one  type  of  shoe  sewing  machine  there  is  a  needle-bar 
which  has  besides  its  endwise  motion  a  swinging  motion  side- 
wise  through  a  small  arc.  For  each  stitch  the  bar  makes  a 
full  advance,  a  slight  return  to  loop  the  thread,  a  full  advance 
and  a  full  return;  during  this  time  it  also  makes  one  lateral 
motion.  Aside  from  time,  the  chief  requisite  is  exact  align- 
ment, or  that  the  bar  shall  be  at  all  times  parallel  with  the 
base,  which  lies  in  a  horizontal  plane.  The  inspectors  found 
in  some  machines  that  this  bar  did  not  swing  parallel   with 
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Indicator  for  Testing  the  ParaUelism  of  a  Sewing  Machine 
Needle-bar  -with  the  Frame 

the  frame,  and  a  special  indicator  was  needed  which  would 
show  at  once  such  error. 

After  sketches  had  been  made  of  two  or  three  designs,  the 
indicator  illustrated  herewith  was  made.  The  steel  base  A 
rests  on  four  feet  C,  which  were  hardened  and  then  ground 
and  lapped  into  the  same  plane.  When  the  indicator  is  in 
use,  these  feet  rest  upon  the  frame  of  the  machine.  The 
hardened  tool  steel  plungers  B,  which  come  into  contact  with 
the  needle-bar,  are  fiat  on  one  end  and  spherical  on  the  other, 
as  shown.  These  plungers  fit  loosely  into  the  bearings  E, 
and  are  held  from  dropping  out  by  the  nuts  F  which  are 
adjusted  to  allow  sufficient  rise  and  fall.  The  bearings  E 
are  of  such  a  length  as  to  give  a  slight  clearance  when  the 
plungers  are  raised  as  high  as  they  will  be  when  the  indi- 
cator is  in  use.  Fulcrumed  on  the  studs  G  are  the  pointers 
D.  •which  have  small  hardened  projecting  arms  which  are  in 
contact  with  the  upper  ends  of  the  plungers  B.  The  frame 
H.  which  Is  of  sheet  steel,  is  bent  at  a  right  angle  along  the 
ciottom  and  screwed  onto  the  base.  Right  and  left  coiled 
springs  L  act  in  opposition  to  the  plungers  and  return  the 
pointers  to  their  extreme  outward  positions.  A  description 
of  how  these  springs  were  made  right  and  left  without  wind- 
ing twice  may  be  of  interest.  A  short  section  of  spring  was 
first  wound,  and  then  cut  into  two  pieces.  The  end  of  one 
of  these  sections  was  bent  through  it  axially  and  grasped 
with  pliers,  while  the  other  end  was  also  held  with  pliers; 
the  spring  was  then  easily  reversed  by  simply  pulling  the  end 
through   quickly.     When   the   pointers   were   to    be    adjusted. 
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RECORDING  BOARD  TO  KEEP  TRACK  OF 
THE  BELT  LACBR 

A  recording  board  for  keeping  track  of  the  belt  lacer  is 
shown  In  the  illustration?.  We  have  a  man  who  does  nothing 
but  attend  to  belts,  and  formerly  there  was  a  lot  of  time  wasted 
in  trying  to  find  this  man,  so  a  board  was  provided  which 
indicates  the  department 
In  which  the  belt  lacer  is 
at  work,  and  also  tells  him 
the  number  of  the  depart- 
ment in  which  he  is  want- 
ed. This  board  has  thirty 
holes  at  the  top,  as  shown 
In  Fig.  1,  each  having  a 
number  corresponding  to 
a  department.  Below  these 
holes  there  are  additional 
holes  containing  six  black 
pegs  and  fifteen  red  ones. 
When  t'he  belt  lacer  is 
wanted,  one  of  the  red 
pegs  (which  have  num- 
bers painted  on  them  from 
1  to  15)  is  put  in  the 
hole  at  the  top,  which  has 
the  correct  department 
number.  Then  when  the 
belt  lacer  looks  at  the 
board  he  knows  in  which  department  he  is  wanted;  but  before 
leaving  he  takes  out  the  red  peg  and  puts  In  a  black  one.  By 
having  the  pegs  numbered  the  lacer  knows  where  to  go  first; 
the  men  also  linow  just  what  department  he  is  in  by  observ- 
ing the  number  of  the  hole  in  which  the  black  peg  is  In- 
serted, so  that  he  may  be  called  In  case  of  emergency.  The 
board  is  kept  in  a  central  location,  and  it  is  a  case  of  "First 
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Fig.  1.  Board  which  gives  the  number 
of  the  Department  in  which  the  Belt-lacer 
is  at  "Work,  and  also  Indicates  where  he 
is  wanted 


Fig.  2.    View  of  the  Recording  Board,  -which  hangs  in  a  Central  Location 

come,  first  served";  whereas  by  the  old  way  the  first  man 
lucky  enough  to  find  the  belt  lacer  would  get  his  belt  laced 
first.  F.  Terry. 

West  Toronto,  Canada. 


BENDING  DIE  FOR  ARMATURE  BAR  CLIPS 
The  article  In  the  January  issue  of  Machinery  entitled 
"Bending  Die"  was  very  interesting  to  me,  and  I  thought  pos- 
sibly my  way  of  doing  the  same  work  might  be  of  interest  to 
others.  Some  years  ago  I  was  called  upon  to  design  tools 
for  blanking  and  forming  armature  bar  clips.  The  pieces 
are  first  blanked  as  shown  at  A,  Fig.  1,  in  a  tandem  punch 
and  die,  which  is  so  simple  that  It  need  not  be  described.  The 
first   operaton  of  U-bending,  as  shown  at  B,   Fig.   1,  is  done 
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by  the  forming  or  bending  die  illustrated  in  Fig.  2.  Tliis 
tool  has  replaced  37  formers  of  the  old  style.  A  space  former 
A  was  made  to  suit  the  width  of  the  space  In  the  clips.  The 
parts  B  are  adjustable  jaws  which  are  moved  by  the  screw  C. 
These  jaws  are  hold  in  place  by  springs  fastened  to  hooks  B. 
These  springs  are  used  for  the  purpose  of  keeping  the  jaws  in 
position  after  adjustment,  and  to  cause  them  to  release  the 
work  after  bending  has  taken  place.  The  block  E  is  given 
an  Inward  movement  by  two  cams  or  punches  with  angular 
ends  set  in  the  punch-head  which,  in  turn,  is  attached  to  the 


clip  is  mounted  during  the  bending  operation  at  the  right 
distance  from  the  forming  tools  K.  On  this  support  F  there  Is 
a  small  screw  C  which  locates  the  former,  thus  bringing  the 
work  central.  The  punch  G  has  two  cams  //  and  two  formers 
/.     These  cams  and  formers  are  adjustable  by  the  right-  and 


A 


I 1-'— 


0 


■  !   © 


•::i:e 


B 

li 

.V(ii;iimri;,.V.l'. 


>■ 


\ 


_J 


6 

@    A 

-.       @ 

'-■%m\^^ 

•AiS^^iiy 

1 

— 

-  -  H 

1 — ^ 

'-<\ 


irr 


ng.  1. 


The  Blanked  Clip  and  its  Shape  after   the 
Two  Bending  Operations 
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press  ram.  As  this  ram  moves  down- 
ward, these  cams  come  against  the 
angular  surfaces  H  and  give  the  block 
E  a  forward  movement  toward  A  so 
that  any  stock  placed  between  the  parts 
B  and  A  will  be  formed  in  a  Ushape. 
Block  E  is  returned  to  its  original  po- 
sition by  springs  which  are  fastened  to 
the  pins  G  and  the  eye-bolts  /. 

The  clip  is  now  ready  for  the  second  and  last  bending  op- 
•eration,  w^hich  is  done  in  the  tool  shown  in  Fig.  3.  This  tool, 
as  is  the  one  shown  in  Fig.  2,  is  adjustable  for  anyttiing 
within  its  range  and  forms  37  different  clips;  but  57  could  be 
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Pig.  3.    Punch  and  Die  for  Finishing:  the  Clip  as  shown  at  C  in  Fig,  1 

left-hand  screw  J.  To  perform  the  last  operation  on  the  U- 
shaped  piece,  it  is  put  on  the  space  former  (Fig.  4)  which  is 
then  placed  on  top  of  the  support  F  with  the  notched  comer 
shown  resting  against  the  small  screw  C. 

The  formers  I  are  then  adjusted  to  the  outside  width  of 
the  clip.  As  the  formers  H  are  fastened  to  the  same  block 
they  are,  of  course,  adjusted  at  the  same  time.  As  the  press 
ram  descends,  the  cams  H  strike  the  formers  E  and  cause 
them  to  move  toward  the  center  of  the  die.  This  movement 
bends  the  prongs  of  the  clip  to  a  horizontal  position;  as  the 
ram   continues   its   downward   stroke   the   vertical    formers   / 
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Former  upon  wljtch  the  Clip  la  Mounted  during  the 
Last  Bending  Operation 
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Die  for  Forming  the  Clip  as  shown  at  B,  Fig.  1 
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formed  with  it  just  as  well.  The  tool  is  made  entirely  of 
steel  and  consists  primarily  of  a  base  A,  two  blocks  B  which 
are  adjusted  by  right-  and  left-hand  screw  D,  two  horizontal 
forming  tools  E,  and  a  support  F  which  is  adjustable  for 
clips  of  different  heights.  This  adjustment  was  required  In 
order   to   bring   the   space   former    (Fig.   4)    upon   which   the 


bend  these  prongs  down  and  set  them.  This  finishes  the  sec- 
ond and  last  operation  forming  the  piece  as  shown  at  C  in 
Fig.  1.  These  tools  have  been  in  daily  use  since  they  were 
first  made.  J-  •*■■  G-  Gocxet. 

Peterboro,  Ont.,  Canada. 


A  kink  which  comes  from  Carr  Brothers,  of  Syracuse,  re- 
lates to  the  eutting  off  of  thin  tubing  of  copper,  brass,  etc., 
with  the  power  hack-saw.  This  is  usually  a  matter  of  some 
difficulty,  owing  to  the  tendency  of  the  saw  to  dig  into  the 
thin  walls  of  the  soft  metal.  To  overcome  this  ten- 
dency, an  old  saw  blade  is  used  for  this  work.  The  blade  is 
first  run  over  the  face  of  the  emery  wheel,  so  as  to  grind 
the  teeth  almost  down  to  the  roots,  leaving  only  very  small 
notches.  The  saw  thus  treated  Is  used  in  the  regular  way. 
It  cuts  very  slowly  when  it  first  begins,  but  works  at  good 
speed  and  without  digging  In  during  the  remainder  of  tha 
operation. 
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HOW  AND  WHY 


number  of  teeth  in  B  X  number  of  teeth  in  I) 


■^2  X  ratio. 


A   DEPARTMENT   INTENDED   TO   CONTAIN    CORRECT   AN- 
SWERS TO  PRACTICAL  QTJESTIONS  OF 
GENERAL  INTEREST 
Olvo  detnllB  and  nnmo  and  address.     The  latter  are  for  our  own   convenience 
and  will  not  be  publlehed 

FIGURING  GEARING  FOR  WORM-WHEEL  HOBBING 
MACHINE 
J-  B- — Tlie  engraving.  Fig.  1.  shows  the  gearing  on  a  liobbing 
niafhine.  Please  explain  to  nie  how  to  figure  and  prove  the 
change  gears  to  cut  a  wiirni  gear  of,  say.  SO  teolh.  A  4S-looth 
gear  is  sometimes  used  in  place  of  the  'JGtooth  gear  at  A. 
when  cutting  a  large  number  of  teeth.  Please  explain  how- 
to  allow  for  this. 

A. — The  wa.v  in  which  the  machine  is  geared  will  depend 
on  the  assortment  of  change  gears  with  which  it  is  provided. 
If  there  is  a  sufficient  variety  of  these,  simple  gearing  may 
be  employed,  using  an  idler  on  the  swinging  arm  to  connect 
the  gear  on  shaft  D  with  gear  ^1. 

First  find  the  revolutions  of  the  hob  for  each  revolution 
of  the  worm-wheel.  This  is  found  by  dividing  the  number 
of  teeth  in  the  wheel  by  the  number  of  threads  in  the  hob, 
or  worm,  with  which  it  is  to  run.  For  instance,  if  there  are 
fifty  teeth  in  the  wheel  and  the  worm  is  single  threaded,  the 
number  of  revolutions  of  the  worlc  to  one  of  the  hob  will  be 
50  -^  1  z=  50.  This  may  be  called  the  ratio  of  the  wheel.  If 
the  worm  is  double  threaded,  the  ratio  will  be  50-^2^2.5. 
and  so  on.  With  the  gear  connections  you  have  shown  for 
simple  gearing,  when  A  has  96  teeth,  the  gear  on  shaft  D  must 
have  a  number  of  teeth  equal  to  4  times  the  ratio;  that  is  to 
say.    if   we   have   a   worm-wheel    with    .00    teeth,    driven    bv    a 
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Fig.  1.    Arrangement  of  Gearing  in  Hobblng  Machine 

double  threaded  worm,  the  ratio  is  2.5,  and  the  number  of 
teeth  In  the  gear  at  £»  =  4  X  2.5  =  100.  If  a  46-tooth  gear  is 
used  at  A  in  place  of  the  96-tooth  gear,  the  gear  on  D  is  found 
by  multiplying  the  ratio  by  2.  If,  for  instance,  the  number 
of  teeth  in  the  wheel  to  be  cut  is  13.5,  to  mesh  with  a  triple 
threaded  worm,  the  ratio  will  be  135  ^  3  =  45  and  the  num- 
ber of  teeth  for  gear  D  will  be  2  X  45  =  90,  when  A  has  48 
teeth. 

A  wider  range  of  ratios  can  be  provided  for  with  a  given 
number  of  change  gears  if  A  and  D  are  connected  by  com- 
poun<l  gearing,  as  shown  in  Pig.  2.  where  A  and  C  are  the 
driving  gears  and  B  and  D  the  driven  gears.  The  rule  for 
finding  the  number  of  teeth  for  B,  C  and  D  when  A  has  06 
teeth  then  becomes 

number  of  teeth  in  B  X  number  of  teeth  in  D 

■ ^4  X  ratio.  ■ 

number  of  teeth  in  C 

When  A  equals  48.  this  becomes 


number  of  teeth  in  C 
Suppose,  for  instance,  that  we  have  a  set  of  change  gears 
going  by  6's.  that  is  to  say,  the  numbers  run  IS,  24.  30,  36.  42, 
etc.,  from  18  to  120.  Suppose  the  ratio  of  the  worm  gear  to 
be  cut  is  50.  and  the  numljer  of  teeth  in  gear  A  is  96;  then 
wo  have: 

number  of  teeth  In  gear  /{  x  number  of  teeth  in  gear  /) 

number  of  teeth  in  gear  C 
4  X  50  =  200. 
By  selecting  the  GO-tooth  gear  for  B.  a  120-tooth  gear  for  D, 
and  a  36-tooth  gear  for  C,  we  have 

60  X  120 

=  4  X  50. 

36 

Proving  the  calculations  of  the  gearing  for  this  machine  is 
practically  the  same,  whether  simple  or  compound  gearing  is 
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CoropoUQd  Gearing  for  Machine  In  Fig.  1 


used.  Consider  that  the  whole  mechanism  is  driven  from  the 
hob  spindle;  then  the  product  of  all  the  driven  gears,  divided 
by  the  product  of  all  the  driving  gears,  equals  the  number 
of  teeth  in  the  w-orm-wheel  divided  by  the  number  of  threads 
in  the  worm  or  hob.  An  idler  gear  between  a  driving"  and 
driven  gear  is  not  considered  at  all.  as  it  has  no  effect  on  the 
motion  other  than  to  reverse  it.  Proving  the  first  example 
by  this  method,  we  have 

96        1         100        24       50 

—  X  —  X X  —  =  —  =25. 

1         1  96         96        2 

The  number  of  teeth  in  these  driving  and  driven  gears  are 
given  in  their  order  from  the  work,  through  the  mechanism, 

1 
to  the  hob.     The  fraction  —  represents  the  miter  gears,  which 

1 
are   of   even   ratio,   but   the   number   of  whose   teeth    are   not 
given.     For  the  last  example  the  proof  is  similar.     Here  we 
have 

96        1         120        60       24       50 

—  X  —  X X  —  X  —  =  —  =  30. 

11  36         96       96        1 

You  can  get  further  help  in  the  matter  of  calculating  gear 
ratios  by  studying  Chapters  IV  and  V  of  Shop  Arithmetic  for 
the  Machinist.  No.  18  of  Machinery's  Reference  Series 

*     *     * 

The  purchasing  agent  of  a  large  electric  railway  company 
until  lately  bought  metal  for  car  journal  bearings  of  a  certain 
concern,  paying  twenty  cents  a  pound.  The  metal  gave  satis- 
faction, but  the  price  was  considered  too  high.  A  sample 
was  sent  to  a  chemist  for  analysis  and  upon  receipt  of  the 
report,  the  purchasing  agent  sent  out  for  bids  on  a  metal  of 
the  composition  shown  by  the  analysis.  A  reliable  concern 
at  once  offered  the  same  metal  at  six  cents  per  pound.  As 
the  amount  of  metal  used  in  the  year  is  large  the  saving  is 
considerable.  This  is  an  example  of  the  materials  that  can 
be  bought  on  specifications  to  advantage.  The  purchasing 
agent,  armed  with  the  knowledge  of  the  desired  materials' 
constituents,  sends  out  the  specifications  and  asks  for  bids. 
Those  who  bid.  do  so  with  a  knowledge  of  the  characteristics 
of  the  required  materials,  and  that  the  material  supplied  will 
be  rejected  if  it  does  not  come  up  to  the  specifications.  The 
plan  has  been  followed  for  many  years  by  the  Pennsylvania 
Railroad  Company  with  great  satisfaction. 


NEW   MACHINERY  AND  TOOLS 


A   MONTHLY   RECORD   OF   APPLIANCES   FOR   THE   MACHINE   SHOP 


BLISS  COMPOUND  PNEUMATIC  FORGING 
HAMMER 

As  may  be  surmiBed  from  an  examination  of  the  aocom 
panyinK  engravings,  llie  pnenniatic  forging  liammer  sliown 
herewitli,  bnilt  by  tlie  K.  W.  Hliss  Co..  ">  Adams  St.,  nroolilyn, 
X.  Y.,  c-losely  resembles  tlie  construction  of  the  ordinary  steam 
hammer  used  for  the  same  work.  At  first  lliought  it  seems 
improbable   that   the    interposition    of   an    air   compressor   be- 


Flg.  1.     An  800-pound  Forging  Hammer  w^th  Compound  Cylinder, 
operated  PneumaticaUy 

tween  the  boiler  and  the  hammer  would  result  in  any  actual 
saving  in  time,  expense  and  labor. '  A  study  of  the  design  and 
use  of  the  tool,  however,  as  given  in  the  following  paragraphs, 
will  show  that  there  is  warrant  for  expecting  a  saving  from 
this  construction. 

Conapound  Air  Distribution  and  Valve  Mechanism 
A  most  important  improvement  made  possible  by  the  use 
of  air  is  the  compounding  of  the  cylinder  so  that  the  air  is 
used  expansively.  Compounding  has  been  tried  many  times 
with  steam  hammers,  but  has  hitherto  proved  impracticable, 
on  account  of  the  tremendous  condensation  met  with.  By  the 
time  the  hammer  was  ready  to  use  the  steam  over  again  on 
the  expansion  stroke,  there  would  be  nothing  left  but  water. 
With  air,  where  there  is  no  possibility  of  condensation,  a  high 
economy  may  be  obtained  by  using  the  direct  pressure  for 
lifting  the  ram,  and  a  second  or  expansion  stroke  for  accel- 
erating its  downward  movement.  The  arrangement  of  the 
cylinders  and  the  valve  mechanism  for  effecting  thfs  will  be 
understood  from  a  study  of  Figs.  2  and  3. 

In  Fig.  2  the  hammer  is  shown  raised  to  the  upper  limit 
of  its  stroke.  The  inlet  is  at  /.  Frcra  here  the  air  follows 
the  arrows  through  the  port  into  the  center  of  the  valve  G, 
and  thence  down  through  the  lower  port  A  into  annular  space 
B.  and  around  the  small  diameter  G  of  the  piston,  where  it 
acts  on  the  under  side  of  head  //  to  raise  the  ram.  In  rais- 
ing the  ram.  the  air  in  space  D  above  the  piston  has  been 
exhausted  through  ports  E,  following  the  arrows  shown  to 
exhaust  0.  Port  F  is  closed  by  valve  G  in  this  position  so 
that  the  upward  movement  of  the  piston  and  ram  is  limited 
by  the  cushion  in  space  D.  , 


On  the  ilown  stroke  the  valve  G  is  raised  to  the  publtlon 
Mliown  In  l-'ig.  :i.  Here  the  Inlet  I)  has  been  lul  off,  the  In- 
terior of  valve  (}  being  coiineited  with  port  F  iiiBlead.  which 
(hua  puts  space  It  In  communication  with  annular  space  B 
below  head  //  of  the  piston.  (Owing  to  the  fa«t  that  the  air 
ill  D  In  Fig.  2  Is  under  compression,  the  evil  etfect  of  the 
clearance  at  this  point  Is  not  so  important  as  would  other- 
wise be  the  oase.)  Port  E  Is  closed  so  there  Is  no  escape  to 
the  atmosphere,  and  the  air  at  Initial  pressure  in  B.  .4  and 
G  Is  thus  allowed  to  expand  In  the  cylinder  It.  accelerating 
the  downward  movement  of  the  ram  and  increasing  the  force 
of  the  blow  without  requiring  any  perceptible  Increase  in  air 
consumption.  On  lowering  the  valve  again,  to  the  position 
shown  in  Fig.  2,  the  space  D  is  again  connected  with  exhaust 
O,  and  space  B  with  inlet  7,  raising  the  piston  again  to  the 
position  shown  in  the  illustration. 

Provision  for  Ueingr  Direct  Pressure  on  Bam 
By  examining  the  side  of  the  hammer  frame  In  Fig.  1,  it 
will  be  seen  that  the  downward  movement  of  the  valve  lever 
(and  the  consequent  raising  of  the  valve)  is  limited  by  a 
pin.  This  pin  may  be  removed,  increasing  the  valve  travel. 
This  Increased  valve  travel  allows  space  D  lo  be  directly  con- 
nected with  the  compressed  air  supply  on  the  downward 
stroke,  space  B  meanwhile  exhausting  into  the  atmosphere. 
This  provision  permits  the  striking  of  a  much  heavier  blow 
than  is  indicated  by  the  normal  rating  of  the  h'ammer,  thus 
increasing  its  capacity  for  exceptional  work.  This  Increase 
of  capacity  is  naturally  obtained  at  the  expense  of  economi- 
cal working,  so  it  is  not  recommended  for  regular  practice. 
It  has  the  advantage,  however,  of  giving  the  tool  an  excep- 
tionally high  "over-load"  capacity. 

The  action  of  the  valve  when  raised  to  the  direct  pressure 
position  will  be  readily  understood  from  Fig.  4,  where  It  will 


Jlfa<-»(ittr»,.V.r. 


Flge.  2  and  3.    Position  of  Valves  and  Flow  of  Air  in  Compound  Cylinder, 
with  Ram  held  up  and  down,  respectively 

be  seen  that  the  air  at  B  escapes  into  D  as  before,  but  that 
in  addition  the  inlet  supply  at  /  is  connected  by  means  of  the 
annular  passage  around  valve  G  with  ports  E.  leading  to 
space  D  above  the  piston. 

Fig.  5,  which  has  reference  letters  corresponding  to  Figs.  2, 
3  and  4,  shows  the  arrangement  of  the  valve  mechanism  for 
the  largest  size  of  double  frame  hammers,  such  as  shown 
in  Fig.  6.  The  reference  letters  correspond  in  all  the  engrav- 
ings, and  the  principles  of  operation  are  the  same  for  both 
cases. 
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Incidental  Advantagres  of  the  Use  of  Air 
rtesiiics  the  iulvantage  of  using  the  air  expansively  as  just 
descrlheil.  there  are  a  number  of  other  advantages  attaching 
to  the  use  of  air  in  place  of  steam.  Long  steam  lines  and  a 
high  rate  of  condensation  are  almost  inevitable  with  the 
steam    hammer.     It    is    common    practice    to    leave    the    drip 


I^J 
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Fig.  4.    Using  Pull  Air  Pres- 
sure on  Down  Stroke 


Fig.  5.    Valve  Arrangement  used 
on  the  Large  Sizes 


valves  open  for  the  line,  the  cylinder  and  the  exhaust,  this 
being  necessary  to  take  care  of  the  amount  of  water  pro- 
duced. The  escape  of  steam  through  these  openings  amounts 
to  more  than  a  small  percentage  of  the 
amount  of  steam  usually  employed.  In 
this  hammer  no  drips  are  necessary,  as  the 
air  is  relieved  of  its  water  in  the  receiver. 
Furthermore,  long  lines  are  unnecessary, 
as  the  compressor  may  be  placed  in  the 
closest  and  most  convenient  position  with  . 
relation  to  the  boilers,  irrespective  of  the 
position  of  the  hammer  and  the  furnace. 
It  is  also  feasible  to  use  a  compressor  of 
high  commercial  efficiency,  using  the 
steam  in  a  far  more  efficient  manner  than 
in  the  crude  mechanism  of  the  ordinary 
steam  hammer.  The  saving  from  these 
sources  is  considerable. 

The  heavy  condensation  in  the  cylinders 
when    using   steam    results    in    a    constant 
flow   of  water  through   the  stuffing  boxes, 
down   the  piston,  and   onto  the  die   faces. 
This  makes  it  necessary  to  exercise  great 
caution    in    striking    the    first   blow    on    a 
piece  of  work,  as  striking  the  red  hot  forg- 
ing loosens  the  scale.     This  makes  a  heavy 
blow    dangerous,    as    the   flying   scale    and 
metal    are   liable   to    injure   the   workman. 
For   this    reason    the   first   blow   given   by 
the  hammer  man  to  a  new  spot  on  a  forg- 
ing   is    habitually    light,    so    as    to    either 
compress  the  scale  or  knock  it  off.     This 
blow   is   wasted   so   far  as  effectiveness   in 
shaping  the  work  is  concerned,  though  it 
uses  about  as  much  steam   as  a  heavier 
stroke.   The  absence   of  drip   in  the  pneu- 
matic   hammer    overcomes    these   difficulties,    and    the    corre- 
sponding freedom   from   loose   scale  permits  keeping  the   die 
faces  clean,  thus  giving  them  much  greater  durability.     The 
fact  that  there  is  but  one  line  of  piping,  that  for  the  air  pres- 
sure,  simplifies  the   matter   of  installation   and   maintenance. 
The  exhaust  takes   place  directly   into  the  atmosphere,  thus 
assisting  iu   cooling  and   ventilating  the   building   instead   of 


heating  and  vitiating  the  atmosphere  as  in  the  case  of  a  steam 
hammer. 

Details  of  Mechanical  Construction 
While  the  hnmmer  la  made  in  the  single  frame  design, 
shown  for  the  SilO-pound  hammer  in  Fig.  1,  for  the  larger 
sizes  the  double  frame  type  shown  in  Fig.  C  is  used.  As 
will  be  seen  in  Figs.  2  to  5,  these  tools  are  of  simple  con- 
struction, with  very  few  wearing  surfaces.  The  small  part 
of  the  cylinder  forms  a  guide  for  the  ram,  which  with  the 
jaws  for  the  die,  are  forged  from  a  solid  steel  ingot.  The  shape 
of  the  section  of  the  ram  is  nearly  uniform  throughout,  while 
the  cylindrical  portion  is  almost  entirely  contained  in  the 
guiding  cylinder  when  the  blow  is  struck.  Ordinary  piston 
rings  are  employed  in  the  guiding  cylinder  as  well  as  on  the 
main  piston  head,  making  the  use  of  stuffing  boxes  unneces- 
sary. The  freedom  from  friction  thus  obtained  is  an  impor- 
tant factor  in  increasing  the  efficiency  of  the  machine. 

The  use  of  air  in  place  of  steam  simplifies  the  mechanism 
in  a  number  of  ways.  The  absence  of  condensation,  just 
mentioned,  makes  it  possible  to  strike  the  first  heavy  blow 
without  working  the  hammer.  For  this  reason  the  automatic 
striking  attachment  usually  found  has  been  dispensed  with. 
The  valve  is  thus  controlled  by  one  hand-lever  and  the  ham- 
mer is  more  simply  operated.  Proper  manipulation  of  the 
single  handle  will  give  any  weight  of  blow,  light,  heavy,  ex- 
ceeding heavy  or  holding  down,  as  required.  When  the  han- 
dle is  raised,  the  ram  rises  and  remains  in  its  highest  posi- 
tion. 

The  piston  and  dies  are  kept  from  rotating  by  wooden  jaws, 
which  bear  against  the  flattened  sides  of  the  ram  between  the 
die  head  and  the  smaller  diameter  of  the  piston.  These  are 
kept  automatically  lubricated  and  have  no  other  function 
than  that  of  keeping  the  piston  from  twisting,  so  the  service 
on  them  is  not  severe.  A  detail  of  interest  will  be  noted 
in  Figs.  2,  3  and  4,  where  it  will  be  seen  that  the  bearing 
surface  by  which  the  cylinder  casting  is  bolted  to  the  frame 


Fig.  6.     Heavy  Double. frame  Pneumatic  Forging  Hammer 

is  provided  with  a  tongue,  engaging  a  corresponding  groove  in 
the  frame.  This  takes  the  thrust  and  jar,  relieving  the  bolts 
from  shearing  strain.  The  latter  may,  in  fact,  be  quite  loose 
without  harm  to  the  mechanism. 

Sizes  and  Capacities 
This  pneumatic  forging  hammer  is  made  in  ten  sizes,  rang- 
ing from  IqO  pounds  to  6,000  pounds.     These  figures  give  the 
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nominal  size  of  the  hammer,  reckoned  on  the  basis  of  the 
actual  falling  weight  in  pounds.  The  max'iintim  blows  per 
minute  range  from  120  for  the  smallest  size  to  30  for  the 
largest  size.  These  hammers  are  designed  to  use  air  at  the 
usual  shop  practice  of  80  pounds  per  square  inch.  Their 
consumption  of  free  air  in  cubic  feet  per  blow  at  this  pres- 
sure nmgis  from  0.15.S  to  11.2  cubic  feet  per  blow.  The 
capacity  of  compressor  recommended  ranges  correspondingly 
from  30  to  450  cubic  feet  of  free  air  per  minute. 

An  interesting  application  of  the  two  smaller  sized  ham- 
mers (150  and  250  pounds)  has  been  found,  which  is  made 
possible  by  llicir  operation  with  compressed  air.  This  relatta 
to  the  hammer  lor  forging  and  dressing  tools,  such  as  are 
used  In  mines,  quarries,  etc.  Such  establishments  are  usually 
already  provided  with  the  necessary  air  pressure,  so  that 
the  matter  of  providing  a  hammer  is  very  simple  as  com- 
pared with  installing  cne  of  the  old  style.  These  light  ham- 
mers are  mounted  on  trucks  and  may  be  moved  from  place 
to   place   whenever  their  service  may   be  required. 

Summary  of  Advantages  « 

In  brief,  the  advantages  claimed  for  the  use  of  air  in  this 
forging  hammer  are  as  follows:  Greater  economy  through 
the  use  of  the  compound  principle;  Increased  capacity  from 
the  provision  of  Jirect  action  for  taking  heavy  blows;  no 
concensation  and  consequent  economy  in  the  use  of  steam — 
both  in  that  escaping  in  the  drip  and  that  used  when  work- 
ing out  the  hammer  to  free  the  cylinder  of  condensation; 
no  long,  steam  lines;  location  of  compressor  close  to  boiler 
and  possibility  of  using  a  light  economical  form  of  engine 
and  compressing  mechanism,  in  place  of  the  inefficient  mech- 
anism of  the  steam  hammer;  simplicity  of  construction  and 
operation. 

This  tool  is  of  English  origin.  The  makers  have  had  one 
of  the  smallest  sizes,  such  as  shown  in  Fig.  1,  in  use  in  their 
shops  for  many  months,  and  their  favorable  experience  with 
it  has  led  to  their  purchase  of  the  American  rights  for  these 
tools.  The  3,000  pound  hammer  shown  in  Fig.  6  was  sup- 
plied to  the  Lackaw-anna  Railroad  Co.,  for  general  railway 
forging.     In  this  work   it  has  given  complete  satisfaction. 


DAVIS  CLUTCH 

The  clutch  illustrated  in  the  accompanying  engraving*  is 
made  by  the  Davis  Clutch  Co.,  1232  East  3rd  St.,  Cleveland, 
Ohio.  It  is  the  result  of  a  desire  of  the  makers  to  obtain 
a  simple,  durable  and  efScient  construction  embodying  all 
the  requirements  necessary  for  meeting  the  exacting  condi- 
tions under  which  such  mechanisms  are  used. 


Fig.  1.    The  Davis  Friction  Clutch 

The  construction  of  this  clutch  is  plainly  sliown  in  Figs. 
2  and  3.  The  body  piece  A  is  keyed  to  the  shaft.  On  this 
are  hinged  at  B  two  friction  rings  C,  which  extend  all  the 
way  around  the  hub  and  are  pressed  by  the  levers  shown 
against  the  Inner  flang?  of  the  friction  rings  or  hub  D.  On 
this  latter  member  is  mounted  the  pulley  or  gear  which  it  is 
desired   to  connect  with  or  disconnect  from  the  shaft. 

A  compound  lever  system  is  used.  The  thimble  E  in  Fig. 
2  spreads  apart  the  outer  end  of  levers  F.  and  thus  tips  up 
the  toe  of  lever  G,  which  is  fulcrumed  on  the  hub  of  the  body 
piece    against   ti,djustins   screw    ./    in    the    friction    rings.     As 


shown,  these  rings  (t-rmiiiu(e  at  one  end  in  two  lipa  pro- 
vided with  through-bolt  //  and  springs,  which  assures  plenty 
of  clearance  when  the  levers  are  dropped  uiid  the  clutch  18 
thrown  out.  A  variation  in  the  lever  niechauism  for  larger 
clutches  Is  shown  In  the  lower  view  of  Fig.  2.  Here  levers  f" 
are  connected  with  sliding  sleeve  E'  by  means  of  links  aa 
shown,  the  rest  of  the  niechanlBm  being  practically  Identical 
with  that  Just  described. 


T\g.  3.    Construction  of  the  Davis  Clutch 

The  provision  for  adjustment  is  very  simple,  and  practi- 
cally unlimited  in  range.  The  adjustment  of  the  clutch  is 
effected  by  throwing  it  into  engagement,  and  then  tighten- 
ing down  set-screws  J  with  the  same  force  on  each  side,  to 
the  degree  desired,  locking  them  at  that  point  with  the  jamb 
nuts.  Equal  bearing  of  the  fingers  and  levers  on  both  sides 
of  the  thimble  E  holds  the  latter  rigidly  in  place,  and  pre- 
vents spring  of  the  shaft.  The  clutch  is  carefully  balanced, 
so  that  there  is  no  vibration,  with  consequent  danger  of  jar- 
ring the  thimble  out   of  position. 


Fig.  3.    The  Clutch  Disassembled 

The  matter  of  lubrication  has  been  carefully  attended  to. 
Sleeve  D,  it  will  be  seen,  is  of  great  length,  being  extended 
forward  into  a  counterbore  recessed  into  body  piece  A.  From 
an  oil  chamber  in  the  center  of  the  sleeve  (not  shown)  oil  is 
distributed  over  the  bearing  through  carefully  located  chan- 
nels. It  is  recommended  that  the  friction  surfaces  be  lubri- 
cated with  cup  grease  or  vaseline;  this  improves  their  dura- 
bility and  action. 

This  clutch  is  very  compact,  and  is  easily  adapted  to  spe- 
cial uses  in  machinery  of  all  sorts.  The  length  of  the  hub 
and  diameter  on  D  may  be  varied  to  suit  the  machine  where 
it  is  to  be  used,  and  special  forms  may  be  given  to  this  mem- 
ber to  meet  unusual   requirements. 

A  test  of  a  series  of  these  clutches  was  recently  made  by 
an  impartial  investigator.  Professor  R.  H.  Fernald.  of  the 
Case  School  of  Applied  Science,  Cleveland,  Ohio.  The  pur- 
pose of  this  test  was  to  enable  the  manufacturers  to  make 
conservative  guarantees  of  the  capacity  of  their  productions 
when  installed  in  the  shops  of  their  customers.  They  were 
made   under   the   following  conditions: 

(1)  The  clutch  must  run  perfectly  free  when  no  load  is 
applied.  (2)  The  load  carried  during  each  test  must  be  en- 
tirely removed  before  releasing  the  clutch,  and  upon  releas- 
ing, the  clutch  must  run  free,  and  the  shaft  must  come  speed- 
ily to  rest.  (3)  With  the  clutch  set  as  indicated  in  (1)  and 
(2)  the  following  ratings  must  be  determined:  (a)  The  load 
which  the  clutch,  when  suddenly  thrown  into  action,  will 
readily  pick  up  and  carry   for  a  period  of  15  minutes,     (b) 
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The  lunximiini  load  which  Ihe  ilut(  li  will  ciiiry  when  Ilic  Idacl 
is  gradunlly  applied.  This  niaxiimini  load  is  also  to  bt'  lar- 
ried  for  15  minutes. 

The  five  elutches  submitted  for  test  were  tried  out  on  the 
above  basis.  The  principal  dimensions  and  the  results  se- 
cured are  presented  below. 

TABLE  I. 


Diameter  of 

Outside  Diameter 

Width  of 

CluU-h  Number 

Friction  Surface, 

of  Clutch, 

Friction  Surface, 

Inches 

Inches 

Inches 

6 

5J 

64 

lA 

8 

7S 

8i 

H 

10 

«iV 

IOtV 

2i 

14 

18  i 

14  i 

3J 

18 

16  J 

18 

4 

Under  the  conditions  specified  above,  the  following  results 
were,  secured: 

TABT.W  II. 


Clutch  No 


Max.  '-pick-up"  load,  pounds.    31.5 
Revolutions    per   minute    for 

maximum  "pick-up"  load  .  .    91.4 
Horse-power  transmitted   for 
maximum  -'pick  up"  load  at 
r.  p.  m.  indicated 1 .96 

Maximum  load  carried 35.5 

Revolutions    per    minute   for 

maximum  load  carried 86.5 

Horse-power  transmitted  for 
maximum  load  carried,  at 
r.  p.  m.  indicated I     3 .  07 


8 


50.5 
111.7 

5.64 


10 


14 


70.5    254.0 


123.8 


8.66 


58.0     81.5 
111.0    129.8 

6.40:  10.57 


119.8 

30.3 
254.0 
119.3 

30.3 


w 


354.0 
183.8 

47.3 
354.0 
133.8 

47.3 


Rating   the   clutches   on    the   basis   of   100    revolutions   per 
minute,  the  horse-power  transmitted  was  as  follows: 


TABLE  IIL 


Clutch  No 

6 

8 

in 

14 

IS 

■" 

Horse-power  transmitted  for 
maximum  "pick-up"  load.. . 

Horse-power  transmitted  for 
maximum  load  carried 

2.15 
3.55 

5.05 
5.80 

7.05 
8.15 

25.4 
25.4 

35.4 
35.4 

These  clutches  are  made  in  sizes  to  deliver  from  3  to  60 
horse-power,  at  100  revolutions  per  minute.  Besides  the 
difference  in  the  lever  mechanism  shown  in  Fig.  2.  the 
clutches  are  furnished  in  two  st.vles,  depending  on  whether 
they  are  to  be  used  for  counter-shaft  or  main  line  use.  In 
the  former  case  two  levers  are  used,  each  friction  ring  hav- 
ing a  single  bearing  point  on  the  lever,  as  here  illustrated. 
For  line  shaft  use.  four  sets  of  levers  are  used,  each  ring 
having  two  bearings. 

The  tests  given  above  are  worthy  of  record  as  giving  au- 
thentic results  for  commercial  clutches  under  laboratory  con- 
ditions. 


CLBVELA.ND   MULTIPLE  REAMING  AND 
FACING  TOOL 

The  accompanying  engraving  shows  a'  remarkable  inserted 
tooth  multiple  reamer,  recently  built  by  the  Cleveland  Twist 
Drill  Co.,  of  Cleveland,  0.  It  was  built  for  a  well-known 
cream  separator  company,  and  was  designed  for  rough  ream- 
ing and  facing  eight  diameters,  completely  finishing  all  the 
holes  in  the  casting  on  which  it  is  to  be  used. 

The  body  is  made  of  a  cylindrical  casting  carrying  the 
outer  blades,  into  which  is  fitted  a  second  and  smaller  body 
of  machine  steel,  turned  and  slotted  to  receive  the  next  three 
sets.  This  body  in  turn  holds  the  counter-sink,  which  is 
made  of  hardened  tool  steel.  The  tool  is  21  inches  long, 
and  6^4  inches  in  diameter,  weighing  nearly  100  pounds.  The 
counter-sink,  five  reamers  and  the  formed  facing  tool  for  fac- 
ing and  rounding  the  top  ring,  require  in  all  34  inserted 
blades.  Twelve  of  these  are  of  the  double  combination  cut- 
ting type,  making,  with  the  four  counter-sink  lips,  a  total 
of  .oO  cutting  edges.  The  tool,  in  use.  is  bolted  on  the  bor- 
ing head  of  a  large  horizontal  boring  machine. 


The  prime  Mclvantage  of  this  construction  is  that  the  cost 
(it  the  whole  tool  is  considerably  less  than  that  of  the  set 
of  individual  ones  necessary  to  perform  the  various  opera- 
tions. Another  obvious  advantage  results  from  performing  a 
number  of  operations  at  one  time,  thus  saving  labor  and 
time.  The  high  speed  steel  blades  used  reduce  the  necessary 
regrindlng  to  a  very  small  amount.  The  adjustable  blade 
feature  in  this,  as  in   otlier  similar  designs,  is  an   important 
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A  Multiple  Reamlne  and  Facing  Tool  with  Thirty-lour  Inserted  Blades 
and  Fifty  Cutting  Ederea 

fealiure  in  the  economy  of  the  device.  A  solid,  built-up 
reamer  of  the  same  character  would  scarcely  pay  in  service 
for  the  large  initial  expense,  since  when  one  of  the  reamers 
is  worn  below  size,  the  usefulness  of  the  tool  is  destroyed. 
These  blades,  on  the  other  hand,  can  be  adjusted  whenever 
required,  and  may  be  replaced  with  new  blades  at  small  cost 
when   worn   out. 


BAIRD  DOUBLE   HORIZONTAL  TILTED 
TUMBLING  BARRELS 

The  tumbling  barrel  shown  herewith  is  designed  especially 
for  rolling  small  metal  articles  with  steel  balls.  This  opera- 
tion may  be  employed  for  burnishing  such  work  before  plat- 
ing, or  polishing  it  afterwards.  It  has  been  largely  used  o:i 
such  articles  as  electrical  fittings,  typewriter,  adding  machine, 
and  similar  parts,  chains,  collar  buttons  and  other  jewelry, 
fancy  hardware,  etc. 

The  machine  is  double,  as  may  be  seen.  The  barrels  are  of 
cast  iron,  lined  with  maple.  This  lining  is  very  durable,  and 
when  worn  out,  may  be  easily  replaced,  thus  preserving  the 


Tumbling  Barrels  of  Convenient  Construction,  especially  adapted 
to  PoUshlng  Work  with  Steel  BaUs 

iron  barrel  indefinitely.  The  barrels  are  carried  on  forks 
on  the  ends  of  the  spindles,  being  pivoted  near  their  centers. 
A  slight  push  on  the  locking  pin  allows  the  barrel  to  be 
swung  from  the  horizontal  operating  position  to  the  upright 
position  for  inspection,  or  to  be  dropped  to  the  reverse  posi- 
tion for  dumping.  The  cover  bolts  may  be  quickly  loosened 
and  thrown  back,  permitting  the  cover  to  be  remov,?d.  The 
operation  of  emptying  out  the  work  is  thus  one  of  moments 
only. 

The  advantages  of  this  construction ^are  obvious.  There  are 
no  loose  parts,  the  cover  bolts  being  hinged  to  the  barrel 
itself,  and  the  nuts  have  only  to  be  loosened  and  not  taken 
off,  so  there  are  no  parts  to  be  lost.  Each  barrel  is  independ- 
ently  driven   by   a   clutch   engaging   the   driving   gearing,   so 
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that  ouf  of  tlifiii  can  be  emptying  and  refilling  while  thu  other 
Is  In  iiiotioii.  The  barrels  are  watertight,  eaili  being  pro- 
vided with  a  rubber  gasket. 

This  machine  is  made  in  but  one  size,  having  a  barrel  lOJj 
Inches  inside  diameter  by  24  Inches  long,  geared  2  to  1,  with 
a  driving  pulley  Intended  to  run  at  about  60  revolutions  per 
minute.  This  machine  has  a  net  weight  of  l,;!uu  pounds. 
Two  other  sizes  will  be  made  to  order,  or  any  other  reqiiire- 
ments  on  the  part  of  the  customer  will  be  specially  looked  out 
lor. 


RIBLET  TRANSVERSE  CURRENT  WATER 
HEATER 

The  apparatus  shown  herewitli  is  called  by  its  builder  (the 
Riblet  Heater  Co.,  of  Erie,  Pa.)  the  "transverse  current  water 
heater."  It  may  be  used  as  an  ordinary  feed 
water  heater,  using  the  exhaust  of  a  steam  en- 
gine, but  it  has  been  especially  adapted  to  the 
heating  of  water  for  shop,  laundry,  hotel  or 
other  purposes  from  the  exhaust  of  the  gas  en- 
gine. It  is  believed  to  be  the  first  commercially 
successful  device  for  this  latter  purpose  that  has 
■been  placed  on  the  market.  As  is  well  known, 
only  a  comparatively  small  percentage  of  the 
heat  of  the  gas  used  in  generating  power  in  the 
gas  engine,  is  changed  into  work.  The  balance 
is  wasted  through  the  exhaust  and  the  water 
jacket.  The  exhaust  has  a  temperature  of  from 
€00  to  1,000  degrees,  and  this  heater  Is  designed 
to  save  all  of  this  heat  that  can  possibly  be 
saved.  It  has  been  found  that  with  an  engine 
using  15  cubic  feet  of  gas  per  hour,  nearly  two- 
thirds  of  the  total  heat  is  thus  made  available. 
It  has  been  calculated  and  found  from  experi- 
ence that,  allowing  for  loss  from  radiation,  etc., 
one  of  these  heaters  will  raise  the  temperature 
of  nearly  70  gallons  of  water  from  40  to  200 
degrees  per  hour,  for  each  horse-power  developed 
l)y  the  engine. 

In  construction  the  heater,  as  may  be  seen  in 
Figs.  1  and  2,  consists  of  a  series  of  flat  rec- 
tangular passages,  of  sufficient  number  to  give 
the  required  heating  surface.  These  are  so 
arranged  in  connection  w-ith  the  inlet  and  outlet 
openings  at  the  end  that  the  exhaust  enters  the 
heater  at  the  bottom,  passing  through  a  suffi- 
cient number   of   these   passages   or   ports   to   avoid         Fig  I-    water  Heater  adapted  for  use  with 

Gas    En^ne     Exhauat.     as     weU     as     with 

back   pressure,  and  then  turns  backward  again,   steam 


"NU-CLINCH"   BELT   AND   ROPE   DRIVE 
SURFACERS 

The  Improved  Surface  Co.,  North  Tonawanda.  N.  Y.,  has 
phK^ed  on  the  market  a  line  of  belt  and  rope  dressings  which 
are  designated  respectively  as  the  "Nu-cllnch  cleaner,"  "Nu- 
cllnch  filler,"  "Nu-clinch  •  preserver"  and  "Flexlte  surfacer." 
The  first  two  are  Intended  for  general  belt  use,  the  preserver 
Is  used  on  old  worn-out  belts,  while  the  (lexlte  surfacer  Is  in- 
tended as  a  dressing  for  rope  drives. 

These  compounds  are  rompcsed  of  lubricating  liquids  of 
great  penetration,  which  enter  into  the  pores  of  belt  or  rope, 
reducing  their  internal  friction,  at  the  same  time  that  they 
prevent  them  from  slipping  on  the  pulley  or  sheave.  The 
material  spreads  throughout  the  belt  and  does  not  gum  up, 
keeping  the  surface  open  and  unglazed. 


Fig.  2.     Casings  removed,  sho-w-ing  Reverse 
Courses  of  Water  and  Exhaust 


passing  through  from  side  to  side  of  the  heater  from  three  to 
live  times  before  reaching  the  exhaust  outlet  which  is  located 
at  the  top. 

The  water  enters  the  heater  at  the  top,  passes  over  the  first 
port,  back  over  the  second,  over  the  third,  back  over  the 
fourth,  etc.,  from  top  to  bottom.  This  back  and  forth  move- 
ment is  controlled  by  the  circulation  plates.  The  water  thus 
goes  through  but  one  passage  at  a  time,  traveling  downward 
across,  and  in  the  opposite  direction  to,  the  exhaust.  In  this 
way,  the  hottest  water,  just  as  it  leaves  the  heater  at  the  bot- 
tom, passes  through  the  section  heated  by  the  hottest  exhaust. 
"When  more  convenient  for  installation  this  order  can  be  re- 
versed without  interfering  in  any  way  with  the  circulation. 
The  entire  heating  surface  is  thus  made  effective,  and  as  the 
w'ater  is  constantly  agitated,  the  maximum  amount  of  heat 
is  absorbed. 

As  a  feed  water  heater  operated  by  exhaust  steam,  this 
device  has  the  advantage  of  being  made  entirely  of  cast  iron, 
which  does  not  readily  corrode,  and  is  not  readily  affected 
by  electrolysis  or  acids.  As  the  result  of  this  precaution  the 
life  of  the  heater  is,  of  course,  greatly  prolonged.  There  are 
no  tubes  to  collect  scale,  no  internal  joints  to  leak,  and  the 
water  does  not  come  in  contact  with  the  exhaust. 

This  heater  has  been  thoroughly  tested  out  for  some  months 
in  connection  with  both  steam  and  gas  engines,  the  results 
in  both  classes  of  service  being  satisfactory  to  the  makers 
and  users. 


These  products  are  given  a  careful  chemical  inspection  be- 
fore leaving  the  factory,  together  with  the  mechanical  tests 
necessary  to  insure  that  they  will  produce  the  results  for 
which  they  are  sold.  Each  lot  is  thus  tested.  Samples  will 
be  sent  free  on  request.  They  are  put  up  for  sale  in  14-  and 
35-pound  packages  and  barrel  lots. 


PEERLESS  V-BELT 

We  describe  and  illustrate  herewith  a  belt  made  by  the 
Peerless  V-Belt  Co.,  21.5-219  So.  Clinton  St..  Chicago,  111., 
which  possesses  many  advantages  over  both  the  chain  and 
the  leather  belt.  It  is  designed  to  give  a  maximum  of  capac- 
ity and  durability  in  the  same  product.     Its  construction  will 


Pig.  1. 


J/ut«inrry,.V.y. 
Construction  of  the  V-Belt 


be  understood  from  Fig.  1.  where  it  will  be  seen  to  be  com- 
posed of  a  central  core  of  blocks  A  and  side  links  B  forming 
a  steel  chain,  surrounded  by  a  raw-hide  and  friction  paper 
casing  C  and  D.  The  cross-section  of  the  belt  is  of  V  shape, 
to  fit  the  grooves  in  the  pulleys  over  which  it  runs. 
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The  lower  or  raw-hide  casing  C  Is  a  conlimioiis  strip,  cover- 
ing the  bottom  and  the  two  sides  of  the  chain.  This  material 
gives  a  friction  surface  of  great  efficiency,  the  coefficient  of 
friction  of  raw-hule  on  cast  Iron  being  very  high.  The  upper 
part  of  the  casing  Is  of  friction  paper,  there  being  one  section 
to  each  link  of  the  chain.  It  is  pivoted  at  an  angle  so  as  to 
conllnue  the  friction  surface  up  the  sides.  Each  section  la 
fastened  to  the  link  by  a  rivet  E  passing  through  it. 

The  pulleys  used  are  provided  with  grooved  faces,  cut  to 
an  included  angle  of  28  degrees,  which  has  been  found  the 
most  suitable  for  this  work.  At  this  angle  the  friction  is 
very  efficient,  and  still  the  ciialn  does  not  become  wedged  into 
the  grooves  so  that  power  is  lost  In  pulling  It  out  after  it 
has  gone  round  the  pulley.  To  preserve  the  wedge-llUe  tight- 
ening of  the  chain  in  the  groove,  the  bottom  of  the  later 
must  be  deep  enough  so  tliat  the  belt  will  not  touch  it  under 
any  conditions,  thus  destroying  the  wedging  effect  and  reduc- 
ing the  friction.  It  is  not  necessary  in  installing  this  belt 
chain  to  purcliase  new  grooved  pulleys  in  place  of  the  old 
straight  faced  ones.  Special  V-grcove  rims  will  be  furnished 
by  the  makeis,  so  constructed  that  they  may  be  placed  on 
any  ordinary  flat  faced  pulley. 

It  was  stated  that  capacity  and  durability  were  two  prime 
points  of  tho  excellence  aimed  at  in  the  construction  of  this 
belt.  As  to  capacity,  it  is  stated  that  raw-hide  has  a  higher 
coefficient  of  friction  tlian  leather.  The  weight  of  the  belt, 
where  the  center  distance  is  reasonably  large,  causes  the 
chain  to  wedge  firmly  into  the  groove,  giving  it  a  high  trans- 
mitting capacity.  The  raw-hide  itself  is  not  subject  to  ten- 
sion, only  to  the  compression  and  transmitting  strain.  Under 
these  conditions  it  is  very  lasting  and  may  be  subject  to 
continued    dampness    without    being    impaired    by    it.     Dura- 


pulleys  it  may  be  used  easily  up  to  3,000  feet  per  minute, 
while 'on  pulleys  of  ample  size  it  may  travel  at  speeds  as 
high  as  5,000  feet  per  minute.  When  once  put  on,  it  requires 
very  little  attention.  An  occasional  lubrication  of  the  chain 
three  or  four  times  per  year  Is  all  that  is  necessary.  Any 
ordinary  mineral  lubricant  is  used,  a  drop  or  two  being 
poured  between  each  block  as  it  passes  over  the  sheave.  The 
rawhide  absorbs  a  good  deal  of  this  and  as  it  is  In  constant 
contact  with  the  joints  of  the  chain,  it  serves  as  a  reservoir, 
supplying  the  lubricant  for  a  long  time. 


Fig.  2.     The  Peerless  V-Belt,  with  Steel  Chain  Core  and  Kaw  Hide 
Friction  Surfaces 

bility  is  also  obtained  by  the  careful  fitting  and  hardening 
of  the  chain.  The  sides  of  the  link  and  the  forged  connect- 
ing blocks  are  pack  hardened  to  as  high  a  degree  as  practi- 
cable. The  rivet  passing  between  the  side  links  keeps  these 
far  enough  apart  to  allow  the  free  action  of  the  block  when 
the  chain  i.s  bent  around  the  pulley. 

The  high  efficiency  obtained  by  the  wedging  action  in  the 
grooves  of  the  pulley  should  give,  from  theoretical  considera- 
tions, fully  four  times  the  capacity  of  a  flat  leather  belt  for 
the  same  width.  This  has  been  verified  in  practice.  The 
following  comparisons  are  based  on  the  safe  assumption  that 
a  flat  belt  1  inch  wide  requires  about  800  feet  per  minute 
of  contact  for  each  horse-power  transmitted.  The  V-belt  is 
made  in  two  sizes,  one  %  inch  across  the  top  and  the  other 
1%  inch.  Tlie  T4-inch  size  will  transmit  1  H.  F.  for  every  200 
feet  per  minute  of  contact.  The  larger  belt  requires  only 
about  130  feet  per  minute  per  horse-power.  This  holds  true 
even  for  short  center  distances,  scarcely  longer  than  those 
used  for  chains.  For  extremely  short  center  distances, 
slightly  larger  velocities  are  required  per  horse-power. 

The  advantage  of  this  belt  over  the  ordinary  flat  belt  lies 
in  its  strength  and  carrying  capacity.  As  compared  with  the 
chain  drive  it  has  the  advantage  of  being  perfectly  noise- 
less.    It  can  also  be  used  at  much  higher  speeds.     On  small 
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Fig.  3.    Driving  a  Pump  for  High-pressure  Electric  Service 

Two  interesting  applications  of  this  belt  are  shown  in  the 
accompanying  half-tone  engravings.  In  Fig.  2  a  15  H.  P. 
motor  Is  direct  connected  to  a  duplex  pump  at  a  center  dis- 
tance of  36  inches.  The  pump  was  formerly  used  with  a 
gear  drive,  which  caused  annoyance  to  the  tenants  from  noise 
and  vibration.  The  V-belt  installation  has  worked  noiselessly 
and  furnished  ample  power.  Fig.  3  shows  a  50  H.  P.  motor 
driving  an  elevator  pump,  working  at  900  pounds  pressure. 
The  ratio  of  pulley  diameters  is  about  1  to  10.  Formerly  two 
12-inch  flat  belts  were  used,  pressed  down  by  idlers  weighted 
to  230  pounds  each.  An  auxiliary  pump  was  required  to  keep 
up  the  pressure  during  rush  hours.  With  the  V-belt  and  with- 
out idlers,  slippage  has  been  eliminated  and  the  one  pump 
does  the  work.  A  saving  of  6  per  cent  on  the  power  used 
has  been  effected. 


IMPROVEMENTS  IN  THE   TILTED  TURRET 
SCREW  MACHINE 

In    the   department   of   New    Machinery    and   Tools    of   the 
August,  1907,  issue  of  JIachinery,  we  described  the  original 


Fig.  1.     New  Design  of  the  Tilted  Turret  Lathe 

design   of  the   tilted   turret  lathe   built  by  the  Wood  Turret 
Machine  Co.,   of  Terre  Haute,    Ind.     The  construction   which 
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gives  this  machine  its  name,  as  described  at  that  time  and 
as  plainly  shown  in  the  accompanying  view  In  Fig.  1,  is  the 
setting  of  tlie  axis  of  the  turret  at  a  considerable  angle  from 
the  vertical  i)osltion.  While  this  had  previously  been  done 
on  the  heaviest  class  of  such  machinery,  its  application  to  a 
small  turret  lathe  was  new,  and  it  was  applied  in  such  a 
way  as  to  offer  distinct  advantages  not  previously  obtaineil. 
In  the  first  place,  the  tilting  of  the  turret  obviously  allows 
the  use  of  tools  of  large  diameter.  It  allows  such  tools  to 
swing  over  the  rear  of  the  turret  slide,  while  still  permitting 
a  low  and  rigid  design  of  the  turret.  The  angle  to  which  the 
turret   is  tilted  Is  15  degrees,  so  that  tools  are  swung  up  at 

an  angle  of  30  de- 
grees from  the  hori- 
zontal in  the  rear 
position.  An  exclu- 
sive feature  of  this 
turret  is  the  contin- 
uation of  each  hole 
through  the  station- 
ary turret  stud  and 
out  through  the  fur- 
ther side  of  the  tur- 
ret, below  the  tool 
hole  on  that  side. 
It  is  thus  possible 
to  pass  bars  of 
stock  of  great  length  through  the  hollow  tools,  without  requir- 
ing e.xcesslve  overhang.  The  tilting  of  the  turret  also  brings 
the  pressure  of  the  thrust  directly  on  the  slide,  which  is 
brought  up  almost  on  a  line  with  the  center  of  the  spindle. 
This  relieves  the  center  post  from  strain,  and  increases  the 
rigidity  and  cutting  power  of  the  tool. 

The  New  Boiler  Feed  Mechanism 
The  design  of  this  machine  shown  in  Fig.  1  has  among  its 
other  improvements  a  continuous  automatic  bar  feed  in  place 
of  the  old-style  wire  feed  previously  used.  The  compact  and 
simple  construction  of  this  mechanism,  shown  in  Figs.  2,  3 
and  4,  has  made  its  use  possible  on  this  comparatively  small 
machine.  Fig.  2  shows  the  mechanism  removed  from  the 
spindle.  Fig.  3  shows  a  cross-section  of  the  device  in  place 
on  the  machine,  while  Fig.  4  shows  it  disassembled,  with  the 
working  parts  in  full  view-.  When  the  lever  A,  see  Fig.  3,  is 
pushed  to  the  left,  wedge  B  is  forced  between  two  brake  arms 


Vig.  2.  Automatic  RoUer  Feed  Mechanism  re- 
moved from  the  Machine,  sho^vin^  ,  Compact 
Construction 


W  are  mounted.  There  Is  thus  but  one  adjustment  for  chang- 
ing the  supporting  jaws  and  rolls  to  suit  difr<-reut  diameters 
of  work.  Suitable  provision  Is  also  made  for  taking  square, 
hexagon,  and  other  shaped  stock  through  this  mechanism 
as  well  as  round  stock. 

Lever  A,  besides  operating  the  roller  feed,  opens  and  closex 
I  he  split  chuck  at  the  front  of  the  spindle,  opening  It  before 
the  feed  is  thrown  Into  action  when  the  lever  is  moved  to 
the  left,  and  closing  it  after  the  stopping  of  the  feed  when 
the  lever  Is  thrown  to  the  right.  The  mechanism  for  doing 
this  will  be  understood  from  Fig.  3.  In  throwing  lever  A 
to  the  right,  clutch  collar  J  acts  on  chuck  fingers  A',  which 
in  turn  force  tube  L  against  collet  M.  The  latter  seats  in  the 
tapered  nose  of  hood  A',  thus  holding  the  collet  down  on 
stock.  The  control  of  the  chuck  and  of  the  feeding  by  the 
same  lever  gives  rapidity  of  action  and  at  the  same  time 
eliminates  the  destructive  wear  which  would  occur  when 
trying  to  roll  stock  into  the  machine  while  the  collet  is 
gripped  down  upon  it. 

Fig.  3  shows  the  self-oiling  arrangement  used  on  the  spin- 
dle bearings  in  this  machine.  Each  bearing,  as  shown,  has 
a  groove  in  it  through  which  is  laid  a  wick  with  its  ends 
dipping  into  the  reservoir  below.  The  thrust  bearing,  as 
shown,  is  at  the  front  end  of  the  spindle. 

Construction  of  the  Turret,  Turret  Slide  and  Saddle 

Fig.  5  shows  a  detail  view  of  the  turret  slide  mechanism, 
illustrating   the    tilted    turret    construction    very    plainly.     As 


Fig.  3.    Details  of  Chuck  and  Roller  Feed  Mechanism 

C.  These  arms  are  pivoted  at  D  so  that  their  upper  ends 
are  caused  to  close  around  scroll  E  and  grip  it  firmly,  stop- 
ping its  revolution.  As  the  spindle  and  casing  of  the  mech- 
anism continue  to  revolve,  gears  F  and  F',  meshing  with 
scroll  E,  set  in  motion  gears  G  and  G'  and  rollers  U  and  H' 
whicli  roll  the  stock  in  or  out  according  to  the  direction  in 
which  the  spindle  is  revolving. 

As  shown  in  Figs.  3  and  4,  provision  is  made  for  adjust- 
ing the  rolls  to  .the  diameter  of  the  stock  simultaneously 
with  the  adjustment  of  the  supporting  jaws  at  the  rear  end 
of  the  spindle.  These  latter,  shown  at  0.  are  simultaneously 
adjusted  in  or  out  by  means  of  a  scroll  P.  Two  of  the  jaws 
0  are  provided  with  slots  and  spring  pressure  devices  for 
operating  the  pivoted  jaws  Q  and  Q'  in  which  rollers  H  and 


Fig.  4.    Feed  Mechanism  DismanUed.  showing  Construction 

explained,  this  permits  the  use  of  large  box  tools  and  die 
heads,  while  the  double  set  of  holes  and  the  stationary  stud 
allow  the  passage  of  long  work  clear  through  the  turret,  even 
with  all  the  faces  occupied.  The  turret  being  hexagonal  in 
form,  permits  tools  to  be  bolted  to  the  face,  thus  giving  a 
more  rigid  support  to  the  tool,  and  leaving  the 
turret  hole  free  for  the  passage  of  large  work. 

The  bearings  of  the  cross-slide  rest  and  of  the 
turret  slide  and  the  saddle,  are  furnished  with 
taper  gibs  passing  the  whole  length  on  each 
side.  This  gives  a  crosswise  adjustment  to  the 
turret.  The  saddle  is  held  to  the  bed  at  the 
outer  edges  by  flat  gibs  throughout  its  entire 
length.  It  is  held  down  onto  a  supplementary 
taper  base  which  is  interposed  between  it  and 
the  top  of  the  bed.  By  adjusting  this  taper  base 
the  center  lines  of  the  turret  holes  can  be  ad- 
justed to  the  exact  height  of  the  center  of  the 
spindle. 

The  turret  slide  is  shown  removed  from  the 
saddle  in  Fig.  7.  This,  in  conjunction  with  Fig. 
6.  gives  a  good  idea  of  the  arrangement  of  the 
indexing  and  stop  mechanisms.  At  A  is  a  latch 
pin  which  may  be  pulled  out  to  cause  t'he  indexing  finger  B 
to  clear  the  star  wheel  C.  This  simple  provision  sets  the 
machine  instantaneously  for  non-indexing  work,  as  required 
by  one-operaticn  jobs  made  in  large  quantities.  D  is  tne 
locking  pin  which  passes  through  the  slide  into  the  tur- 
ret. The  locking  pin  lever  E  is  acted  on  by  the  eccentric  cam 
F  on  the  backward  motion  of  the  slide  on  the  saddle.  This 
pulls  the  bolt  clear  of  its  hole  in  the  turret  so  that  there  is 
no  dragging  on  the  bottom  bearing.  The  pin  is  held  clear 
until  the  turret  is  revolved  to  the  next  hole,  when  it  auto- 
matically drops  into  place  and  locks  the  turret. 

In  Fig.  5  is  shown  the  turret  and  slide  wfth  the  accompany- 
ing mechanism.  Xear  the  turret  is  seen  the  center  bolt  by 
means  of  which  it  is  tightened  down  on  the  slide.     The  hole 
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tbrough  this  bolt  for  the  passage  of  the  work  Is  plainly  Beon. 
It  will  be  noticed  that  this  bolt  Is  provided  with  a  double 
taper  bearing,  seated  In  the  turret.  This  may  be  adjusted 
to  give  the  turret  free  movement  at  all  times  and  still  hold 
it  firmly.  With  the  backward  movement  of  the  slide  the 
indexing  finger  B  engages  star  C  on  the  inner  side.  This 
through  a  geared  connection  shown  more  plainly  in  Kig.  7 
swings  the  turret  for  one-sixth  of  a  turn.  Tlie  ratchet  is 
fast  to  crown  gear  C.  which  engages  a  bevel  gear  screwed  and 
doweled  to  the  base  t)f  the  turret. 

As  stated,  a  stop  is  provided   for  each  hole   in   the  turi'et, 
these  stops  being  shifted  automatically  as  the  turret  revolves. 


I3oston    and   Chicago,   or   their    branch    offices   at   New   York, 
Philadelphia,  and  Cleveland. 


Fig.  6.    Turret  Slide  removed  from  Turret,  showmg  Construction  of 
Stud  Revolving  Mechanism,  etc. 

They  are  contained  in  a  drum  as  shown  in  Fig.  7,  mounted 
on  a  long  shaft  connected  by  bevel  gear  M.  see  Fig.  5,  through 
an  intermediate,  with  bevel  gear  teeth  L  cut  in  the  base  of 
the  turret.  The  automatic  stops  are  adjustable  for  each 
tool  without  disturbing  the  ethers. 

A  self-oiling  counter-shaft  is  furnished  with  each  machine. 
The  two  friction  pulleys  in  the  counter-shaft  are  of  single 
piece  construction.  Oil  reservoirs  are  cored  completely 
around  the  bearings,  and  the  space  is  filled  with  cotton  and 
oil.     The   hanger   shaft    bearings   are   supplied    by    oil    boxes 


Fig.  6.    The  Tuiret,  Turret  Slide,  and  Saddle 


^ 


WELLS  TOOL  TRAY  AND  STAND  FOR  LATHES 

The  accompanying  illustration  shows  a  lathe  tool  stand  or 

holder,    made   by    1".    10.   Wells   &    Son    Co.,   Greenfield.    Mass. 


Pig.  7.    Slide  removed  from  Saddle,  sho-nnng  Indexing  Mechanism 
and  Adjustable  Stops 


below  them.     Each  of  them  is  oiled  in  a  way  similar  to  that 
shown  for  the  spindle  bearings  in  Fig.  3. 

These  machines  may  be  seen  in  operation  by  a  visit  to  one 
of   the   demonstration   shops   of   Hill,   Clarke   &   Co.,    Inc.,   of 


Fig.  1. 


A  Convenient  Tool  Holder  and  Stand  for  the  Lathe  Operator 

This  device,  which  can  be  fastened  to  any  lathe,  is  provided 
with  places  for  oil  cans,  a  basket  for  waste,  a  tray  for  lathe 

tools,  chucks,  centers, 
etc.,  and  a  rack  for 
wrenches.  There  is  also 
fastened  to  the  back  of 
the  tray,  as  shown,  an 
adjustable  device  for 
holding  blue  prints  up  to 
26  by  30  inches.  The 
whole  tray  Is  adj)jstable 
for  height  and  can  be 
swiveled  to  any  angle,  as 
can  also  the  waste  bas- 
ket and  oil  can  holder. 

The  attaching  of  this 
device  is  exceedingly 
simple.  There  are  no 
holes  to  drill  or  tap,  as 
a  clamp  is  provided 
which  is  tightened  to 
the  lower  side  of  the  bed 
with  a  monkey-wrench, 
this  being  the  only  tool 
required  for  attaching 
the  device.  The  provi- 
sion of  a  suitable  place 
for  holding  lathe  tools, 
wrenches,  oil  cans  and 
waste  within  easy  reach 
of  the  operator,  should 
result  in  permitting  bet- 
ter concentration  on  the 
worlc  in  hand,  and  less 
loss  of  time  and  energy. 
The  blue-print  holder 
has  been  found  espe- 
cially useful  in  the  way 
of  keeping  the  work  con- 
It  saves  the  print,  as  well. 


Superior  Machine  Co.'s  Drill  Press  with 
Tapping  Attachment 


tinually  in  front  of  the  operator 
from  getting  torn  or  soiled  from  contact  with  boxes  and  cast- 
ings on  the  work-bench.  The  illustration  shows  the  tray  and 
stand  as  seen  from  the  front  and  back. 
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illc.  Tills  meshes  with  the  driving  gear  on  the  Bupplemenlary 
(  lute  h  shaft  (best  seen  In  Fig.  :i).  (Jn  this  clut<h  shaft  are 
luosely  niounird  two  gears,  one  meshing  directly  with  a  mate 
on  the  pinion  sleeve,  the  other  meshing  through  an  Idler. 
Kit  her  of  these  gears  may  be  connected  with  the  reversing 
shaft  by  friction  clutches  operated  by  the  lever  shown.  This 
furnishes  means  for  reversing  the  spindle  for  the  tapping 
operation.  The  key  In  the  sleeve  on  tha  spindle  extends  Its 
full  length.     On  the  23-inch  drill  this  length  Is  14  inches. 

As  may  Ije  seen,  the  atlarhinent   may   be  added  with  prac- 
tically no  alteration   in   the  regular  design  of  drill  press. 


BARNES  22k-INCH  DRILL 

The  accompanying  illustrations  show  a  gang  drill  built  by 
\V.  F.  &  .John  Uarnes  Co.,  1'31  Ruby  St..  Kockford,  111.  This  drill 
is  intended  for  heavy  manufacturing  service,  being  equipped 
with    back-gearing,   power   feed,   automatic   stop   and   positive 


THE  SUPERIOR  MACHINE  TOOL  CO.'S  TAPPING 
ATTACHMENT  FOR  DRILL  PRESS 

The  (liill  iness  made  by  the  Superior  Machine  Tool  Co..  of 
KoUonio,  Ind.,  was  illustrated  in  the  department  of  New 
Machinery  and  Tools  of  the  April,  19il7.  issue  of  M.\(iii.\i;iiv. 
This  machine  was  substantially  the  same  as  the  one  here 
sliown,   except    for   the   power   feed,   back    gears   and    tapping 

attachment,  which  have 
since  been  added.  The 
latter  is  of  unusual  In- 
terest as  it  diffeis  radi- 
cally from  the  usual  con- 
struction. 

.  One  of  the  difflculties 
met  with  in  applying  a 
tapping  attachment  to 
tiie  drill  press  is  that  of 
driving  a  spindle  satis- 
lactorily  through  the 
short  key  usually  pro- 
vided on  tlie  reversing 
clutch.  This  difficulty  is 
met  with  in  the  usual 
construction,  in  which 
tlie  clutch  mechanism  is 
mounted  directly  on  the 
spindle.  When  the  load 
of  the  tapping  operation 

Fig.  2.    Tapping   Attachment   for  the   DriU    ,„„,„„    „„    ,       ,,  ■      ,, 

Preas.    designed    to    prevent    Cramping    the    COmeS    On    tO    the    Spindle, 

^•'"""*  tl'.e  strain  binds  the  key 

so  Strongly  into  the  keyway  of  the  clutch  that  if  the  load  is 
great,  it  is  difficult  for  the  spindle  to  follow  the  tap. 

With  this  attachment  this  difficulty  has  been  overcome.  The 
key  and  keyway  have  been  greatly  lengthened,  passing  through 


Fig.  2.    Detail  of  Feed   Mechanism,  showing  Double  Automatic   Stop   Motion 

change  feed  gearing.  The  counter-shaft  at  the  rear  of  the 
machine  is  driven  by  a  single  belt.  It  is  connected  with  the 
driving  cones  of  each  machine  by  a  friction  clutch  and  bevel 
gears,  giving  separate  control  for  each  spindle.  The  use  of 
a  single  belt  drive  effects  a  considerable  saving  in  belting 
over  the  usual  method  of  having  individual  cou^nter-shafts. 
Each  of  the  main  shaft  bearings  may  be  adjusted  without 
talving  the  counter-shaft  apart.  This  drive  is  proportioned 
to  give  the  same  capacity  as  the  makers'  regular  34-inch 
drill.  When  desired,  however,  special  three-step  cone  pulleys 
will  be  provided,  which  will  carry  a  4%-inch  belt.  With  this 
provision  the  machine  will  drive  a  2i.2-inch  drill  in  solid 
steel. 

The  makers  call  particular  attention  to  the  feed  and  auto- 
matic stop  mechanism  shown  in  Fig.  2.     The  operator  has  a 
choice  of  two  automatic  stops.     One  of  these  throws  the  work 
out   of  mesh   with   the   gear  on   the   pinion   sliaft.   while   the 
other  stops  the  main  feed  by  throwing  out  the  miter  gear  con- 
nection   with    the    vertical    feed    shaft.     The    auto- 
matic stop  dog  is  shown  at  A,  clamped  to  the  feed 
rack  on  the  sleeve.     It  is  provided  with  a  tappet  B. 
wliich  may  be  swung  so  as  to  engage  either  lever  C 
or  lever  D.     In  the  top  view  in  Fig.  2  it  is  in  the 
latter  position,  its  position  for  engagement  with  C 
being  indicated  by  dotted   lines.     Lever  C  controls 
the  engagement  of  worm  E  with  wheel  jP,  while  D 
operates   the  throw-out  mechanism   on   bevel   gears 
G.    The  throwing  out  of  the  work  gearing  leaves 
the  spindle  free  for  action  by  the  use  of  the  hand 
or  lever  feed  at  the  left  side  of  the  spindle.     This 
will   be  appreciated   in  such  work  as  requires  fac- 
ing or  similar  operations  at  the  end  of  a  drilling 
or    boring   job.     The   second    throwout    is   the    one 

Pig.  1.    Gang  Drill  with  Improved  Countershaft  Drive  and  Feed  Mechanism  more     COmmCUly     USed,     but     it     doeS     nOt     leave    the 

the  full  length  of  the  long  sleeve  shown  above  the  bevel  gear.  spiudle   free    for   motion,   as   worm   E   and    gear   F  are   still 

The  friction  clutches  are  mounted  on   a  shaft  parallel  with  engaged  after  the  feed  is  tripped. 

the   spindle.     The   upper   driving   shaft   Is   connected   by   the  The  provision  for  back-gearing  and  the  positive  geared  feeds 

usual  bevel  g-^ring  with  an  idler  gear,  concentric  to  the  spin-  will  be  readily  seen  in  Fig.  1.     The  whole  construction  gives 
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evidence  of  possessing  the  power  and  rigidity  reiiuircd  for 
the  heavy  nianvifacturlng  work  tlie  machine  is  intended  to 
handle. 


SELLERS  CAR-WHEEL  LATHE 
A  test  to  demonstrate  the  extraordinary   power  and   speed 
of  a  new  car  wheel  lathe  was  made  In  the  works  of  William 
Sellers  &  Co.,  Inc.,  Philadelphia,  May   1.").  hcfore  a  large  coni- 


es to  i2  indu's  diameter,  whether  of  plale  or  spoke  center 
type.  The  machine  as  a  wliole  and  the  bed  especially  are  of 
massive  construction  as  will  he  inferred  from  the  weight 
which  Is  72,000  pounds.  The  headstocks  have  extensions  on 
which  the  tool  rests  are  mounted.  The  left-hand  head-stock 
is  fixed  on  the  bed  and  the  right-hand  head-stock  is  traversed 
by  power,  an  independent  motor  being  provided  for  this  pur- 
pose.    The  connection  of  the  motor  lo  the  gearing  is  through 


Fig.  1.    SeUers  Car-wheel  Lathe  with  Tool  Turrets 

pauy  of  railway  officials,  mechanical  engineers  and  others  a  clutch  that  is  adjusted  to  slip  in  case  a  solid  obstruction 
Interested  in  improved  railway  machine  tool  design.  Four  is  met  by  the  head-stock  in  its  traverse.  The  traversing  motor 
pairs  of  steel  tired  wheels  were  turned,  three  pairs  being  is  capable  of  exerting  a  pressure  of  55,000  pounds  through 
nominally  36-inch  coach  wheels,  and  one  pair  33-inch  engine  the  head-stock  against  the  wheels,  and  this  power  is  utiliised 
wheels.  The  accompanying  log  ct 
the  performance  is  a  record  that  im- 
pressively shows  the  great  advance 
made  possible  in  tire  turning  by  the 
new  high-speed  steels,  when  a  ma- 
chine is  provided  capable  of  utilizing 
them  to  the  limit  of  capacity  and  an 
operator  is  available  who  can  handle 
the  machine  with  skill  and  energy. 

The  average  official  time  for  turn- 
ing each  pair  of  36-inch  wheels  in- 
cluding the  time  required  tor  plac- 
ing the  wheels  in  the  lathe  and  re- 
moving them  to  the  floor,  or  "from 
floor  to  floor,"  was  19.11  minutes. 
The  time  in  the  table  is  expressed  in 
minutes  and  decimals,  19.47  minutes 
being  19  minutes  and  28  seconds,  and 
so  on.  The  replacing  of  a  burned 
tool  required  27  seconds,  which  de 
ducted  from  the  total  time  leaves  ~2 
minutes  1  second  required  for  four 
pairs  of  wheels,  floor  to  floor.  This 
time  does  not  include  that  required 
for  changing  the  lathe  for  the  last 
pair  of  wheels,  which  was  just  six 
minutes.  On  ordinary  practice  the 
operator  would  not  change  from 
outside  to  inside  journal  wheels  pair 

by  pair  but  would  group  the  wheels  so  as  to  turn  all  of  a  kind 
or  size  in  a  lot.     The  steel  used  for  roughing  and  finishing 
tools  was  "Novo   Superior."     The  operator  was  Mr.  William 
Anthony  of  the  P.  &  R.  Ky.,  Reading.  Pa.,  shops. 
Characteristics  of  Lathe 

The  lathe  which  is  shown  on  the  operator's  side  in  Fig.  1 
is  designed  to  turn  all  kinds  of  steel-tired  car  wheels  from 


Fig.  2. 


Turned  WTieels  being  lifted  out  of  Lathe.    Note  Faceplate  Drivers.  Bushings  on  Journals  and 
Tracks  cast  on  Headstock  Extension  to  match  Shop  Track 

to   sink    the   driving   dogs    into    the   tires    when    setting   the 
wheels  in  place. 

In  its  characteristics  the  machine  is  quite  similar  to  the 
tool  turret  driving  wheel  lathe,  illustrated  and  described  in 
the  June,  1908,  number  of  Machineky.  On  this  car  wheel 
lathe,  however,  the  tool  turrets  are  square,  having  provision 
for  four  tools,  and  the  indexing  and  locking  mechanism  are 
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)  simplified.  The  face-plate  driver  also  differs,  il  being  neces- 
sary to  provide  means  by  which  the  wheel  can  be  driven  by 
gripping  the  outer  edges  of  the  tires  only.  Another  essential 
difference  is  the  means  for  centering  and  supporting  the  axles 
of  coach  wheels  and  other  car  wheels  having  outside  Journals. 
Three-part  taper  bushings  held  assembled  by  two  turns  of  a 
weak  coiled  spring  are  used,  these  bushings  being  slipped 
over  the  journals  before  rolling  the  wheels  into  place.  The 
bushings  enter  tlie  taper  mouthed  spindles  in  the  head-stock 
and  thus  center  the  wheels  by  the  journals.  A  colled  spring 
In    the    movable    head-stock    forces    its   spindle    forward    and 

TEST  OP  SELLERS  CAR-WHEEL  LATHE 


Turret  Tool  Heads 
The  turret  tool  heads  shown  on  an  enlarged  scale  in  Fig.  3 
are  noteworthy  because  of  simplicity  of  design  and  effective- 
ness of  action,  aside  from  the  fact  that  turret  tool  heads  are 
provided  on  a  lathe  of  this  character.  The  need  of  means  for 
easily    and    quickly    changing    from    roughing   to    flanging    to 


Wheels  1    Wlieels  2  I  Wheels  8 


Tanl< 
Wheels  4 


Diameter  of  wheel,   rough, 

inclies 

Floor  to  chuck,  minutes. . . . 

Rough  turn i 

Rough  tlange I 

Finish  llange  and  tread. . .  i 
Finish  chamfer,  minutes  .  I 
Machine  to  tloor.  minutes  .  . 

Total  time,  minutes 

Average    cutting    speed   in 
feet  per  minute 15-16 


354 
1.05 


17.8 

0.63 

19.47 


l.«6 

1().02 

0.77 
18.45 

16 


35J 
1.18 

18.17 

0.(15 
19.40 

14 


33 
1.2 

Ki.55 

0.4 
15.15 

19 


"weighs  the  load,"  keeping  a  constant  pressure  on  the  bush- 
ings and  journals,  and  holding  them  firmly  against  the  pres- 
sure of  any  cut  that  the  machine  is  capable  of  taking.  For 
engine  truck  wheels  having  the  journals  between  the  wheels, 
pointed  centers  and  bushings  are  provided  to  fit  the  taper 
holes  in  the  spindles.  The  center  points  support  the  axle 
centers  in  the  usual  manner  of  common  shaft  turning. 

The  lathe  equipped  as  shown  in  Fig.  1  has  an  overhead 
trolley  track  composed  of  two  channel  section  beams  rigidly 
secured  to  the  upright  springing  from  the  fixed  head-stock. 
The  opposite  ends  are  supported  on  friction  wheels  fixed  to 
the    upright    springing    from    the    movable    head-stock,    this 


Pig.  3.    Turret  Tool  Heads  and  Carriag:es,  SeUers  Car-wheel  Lathe 

arrangement  being  necessary  on  account  of  the  traverse  of 
the  movable  head-stock.  The  trolley  carries  an  air  cylinder 
and  tackle  for  lifting  and  lowering  the  wheeis;  no  crosswise 
movement  of  the  trolley  is  provided  or  needed.  Short  tracks 
are  cast  on  the  feet  of  the  tool  carriages  as  shown  in  Fig.  2. 
which  match  the  shop  rails,  thus  providing  support  on  which 
the  wheels  are  easily  rolled  under  the  trolley,  and  out  again 
when  turned.  During  turning  of  the  wheels  the  trolley  tackle 
is  not  disengaged  from  the  axle,  but  is  simply  lowered  so  as 
not  to  be  in  contact  with  the  axle. 


Pig.  4.    Faceplate  Driver  engaered  with  Tire 

finishing  tools  has  been  apparent  to  those  who  have  watched 
the  operation  of  a  modern  wheel  lathe  equipped  with  the 
common  four-bolt  type  of  tool-post,  when  the  lathe  is  pushed 
to  the  limit  of  its  capacity.  The  labor  of  changing  tools  is 
exhausting,  and  the  time  required  retards  the  production  of 
turned  tires.  The  present  car  wheel 
turret  tool  head  is  not  as  highly  de- 
veloped as  the  driving  wheel  lathe 
turret  tool  head  previously  described. 
The  operator  has  to  lock  and  clamp 
the  turret  by  independent  move- 
ments, whereas  in  this  one  all  these 
functions  are  performed  with  one 
lever.  The  locking  mechanism  of 
the  car  wheel  lathe  turrets  comprises 
two  cams  for  each  turret  mounted 
on  a  short  shaft  supported  in  the 
bearings  forming  a  part  of  the  tool 
head  support.  The  cams  bear  against 
the  side  of  the  square  turret  near 
the  corners,  thus  locking  it  at  the 
points  furthest  removed  from  its 
center  of  rotation.  The  cams  are 
worked  by  a  crank  and  the  turret  is 
turned  by  a  wrench  engaged  with 
square  bolt  heads  on  the  turret  at  or 
near  each  comer.  The  center  bolt 
(lamps  the  turret  rigidly  in  place. 
The  roughing  tool  is  made  of  bar 
stock  and  is  placed  in  a  through  slot, 
where  it  is  clamped  by  four  screws. 
The  finishing  tools  are  short  sec- 
tions and  are  mounted  on  ledges 
cast  on  the  sides  of  the  turret,  where  they  are  held  in  position 
by  filister  head  screws. 

Automatic  Tog-g-ling  Drivers 
Three  toggling  drivers  of  the  form  shotvn  in  Fig.  4  are 
mounted  on  each  face-plate,  and  drive  by  the  engagement  of 
serrated  semicircular  blocks  forced  into  the  edges  of  the 
tires.  The  drivers  are  mounted  loosely  on  a  pin  near  the 
center  of  the  lever,  and  heavy  trunnions  support  the  thrust, 
the  pins  only  acting  to  hol'd  the  levers  in  place.  At  the  op- 
posite  ends   of  the   levers   are   cams   with   teeth.     When   the 
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wheel  is  brongbt  Into  position  the  traversing  motor  forces 
the  toothed  blod<s  in  the  facei)l!ite  drivers  into  the  tires,  thus 
making  Initial  engagement.  The  cams  are  then  forced  against 
the  tires  by  wrenches  fitting  the  hexagon  head  pins  on  which 
the  cams  are  moimted.  The  cams  force  the  steel  blocks  in 
the  opposite  ends  of  the  drivers  still  further  into  the 
tire,  and  should   the  wheel   slip,   the  cams  roll   on   the  tire 


VAN  DOREN  AUTOMATIC  SHAFT  LUBRICATOR 

The  sliaft  bearing  shown  In  the  accompanying  engraving 
is  fitted  with  a  Van  Doren  automatic  lubricator,  using  grease 
as  the  lubricating  medium.  The  method  of  lubrication  in- 
sures the  constant  feeding  of  the  material  to  the  shaft  at 
just  the  right  rate  to  agree  with  the  requirements,  this  being 


Fig.  5.    Worn  Tire  as  taken  out  of  Service 


Fig.  6. 


Roughing  Cut  on  Tread  and  Flange 
Completed 


Fig.  7.    Flange  Roughly  Formed 


forcing  the  serrations  deeper  and  deeper  into  the  tires,  and 
effectually  stop  further  slipping.  Practically  no  evidence  of 
slipping  is  noticeable,  the  first  engagement  being  sufficient  to 
drive.  Each  block  has  eight  or  nine  serrations,  and  the  depth 
the  teeth  sink  is  only  about  1/32  inch. 

Controlling  Apparatus 
The  lathe  is  driven  by  an  adjustable  speed  motor  of  25-30 
horse-power,  and  is  controlled  by  an  automatic  solenoid  switch 


Fig.  8.    Flange  and  Tread  Finished 


Fig.  9. 


Tread  Tapered  and  Corner  Chamfered 
Tire  Finished 


panel.  The  push  button  pilot  switches  are  located  in  a  position 
convenient  to  the  operator.  By  the  use  of  these  switches  he 
is  able  to  start  and  stop  the  machine  and  reduce  to  an  ex- 
tremely low  speed  without  stopping  when  required  for  passing 
hard  spots.  After  the  hard  spots  have  been  passed  the  lathe 
will  resume  the  speed  at  w-hich  it  was  running  by  merely  re- 
leasing the  slow  down  switch.  The  perfect  control  of  the 
cutting  speed  thus  obtained  has  a  marked  effect  on  the  pro- 
ductive capacity.  Were  it  not  possible  to  run  the  lathe  at  the 
slow  speed  necessary  when  cutting  hard  spots,  the  production, 
of  course,  would  be  much  less  than  that  possible  when  the 
maximum  speed  is  used  except  when  hard  spots  are  being  cut 
out. 

Order  of  Operations 
Figs,  a,  6,  7,  S  and  9  show  the  various  stages  from  the  worn 
to  the  finished  tire.  In  Fig.  6  the  roughing  has  been  com- 
pleted. The  roughing  tool  has  passed  over  the  tread  and 
flange  with  a  teed  of  %  inch  and  depth  of  cut  of  about  y^. 
inch.  In  Pig.  7  the  rough  flanging  tool  has  been  brought 
into  position  and  the  corner  of  the  tire  roughed  to  shape. 
In  Fig.  S  the  finishing  flanging  tool  has  turned  the  flange 
and  tread  to  shape,  and  in  Fig.  9  the  tread  has  been  tapered 
off  and  the  outer  corner  chamfered  .at  one  operation.  Not- 
withstanding the  speed  at  which  .the  wheels  were  turned  in 
the  test,  the  appearance  of  the  finished  wheels  was  good  and 
tests  of  diameters  and  contours  left  nothing  to  be  criticised. 


done  automatically  so  long  as  the  supply  holds  out;  the  device 
is  thus  very  economical  in  the  use  of  the  grease.  The  C.  J. 
Van  Doren  Co.,  5  West  Madison  St.,  Chicago,  111.,  is  the  manu- 
facturer. 

As  shown  in  the  engraving,  this  oiler  comprises  a  metal 
shell  or  barrel  fitted  into  the  bearing  cap,  a  cap  covering  its 
upper  end.  a  spring,  and  a  wooden  gland.  The  distinctive 
feature  of  the  apparatus  is  this  wooden  gland,  which  is  forced 
by  the  spring  down  onto  the  shaft,  con- 
forming exactly  to  its  contour.  As  shown. 
it  is  hollow  and  filled  with  grease,  which 
lies  on  the  shaft.  A  ring  of  felt  packing 
in  a  circiilar  groove  cut  in  the  bottom  of 
the  gland  furnishes  a  smooth  bearing  sur- 
face and  prevents  the  generation  of  any 
surplus  friction  on  the  wood,  keeping  the 
shaft  wiped  clean  as  well,  and  allowing 
only  enough  grease  to  escape  to  give  proper 
lubrication.  The  spring  holds  the  gland  in 
contact  with  the  shaft,  the  thrust  being 
taken  in  slots  in  the  barrel  serving  also 
as  a  locking  device  for  the  cap.  The  bear- 
ing should  be  drilled  so  that  the  barrel 
will  fit  snugly  in  the  hole,  where  it  is  held 
in  place  by  staking  or  calking  the  edge 
with  an  offset  center  punch.  On  ordinary 
bearings  up  to  4  inches  in  diameter  and  12  inches  long,  two 
lubricators  are  necessary.  For  larger  sizes  and  for  extra  heavy 
work  more  may  be  required. 

The  gland  allows  just  enough  grease  to  be  taken  away  to 
make  a  proper  coating  for  the  shaft,  and  no  more.    It  keeps 


A  Lubricator  for  Supplying  Greaae  in  the  Exact  Quantity  required 

the  surplus  always  taken  up.  If  for  any  reason  the  bearing 
should  begin  to  heat  slightly  above  the  normal,  the  lubricant 
lying  directly  on  the  shaft  has  a  tendency  to  run  more  freely. 
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and  so  supply  the  extra  aiiiDUiit  needed  until  the  hearing  is 
restored  to  its  normal  rendition.  It  might  lie  expected  that 
this  melting  of  the  grease  from  the  heating  of  the  hearing 
would  occur  suddenly,  and  would  continue  until  all  of  it 
had  been  carried  off.  Such  a  provision  would  make  the  prin- 
ciple of  the  device  impracticable.  In  use,  however,  it  Is  found 
that  the  rise  of  temperature  and  the  consequent  softening  of 
the  grease  Is  held  under  absolute  check. 

The  advantages  claimed  for  these  bearings  are  numerous. 
They  are  Inexpensive,  easily  applied  and  economical  in  the 
use  of  the  lubricant,  giving  practically  perfect  lubrication 
at  a  nominal  cost.  Their  cleanliness  is  also  a  strong  point 
in  their  favor.  It  is  unnecessary  to  provide  drip  pans,  guards, 
or  similar  devices  for  kceiiing  tlie  machine  and  surrounding 
floor  and  ceiling  clean,  the  lubricant  being  supplied  so  slowly 
that  trouble  on  this  score  is  obviated.  The  use  of  grease  as 
compared  with  oil  is  objected  to  by  some  mechanics,  but  it  is 
stated  that  lubricants  of  this  character  are  now  made  having 
a  coefficient  of  friction  as  low  as  those  of  the  oils. 

The  economy  derived  from  the  use  of  this  grease  cup  re- 
lates not  only  to  the  small  supply  of  lubricant  used  as  com- 
pared with  the  usual  method  of  nushing  with  an  oil  can.  but 
is  important  on  the  score  of  labor  cost  as  well.  One  man  can 
tend  to  a  great  many  more  bearings  than  is  possible  where 
liquid  lubrication  is  employed.  There  is  also  said  to  be  con- 
siderable economy  in  repairs  and  re-babbitting,  due  to  hot 
boxes  and  similar  causes.  The  makers  of  this  device  stand 
ready  to  send  it  on  trial  to  responsible  parties  having  use 
for  such  devices  in  their  w'ork. 


MULTIPLE   SPINDLE   DRILL  WITH  VARIABLE 
SPEED  DRIVE 

The  weakness  in  the  construction  of  the  usual  type  of  ad- 
justable multiple  spindle  drill  press  is  the  fixed  driving  ratio 
between  the  different  spindles,  which  require  all  to  be  run 
at  the  same  rate,  irrespective  of  whether  a  large  or  small 
hole  is  being  drilled.  The  machine  illustrated  herewith, 
built  by  the  National  Automatic  Tool  Co.,  Ice  Avenue  and  St. 
Clair  Street,  Dayton.  0..  is  designed  to  overcome  this  diffi- 
culty. Each  drill  a.nd  tool  may  be  revolved  at  its  proper 
cutting  speed.  This  is  effected  while  still  preserving  the 
w-ide  range  of  action,  rigidity  of  construction  and  the  close 
center  distances  which  are  expected  on  a  machine  of  this 
type.  The  practical  result  obtained  is  an  increased  output 
on  worlv  having  holes  of  different   diameters.  ' 

Maximum  Output 

The  power  is  delivered  by  a  friction  pulley  through  a  change 
speed  box  and  bevel  gears  to  the  main  vertical  shaft  in  the 
column.  Five  cone  gears  on  this  main  vertical  shaft  in  the 
head,  by  means  of  three  separate  series  of  compounds  and 
idler  gears,  deliver  the  power  to  each  independent  spindle 
gear. '  These  cone  gears  are  thrown  into  commission  by  means 
of  three  sliding  keys  Iccated  in  the  shaft.  One  key  engages 
the  lowest  gear,  the  next  key  the  other  two  gears  and  the 
third,  the  remaining  two  gears.  Thus  three  of  them  can  be 
in  commission  at  the  same  time,  and  deliver  their  respective 
speeds  to  the  spindle  driving  gear.  The  combinations  possi- 
ble are  500.  750,  2.000;  500.  750,  1,500:  500,  1,000,  I,5o0;  and 
500,  1,000,  2,000  revolutions  per  minute  respectively  for  the 
spindle  driving  gears.  In  addition  to  these  triple  combina- 
tions, any  one  of  two  speeds  of  those  above  given  can  be  ob- 
tained on  the  spindle  driving  gear.  Thus  if  cnlj'  one  size 
drill  is  being  used,  none  of  the  other  cone,  compound  and  idler 
gears  revolve  if  the  sliding  keys  in  the  shaft  are  disengaged. 
These  changes,  together  with  the  three  in  the  speed  boxes  and 
those  in  the  feed  box  will  give  any  ccmbinaflon  needed. 

The  spindle  driving  gears  are  keyed  to  their  respective  driv- 
ing shafts  by  means  of  a  bronze  gear  fork,  through  one  end 
of  which  a  spindle  shaft  runs  and  to  the  other  end  of  which 
a  screw  is  connected.  ,  The  spindle  driving  gear  is  thus 
quickly  raised  or  lowered  for  three  different  speeds  or  three 
neutral  positions.  By  this  means  such  spindles  as  are  not  in 
use  can  be  placed  in  the  neutral  position  and  remain  idle, 
thus  saving  wear  on  ail  the  spindle  parts.  The  screws  are 
operated  from  the  top  of  the  machine,  and  indicators  on  each 


show  exact  position  of  the  spindle  driving  gear  wilhln  the 
head.  With  the  Initial  speed  In  the  change  gear  box  fixed, 
any  desired  spindle  speed  car,  be  obtained  tndepeiulently  by 
the  raising  or  lowering  of  the  rcgpectlve  spindle  gear  wltUln 
the  head.  One  sixteenth,  l^,  >/,,  %  and  '.j-lnch  drills  can  be 
run  side  by  side,  each  at  its  proper  cutting  speed  and  inaxl- 
mun)   feed. 

Hall  rai-es  are  placed  between  all  the  main  driving,  com- 
jiounil  and  Idler  gears  In  tho  head.  King  oilers  are  used  in 
the  speed  boxes.  Hall  thrust  bearings  are  provided  at  the  top 
of  the  vertical  shaft  bearing  In  the  column.  All  the  gears  are 
cut  from  the  solid,  and  those  in  the  head,  feed  box  and  speed 
box,  and  on  the  vertical  shaft  within  the  head,  run  In  an  oil 
bath.  An  oil  pump  keeps  a  continuous  circulation  of  oil 
within  the  column  on  the  change  gear  box.  The  bUKbings 
in  the  idler  and  compound  gears  in  the  head  are  hardened 
and  ground  and  run  on  hardened  and  ground  studs.     The  ad- 


A  Multiple  Sptudle  Drill,  in  which  the  Speed  of  Individual  Spindles 
can  be  varied 

justable  rails  are  made  of  cast  steel,  and  are  sufficiently  rigid 
to  prevent  deflection  of  the  drills  even  under  the  stiffest  feeds. 
The  spindles  are  of  tool  steel  and  run  in  hardened  and  ground 
bushings.  Adjustment  for  different  lengths  of  drills  is  pro- 
vided within  the  spindle. 

Attention  is  called  to  the  unique  construction  of  the  uni- 
versal joint.  The  cube  and  its  four  connecting  pieces  are 
made  from  a  solid  block  of  metal,  thus  obviating  the  use  of 
screws  for  connecting  the  cube  and  the  driving  sides.  All 
the  wearing  surfaces  are  hardened. 

The  work-fable  has  a  large  oil  groove  and  is  so  constructed 
that  T-slots  can  be  cut  in  it.  It  has  a  large  bearing  on  the 
column,  is  counter-weighted  and  has  both  hand  and  power 
feed.  There  is  a  IG'.j-inch  vertical  adjustment  between  the 
end  of  the  largest  drill  and  the  top  of  the  table. 

Speed  Box 
Three   rates   of  feed  are   provided   in   the  feed   box,  giving 
IVL',  3  and   4'.1.   inches  of  movement  per  minute  respectively. 
An  automatic  knock-out  for  the  table   feed   is   provided.     An 


902 


MACHINERY 


Julv,  1909 


oil  puni|)  and  a  large  reservoii'  for  the  lubrication  of  the  cut- 
ting edges  of  the  drills  Is  provided  on  this  machine.  This 
multiple  drill  is  made  In  a  number  of  different  sizes,  with  a 
SQuared  head  carrying  up  to  \-  spindles,  and  a  rectangular 
head  carrying  up  to  20  spindles. 


LODGE   &   SHIPLEY  LATHE  WITH   AUTO- 
MATIC FEED  STOPS 

A  patent  head,  (iuicl;-cUange  gear  engine  lathe,  as  manufac- 
tured by  the  Lodge  &  Shipley  Machine  Tool  Co.,  of  Cincin- 
nati, Ohio,  is  shown  in  Fig.  1.  This  lathe,  as  seen  in  the 
engraving,  is  equipped  for  machining  malleable  iron  hubs  for 
automobiles,  two  of  which  are  shown  on  the  floor  beneath  the 
machine.  The  particular  feature,  aside  from  the  automatically 
levolving  turret,  which  jidapts  this  machine  to  work  of  this 
kind,  is  the  arrangement  of  automatic  stops  which  control 
the  Icngitudinal  movement  of  the  car- 
riage and  the  movement  of  the  cross 
slide.  The  stops  for  controlling  the 
length  of  the  carriage  travel,  are  seen 
mounted  on  the  left  end  of  a  bar  on 
which  they  are  free  to  slide,  which  ex- 
tends along  the  frcnt  of  the  bed.  By  vary- 
ing the  positions  of  these  stops,  which 
telescope  into  one  another  as  shown, 
shoulders  of  any  desired  length  can  be 
obtained,  for  as  the  lever  attached  to 
the  left  end  of  the  apron  comes  against 
one  of  these  stops,  the  bar  upon  which  It 
is  mounted  is  given  a  sliglit  longitudinal 
movement  to  the  left  thus  throwing 
a  clutch  which  disconnects  the  lead 
screw  from  its  driving  gears.  A  more 
complete  description  of  the  way  in  which 
these  stops  control  the  movement  of 
the    carriage    travel    will    be    found    by 

referring  to  the  article  descriptive  of  the  Lodge  &  Shipley 
crank-shaft  lathe  in  the  New  Machinery  and  Tools  de- 
partment of  the  June  number.  The  diameter  gage,  which 
is  shown  to  the  right  of  the  cross  slide  in  Fig.  2,  consists 
of  a  slotted  drum  carrying  adjustable  stops  that  control  the 
cross  travel  of  the  compound  rest  and  stop  the  tool  at  any 
desired    point       By    turning    this    drum,    different    stops    are 


bination  chuck.  Tlie  hub  Is  held  with  the  flange  against  the 
chuck  jaws,  as  shown  In  Fig.  1.  The  turret  operations  com- 
prise boring  a  straight  hole  through  the  hub  with  a  four-lip 
drill,  boring  the  seat  of  the  ball  cup  and  reaming  the  seat 
<:{  this  cup.  While  the  tools  of  the  turret  are  In  operation, 
the  compound  rest  tool  faces  the  end.  This  completes  the 
first  operation,  and  prior  to  the  second,  the  holes  in  the 
flanges  are  drilled. 

In  Fig.  2,  the  method  of  holding  and  driving  the  work,  and 
the  eciuipment  for  the  second  operation  is  shown.  The  hubs 
are  first  mounted  upon  an  expanding  straight  mandrel,  which 
is  inserted  in  the  lathe  spindle.  The  drive  is  from  a  pin 
which  fits  into  a  drilled  hole  in  the  flange.  A  seat  for  the 
ball  cup  is  first  bored  and  reamed,  the  correct  depth  being 
positively  obtained.  While  the  turret  tools  are  performing 
this  operation,  the  tool  on  the  compound  rest  is  facing  the 
flange,   its  inward    movement,   of  ccurse.  being  controlled   by 


Fig.  1. 


Lodge  &  Shipley  Latlie  equipped  with  Automatic  Stops  for  Controlling  the  Longitudinal 
a-nd  Cross  Movements  of  the  Turning  Tools 

the  automatic  stop  referred  to.  The  barrel  of  the  hub  is 
also  turned,  and  the  various  diameters  are  positively  obtained 
by  means  of  the  diameter  gage.  Cutting  the  thread  completes 
the  machine  work  for  the  front  hub. 

During  the  first  operation  on  the  rear  hub,  it  is  held  in  the 
chuck  with  its  flange  against  the  jaws,  practically  the  same 
as  shown  in  Fig.  1.  The  turret  tools  first  bore  and  ream  the 
seat  for  the  ball  cup  and  also  face  a  seat  for  the  dust  washer. 
Simultaneously  with  these  operations,  the  compound  rest  tool 
faces  the  brake  pan  on  the  flange  and  turns  the  flange  diam- 
eter, all  diameters  and  lengths  being  obtained  from  the  posi- 
tive stops.  After  the  flange  is  drilled  as  in  the  first  case,  the 
hub  is  mounted  upon  a  straight  arbor,  which  is  located  in  the 
hole  of  the  lathe  spindle,  for  the  second  operation.  The  work 
is  additionally  supported  by  a  bar  carried  in  one  of  the  turret 
holes  which  makes  coarser  feeds  and  faster  cutting  pftssible 
and  also  gives  truer  work.  All  of  the  remaining  operations 
are  then  performed  by  the  tool  in  the  compound  rest. 


Fig.  2.    View  showing  the  Stops  more  in  Detail 

brought  into  alignment  with  the  tappet  in  the  cros:s  slide 
and  in  this  way  the  stop  is  quickly  set  for  different  diam- 
eters. • 

By  way  of  illustrating  the  usefulness  of  this  combination  of 
automatic  stops,  a  brief  description  of  the  various  steps  in 
machining  automobile  hubs,  for  both  the  front  and  rear 
wheels,  will  be  given.  The  front  hubs  shown  in  Fig.  1.  are 
5%  inches  in  length.  oM.  inches  in  diameter  across  the  flange 
and  2^^  inches  in  diameter  en  the  small  end  which  is  threaded. 
The  rear  hubs  are  similar,  the  main  difference  being  that 
they  are  faced  on  both  ends,  finished  more  completely  on  the 
outside  and  have  a  ball  race  at  one  end  only. 

For  the  first  operation  on  the  front  hub,  the  lathe  is  pro- 
vided  with   special   reamers,   boring  jigs   and   a  15-inch   com- 


IMPROVEMENTS  IN  WATSON-STILLMAN 
HYDRAULIC  JACKS 

One  of  the  regular  line  of  lifting  jacks  built  by  the  Watson- 
Stillman  Co.,  192  Fulton  St.,  New  York  City,  has  been  pro- 
vided with  truck  wheels  and  a  handle  to  facilitate  moving  it 
from  place  to  place.  The  w-heels  touch  the  fioor  only  when 
the  jack  is  tilted  so  they  are  not  in  the  way  during  lifting 
operations.  It  can  also  be  used  in  an  angular  position  or 
Hat  on  its  side,  without  interference.  This  jack  is  made  in 
f'even  sizes,  from  20  to  50  tons  capacity,  with  lifts  of  from 
12  to  18  inches,  filling  all  the  ordinary  requirements  of  general 
shop  work. 

This  firm  has  for  seme  time  built  a  jack  in  which  the 
pump  is  separate  from  the  ram,  being  connected  thereto  by 
flexible  copper  piping.  This  construction  is  convenient  where 
it  is  diflicult  to  work  the  lever  of  the  usual  apparatus,  from 
lack  of  room  or  insufficient  footing.  This  tool  also  requires 
much  smaller  head  rcom  than  when  the  pump  is  included  in 
the  same  mechanism.  This  jack  has  been  re-designed  and 
built  frcm  new  patterns.     An  added  improvement  is  furnished. 
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if  desired,  in  the  sliape  of  a  gage,  whicli  is  not  needed  for  ordi- 
nary lifting,  but  is  useful  in  adapting  the  jacl<  to  testing  pur- 
poses. When  so  equipped  it  may  be  used  between  two  fixed 
platens  for  making  compression  tests,  testing  the  tightness  of 
forced  fits,  etc.  The  gage  will  be  furnished  to  read  in 
pounds  per  square  inch,  or  in  tons  load  upon  the  jaclc,  or 
both  as  required.  These  jacks  are  furnished  in  flftythree  sizes, 
ranging  from  :.'  to  1,200  tons  capacity.  The  rams  of  the  vari- 
ous sizes  have  movements  of  trcm  4  to  8  inches. 
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Pig.  2.    Detail  of  Clutch,  showing  Enga^rln? 
Mechanism  and  Provision  for  Oil  Bath 


BROWN  &  SHARPB  STOCKING  GEAR  CUTTER 

The  formed  cutter  shown  herewith  is  intended  for  stocliing 
and  roughing  out  the  teeth  of  gears.  It  is  of  unusual  con- 
struction, as  may  be  seen,  in  that  it  is  made  up  of  alternat- 
ing plain  and  stepped  teeth.  This  construction  has  the  advan- 
tage that  it  closely  conforms  to  the  shape  of  the  finished  tooth 
space,  thus  leaving  little  to  be  removed  by  the  finished  cut- 


ter; and  at  the  same  time  breaks  up  the  chip,  so  that  high 
speeds  and  feeds  can  be  used  without  Bubjecling  the  cutler 
to  great  strains  or  beating.  It  is  superior  in  thU  respect  to 
both  the  plain  formed  cutter  and  to  the  design  In  which  all 
the  teeth  are  stepped 


MOORE  &  WHITE  AUTOMOBILE  CLUTCH 

In  Fig.  1  is  shown  a  half-tone,  and  in  Fig.  :;  line  drawing 
details,  of  an  improved  friction  clutch  of  the  multiple  disk  vari- 
ety made  by  the  Moore  &  White  Co.,  15th  St.  and  Lehigh  Ave., 


Pig.  1.    A  Multiple  Dislt  Clulcli  especially  adapted  for  Automobile  Work 

Philadelphia.  Pa.  While  intended  particularly  for  automobile 
work,  this  clutch  should  have  a  wide  application  for  other 
similar  uses.  As  designed  for  automobile  use  and  as  shown 
herewith,   the   clutch   is   contained   within   the  balance   wheel 

A  of  the  motor;  the  in- 
ner cover  B  fastened  to 
this  balance  wheel 
forms  with  it  aji  oil 
reservoir  in  which  the 
disks  C  are  constantly 
immersed,  thus  being 
absolutely  self  -  oiling 
and  free  from  danger  of 
destructive  wear. 

The  disks  C  follow 
the  usual  construction 
of  clutches  of  this  type 
in  being  keyed  alter- 
nately to  the  balance 
wheel  A  and  to  the 
driving  spider  D.  The 
latter  is  keyed  to  the 
driven  shaft,  which  is 
supported  in  the  wheel 
on  ball  bearings  E.  The 
engaging  device  and 
the  means  for  maintain- 
ing the  pressure  are  ex- 
tremely     simple      and 


powerful.  The  clutch  is  normally  in  its  engaged  condition,  the 
disks  being  forced  together  by  springs  /,  under  a  pressure  de- 
termined by  the  adjustment  of  the  ring  A".  Fur  disengaging 
the  clutch,  sliding  sleeve  //.  through  the  action  of  levers  G,  re- 
leases the  pressure  of  spring  J,  so  that  the  alternate  disks 
revolve  loosely  on  each  other,  and  no  motion  is  transmitted  from 
the  balance  wheel  to  the  driven  shaft.  An  adjustable  abutment 
for  levers  G  is  provided  at  F.  As  the  rings  wear,  this  is 
screwed  up  to  keep  the  parts  in  their  proper  relative  positions. 


A  Stocklnif  Cutter  with  Alternadnff  Plain  and  6t«pped  Teeth  for 
Breaking  the  Chip,  made  of  either  Tool  or  Blffh-epeed  Bteel 

The  cutter  shown  is  an  unusually  large  one,  being  13  inches 
in  diameter  and  being  Intended  for  cutting  teeth  of  1  diamet- 
ral pitch.  In  spite  of  its  size,  the  way  In  which  the  cblpa 
are  produced  enables  heavy  cuts  to  be  taken  without  undue 
strain   on   the   teeth   or  the  driving  clutches. 


MOORE  &  WHITE  VARIABLE  SPEED  DRIVE 

An  interesting  variation  of  the  taper  cone  pulley  type  of 
speed  changing  mechanism,  built  by  the  Moore  &  White  Co.. 
loth  St.  and  Lehigh  Ave.,  Philadelphia,  Pa.,  is  shown  here- 
with. Instead  of  running  the  belts  directly  on  the  tapering 
surface  of  the  cones,  short  supplementary  tielts  are  provided. 
built  up  of  tapered  segments,  which  furnish  true  cylindrical 


Fig.  1.    Variable  Speed  Counter-shaft  of  the  Taper  Cone  Type. 
giving  Cylindrical  Belt  Contact 

surfaces  for  the  connecting  belt  to  run  on.  The  speed  is 
changed  by  means  of  a  belt  shifter  which  receives  its  move- 
ment from  a  screw  actuated  by  any  suitable  means,  though 
usually  by  a  chain  and  sprocket  wheel  from  the  operator's 
position.  The  belt  shifter,  thus  operated,  moves  the  supple- 
mentary belts  and  the  connecting  belt  toward  the  large  or 
small  end  of  the  driving  cone,  thus  increasing  or  diminish- 
ing the  speed  of  the  driven  cone.  This  device  was  originally 
brought    out    for   use    in   paper   mill    machinery,    where    very 


Fig.  2.     Vertical  Arrangement  of  the  Counter-shaft  for 
Compact  Wall  Use 

fine  gradations  of  speed  have  to  be  obtained  while  transmit- 
ting great  horse-power;  it  has  now  been  developed  in  smaller 
sizes  for  use  in  machine  tool  drives.  A  very  convenient  and 
compact  form  of  the  device  is  shown  in  Fig.  1.  This  takes 
up  little  more  space  than  the  ordinary  counter-shaft.  A  still 
more  compact  arrangement,  suitable  for  attachment  to  the 
wall,  is  shown  in  Fig.  2. 
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RYBRSON  INTERNAL  COMBUSTION  RIVETER 
One  of  the  most  interesting  of  tlie  many  machines  and 
appliances  shown  at  the  June  conventions  of  tlie  American 
Railway  Master  Mechanics'  and  Master  far  HuUders'  associa- 
tions at  Atlantic  City  was  an  internal  coniluistion  portable 
riveter  made  and  sold  by  Josepli  T.  Rycrson  &  Son,  Chicago. 
The  principle  of  action  of  this  riveter,  which  is  applicable  to 
many  other  machines  in  which  the  work  is  done  by  recti- 
linear motion,  including  punches,  shears,  bulldozers,  etc., 
eliminates  the  power  plant  necessary  for  compressed  air, 
hydraulic,  or  steam  riveting  installations,  the  power  plant  of 
each  riveter  being  self-contained.  An  explosive  mixture  of 
air  and   any   gas  commonly   used   to   operate   gas   engines   is 


Byerson  Internal  Combustion  Riveter  for  Steel  Cars,  Structural 
"Work.  etc. 

pumped  into  the  worlv  cylinder,  thus  forcing  the  dies  against 
the  hot  rivets,  and  when  a  predetermined  pressure  has  been 
reached  the  charge  is  automatically  fired  and  the  rivet  set. 
The  only  outside  power  reqviired  is  that  necessary  for  operat- 
ing the  charging  pump  and  firing  the  charge.  This  may  be 
supplied,  if  required  by  the  conditions  of  the  work,  from  a 
storage  battery. 

The  riveter  in  general  appearance  resembles  the  ordinary 
C-frame  riveter  in  common  use.  It  has  a  toggle  action  by 
which  the  pressure  on  the  rivet  dies  is  increased  as  the  end 
of  the  stroke  is  neared.  The  piston  is  directly  connected  to 
the  toggle  action,  and  on  top  of  the  cylinder  is  mounted  a 
small  electric  motor  and  direct-connected  pump  for  charging 
the  mixture  of  air  and  gas  into  the  explosion  chamber.  On 
the  side  of  the  cylinder  is  the  operating  lever,  and  mounted 
on  the  same  spindle  is  a  pressure  controlling  handle  by  which 
the  pump  pressure  is  predetermined.  The  dial  is  numbered. 
each  number  representing  an  atmosphere  or  1.5  pounds 
(nearly).  If  the  indicator  is  set  at,  say,  seven  atmospheres. 
the  charge  will  automatically  explode  when  the  pump  has 
charged  the  cylinder  to  a  pressure  of  about  10.5  pounds.  The 
rise  of  pressure  forces  the  dies  firmly  against  the  rivet  so  that 
the  full  power  of  the  explosion  is  exerted  in  setting  the  rivet. 
As  the  charge  is  fired,  the  pump  motor  is  cut  out  so  that 
consumption  of  electric  power  is  confined  to  the  time  actually 
required  to  charge  and  fire. 


'I'll!'  piston  is  automatically  returned  by  means  of  a  coiled 
spring  in  the  hub  of  the  toggle  links.  The  operation  of  charg- 
ing, tiring  and  releasing  requires  about  one  second  on  light 
work.  On  heavy  work  the  time  is  longer,  it  then  being  neces- 
sary to  hold  the  dies  on  the  rivet  for  a  short  period.  The 
dies  are  held  against  the  rivet  by  simply  waiting  tlie  desired 
time  before  moving  tlie  lever  operating  the  exhaust  valve. 
However,  on  steam-tight  work,  where  the  dies  must  be  held 
for  some  time  in  order  to  let  the  rivet  cool  and  thus  grip  the 
sheets  with  the  utmost  flrmiiess.  a  hydraulic  cylinder  is  in- 
terposed between  the  gas  cylinder  and  the  die,  by  which  the 
pressure  can  be  held  indefinitely.  This  auxiliary  cylinder 
for  steam  boiler  work  is  necessary  because  cf  the  fact  that 
gases  cool  rapidly  and  reduce  the  pressure.  The  gas  piston 
on  the  riveter  shown  which  is  designed  for  riveting  steel  cars, 
structural  work,  etc.,  is  air  cushioned,  there  being  ports 
drilled  in  the  cylinder  head  of  the  piston  which  are  closed 
by  the  piston  in  its  travel,  and  thus  air  is  eiitraijped  to  act 
as  a  cushion  to  reduce  the  shock  of  the  explosion  and  pre- 
vent knocking  out  the  head  in  case  the  charge  should  be 
fired  with  nothing  between  the  dies. 

The  machine  is  operated  by  a  single  lever  the  same  as  an 
air  machine,  and  can  be  worked  in  any  position.  It  is  simple 
in  construction  and  operation,  and  the  upsetting  action  on 
the  rivet  is  much  quicker  than  in  compressed  air,  steam  or 
hydraulic  machines.  It  is  claimed  that  the  necessity  of  uni- 
form heating  of  rivets  is  obviated  as  the  operator  h^s  abso- 
lute control  of  the  pressure  and  may  readily  gage  it  to  suit 
the  heat  of  each  rivet.  The  riveter  will  drive  any  commercial 
size  rivet  and  requires  approximately  one  gallon  of  gasoline 
for  four  thousand  %-inc!i  rivets. 


MILLING  ATTACHMENT  FOR  THE  ACME  MUL- 
TIPLE SPINDLE  SCREW  MACHINE 

A  simple,  compact  and  time-saving  device  for  finishing 
duplicate  parts  requiring  milling  or  slotting,  has  recently 
been  designed  for  use  on  the  Acme  multiple  spindle  automatic 
screw  machine,  manufactured  by  the  National-Acme  .Manu- 
facturing Co..  Cleveland.  Ohio.     This  is  one  of  a  number  of 


Fig.  1.    An  Attacbment  which  enables  Work  to  be  mUled   in  the  Automatic 
Scre^v  Machine,  thus  eliminating  a  Second  Machining  Operation 

attachments  recently  designed  for  this  machine  for  eliminat- 
ing the  rehandling  of  parts  for  the  purpose  of  drilling,  mill- 
ing, slotting  or  countersinking  them. 

This  attachment,  which  is  shown  in  Fig.  i,  is  fastened  to 
the  top  of  the  slide  which  carries  the  cutting-off  tool.  The 
engraving  sliows  it  arranged  for  milling  the  flat  part  on  the 
piece  shown  in  Fig.  3.  This  cold  rolled  steel  piece  is  being 
made  in  the  factory  of  the  Cadillac  Motor  Car  Co.,  of  Detroit, 
at  the  rate  of  53  pieces  per  hour.  This  number  also  repre- 
sents the  maximum  output  when  the  pieces  are  not  milled. 
By  the  previous  method  of  making  these  parts,  less  than  one- 
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third  as  many  ptr  lioiir  were  produced,  and  iiiilliiig  tlif  Hats 
constituted  a  second  operation.  It  will  thus  be  seen  that 
the  entire  cost  of  rehandling  Is  saved  by  the  use  of  this  attach- 
ment. The  way  in  which  it  Is  attached  lo  a  regular  rauchine, 
and  Its  genorni  construction,  will  be  seen  by  referring  to  the 
engravings.     For  milling  the  piece  shown  in   Fig.  ;!  f.vo  mlll- 


Fig.  2.    Another    Viewr  of  the  Milling  Attachment 

ing  cutters  are  set  the  required  distance  apart  on  the  vertical 
arbor  which  is  driven  by  bevel  gears,  which  connect  with  a 
horizontal  shaft  carrying  the  driving  pulley.  This  pulley 
receives  its  power  through  a  belt  from  a  "Simpul"  counter- 
shaft. The  feed  of  the  cutters  is  controlled  by  the  cutting 
off  cam,  and  the  increased  movement  necessary  is  obtained  by 
an  auxiliary  lever,  which  is  seen  to  the  left  of  the  attach- 
ment in  Fig.  :;.  This  lever  connects  with  the  top  cross  slide 
which  is  dovetailed  to  the  slide  beneath  it.  This  second  slide 
is  also  dove-tailed  to  the  slide  upon  which  it  rests,  and  by  its 
longitudinal  movement,  the  cutters  are  adjusted  to  the  proper 
location. 


this  process  in  the  ordinary  shop  Is  the  expense  of  the  appar- 
atus required  for  (olling  and  InsiMtlnt;  the  wire.  Mr.  Marry 
T.  Mnmford  of  LTjS  West  TM  St.,  N'ew  York  City,  ban  Invented 
and  Is  placing  on  the  market  a  device  of  great  HinipHclty  for 
performing  this  oiicratlon;  It  is  so  Inc'cpenslve  that  the  small- 
est shops  can  afford  to  use  it.  This  device  Is  shown  in  use  in 
Fig.  1. 

A  nickel  and  polislied  pattern  plate  Is  the  essential  feature 
of  the  invention.  Into  this  the  edge  of  the  belt  to  be  laced  is 
placed,  being  held  there  by  inserting  two  thumb  tacks  through 
holes  in  the  upper  Up,  as  shown.  With  the  awl  which  is  fur- 
nished with  the  onlil,  the  operator  then  pierces  holes  through 
llio  bell  at  tlie  liotlom  of  the  slots  fornied  in  the  turned  up 
lip  of  tlie  pattern  plate.     After  all  the  holes  have  been  pierce<l. 


Fig    1.     An  Inexpenaive  Tool  for  Ineerting  "Wire  Belt  Lacing 

a  Steel  wire  is  threaded  through  tliein  in  helical  form,  over 
the  wire  mandrel  which  lies  inside  the  lip  of  the  plate,  as 
shown.  Fig.  1  shows  this  threading  of  the  wire  partly  com- 
pleted. After  threading,  the  belt  is  removed  from  the  plate 
and  the  mandrel  removed  from  the  belt.  Then  the  wire  lac- 
ing is  squeezed  in  the  vise  flat  and  even  with  the  belt,  or 
liounded  down  flat  on  the  bench.  Tlie  ends  of  the  wire  are 
caught  in  and  clinched  to  prevent  them  from  loosening. 

The  pattern  plate  is  next  reversed,  and  the  other  end  to  be 
joined  Is  inserted  in  place.  The  slots  on  this  other  end  of 
the  plate  are  reversed,  so  that   one  of  the  wire  coils  will  be 


Fig.  3.    An  Escample  of  the  Kind  of  wrork  to  which  the 
Attachment  is  adapted 

The  milling  operation  upon  the  work  takes  place  while  it 
is  in  the  third  position,  and  at  the  same  time  that  the  thread 
is  being  cut.  While  this  operation  is  taking  place,  the  form- 
ing and  box  milling  tools  are  at  work  in  the  first  position. 
In  attaching  this  device  to  a  regular  machine,  it  is  only 
necessary  to  drill  and  tap  two  holes  In  the  top  of  the  cutting- 
oft  slide  upon  which  the  attachment  rests.  It  is  possible  to 
drive  this  attachment  without  employing  a  special  counter- 
shaft, by  directly  connecting  it  to  the  die  spindle  gears  in 
the  main  tool  slide,  by  a  telescoping  shaft,  knuckle-joints  and 
bevel  gears.  This  makes  it  possible  to  drive  the  machine  with 
a  single  belt  or  motor  without  any  special  over-head  arrange- 
ment for  the  attachment. 


MUMFORD  WIRE  BELT  LACING  DEVICE 

Wire  lacing  for  belts  has  of  late  years  become  the  standard 
method  of  belt  fastening  in  large  establishments.  The  opera- 
tion consists  essentially  of  threading  a  coil  of  wire  into  the 
edge  of  each  belt,  flattening  these  coils  down,  interlocking 
them  on  the  two  edges  and  inserting  a  raw-hide  pivot  or  pin 
to   complete   the   hinged   joint.     About  the   only   objection   to 


Fig.  2.    The  Rest  of  the  Equipment  Fui-nished  with  the  Belt  Lacing 
Device  shown  in  Fig.  1 

right  hand  and  tlie  other  left.  This  is  necessary  to  permit 
them  to  Interlock.  The  same  operation  of  threading  and 
pounding  down  is  repeated  with  this  end  of  the  belt.  The 
two  ends  may  now  be  brought  together  with  the  coils  inter- 
laced, when  a  raw-hide  pin  or  pivot  is  inserted,  thus  locking 
the  joint,  but  leaving  it  hinged  and  flexible  so  as  to  be  adapted 
for  use  on  the  smallest  pulleys. 
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Tlie  oulllt  provided  includes  besides  llie  palliMii  i)late,  awl 
mid  mandrel  just  described,  a  set  of  raw-bide  pivots,  a  supply 
of  wire  lacing,  extra  nwl  points,  tbiunb  tacks,  etc.  This  extra 
material  is  sbowii  in  Fig.  2.  The  plate  may  cither  be  held  in 
the  vise,  an  attachment  being  provided  for  that  purpose,  or 
It  may  be  held  to  the  bench  by  means  of  buttons,  also  fur- 
nished with  the  outfit.  It  should  be  noted  that  by  laying  the 
belt  crosswise  in  the  lip,  the  side  of  the  plate  may  be  used 
as  a  gage  for  squaring  up  the  ends,  thus  materially  assisting 
In  producing  a  serviceable  and  efficient  joint . 

CLEVELAND  HORIZONTAL  BORING,  MILLING 
AND  DRILLING  MACHINE 

The  horizontal  boring,  milling  iind  drillin.i;  machine  shown 
herewith  is  built  by  the  Cleveland  Machine  Tool  Works,  Cleve- 
land, O.  As  may  be  seen,  it  Is  of  the  type  in  which  the  bor- 
ing head  is  vertically  adjustable  on  a  stationary  column, 
while  the  work  is  mounted  on  a  table  provided  with  cross 
and  longitudinal  movements.  The  main  features  of  this  par- 
ticular-design are  its  simplicity,  the  provision  of  gear  boxes 
for  the  feeds  and  speeds,  and  Its  convenience  of  operation. 

In  regard  to  the  matter  of  ease  of  operation  it  will  be  seen 
at  once  that  all  the  various  handles  required  for  controlling 
the  movements  of  the  machine  are  within  easy  reach  from 
the  operator's  position.  The  machine  is  driven  by  the  con- 
stant speed  pulley  shown,  which  is  provided  with  a  friction 


that  it  (■■■in  be  stopped,  started  or  reversed  Instantly  makes 
the  machine  very  convenient  for  facing,  tap  milling  and  simi- 
lar operations.  The  spindle  and  back  gear  drive  are  located 
between  the  spindle  bearings,  bringing  the  power  directly 
to  the  work  with  little  strain  to  the  mechanism.  The  spin- 
dle bar  Is  2Vi  inches  in  diameter,  is  provided  with  a  No.  5 
Morse  taper  hole  and  has  a  22-inch  traverse.  It  has  a  power 
feed  In  either  direction,  and  can  be  securely  clamped  for  face 
iniliing  operations.  The  feed  pilot  wheel,  by  the  shifting 
of  the  knob  shown  In  Its  center,  operates  both  the  line  hand 
feed  and  the  quick  traverse  for  the  boring  bar. 

The  outboard  support  can  be  securely  clamped  to  the  bed 
and  may  be  readily  removed  for  overhanging  work.  It  is 
aligned  with  the  boring  bar  by  means  of  scales  and  verniers 
reading  to  (i.(ll)l  inch.  These  scales  also  read  directly  to  1/64 
and  1/100  inch,  thus  assisting  in  laying  out  bored  holes  to 
proper  center  distances.  The  box  bed  is  very  deep,  with  rib- 
bing so  designed  as  to  make  an  expensive  foundation  unnec- 
essary. Two  chutes  are  provided  for  carrying  away  the 
chips.  The  platen  has  four  %-inch  T-slots  with  a  working 
surface  of  20  by  36  inches,  and  a  traverse  of  24  inches.  The 
platen  and  the  carriage  adjustments  are  made  by  means  of 
micrometer  dials. 

The  following  additional  dimensions  will  assist  in  giving 
an  idea  of  the  capacity  of  the  machine.  The  maximum  ver- 
tical adjustment  of  the  head  on  the  column  is  20  Inches,  and 
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Cleveland  Horizontal  Boring,  Milling  and  Drilling  Machine 


clutch  operated  by  the  vertical  lever.  From  here  the  power 
is  taken  to  a  speed  change  mechanism  operated  by  the  right 
hand  one  of  the  two  gear  box  handles.  Six  speeds  are  pro- 
vided at  this  point.  This  number  is  doubled  by  back  gears 
in  the  head,  giving  12  spindle  speeds  in  all,  in  geometrical 
progression,  ranging  from  10  to  140  revolutions  per  minute 
of  the  spindle.  The  gear  ratio  from  the  vertical  driving- 
shaft  to  the  spindle  is  7  :  4,  with  a  back  gear  ratio  of  12  :  1 
for  the  slower  speeds.  The  back  gears  are  thrown  in  or  out 
by  a  conveniently  mounted  lever  on  the  head.  Another 
adjacent  lever  stops,  starts  and  reverses  the  spindle. 

There  are  16  feeds,  applicable  either  to  the  vertical  tra- 
verse of  the  head,  the  horizontal  traverse  of  the  work-table,  or 
the  longitudinal  feeding  of  the  boring  bar.  These  vary  in 
geometrical  progression  from  0.005  to  0.3  Inch  per  revolu- 
tion of  the  spindle.  Eight  of  these  are  available  tor  each 
position  of  the  spindle  back  gear.  Four  changes  are  obtained 
by  manipulating  the  handle  of  the  right-hand  gear  box  at 
the  base  of  the  machine,  this  number  being  doubled  by  the 
handle  above  it.  All  the  feeds  can  be  changed  in  direction 
by  means  of  the  reversing  lever,  and  all  the  changes  of  feeds 
and  speeds  can  be  made  without  Interference,  while  the  ma- 
chine is  running. 

The  spindle  is  supported  in  solid  taper  bronze  bearings 
with  adjustments  for  wear.  It  has  a  face-plate  to  receive 
milling  cutters,  facing  heads,  etc.,  for  heavy  work.    The  fact 


Fig.  1.    Simple  and  Inexpensive  Equipment  for 
Autogenous  Welding  in  Small  Plants 

the  vernier  adjustment  is  IS  inches.  The  greatest  distance 
from  the  face-plate  to  the  outboard  support  is  4  feet  6  inches. 
The  floor  space  occupied  over  all  is  11  feet  6  inchies  by  6 
feet.     The  machine  weighs  about  6,000  pounds. 

If  required  by  the  customer,  special  attachments  for  spe- 
cial work  will  be  furnished  with  this  machine.  Among  those 
for  which  provision  is  made  are  a  revolving  table,  auxiliary 
table,  special  boring  bars,  and  star  feed   facing  head. 


AUTOGENOUS  WELDING  EQUIPMENT  -FOR 
LIGHT  WORK 

In  the  October,  1908,  issue  of  Machinery,  we  described 
the  equipment  provided  by  the  Autogenous  Welding  Equip- 
ment Co.,  92  Hayden  Ave.,  Springfield,  Mass.,  for  operations 
such  as  welding,  etc.,  requiring  very  high  heat,  using  for 
that  purjiose  the  oxy-acetylene  flame.  In  addition  to  the 
apparatus  there  described,  this  firm  has  recently  placed  on 
the  market  an  inexpensive  outfit  adapted  to  the  general  run 
of  work  met  with  in  the  ordinary  garage  or  small  machine 
shop.  While  the  apparatus  previously  shown  is  particularly 
suitable  for  jobbing  work  and  manufacturing,  that  shown  in 
Fig.  1  is  adapted  to  general  repair  work  in  smaller  estab- 
lishments. 

The  apparatus  includes  one  torch  equipment,  having  an 
assortment  of  tips,  which  makes  it  possible  to  carry  on  a 
large  variety  of  work.    A  gas  generator  is  not  included.    U 
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would  not  be  feasible  for  .the  majority  of  small  |>lant3  to 
install  a  generator,  this  being  rendiTeii  doubly  difficult  by  the 
Insurance  regulations,  which  re(|uire  it  to  be  located  oulslde 
of  the  building;  for  this  reason  the  gas  for  this  apparatus 
is  supplied  in  cylinders  of  125  cubic  feet  capacity.  This  gives 
a  BufTicient  supply  for  performing  a  large  number  of  jobs, 
and  a  full  cylinder  will  be  shipped  to  the  customer  immedi- 
ately on  receipt  of  the  bill  of  lading  for  the  empty  one.  The 
gas  Itself  is  furnished  at  a  lower  cost  than  Is  possible  even 
when  sujiplied  for  lighting  purposes.  An  oxygtu  cylinder  is 
also  supplied  with  the  equipment. 

Tills  outfit  makes  it  possible  to  lepair  such  expensive 
parts  as  cast  iron  cylinders,  aluminum  crank  and  gear  cases, 
malleable  axle  housings,  etc.  While  the  operations  are  some- 
what out  of  the  range  of  the 
experience  of  the  ordinary 
machine  operator,  complete 
instructions  are  furnished 
which  win  insure  success  In 
the  hands  of  reasonably  in- 
telligent workmen. 

In  Fig.  2  is  shown  a  table 
which  has  been  found  espe- 
cially adapted  to  the  general 
line  of  work  in  small  shops 
and  garages.  It  has  a  sub- 
stantial top,  30  inches  square, 
with  Tslots  so  arranged  that 
the  broken  parts  may  be  easi- 
ly lined  up  and  bolted  into 
position.  The  table  is  carried 
on  a  ball  and  socket  joint,  so 
as  to  permit  it  to  be  tilted 
througli  a  wide  range  of  an- 
gles and  fastened  at  that 
point.  At  any  angular  posi- 
tion the  table  can  be  revolved 
freely  to  bring  the  work  to 
a  position  convenient  for  the 


Plgr.  2.  Universal  Table  and  Fixtures 
fbr  Holding  Parts  for  Autogenous  Weld, 
ins:.  Brazing,  etc. 


operator.  The  pedestal  is  telescopic,  so  that  the  table  can  be 
raised  and  lowered  as  may  be  required.  The  edges  are  pro- 
vided with  flanges  permitting  the  work  to  be  clamped  in  a 
vertical  position  if  desired.  The  top  of  the  table  is  machined 
to  permit  accurate  lining  up  of  the  worli,  and  the  underside  is 
well  ribbed,  giving  the  necessary  rigidity. 

The  universal  clamping  fixture  for  use  in  connection  with 
this  table,  shown  in  place  in  the  illustration,  consists  of  a 
set  of  two  universal  vises,  which  can  be  held  rigidly  in  any 
position  by  means  of  arms  and  clamps,  so  that  brolcen  parts 
of  a  wide  range  of  shapes  and  sizes  can  be  held  together  in 
the  position  required  for  welding  or  brazing.  The  provision 
of  suitable  clamping  appliances  is  a  matter  of  great  impor- 
tance in  this  work,  as  it  has  been  found  by  experience  that 
more  time  is  consumed  in  setting  up  the  work  properly  than 
in  the  actual  welding  or  brazing,  where  suitable  appliances 
are  not  provided. 


ADDITIONS  TO  THE  STARRETT  LINE  OF 
SMALL  TOOLS 

The  L,  F.  Starrett  Co.,  of  Athol,  Mass,,  has  added  a  number 
of  new  instruments  to  its  line  of  small  tools.  These  addi- 
tions are  respectively,  tool-makers'  calipers  and  dividers,  a 
universal  bevel  protractor  with  vernier  scale,  and  sight  attach- 
ments for  the  level. 

The  calipers  and  dividers,  shown  in  Fig,  1,  are  particularly 
neat  instruments,  made  from  round  stock  with  legs  drawn 
down,  giving  the  metal  a  hard-  and  stiff  quality.  The  fulcrum 
stud  is  hardened,  the  bows  are  of  extra  strength,  the  screw 
and  nut  are  carefully  fitted,  and  all  the  parts  are  finely  fin- 
ished. These  tools  are  made  with  the  solid  nut  only,  in  five 
sizes — 2,   3,   4,   5   and   6-inch   respectively. 

An  improvement  in  the  well-known  Starrett  universal  bevel 
protractor  consists  in  the  provision  of  a  vernier  scale  which 
permits  readings  to  be  taken  directly  to  as  fine  as  1/12  of  a 
degree,  or  5  minutes.  Two  verniers  are  used,  so  placed  in 
relation  to  the  graduated  half  of  the  circle  as  to  make  the 


protractor  readable  by  vernier  In  any  pLsIiion.  Tlio  protrac- 
tor slock  Is  4  Imlics  long,  and  is  provided  with  either  a  7- 
or  a  12-Inch  blade.  '■.  Incli  wide.  This  Is  clamped  by  ati 
eccentric  stud  against  the  edge  of  the  disk.  It  may  be  slipped 
back  and  fortli  its  full  1<  ngth  and  turned  at  any  angle  about 
its  circle  and  firmly  clamped  where  desired.  The  figures  on 
the  vernier  are  placed  close  to  the  lines,  thus  makiug  it  easy 
to  read  the  tool  when  taking  measurements.     An  attachment 


Fig.  1,    A  Neat  Set  ofOutdide  and  Inside  Calipers,  and  Olvldera 
for  Toolmakers'  Use 

is  provided  for  furnishing  a  reference  edge  at  right  angles 
to  the  regular  blade.  This,  in  connection  with  tho  beam  of 
the  protractor,  will  be  found  convenient  in  grinding  short  or 
long  tapers  to  any  angle  or  pitch. 

The  attachments  shown  in  Fig,  2  are  designed  to  be  used 
in  connection  with  the  makers'  iron  levels.  They  easily  slip 
en  or  off  the  top  side  of  the  instrument,  and  are  held  in 
place  by  set  screws.  They  are  provided  with  sight  holes  as 
shown,  the  one  at  the  left  having  a  cross  wire  which  is  accu- 


Flg,  2,     Sighting  Attachments  lor   Use  with  Spirit  Level 

rately  lined  and  set  parallel  with  the  level.  This  attach- 
ment will  be  found  convenient,  as  it  permits  the  use  of  the 
ordinary  iron  level  for  leveling  a  plot  of  ground  from  a  fixed 
point  at  long  range.  They  are  made  to  fit  the  G,  9.  12,  18 
and  24-inch,  No,  132  levels. 


BENNETT  HANDY  GREASE  CUP 

The  Bay  State  Stamping  Co,,  of  Worcester,  Mass,,  has 
recently  designed  the  grease  cup  shown  herewith.  It  is  par- 
ticularly intended  for  automobile  use,  but  should  find  a  wide 
application  wherever  grease  cups  are  used, 
particularly  on  high-speed  machinery  subject 
to  jar  or  vibration. 

The  cup  itself  is  formed  of  sheet  metal, 
with  a  hexagon  the  full  diameter  of  the  bar- 
rel, so  that  it  may  be  screwed  down  close  to 
the  bearing  and  give  a  greater  space  for  the 
grease  without  increasing  the  over-all  height. 
The  threaded  cup  is  screwed  d'own  permanent- 
ly, so  that  it  will  not  jar  off.  It  is  provided 
with  a  thumb  screw  passing  through  the  cen- 
ter, actuating  a  spring  piston  head,  which 
binds  on  the  inside  of  the  cup  to  prevent  it 

A  Simple  Grease 

from   turning.     By   screwing   this   down,   the  cup 

grease  is  forced  into  the  bearing.  The  spring  construction 
of  this  head  makes  a  close  joint,  so  that  the  grease,  even  if 
melted,  is  prevented  from  leaking  out.  This  construction 
provides  a  neat,  durable,  and  simply  constructed  cup  tor  use 
on  small  or  large  bearings.  It  takes  up  little  space,  and  may 
be  quickly  and  easily  operated. 
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NEW  DESIGN  OF  PEERLESS  MULTIPLE  SPIN- 
DLE AUTOMATIC  SCREW  MACHINE 

In  the  depnrlnitnt  of  New  Macliinciy  ami  Tools  of  tlie  De- 
cember, 1908,  issue  of  Maciiinkky,  we  illustrated  and  described 
a  multiple  spindle  automatic  lathe,  or  screw  machine,  built 
by  the  I'eerless  Automatic  Machine  Co.,  of  Cleveland,  O.  This 
firm  has  recently  developed  a  variation  of  the  design  shown 
at  that  time,  possessing  features  which  fit  it  to  a  more  gen- 
era! line  of  work.  These  changes  relate  prin- 
cipally to  the  provision  of  a  constant  speed 
drive  with  geared  changes  for  the  spindle 
and  feed  mechanisms,  the  use  of  a  knee-type 
tool-hoUler,  and  the  provision  of  a  supple- 
mentary swinging  tool-holder,  applicable  to 
either  the  third  or  fourth  spindle  posi- 
tions. 

As  the  above  changes  have  been  made  with- 
out altering  the  general  construction,  the  ma- 
chine will  not  be  described  throughout.  It  need? 
merely  to  be  said  that  it  is  a  multiple  spindle 
machine  of  the  type  in  which  the  work  spin 
dies  revolve,  and  are  indexed  from  one  tool 
position  to  another  successively,  the  tools 
being  fed  by  the  longitudinal  movement  of 
the  holder  in  which  they  are  carried.  Two 
independent  cross-slides  are  provided.  The 
threading  mechanism  is  of  the  differentia; 
type,  in  which  the  tap  or  die  is  backed  off  by 
being  run  in  the  same  direction  as  the  spindle, 
but  at  a  higher  rate  of  speed.  All  the  move- 
ments of  the  machine  are  controlled  by  the 
longitudinal  feed  drum  shown  beneath  the 
tool-slide  in  Figs.  1  and  2,  and  by  the  vari- 
ous members;  keyed  to  the  cam  shaft  at  the 
rear  of  the  machine  in  Fig.  2,  this  being 
geared  with  the  longitudinal  cam.  The 
oil  pump  is  connected  by  sprocket  wheels  and  chain 
with  the  driving  pulley,  so  that  oil  is  always  supplied 
to  the  cutting  tools  as  long  as  the  spindles  are  in  mo- 
tion. 

The  arrangement  of  the  single  pulley,  constant  speed  drive 
is   most   plainly    shown    in    Fig.    3.     The    high-speed    driving 


shaft  operating  the  stock  spindles.  The  cliange  gears  provided 
give  a  wide  range  of  speeds  suitable  for  the  different  stock 
diameters  and  feeds.  The  cam  mechanism  is  driven  in  one 
of  two  ways — either  rapidly  at  constant  speed  from  a  direct 
ccnncclion  with  the  constant  speed  pulley,  or  through  change 
gearing  at  a.  slower  speed.  The  former  is  used  for  the  idle 
and  changing  stock  feeding  movements,  and  the  latter  for  the 
feeding  of  the  tool.  The  connection  with  the  constant  speed 
pulley,  when  the  spindle  head   is  being  indexed,  etc.,  insures 


Fig.  1.    Gear-driven  Peerless  Multiple  Spindle  Screw  Machine 

that  the  machine  shall  always  perfoi-m  its  idle  movements  at 
the  maximum  practicable  speed,  irrespective  of  the  spindle 
speeds.  The  change  froiji  idle  to  operating  feed  is  made  by 
dogs,  adjustably  mounted  on  the  circular  plate  at  the  end  of 
the  cam-shaft  shown  in  Fig.  .3. 

For  the  feeding  movements  the  cam  mechanism   is  driven 


lew  ot  Macmne,  showing  Oscillating  Tool  Holdei- 


Fig.  3. 


pulley  operates  the  entire  mechanism  of  the  machine.  It  may 
be  connected  directly  w-ith  a  clutched  pulley  on  the  line-shaft, 
or  with  tight  and  Icose  pulley  counter-shaft  if  desired.  It 
is  connected  through  reducing  gearing  with  the  constant 
speed  shaft  at  the  same  height  with  it  on  the  left.  Change 
gears,  as  shown,  connect  this  shaft  with  the  spindle  diiving 


End  View,  showing  Speed  and  Feed 
Change  Gears 


from  the  spindle  driving  shaft  through  the  quick  change  gear 
box  shown  at  the  right  in  Fig.  1.  This  gives  five  changes  of 
feed.  By  changing  about  the  two  gears  shown  on  shafts  in 
horizontal  alignment  with  each  other  at  the  left  of  Fig.  3, 
five  more  feeds  are  obtained.  By  using  an  extra  set  ot  simi- 
lar gears  furnished  with  the  machine,  ten  more  feeds  may  be 
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obtained  in  the  Siimc  iiiiiniier.  giviiiK  ii  lotal  of  20  changes, 
ranging  from  (iiiii;;  to  (1.024  inch  ft'ed  per  ri'volutlon  of 
tne  spindle.  Tliesi'  fteds  always  bear  a  di'llnite  ivlatlon  to 
tlie  spindle  8pee<l,  since  they  are  driven  from  the  spindle  driv- 
ing shaft. 

The  cam  mechanism  can  be  instantly  disengaged  and  locked 
into  disengagement  by  pnahing  inward  the  l<nob  shown  below 
the  feed  box  in  Fig,  2.  Tills  may  be  done  during  either  the 
active  or  the  idle  movenienls  of  the  machine.  The  cams  can 
thus  be  hand  operated  by  means  of  a  crank  handle  attached 
to  the  squared  end  of  the  shaft  projecting  from  the  feed  box. 
shown  in  Fig.  1.  To  set  the  cam  mechanism  into  action  again 
the  knob  is  pulled  outward,  thus  starting  the  feed.  It  is  im- 
possible to  start  the  fast  feed  when  the  tools  are  in  their  oper- 
ating position,  or  to  start  the  slow-feed  when  they  are  in  their 
idle  position,  so  that  there  is  never  any  danger  of  disaster  on 
Ihat  acconnl. 

The  auxiliary  tool-holder,  seen  best  in  Figs.  1  and  2,  is 
journalled  on  a  bar  held  in  the  spindle  bearing  cap,  and  slid- 
ing in  a  seat  on  tiie  upper  side  of  the  longitudinal  tool-slide. 
This   ojjerates.   as  previously   mentioned,   on   either   the  third 


Fig.  1,  which  causes  all  the  dittlrully  in  work  of  this  kind, 
is  dispensed  with.  After  the  dog  is  placed  in  position  ou 
the  centers,  no  further  atlenlion  is  reijuired.  It  is  held 
rigidly  In  the  driver,  while  still  permilting  movinient  in  any 
direction  as  re(iuired  by  the  work,  lis  action  is  automatic, 
so  Ihat  unskilled  labor  may  be  employed  in  oiierations  of  the 
kind  to  which  It  Is  adapted. 

Not  only  does  this  device  give  a  posilive  drive  for  taper 
work,  which  is  la<King  under  the  old  conditions,  but  It  miti- 
gates the  Indexing  errors  due  to  the  sliding  of  the  tapered 
tail  of  the  dog  in  or  out  of  the  slot,  when  set  up  as  shown 
in  Fig.  1.  This  accuracy  of  indexing  permits  the  milling  of 
rectangular  tapers  by  the  simple  raising  and  lowering  of  the 
head  center,  a  feature  which  Is  peculiar  to  this  make  of  dog 
and  driver. 


Fig.  1.    Type  of  Dogr  Commonly  Used       Fig.  2.    A  Dog  which  permits  Indexing  and  Spiral  Cutting  on  Taper  Work 

or  fourth  spindle  position.  '  It  is  oscillated  into  the  work  by 
the  cam  shown  in  Fig.  3,  adjustably  carried  by  a  rod  fast- 
ened to  and  moving  with  the  longitudinal  tool-slide.  A  spring 
returns  the  auxiliary  holder  to  its  normal  position. 

All  the  moving  parts  of  this  machine  are  guarded  wherever 
necessary.  These  guards  are  shown  removed  In  the  engrav- 
ings, to  permit  a  more  complete  view  of  the  mechanism. 


HILL  MILLING  MACHINE  DOG 

The  common  lathe  dog  ordinarily  used  in  the  milling  ma- 
chine is  veiy  unsatisfactory  for  indexing  work  on  taper  milling. 
as  every  mechanic  knows,  when  the  taper  is  obtained  by  rais- 
ing the  tail-stock  center.  Under  these  conditions  the  tail 
of  the  dog  slides  in  and  out  of  the  driver  slot,  so  that  it 
either  develops  lost  motion,  or  clamps  in  the  driver,  springing 
the  work  and  throwing  a  severe  strain  on  the  centers.  It  is 
(luite  common  to  use  a  shim  as  shown  in  Fig.  1  to  take  up 
the  varying  looseness  between  the  point  of  the  screw  and 
the  shifting  tail  of  the  dog.  The  liability  of  this  shim  to 
drop  out  under  ordinary  conditions,  and  the  practical  cer- 
tainty of  its  doing  so  when  milling  taper  spirals,  makes  the 
device  an   uncertain   one   at   the   very   best. 

In  Fig.  2  is  show'n  a  special  milling  machine  dog  made  by 
the  M.  B.  Hill  Mfg.  Co.  of  Worcester.  Mass.,  which  obviates 
in  a  very  satisfactory  way  the  difficulties  just  described.  As 
may  be  seen,  the  device  consists  of  a  driver,  clamped  to  the 
nose  of  the  dividing  head  spindle  or  to  the  live  center,  depend- 
ing on  the  construction  of  the  head,  and  provided  with 
grooved  jaws  in  which  slides  the  ball  shown.  The  tail  of  the 
dog  passes  through  this  ball,  moving  up  and  down  in  it  as 
the  angle  of  the  work  varies,  the  ball  at  the  same  time  mov- 
ing In  or  out  as  required.  The  ball  and  the  tail  of  the  dog 
are  hardened,  ground  and  lapped  to  a  close  fit.  The  grooved 
jaws  of  the  driver  are  split  and  provided  with  an  adjusting 
screw  for  maintaining  the  proper  fit  of  the  groove  on  the  ball. 

It   will   be   seen   that   the   set-screw   in   the   driver   used    in 


POSITIVE  BLADE  STOP  FOR  LANG  TOOL- 
HOLDER 

The  tool-holder  made  by  I  he  G.  U.  Lang  Co.  of  Meadville, 
Pa.,  illustrated  in  the  department  of  New  Machinery  and 
Tools  of  last  month's  issue  of  Macimnkhy,  has  been  improved 
by  the  provision  of  a  positive  stop 
or  abutment  for  preventing  the 
blades  from  backing  into  the  hole, 
even  under  the  heaviest  possible 
cuts.  The  change  consists  simply 
in  drilling  a  row  of  pockets,  which 
furnish  successive  seats  for  a  com- 
mercial hardened  steel  ball.  The 
ball  is  placed  in  that  one  of  these 
pockets  which  agrees  with  the 
length  of  the  blade  in  use.  The 
b'.ade  is  pushed  back  against  it  and 
is  thus  provided  with  a  positive 
stop.  In  tests  it  has  been  found  that 
a  blade  so  held  cannot  be  shifted 
liom  its  position  even  when  the 
clamp  bolt  is  lost  and  the  holder 
is  placed  in  a  vise  with  the  weight 
of  a  heavy  man  on  the  handle. 
Tliis  device  is  now  applied  to  all  tool-holders  of  the  style 
described,  made  by  this  company. 

*     *     * 

NEW  MACHINERY  AND  TOOLS  NOTES 

Centering  .\nii  L.^ying  out  Tool:  Jlax  Jaeger.  109  Xo.  Ter 
race  Ave.,  Mt.  Vernon,  X.  Y.  This  device  may  be  used  on 
circular  work  for  finding  the  center,  and  laying  out  the  posi- 
tions of  holes  and  surfaces  therefrom. 

Steel  Tool  R.\(k:  Davis  Mfg.  Co..  Milwaukee.  Wis.  This 
piece  of  shop  furniture  is  made  entirely  of  steel.  It  is  pro- 
vided with  two  shelves,  a  drawer  and  a  bin  for  waste,  etc. 
A  tool-chest  can   be  conveniently  mounted  on  the  top. 

Socket  Wrench:  Frank  Mossberg  Co.,  Attleboro.  Mass. 
This  wrench  is  provided  with  a  folding  handle  which  permits 
storing  the  tool  in  a  very  small  place.  Removable  sockets 
permit   its  use  on  a  wide  range  of  nuts  and   bolt-heads. 

%-lNCH  Riveting  M.\cniNE:  Harvey  Hubbell.  Inc.,  Bridge- 
port, Conn.  This  riveting  machine  is  of  the  maker's  well- 
known  rotary  type,  similar  in  principle  to  his  smaller  size. 
but  designed  for  use  up  to  and  including  7,/16-inch  diameter. 

20-Inch  Roioiiing  L.\tiie:  Schumacher  &  Boye.  Cincinnati, 
O.  This  lathe  is  of  simple  and  rigid  construction,  provided 
with  a  two-step  cone  for  a  6-inch  double  belt  and  double  back 
gears.  The  feeds  are  gear-driven  through  a  quick  change 
gear  box  of  the  Emmes  type. 

Down  Feed  Attaciime.nt  for,  Sh.^pek:  Queen  City  Machine 
Tool  Co.,  Cincinnati.  O.  This  attachment  is  operated  by  a 
v.orm-wheel  and  ratchet  mechanism,  controlled  by  dogs  adjust- 
ably mounled  in  a  slot  in  the  holding-down  gib.  for  the  ram. 
The  mechanism   is  very  compact  and   simple. 

Friction  Clutch:  Edgemont  Machine  Co..  Dayton.  O.  This 
clutch  is  of  the  type  in  which  a  split  rim  is  expanded  by  a 
lever  movement  against  the  inside  of  the  pulley  rim.  An 
improved  construction  gives  flexibility  to  the  friction  ring 
without  decreasing  its  holding  power. 

P.wzANT  Block  Letiering  Pen:  Keuffel  &  Esser  Co..  Hobo- 
ken.  X.  .7.  This  pen  is  made  in  a  variety  of  sizes,  any  one 
of  which  gives  a  line  of  definite  width,  no  matter  in  what 
direction  the  pen  is  moving.  A  reservoir  is  provided  to  per- 
mit the  use  of  the  pen  for  a  long  time  without  refilling. 
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Combination  Dkptii  Oaoi:  and  Sm'ABK:  Wm.  .1.  Gillard.  3617 
Cliiciigo  Ave..  Miiinoapolis.  Minn.  This  tool  consisls  of  a  pair 
of  telesroping  scales  ;ui<l  a  clamp,  so  arranged  tliat  the  scales 
may  be  used  either  as  a  depth  gage  or  as  a  square,  set  to  any 
desired  dimensions  within   the  range  of  the  tool. 

Horizontal  Spbino  Tk.stinq  Macimni::  Thomas  Carlln's  Sons 
Co..  Pittsburg.  Pa.  This  tool  applies  the  pressure  by  means 
of  a  horizontal  pneumatic  cyliiuler  mounted  on  a  framework 
of  convenient  construction  tor  handling  the  springs.  It  may 
be  profitably  used  also  as  a  bull-dozer  for  light  work. 

TuRKET  Latio::  Merlden  Machine  Co..  Meriden,  Conn.  This 
turret  lathe  has  a  20-lnch  swing,  and  is  provided  with  fric- 
tion head  and  back  gears.  The  turret  slide  is  adjustable 
vertically  and  longitudinally  for  centering  the  tool.  An  auto- 
matic chuck  is  provided,  and  an  overhead  brace  is  employed 
for  stiffening  the  turret  stud. 

No.  4  Geau-Dkiven  Plain  Mili.f.u:  Hendey  Machine  Co.,  Tor- 
rlngton.  Conn.  This  milling  machine  is  gear-driven,  with  a 
double  back-gear  connection.  The  feeds,  as  well,  are  positive 
and  gear-driven.  The  mechanism  is  a  modification  of  the 
well-known  Norton  gear  box.  Fifteen  spindle  speeds  are  ob- 
tained and  twenty-one  changes  of  feed. 

Gang  Dkill  with  Tai-1'ino  Mixiianism:  RocKiord  Drilling 
Machine  Co..  Rockford,  111.  This  gang  drill  is  composed 
essentially  of  three  of  the  maker's  regular  drill  presses,  pro- 
vided with  tapping  attachments.  A  single  belt  drive  is  used 
for  the  three,  and  the  frames  are  connected  by  stiff  cross 
bracing.     A  special  fast  feed  is  provided  for  reaming. 

RoTAKY  Hot  Swaging  Machine:  Langelier  Mfg.  Co.,  Provi- 
dence, R.  I.  This  tool  is  similar  to  the  makers'  well-known 
rotary  cold  swaging  machine,  with  the  addition  of  a  pneu- 
matic holding  device  for  the  work,  and  the  provision  of  an 
air  blast  tor  blowing  the  scale  away  from  the  dies.  An  oil 
pump  gives  continuous  lubrication  to  the  working  parts. 

Lemley  Friction  Clutch:  W.  A.  Jones  Foundry  &  Machine 
Co.,  800  Noble  St.,  Chicago,  111.  TTiis  is  a  clutch  of  the  type 
in  which  a  radial  flange  is  compressed  between  two  rings  of 
wcod,  the  compression  being  obtained  by  means  of  a  power- 
ful toggle  mechanism,  easily  operated.  The  adjustment  is 
simple.  The  clutch  is  made  in  both  the  pulley  and  cut-off 
coupling  styles. 

Helical  Wire  Coiling  Machine:  F.  B.  Shuster  Co..  New  Ha- 
ven, Conn.  This  machine  is  of  the  three-roll  type,  adjustable 
to  produce  helical  coils  out  of  wire  %  to  %  inch  in  diameter, 
in  coils  of  4  to  30  inches  in  diameter,  and  in  lengths  up  to 
16  feet.  The  pipe  mandrel  by  which  the  helix  is  supported 
revolves  in  such  a  way  as  to  reduce  the  friction  usually  re- 
'  quired  for  driving  the  coils. 

Radius  Mllling  Machines:  Newton  Machine  Tool  "Works, 
Inc.,  24th  and  Vine  Sts.,  Philadelphia,  Pa.  These  machines 
are  made  in  both  vertical  and  horizontal  styles,  for  milling 
radii  up  to  100  inches,  and  arcs  up  to  68  inches  in  length. 
While  adapted  to  a  general  line  of  radius  milling,  they  were 
originally  developed  for  steam  turbine  work,  on  which  they 
have  been  found  very  effective. 

Gang  Punch  with  Spacing  Table:  Long  &  Allstatter  Co., 
Hamilton,  O.  This  gang  punch  will  use  eight  13/16-inch 
punches  and  dies  simultaneously.  These  may  be  spaced  to 
any  convenient  lay-out,  and  each  may  be  rendered  individu- 
ally operative  and  inoperative  as  required.  The  spacing  table 
permits  the  longitudinal  indexing  of  the  work  accurately  to 
the  dimensions  given  on  the  lay-out. 

20-lKCH  Drilling  Machine  with  Positive  Feed  and  Double 
Spindle  Attachment:  Mechanics  Machine  Co.,  Rockford,  111. 
This  drill  press  is  provided  with  a  double  spindle  attach- 
ment, positive  feed  and  built-in  tapping  attachment.  In  the 
double  attachment  the  two  spindles  may  be  adjusted  through 
a  wide  range  of  center  distances,  being  held  in  a  circular 
slot  and  driven  by  a  gear  mounted  in  the  end  of  the  main 
spindle. 

I.MPROVED  Drafting  Machine:  Universal  Drafting  Machine 
Co.,  Cleveland.  O.  This  well-known  instrument  has  been  re- 
designed in  its  details,  while  retaining  the  same  principles 
employed  in  the  older  models.  The  principal  change  relates 
to  the  provision  of  ball  bearing  joints.  A  number  of  improve- 
ments have  also  been  made  in  the  supporting  mechanism, 
adapting  the  tool  for  use  on  boards  of  the  largest  size,  under 
a  wide  range  of  conditions. 

High-Duty  Face  Mill:  Cincinnati  Milling  Machine  Co.,  Cin- 
cinnati, Ohio.  This  face  mill  has  a  body  and  a  backing  ring  of 
machine  steel,  carrying  cutters  made  of  Vi  by  114-inch  stock, 
fastened  by  a  flattened  taper  pin  in  front  of  the  cutting  edge. 
Tlie  height  of  the  latter  is  adjusted  by  small  screws  at  the 
back  of  the  head.  This  cutter  has  been  found  by  the  makers 
to  produce  results  on  face  milling  work  hitherto  unattainable 
for  tools  of  the  same  size. 

Multiple  Starters  for  Large  Direct  Current  Motors:  West- 
inghouse  Co.'s  Pub.  Dept.,  Pittsburg.  Pa.  These  starters  are 
much  more  effective  and  safe  for  large  motors  than  those  of 
the  rheostat  type  used   for  the  smaller  sizes.     The  motor   is 


started  by  the  closing  of  series  of  switches.  Interlocked  so 
as  to  prevent  their  closure  except  in  the  proper  order.  All 
the  precautions  necessary  have  been  taken  to  prevent  danger 
from  overloads  under  all  possible  conditions. 

Machine  for  Finish  Grinding  the  Teeth  of  Gears:  Gear 
Grinding  Machine  Co.,  Detroit,  Mich.  This  machine  employs 
a  formed  emery  wheel  for  shaping  the  teeth  of  gears.  While 
especially  devised  for  finishing  gears  after  hardening.  It  has 
been  found  profitable  to  use  it  in  place  of  a  lliilsh  cutter  on 
soft  gears,  and  also  for  giving  the  proper  shape  to  cast  gear 
teeth.  An  automatic  truing  device  is  provided  which  keeps 
the  wheel  constantly   formed  to  the  correct  outline. 

Six-Foot  Radial  Drilling  Machine:  Newton  Machine  Tool 
Works.  Inc.,  24th  and  Vine  Sts..  Philadelphia,  Pa.  This  tool 
resembles  the  makers'  older  design  in  its  general  lines,  but 
has  been  greatly  strengthened  and  stiffened  throughout,  pre- 
senting an  unusually  powerful  appearance.  The  machine  has 
been  re-designed  from  data  collected  in  the  past  two  years 
from  a  number  of  prominent  shops.  It  is  designed  to  pro- 
duce results  superior  to  anything  hitherto  obtained  in  the 
way  of  output. 

Elapsed  T'i.me  Recorder:  International  Time  Recording  Co.. 
Flat  Iron  Building,  New  York  City.  This  instrument  is  of 
remarkably  ingenious  construction,  being  employed  for  stamp- 
ing on  a  ticket  the  date  and  hour  at  the  beginning  of  a  job, 
and  at  Its  completion,  stamping  the  time  of  completion  and 
the  elapsed  time — in  other  words,  the  time  it  has  taken  to 
do  the  work.  It  will  do  this  over  a  period  of  several  days, 
taking  into  account  only  the  hours  when  the  shop  has  been 
running  and  leaving  half-holidays  and  Sundays  out  of  con- 
sideration. Its  use  should  thus  greatly  facilitate  cost-keeping 
calculations. 

FOUKTEE.N-INCH    ENGINE   LaTHE  WITH    GEAR  BoX :     W.    P.   DaviS 

Machine  Co.,  Rochester,  N.  Y.  This  lathe  is  equipped  with  a 
quick-change  gear  box.  giving  30  possible  changes  ranging 
from  3  to  30  threads  per  inch.  Special  or  fractional  threads 
may  be  cut  by  changing  gears  at  the  end.  The  tail-stock  is 
offset  to  allow  the  compound  rest  to  be  swung  parallel  with 
the  bed.  and  it  is  provided  with  a  set-over  for  turning  tapers. 
The  carriage  has  a  deep  bridge,  and  the  cross-feed  screw 
collar  is  graduated  to  read  to  thousandths  of  an  inch.  With 
a  six-foot  bed  the  lathe  swings  37  inches  between  centers  and 
9%  inches  over  the  carriage.  The  cone  diameters  range  from 
4%  to  9  inches,  and  the  back  gear  ratio  is  10  to  1.  The  net 
weight  of  the  lathe  is  1,600  pounds. 

Liquid  Sealed  Annealing  Box:  Raymond  H.  Kinnear,  2  Rec- 
tor St.,  New  York  City.  This  annealing  box  is  of  unique  con- 
struction, in  that  it  is  rendered  air-tight  without  requiring 
a  luting  of  clay  or  similar  material.  The  form  of  the  box 
and  its  cover  provide  a  trough,  which  is  sealed  with  molten 
lead,  effectually  preventing  the  entrance  of  the  air  and  the 
consequent  oxidization  of  the  work.  When  the  box  has  cooled, 
the  cover  is  readily  withdraw-n.  The  outward  passage  of  gas 
generated  in  the  interior  is  not  restrained  by  this  construc- 
tion. The  lead  remains  in  the  groove  and  is  always  ready 
for  subsequent  heats.  A  small  quantity  of  graphite  floating 
on  the  top  prevents  its  oxidization. 

Accelerating  Cut  Planer:  Powell  Tool  Co.,  Worcester, 
Mass.  This  tool  of  which  mention  was  made  in  the  article 
entitled  "Improvements  in  High-Speed  Steel."  in  the  April. 
1909,  issue  of  Machinery,  employs  the  novel  principle  of 
starting  the  work  against  the  tool  at  about  the  ordinary  rate  of 
speed,  and  then  accelerating  it  to  a  cutting  speed  much  higher 
than  ordinarily  found  possible.  The  economy  from  this  opera- 
tion lies  in  the  fact  that  the  limiting  cutting  speed  on  a 
planer  is  usually  determined  by  the  impact  of  the  tool  on  the 
stock  at  the  beginning  of  the  cut,  consequently  the  rate  may 
be  increased  after  this  dangerous  impact  has  passed.  While 
there  has  been  a  recent  tendency  to  increase  the  reverse  of 
the  planer  table,  it  is  evident  that  this  increase  of  the  rate 
on  the  cutting  stroke  means  much  more  in  the  way  of  in- 
crease of  output. 

*     *     * 

A  POPULAR  RESOLUTION 

At  the  recent  convention  of  the  National  Machine  Tool 
Builders'  Association,  held  in  Milwaukee,  some  wag  brought 
down  the  house  by  having  Secretary  Montanus  read  the  fol- 
lowing resolution: 

Whereas:  The  designs  of  machine  tools  are  rapidly  chang- 
ing and  improving,  and. 

Whereas:  The  manufacturer  who  uses  tools  of  obsolete  de- 
sign is  doing  himself  and  his  employes  a  very  great  wrong, 
and. 

Whereas:  There  does  not  seem  to  be  any  method  so  far  de- 
veloped to  convince  the  user  of  obsolete  machine  tools  of  the 
wrong  he  is  doing  himself  and  the  community;  therefore,  be 
it 

Resolved:  That  this  association,  through  its  members,  urge 
upon  the  legislatures  of  the  various  States  to  pass  laws  mak- 
ing the  use  of  a  machine  tool  for  a  period  longer  than  ten 
years  a  crime  punishable  with  suitable  penalties. 


I 


Jiilv,  liio:) 


MACIJINKKY 


911 


A.  R.  M.  M.  AND  M.  C.  B.  ASSOCIATIONS 
CONVENTIONS 

The  fortysecoiul  annual  convention  of  the  American  Hull- 
way  Master  Mechanics'  and  the  forty-third  annual  convention 
of  the  Master  Car  Builders'  associations  were  held  at  Atlantic 
City,  N.  .].,  June  16-23  inclusive.  Following  the  custom  of 
alternatluK  the  conventions  In  the  matter  of  priority,  the  Mas- 
ter Mechanics"  Association  convention  was  lield  June  16,  17 
and  IS.  and  the  Master  Car  Builders'  Association  convention 
followed  on  June  21,  22,  and  2:i.  Simultaneously  with  these 
conventions  was  the  exhibition  of  railway  supplies  and  appa- 
ratus, machine  tools,  etc.,  under  the  auspices  of  the  Rail 
way  Supply  Manufacturers'  Association  on  Young's  New  Pier. 
This  is  one  of  the  most  Important  exhibits  annually  held  in 
the  United  Stales,  in  point  of  capital  represented,  comparlnp; 
favorably  with  many  national  expositions  that  are  widely 
advertised. 

The  general  technical  program  of  the  Master  Mechanics' 
Associatlcn  was  made  up  as  usual  consisting  largely  of  reports 
made  by  committees  interspersed  with  individual  papers,  as 
follows: 

June  16. — Discussion  of  reports  on:  "Mechanical  Stokers"; 
"Revision  of  Standards";    "Motor  Cars." 

Topical  discussion:  1.  "Is  the  additional  cost  of  flexib'e 
stay-bolts  justifiable?"  opened  by  H.  D.  Brown,  Erie  R.  R. 
2.  "Is  the  tisual  front  row  of  crown  bolts  in  a  locomotive 
boiler  beneficial  or  otherwise?"  opened  by  C.  A.  Seley,  Rock 
Island  Lines. 

Discussion  of  individual  paper  on  "Bank  vs.  Level  Firing," 
by  E.  D.  Nelson.  Pennsylvania  R.  R. 

June  17. — Discussion  of  reports  on:  "Castle  Nuts";  "Safety 
Valve";   "Superheaters." 

Discussion  of  individual  paper,  "Locomotive  Performance 
under  Saturated  and  Sujierheated  Steam,"  by  Prof.  W.  F.  M. 
Goss.  University  of  Illinois. 

Topical  discussion:  1.  "Vanadium  steel — Have  the  advan- 
tages claimed  and  shown  in  laboratory  tests  been  substanti- 
ated in  practice,  particularly  as  regards  the  strengthening  of 
locomotive  parts?"  opened  by  W.  C.  A.  Henry.  2.  "Are  by- 
pass valves  necessary  on  piston  valve  locomotives?"  opened 
by  H.  T.  Bentley,  Chicago  &  Northwestern  Ry. 

Discussion  of  reports  on:  "Widening  Gages  on  Curves"; 
"Steel  Tires."  • 

June  IS. — Discussion  of  reports  on:  "Tender  Trucks"; 
"Fuel  Economies";   "Lubricating  Material  Economies." 

Individual  paper:  "The  Transfer  of  Heat."  by  Prof.  Charles 
H.   Lucke,   Columbia  University. 

Topical  discussion:  1.  "Is  previous  railway  experience  of 
advantage  to  locomotive  firemen?  If  so,  how  may  this  be 
handled  in  a  practical  manner?"  opened  by  D.  R.  MacBain. 
X.  Y.  C.  R.  R.  2.  "Brick  arches  and  water  tubes,  their  value 
and  influence  on  fuel  economy,"  opened  by  J.  F.  Walsh,  Chesa- 
peake &  Ohio  Ry. 

The  meeting  was  conducted  by  President  H.  H.  Vaughan. 
assistant  to  the  vice-president  of  the  Canadian  Pacific  Ry. 

The  following  ofl5cers  were  elected: 

President.  G.  W.  Wildin,  N.  Y.  N.  H.  &  H.  R.  R. 

First  vice-president,  C.  E   Fuller.  Union  Pacific  Ry. 

Second  vice-president,  H.  T.  Bentley.  C.  &  N.  W.  Ry. 

Third  vice-president,  D.  F.  Crawford,  Pennsylvania  Lines. 

Treasurer,  Angus  Sinclair,  Railtvay  and  Locomotive  En- 
gineering. 

Executive  Committee:  C.  A  Seley,  C,  R.  I.  &  P.  (two  years) : 
D.  R.  MacBain.  N.  Y.  C.  &  H.  R.  R.  R.  (two  years);  F.  M. 
Whyfe,  N.  Y.  C.  &  H.  R.  R.  R.  (one  year). 

The  program  of  the  Master  Car  Builders'  Association  con- 
vention was  made  up  in  the  usual  manner  consisting  of  topi- 
cal discussions  and  individual  papers  as  follows: 

June  21. — ^Discussion  of  reports  on:  "Revision  of  Standards 
and  Recommended  Practice." 

Topical  discussion:  1.  "Wheel  defects — Is  a  brake  burn  due 
to  prolonged  brake  application  properly  an  owner's  defect? 
How  is  it  to  be  distinguished  from  the  defect  known  as  shelled 
out?"  opened  by  H.  D.  Taylor,  P.  &  R.  Ry.  2.  "Application  of 
suitable  lugs  to  steel  or  steel  iinderframe  cars  for  jacking  up 
car  bodies,  and  application  of  suitable  push  pole  pockets  to 
avoid  damage  to  cars,"  opened  by  Thomas  Paxton,  El  Paso 
&  S.  W.  Ry. 

Discussion  of  reports  on:  Train  Brake  and  Signal  Equip- 
ment"; "Brake  Shoe  Tests." 

June  22. — Discussion  of  reports:  "Tests  of  M.  C.  B.  Cou- 
pler"; "Revision  of  Rules  for  Loading  Long  Materials"; 
"Rules  of  Interchange,"  including  report  of  arbitration  com- 
mittee on  "Revision  of  Freight  and  Passenger  Car  Rules"; 
also  reports  of  committees  on  "Freight  Car  Repair  Bills  and 
Air-Brake    Hose";     "Cast    Iron    Wheels";     "Splicing    Sills"; 


"Tank  Cars";  "Safety  Appliances";  "Side  Bearings  and  Cen- 
ter Plates." 

.Mine  23 — DIscuBsion  of  reports:  "Freight  Car  Truck*"; 
"Painting  Steel  Cars";  "Side  and  End  Door  FlxtureB"; 
■Train  Pipe  and  Connections  for  Steam  Heat";  "ClaBBes  of 
Cars";  "Salt  Water  Drippings  from  Refrigerator  Cars";  "Re- 
vision of  Constitution  and  Hyl-aws";   "Subjects." 

Topical  discussions:  1.  "Wheel  mounting  pressures  for 
various  sizes  of  cast  Iron  and  steel  wheels,"  opened  by  W.  T. 
Gorrell,  P.  &  R.  Ry.  2.  "Cleaning  triple  valves  and  brake 
cylinders  on  freight  cars  to  meet  Interstate  Commerce  Com- 
mission requirements,"  opened  by  T,  L.  Burton,  C.  R.  R.  of 
N.  J. 

The  meeting  was  conducted  by  President  R.  F.  McKenna, 
master  car  builder  of  the  Delaware,  Lackawanna  and  Western 
U.  R.     The  following  officers  were  elected: 

President,  K.  H.  Clark,  C.  B.  &  Q.  R    R 

First  vice-president,  T.  H.  Curtis.  L.  &  N.  R.  R. 

Second  vice-president,  LeOrand  Parish.  L.  S.  &  M.  S.  Ry. 

Third  vice-president.  A.  Stewart,  Southern  Ry. 

Treasurer,  John  Kirby,  Adrian,  Mich. 

Executive  Committee:  D.  F.  Crawford,  Pennsylvania  Lines; 
F.  W.  Brazier,  N.  Y.  C.  &  H.  R.  R  R.;  C.  A.  Schroyer,  C.  ft  N. 
W.  Ry.;  J.  D.  Harris.  B.  ft  O,  R.  R.;  C.  E.  Fuller,  U.  P.  R  R. 
(hold  over) ;  H.  I).  Taylor.  P.  &  R.  Ry. 

The  Mechanical  Exhibits 

The  exhibit  of  machine  and  railway  appliances  comprised 
a  seemingly  larger  proportion  of  machine  tools  and  accessories 
for  the  machine  shop  than  any  previous  exhibit,  there  being 
about  fifty  concerns  represented  out  of  a  total  of  22K  exhibi- 
tors, who  manufacture  machine  tools,  machinists'  hand  tools 
and  other  accessories  that  are  used  in  metal  working.  The 
exhibits  were  arranged  on  Young's  New  Pier  in  the  same  gen- 
eral order  as  in  past  years.  Machinery  Hall  on  the  east  side 
of  the  pier  near  the  entrance  was  mostly  filled  with  machine 
tools  and  would  have  been  entirely  filled  had  the  manage- 
ment given  the  concerns  space  in  this  section  where  they 
properly  belonged.  A  passenger  car  vestibule,  steel  car,  and 
a  few  other  examples  of  rolling  stock  equipment  were  clearly 
out  of  place  and  should  have  been  grouped  in  another  part 
of  the  exhibit  with   related  exhibits. 

The  matter  of  proper  segregation  of  exhibits  is  important. 
In  the  business  districts  of  large  cities,  the  tendency  is  for 
competitive  lines  to  gather  in  the  same  localities,  and  the 
same  idea  should  be  followed  in  managing  exhibits  of  ma- 
chinery and  tools.  Lathes,  planers,  shapers,  grinding  ma- 
chines, boring,  drilling  and  milling  machines,  upright  and 
radial  drills,  boring  mills,  automatic  screw  machines,  nut 
tappers,  plain  grinding,  cylinder  boring  machines,  twist  and 
flat  drills,  reamers,  and  all  metal-working  tools  necessary 
for  locomotive  building  and  repair  work  should  be  grouped 
in  one  section  so  far  as  possible.  Blacksmith  shop  tools  and 
boiler  shop  tools  should  form  a  section  intermediate  with  the 
purely  machine  tools  section  and  the  sections  in  which  the 
rolling  stock  equipment  and  appliances  are  shown.  In  this 
section  should  be  shown  flue  welders,  flue  rattlers,  furnaces, 
riveters,  pneumatic  tools,  etc. 

Many  of  the  machine  tools  were  in  operation  and  when  all 
were  working  together  the  scene  was  animated,  indeed.  The 
tests  of  the  power  of  radial  drills  using  flat  twisted  high  speed 
drills,  attracted  a  great  deal  of  attention,  and  some  startling 
results  were  obtained  in  heavy  high  speed  drilling.  High 
speed  shapers  also  received  their  share  of  attention  and  many 
remarked  that  the  modern  shaper  is  a  very  healthy  competi- 
tor of  the  planer.  The  turning,  boring,  grinding,  and  thread- 
ing operations  did  not  lack  for  attention,  but  whether  it  was 
bestowed  by  railway  ofliicials  intelligently  or  not,  future  sales 
only  will  show. 

Exhibitors  of  Metal-working-  Machines  and  Accessories 

Ajax  Mfg.  Co..  Cleveland.  Ohio.  Improved  bolt  head  up- 
setting and  forging  machine;  high  speed  bulldozer  and  bend- 
ing machine;  reclaiming  rolls  for  re-rolling  scrap;  hot  saw- 
ing and   burring  machine. 

American  Blower  Co..  Detroit.  Mich.  Blowers  for  forges 
and  furnaces;  heating  and  ventilating  apparatus,  mechanical 
draft  apparatus;  vertical  enclosed,  self-oiling  steam  engines; 
Sirocco  blowers. 

American  Specialty  Co.,  Chicago.  III.  "Use-Em-Up"  drill 
sockets  and  sleeves:  Collis  high-speed  flat  and  flat  twisted 
drills,  universal  adjustable  blade  reamers. 

American  Tool  Works  Co.,  Cincinnati.  Ohio.  Engine  lathe. 
24-inch  by  12  foot,  driven  by  Northern  direct-connected  motor; 
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imilli-spc.'d  pliiii.r  :!«  imlios  x  ;!6  liulics  by  HI  l«<'l.  drivoii  by 
ilirocl-ronnected  Westinghouso  motor;  25-iiuh  ciaiik  shaper 
witli  speed  box.  driven  by  dlrect-conneoted  General  Kleetric 
motor;  Ti-foot  triple-geared  high  speed  plain  radial  drill. 
driven  bv  direct-connected  Crocker-Wheeler  motor;  2-fo()( 
high  speed  ball  bearing  radial  drill  with  tapping  allachment. 
driven  by  direct-connected  Lincoln  motor;  Willey  motor- 
driven  water  tool  grinder  with  2-inch  x  16-inch  wheel. 

American  Vanadium  Co..  I'ittslmrg.  Pa.  Vanadium  ores, 
alloys,  and  steels,  both  wrought  ami  cast,  comprising  saws, 
tires,  axles,  crank-shafts,   locomotive   frames,  etc. 

Armstroug-Blura  Mfg.  Co..  Chicago.  111.  Power  hack  saw 
machine,  portable  grinder  for  lathes  and  planers,  lever  punch 
and  shear. 

Armstrong  Pros.  Tool  Co.,  Chicago.  111.  'I'ool  holders, 
ralcliet  drills,  vises,  C-clamps,  knurling  tools  and  other  ma- 
cliine  shop  specialties. 

Hcsly  &  Co.,  Charles  H.,  Chicago.  111.  Besly  spiral  disk 
grinder,  spiral  circles,  taps,  oil  and  babbitt. 

Poker  &  Co..  Hermann,  New  York.  "Novo  Superior"  steel 
and  other  high-speed   steels,   including  "Intra"'  steel. 

Brown  &  Sharpe  Mfg.  Co..  Providence,  R.  I.  Plain  milling 
machine,  vertical  milling  machine,  and  attachments  for  mill- 
ing machines.     Machines  in  operation. 

Bullard  Machine  Tool  Co.,  Bridgeport,  Conn.  Vertical  tur- 
ret lathe,  in  operation. 

Carborundum  Co..  Niagara  Falls.  New  York.  Carborundum 
wheels,  sharpening  stones,  rubbing  bricks,  carborundum  paper 
and  cloth  and  other  abrasive  products. 

Celfor  Tool  Co..  Chicago.  111.  High  speed  drills,  reamers, 
counter-sinks,  three-lipped  drills,  chucks,  etc.  These  drills 
were  in  use  on  several  drilling  machines  in  the  exhibit. 

Chicago  Penuraatic  Tcol  Co.,  Chicago,  111.     Air  compressor. 

Chisholm  &  Moore  Mfg.  Co..  Cleveland,  Ohio.  Differential 
chain  hoists  in  various  sizes.  Including  a  30-ton  hoist. 

Cincinnati-Bickford  Tool  Co..  Cincinnati.  Ohio.  High  speed 
24-inch  upright  drill:  high  speed  20-inch  upright  drill;  5-foot 
high  speed  radial  drill.     Radial  drill  in  operation. 

Cincinnati  Planer  Co..  Cincinnati.  Ohio.  Forge  planer  37 
inches  x  37  inches  x  8  feet  with  four  heads  and  variable  speed 
motor  drive,  in  operation. 

Cleveland  Twist  Drill  Co.,  Cleveland.  Ohio.  Twist  drills, 
taps,  reamers,  sockets,  etc. 

Coe  Brass  Mfg.  Co.,  Ansonia.  Conn.  Extruded  brass  in 
various  cross  sections,  used  in  the  manufacture  of  locks,  pin- 
ions, ratchets,  gears,  etc. 

Cooper-Hewitt  Electric  Co..  New  York.  Cooper-Hewitt  mer- 
cury vapor  electric  lamp  for  shop  lighting. 

Davis-Bournonville  Co.,  New-  York.  Oxy-acetylene  welding 
and  cutting  plant  compri.'iin.g  torches,  generators,  and  com- 
pressors.    Demonstration    of   process. 

Davis  Expansion  Boring  Tool  Co..  St.  Louis.  Mo.  Expan- 
sion boring  tools,  lathe  tools,  planer  tools,  etc. 

Dudgeon.  Richard.  New  York.  Hydraulic  jacks,  comprising 
car  inspector's  railway,  plain,  base,  claw.  Independent  claw, 
horizontal  and  traversing  jacks;  electrical  power  pump,  and 
several  types  of  hand-operated  pressure  pumps. 

Foster,  Walter  H..  New  York.  Bolt  turning  machine.  Lassi- 
ter  stay-bolt  threading  and  reducing  machines,  stay-bolt  hole 
squaring  machine;  Potter  &  Johnston  automatic  machines; 
Lassiter  bolt  drilling  machine,  stay-bolt  nipper,  automatic  nut 
tapper. 

Goldschmldt-Thermit  Co.,  New  York.  Exhibit  of  thermit- 
welded  locomotive  frames,  driving  wheels,  connecting  rods; 
and  fire  brick  molds  shaped  to  fit  various  locomotive  parts 
used   in   thermit   welding. 

Gould  &  Eberhardt,  Newark,  N.  J.  24-inch  high  duty  shaper, 
driven  by  a  direct-connected  Northern  variable  speed  motor. 
Machine  in   operation. 

Greene-Tweed  &  Co..  New  York.  "Favorite"  reversible 
ratchet  wrench  and  other  specialties. 

Hill,  C'.arke  &  Co..  Inc.,  Boston.  Mass.  5-foot  triple  geared 
high  speed  radial  drill;  Milwaukee  plain  milling  machine; 
Milwaukee  full  universal  milling  machine  with  various  at- 
tachments; TTniversal  horizontal  boring  machine.  Milling 
machines  in  operation. 

Hammett.  H.  G.,  Troy.  New  York.  Radius  grinder  for  loco- 
motive links,  and  other  specialties. 

Harrington.  Edwin,  Son  &  Co..  Inc..  Philadelphia,  Pa. 
Geared  and  differential  hoists,  and   I-beam  trolley. 

Keystone  Drop  Forging  Works.  Chester,  Pa.  Drop  forgings 
for  locomotive  and  car  work. 

Landls  Tcol  Co.,  Waynesboro,  Pa.  Plain  and  universal 
grinders. 

Landis  Machine  Co.,  Waynesboro,  Pa.  Motor-driven  bolt  and 
pipe  threading  machines,  demonstrating  high  speed  thread- 
ing.    Machine  in  operation. 

Linde  Air  Products  Co..  Buffalo,  New  York.  Oxy-acetylene 
welding  and  oxy-coal  gas  cutting  apparatus. 

Link-Belt  Co.,  Philadelphia,  Pa.  Renold  machine  driving 
chains. 

Lodge  &  Shipley  Machine  Tool  Co..  Cincinnati,  Ohio.  En- 
gine lathe,  24-lnch  x  12  foot  patent  head,  motor-driven;  en- 
gine lathe  18-inch  x  8-foot  head,  motor- driven.  Machine  In 
operation. 


Manning.  Mii.xweil  &  Moore,  New  York.  Lathe,  shaper. 
drills,  inspirators,  valves,  and  other  specialties. 

National-Acme  Mfg.  Co..  Cleveland.  Ohio.  Automatic  multi- 
ple spindle  screw  machine   in  operation. 

Newton  Machine  Tool  Works,  Inc.,  Philadelphia.  Pa.  High 
duty  radial  drilling  machine;  cold  saw  cutting  off  machines; 
rapid   pidductinn  holt  threading  machines. 

Niles-Iiement-Poiid  Co..  New  York.  Pratt  &  Whitney  tool- 
room lathe,  tire  gages,  coupler  gages,  tire  tapes.  Pond  rigid 
turret  lathe,  rapid  action  tool  clamp  for  Niles  driving  wheel 
lathe,  etc. 

Norton  Co.,  Worcester,  Mass.     Alundum  grinding  wheels. 

Norton  Grinding  Co.,  Worcester,  Mass.  Norton  gap  grinding 
machine  for  locomotive  work  and  other  specialties.  Machine 
in  operation. 

Qufen  City  Machine  Tool  Co..  Cincinnati.  Ohio.  24-inch 
motor-driven  shaper  with  gear-box  driven  by  direct-connected 
Wostinghouse  motor.     Machine  in  operation. 

Revolute  Machine  Co.,  New  York.  Continuous  electric  blue- 
printing machine.     Machine  in  operation. 

Royersford  Foundry  &  Machine  Co..  Royersford,  Pa.  Punch- 
ing and  shearing  machines. 

Russell.  Blrdsall  &  Ward  Bolt  &  Nut  Co..  Portchester,  New 
York.  Finished  and  semi-finished  castellated  nuts,  hexagon 
nuts,  finished  case-hardened  nuts.  etc. 

Ryerson.  .Joseph  T..  &  Son.  Chicago.  111.  Rotary  bevel  shear, 
high  speed  friction  saw,  portable  automatic  key-seating  ma- 
chine, crank  pin  truing  machine,  flue  welding  machine.  In- 
ternal combustion  riveter,  etc.     Riveter  in  operation. 

Sellers  &  Co.,  William.  Philadelphia.  Pa.  Line  shaft  hanger 
with  cast  iron  boxes;  photcgraphs  of  new  car  wheel  lathe, 
locomotive  injectors,  etc. 

Standard  Tool  Co.,  Cleveland.  Ohio.  Twist  drills,  reamers, 
milling  cutters,  taps,  and  chucks. 

Stoever  Foundry  &  Machine  Co..  New  York.  Motor-driven 
automatic  pipe-bending  machine,  in  operation;  motor-driven 
pipe-threading  and  cutting-off  machine,  in  operation. 

Tindel-Morris  Co..  Eddystone.  Pa.  High-duty  cold  sawing 
machine  and  inserted  tooth  high-speed  steel  saw  blades. 

Underwood  &  Co..  H.  B..  Philadelphia.  Pa.  Portable  cylin- 
der boring  bar;  portable  crank-pin  turning  machine,  vertical 
boring  machine  for  small  gas  engine  cylinders,  etc. 

Watson-Stillman  Co..  New  York.  Hydraulic  jacks,  car 
wheel  and  crank  pin  presses,  hydraulic  rail  benders  and  jacks, 
and  turbine  pumps. 

Western  Tool  &  Mfg.  Co..  Springfield.  Ohio.  Lathe  and 
planer  tool  holders,  expanding  mandrels,  etc. 

Westinghouse  Electric  &  Mfg.  Co..  Pittsburg.  Pa.  Electric 
motors  arid  other  electrical  apparatus. 

Westinghouse  Air  Brake  Co..  Pittsburg.  Pa.  Cross-compound 
air  pump.  S'A  inches  in  section,  driven  by  duplicate  pump. 

Yale  &  Towne  Mfg.  Co..  New  York.  Electric  hoists,  chain 
blocks,  I-beam  trolleys  and  other  specialties. 


PERSONAL 

C.  E.  Chambers  has  been  appointed  general  master  me- 
chanic of  the  Central  Railroad  of  New  Jersey. 

C.  L.  Cook,  formerly  of  the  Fairmont  Coal  Co..  has  been 
appointed  chief  engineer  of  the  Fairiuont  Mining  Machine 
Co..  Fairmont,  West  Virginia. 

Edward  S.  Pomeroy  has  been  promoted  from  the  position 
of  foreman  to  master  mechanic  at  the  Smith  &  Wesson,  Inc.. 
revolver  manufacturers.  Springfield.  Mass. 

Harold  Wesson  has  been  appointed  assistant  superintend- 
ent at  the  Smith  &  Wesson.  Inc..  revolver  manufacturers. 
Springfield.   Mass. 

Richard  B.  Cavanagh  has  entered  the  firm  of  Macdonald  & 
Macdonald.  jiatent  lawyers.  ."iO  Church  St..  New  York,  and  the 
firm  name  hereafter  will  be  Macdonald.  Macdonald  &  Cav- 
anagh. 

H.  R.  Swartley,  Jr..  who  has  been  the  New  York  manager 
for  the  Electric  Service  Supply  Co.,  Philadelphia.  Pa.,  has 
taken  charge  of  the  Chicago  office  of  the  Variable  Speed 
Clutch  Co.,  of  Milwaukee,  Wis. 

E.  W.  McKeen.  for  many  years  connected  with  the  mechani- 
cal department  of  the  Union  Twist  Drill  Co.,  Athol.  Mass..  has 
been  appointed  manager  of  the  company's  New  York  store 
at  54  Warren  St. 

H.  F.  Frohman,  general  manager  of  the  S.  Obermayer  Co., 
Cincinnati.  Ohio,  read  a  paper  at  the  May  meeting  of  the 
American  Foundrynien's  Association  of  Cincinnati,  entitled 
"Standardizing  Foundry  Facings." 

Harold  A.  Richmond,  president  of  the  American  Emery 
Wheel  Works,  Providence.  R.  I.,  sailed  for  Europe  June  17 
on  the  Fhedrich  der  Grnssc.  Mr.  Richmond  will  visit  the 
company's  agencies  in  Berlin,  Vienna.  Paris,  and  Copenhagen. 

F.  W.  Jackson,  who  has  been  connected  with  the  engineer- 
ing and  sales  department  of  the  Harrisburg  Foundry  &  Ma- 
chine Works.  Harrisburg.  Pa.,  for  a  number  of  years,  has  been 
appointed  district  manager  of  the  company  for  the  Baltimore 
district  with  headquarters  at  1415  Continental  Trust  Building. 
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Curtis  Dougherty,  formerly  superintendent  of  the  Spring- 
flelil  division  of  the  Illinois  Centnil  Railroad,  has  been  pro- 
moted to  tlie  position  of  superintendent  of  the  Queen  & 
Crtscent  Uoute  and  Alabama  Great  Southern  R.  H.,  with  head- 
quarters In  Cincinnati,  Ohio.  Mr.  Dougherty  lelt  the  Illinois 
Central  H.  U.  I'Vbruary  1,  11)07,  to  go  to  the  Queen  &  Crescent 
Route  as  assistant  general  engineer  to  Mr.  H.  E.  Warrington, 
who  has  Just  resigned. 

W.  A.  Hopkins,  who  has  had  charge  of  the  electric  construc- 
tion work  of  the  Wabash  Rallrcad,  and  who  was  the  real 
organizer  of  the  electrical  department,  has  resigned,  and  is 
now  In  charge  of  the  southwestern  branch  of  the  New  York 
Safety  Car  Heating  &  Lighting  Co.,  covering  territory  extend- 
ing from  St.  Louis  to  the  Gulf  of  Mexico  and  west  to  the 
Pacific  coast  liuluding  Mexico,  and  as  far  north  along  the 
coast  as  Washington.  The  company  now  employing  Mr.  Hop- 
kins has  for  a  number  of  years  had  exclusive  control  of  the 
Pintsch  lighting  system,  but  now  will  push  the  electric  light- 
ing system  of  trains  also. 

•  •     • 

OBITUARIES 

Benjamin  F.  Jones,  for  forty-two  years  the  timekeeper  for 
the  Collins  Co.,  Collinsville,  Conn.,  died  May  14,  aged  seventy 
years. 

John  W.  Brawn,  of  Brawn  &  Sellers.  Holyoke,  Mass.,  manu- 
facturers of  wire  cloth,  Fourdinier  and  dandy  rolls,  died  at 
his  home  in  that  city  June  3.  aged  sixty-nine. 

George  W.  Hall,  foreman  of  tlie  polishing  room  In  Smith  & 
Wtsson,  pistol  manufacturers.  Springfield,  Mass.,  died  May  29, 
aged  fifty-one  years.     Mr.   Hall  was  treasurer  of  the  factory 

relief  association. 

*  *    * 

COMING  EVENTS 

July  8-10. — Massachusetts  State  Conventinu  of  the  National  Asso- 
ciation of  Stationary  Engimers  at  Springflold.  Mass.  Exhibit  of  steam 
specialties  and  I'nginoers'  supplies  in  Oiaves  Hall. 

July  10-17.  —  Winnipeg  (Manitoba)  Industrial  Exhibition  from  July 
10  to  17.     .\.  W.  Bell,  manager  and  secretary.  Winnipeg,  Manitoba. 

August  9-14. — Seventeenth  National  Irrigation  Congress,  Spokane, 
Wash.,  for  the  consideration  of  an  action  on  irrigation,  drainage, 
forestry,  good  roads,  deep  waterways,  and  home  building.  Arthur 
Ilttoper.  secretary.  Board  of  Control,  Spokane,  Wash. 

September  l!."i  October  9. — Hudson-Fulton  celebration  of  the  three- 
hundredth  anniversary  of  the  discovery  of  the  Hudson  Kiver  by  Hcn- 
diiek  Hudson  in  1U09,  and  the  one  hundredth  anniversary  of  the  suc- 
cessful application  of  steam  to  the  navigation  of  the  Hudson  Kiver 
in  1 S07.  Tile  headquarters  of  the  commission  are  in  the  Tribune 
building.  .\ew  York  City,  tieneral  Stewart  L.  Woodford,  president, 
and  Mr.  Henry  W.  Sackett,  secretary.  The  commission  solicits  the 
loan  of  collections  of  machinery,  models,  books,  etc.,  having  a  bearing 
on  the  history  of  early  steam  navigation   in  the  United  States. 

October  4-8. — Annual  conventions  of  the  American  Street  and  Inter- 
urban  Railway  Association,  American  Street  and  Interurban  Uailway 
Accountants*  Association.  American  Street  and  Interurban  Railway 
Engineering  Association.  American  Street  and  Interurban  Uailway 
Claim  Agents'  Association,  American  Street  and  Interurban  Uailway 
Transportation  and  Traflic  Association,  American  Street  and  Inter- 
urban Uailway  Manufacturers'  Association,  at  Denver,  Col.  Bernard  V. 
Swenson,  secretary  and  treasurer,  29  West  39th  St.,  New  York. 

SOCIETIES  AND  COLLEGES 

AnsiouR  Institute  of  Technology,  Chicago,  111.  Bulletin  No.  4  on 
the  summer  session  which  comprises  courses  in  electrical  engineering, 
chemical  engineering,  civil  engineering,  practical  shop  work,  physics, 
mathematics,  mechanics  of  engineering  and  drawing.  Address  tor 
further  information  Dean  of  Engineering  Studies,  Armour  Institute  of 
Technology,  Chicago. 

Museum  of  Safety  and  Sanitation,  29  West  39th  St.,  New  York, 
announces  the  election  of  Arthur  Williams  to  the  board  of  trustees. 
Mr.  Williams  is  the  general  inspector  of  the  New  York  Edison  Com- 
pany and  a  member  of  the  American  Institute  of  Electrical  Engineers, 
In  1907  he  was  decorated  by  the  French  Government.  He  is  a  member 
of  tho  .American  section  of  the  Inteniational  Housing  Congress  and  was 
a  member  of  the  Eighth  International  Congress  of  Social  Insurances 
at  Rome,  190S.  Mr.  Williams  will  Serve  on  the  lecture  committee  of 
the  museum. 

NEW  BOOKS  AND  PAMPHLETS 

Pkoceedings    of   the   Twenty-eighth    Annual    Co.nvextio.v    of   the 
.\merican    Water    Works    Association    Held    at    Washington, 
D.   C,    May   11-16.   1908.      800  pages,    6x9   inches.      I'ublished   by 
the  secretary,  J.  M.  Dlven,  14  George  St.,  Charleston,  S.  C. 
On   the   Rate  of  Formation   of   Monoxide   in   Gas   Producers.     By 
J.    K.    Clement.      47    pages,    6x9    inches.      Tublished    by    the   Uni- 
versity of   Illinois  Experiment   Station,   Urbana,    111.,   for  free  dis- 
tribution. 
Engine  Lathe  Work.     By  Fred  H.  Colvin.     180  pages,  4^x7  inches, 
127  illustrations.     Published  bv  the  Hill  Publishing  Co.,  New  Y'ork. 
Price  .?!. 
The  work  treats  of  the  engine  lathe,  circular  lathe  work,  driving  the 
work,   tools  for  turning.   face-|)late  work,   chucks   and   chucking,   boring 
tools,  taper  turning,  thread  turning,  test  indicators,  care  of  lathes,  etc. 
It  Is  partly   made   up  of  elementary  articles  published   in    the  monthly 
edition   of  the  American   Muchinist.      It  will   be  found  generally   useful 
by    apprentices,    students    and    trade    schools    and    others    desiring    to 
obtain  elementary  knowledge  of  the  construction,  use  and  operation  of 
the  engine  lathe. 

Westinghouse    E-T    Air    Brake    Construction    Pocket    Book.      By 

W.    W.   Wood.      242  pages.   5x7    inches,   illustrated.      Published   by 

Norman   W.   Henley  &   Son.   New   York.      Price  $2. 

This    instruction    pocket    book    on    the    Westinghouse   E-T   air   brake 

equipment    differs    from    other   works   on    the    air    brake,    in    that    it    is 

not    of   the   catechism    form,    which    has    been    the    popular    method    of 

explaining  air   brake   apparatus   and    other   apparatus   used    in    railway 

and  stationary  engineering.     The  m-w   E-T  equipment  is  described  in 

detail.      In   this   equipment    tho   enliri'  apparatus,   including  the   engine 

and   tender  brake,    has   boon    rrconstrui'ted.   and   although   the   principle 

of  the  common  triple  valve  has  been  retained,  the  general  construction 

of  the  new  equipment  is  so  dilterent  from  the  older  form  that  railway 


men   muKt   study   Its  conntructlun   In  order  to  un>l   ■ ""' 

and  action.     Tlie   bt^uk    \n   lllutiiruted   with  nuni>  i 

Hhuwliif;    the    pIpfB,    cylinders,    renervolrfl,    etc., 

vurliiUH  partx  of  the  ap|iiirutiiK  belnt  Indicated  In  ■■n-nn  bo  hi   ij  muoi- 

the  hiuily  uf  the  iippuraiiis  convenient  and  easy. 

(iA.s    i:.vciiNK   Tumicv    A.M>    Iii:Niii.v.      Uv    II     C.    Mehrtena.      1!5<5   pagei-, 

5xs   ini'his.    illUHtrated.      Publlalivd   by   Jubu    Wiley   A  Honii,   New 

York.      Price  $2..'i0. 
The  Increase   In   lm|jortanei-  and   general   intorent   In   tho  gas   rngli.e 
Is  to  Kuiue  extent  Indirated  b,\'  the  nii'iilier  of  new  |joot;4  thai 
published    111    itn-    liihi    few    yeaic      The   book    In    ri-vlew    hit 
pared    fur    Kliuteiits,    draftfliiien.    •iigliieerH    and    m*'ii    who    • 
i-iigines,  rihI  Is  baseil  on  the  autlior'b  liifetriieilun  work  at  t) 
.Agrleiiltiii-al    I'ollege.      It  treats   of   the  general   principle  o: 
heat.    theniiodynamli'K,    coiiibUKlluii,    fuel,    laws    •,.'    ;;ii-i  s 
elllelency,  exiiloslvo  iiilxtures.  mixing  valves  and  ' 
Ignition,   cooling,  exhaust,  selection  of  type,  d^'t*  i 
elpal    dimensions,    forces   acting   In    the   gas   engli 
slons  of  purls,   gas  engine   manipulation,    testing.    m.M. 
given    i»n    tile    physical    properiirs    of    materials,    pen- 
properties  of  fuel  gases,  volumes  and  specific  heats  of  ^  ■* 

at  dilTerent  altitudes,  strength  of  materials,  heat  and  power  ujiUa, 
vojiiiiif,  pressure  and  temperature  curves.  The  work  has  the  appear- 
ance of  being  a  practical  and  carefully  prepared  book  that  will  appeal 
more  to  the  student,  draftsman  and  inKineer  than  to  the  general  run 
of  men  operating  gas  engines.  \Ve  would  noi  recomnienu  It  to  the 
latter  class  unless  they  are  Intensted  in  the  problems  concerning 
design  and  the  thciniodynamics  of  gas  engines. 
Calculation  ok  Ciia.vge   Wheels   fob   Screw   Cutting   LAxnES.     By 

D.   l)e   Vrles.     83  pages,   5"ix8M!   inches.     Published   by   Bpon  & 

Chamberlain,  New  Y'ork.  Price  ?1.50. 
In  this  work  the  author  has  handled  the  problem  of  change  gearing 
of  lathes  in  a  very  ambitious  manm  r.  but  one  discouraging  to 
machinists  who  wnulil  buy  a  work  of  tills  character  to  obtain  simple 
directions  for  gearing  engine  lathes.  For  a  designer  of  machine  tools 
who  wishes  to  study  the  method  for  calculating  approximate  fractions 
at  length  he  will  lihd  this  part  carried  out  In  great  detail.  The  liook 
is  divided  into  three  chapters.  The  first  describes  the  change  imihan 
Ism  of  the  engine  lathe:  the  second  and  longest  chapter  Is  divided 
Into  heads,  as  follows:  System:  what  change  wheels  are  to  t>e  found 
on  a  lathe;  the  cutting  of  metric  threads  with  a  metric  lead  screw: 
the  cutting  of  English  threads  with  a  metric  lead  screw  :  the  cutting 
of  Englisli  threads  with  an  English  lead  screw:  the  cutting  of  metric 
threads  with  an  English  lead  screw:  the  wheel  with  127  teeth;  method 
of  calculating  approximate  fractions;  the  proof  of  the  sum:  fixing  up 
the  wheels:  thread  cutting  with  double  compound  threads;  the  cutting 
of  left  hand  threads.  In  the  third  chapter  the  forms  of  thread  sec- 
tions, tyiies  of  threads,  screw  cutting  tools,  etc..  are  discussed.  We 
believe  that  the  book  would  be  better  appreciated  by  the  mass  of 
machinists  if  the  section  on  the  method  of  calculating  approximate 
fractions  and  finding  the  approximate  fraction  were  simpllflert  and 
made  much  shorter. 

CATALOGUES  AND  CIRCULARS 

.\MERICAN  Blower  Co..   Detroit.  Mich.     Catalogue  of  Sirocco  fans. 

Skinner  Chick  Co..  New  Britain,  Conn.  -Pamphlet  illustrating 
Skinner  chucks. 

Ball  &  Wood  Co.,  ?:il?.abethport,  N.  J.  Catalogue  of  Kateau-Smoot 
low-pressure  turbiues  and  generators. 

Emerson  Electric  Mfg.  Co..  St.  I.ouis.  Mo.  Bulletin  No.  3008  on 
factory   sewing  machine  electric   motors. 

Waltham  Machine  Works.  Waltham,  Mass.  Leaflet  illustratUig 
escape  wheel  cutting  machines  for  watch  work. 

LiNDE  Air  Products  Co.,  Buffalo,  N.  Y.  Descriptive  pamphlet  of 
"P.\rokopt"  apparatus  for  cutting  metals. 

i'lin.T.iPS  Pressed  Steel  Pulley  Works,  Philadelphia.  Pa.  Blotter 
advertising  Phillips  pressed  steel  pulleys. 

General  Electric  Co.,  Schenectady,  N.  Y'.  Bulletin  No.  4662 
of  Thompson  recording  watt  meters  for  switchboard  service. 

Westinghouse  Electric  &  Mfg.  Co.,  Pittsburg,  Pa.  Small  cata- 
logue of  Westinghouse  electric  motors  for  the  office,  store  and  shop. 

.Tones  &  Lam.son  Machine  Co.,  Springfield.  Vt.  Pamphlet  contain- 
ing detailed  description  of  chip  breaking  turner  for  the  flat  turret 
lathe. 

Crocker-Wheeler  Co..  Ampere.  N.  J.  Bulletin  No.  114,  super- 
seding Bulletin  No.  77  on  coupled  type  alternating  current  genera- 
tors. 

H  G.  Hammett.  Trov,  N.  Y'.  Leaflet  illustrating  radius  grinder  for 
locomotive  links  and  Imk  blocks.  The  machine  can  also  be  converted 
into  a  surface  grinder. 

S.  Obermayer  &  Co..  Cincinnati.  Ohio.  Pamphlet  advertising  Obcr- 
mayer  foundry  products  and  containing  a  guide  to  points  of  Interest 
in  and  adjoining  Cincinnati. 

TiNDEL-MoRRis  Co..  Eddvstone.  Pa.  Bulletins  Nps.  1,  2,  4  and  5 
of  Tindel  high-duty  inserted  tooth  cold  saw  blades,  crank-sbalt  lathes 
and  crank-shaft  grinding  lathes. 

W.  S.  Rockwell  Co..  .10  Church  St..  New  York.  Pamphlet  lllus- 
tratmg  Rockwell  melting  furnace  for  copper,  brass,  bronze,  aluminum, 
silver,  gold,  iron,  steel,  etc. 

Electric  Welding  Products  Co..  Cleveland.  Ohio.  Booklet  illus- 
trating electrically  welded  gas  engine  valve  stems  and  other  welded 
products  largely  used  in   the  manufacture  of  automobiles. 

Warner  &  s'wasey  Co.,  Cleveland,  Ohio.  I'amphlet  illustrating  the 
Warner  &  Swasev  turret  lathe,  telescopes,  bhioculars  and  other  prod- 
ucts exhibited  at"  the  recent  Cleveland  Industrial  Exposition. 

GisHOLT  Machine  Co..  Madison.  Wis.  Leaflet  for  loose  leaf  binder 
illustrating  operations  of  finishing  street-oar  motor  pinions  on  the 
Gisholt  24inch  big  bore  turret  lathe  with  o-inch  spindle  hole. 

Joseph  Dixon  Crucible  Co..  .lersey  City.  N.  J.  Booklet  on  care 
of  belting,  containing  illustrations  showing  methods  of  lacing  belts 
and  giving  practical  pointers  on  general  care  of  belts  and  application. 

Uichard  Dudgeon,  Broome  &  Columbia  Sts..  New  York.  Catalogue 
No.  6  of  hydraulic  jacks  and  power  pumps  made  in  a  great  variety  of 
styles  and  sizes  for  all  classes  of  service. 

Cincinnati  Iron  &  Steel  Co.,  Cincinnati,  Ohio.  General  catalogue 
of  shears,  punches,  hoists,  travelers,  etc..  for  structural,  boiler,  machine, 
wagon,  blacksmith,  sheet,  metal,  and  other  shops. 

Richard  W.  Jefferis  Co.  Camden.  N.  J.  Folder  Illustrating  Jef- 
feris  pressed  steel  lockers  for  use  ui  armories,  gymnasiums,  factories, 
clubs,  stores,  oflices,  schools,  shops,  etc. 

HEss-BRiGiir  Mfg.  Co.,  Philadelphia.  Pa.  Catalogue  of  propeller 
thrust,  ball  l".--ring  blocks  for  maruie  engines  and  other  service  requir- 
ing efficient  thrust  bearings. 

Cincinxati-Bickford  Tool  Co..  Cincinnati.  Ohio.  Folder  describing 
the  Cincinnati  24-inch  high-speed  shaft-driven  drilling  and  tapping 
machine  with  motor  and  gear  box  drive. 

CoxsOLiD.ATED  Safetv  Valve  Co.,  85-89  Liberty  St..  New  York.  Re- 
print of  paper  bv  Philip  G.  Darling  on  safety  valve  capacity  read 
before  the  American  Society  of  Mechanical  Engineers,  February  23. 
19119. 

Electric  Welding  Products  Co..  Cleveland.  Ohio.  Booklet  Illus- 
trating  finished   steel   bolts  and   screws   having   the   heads   electrically 
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Severe  Service  Demands  Sub 
stantial  Construction 

That  is  why  so  much  care  is  given  to  the  design  and 
construction  of  each  part  of  B.  &  S.  Milling  Machines. 


npHE  accompanying  cuts 
show  excellent  examples 
of  the  strong  and  rigid  con- 
structions employed  in  the 
Spindle  speed  and  feed 
cases  of  the 

B.  &  S. 

Constant  Speed  Drive 

Milling:  Machines 


"^"OTE  the  rigid  mounting  of  change  gears  and  the  compact  and  heavy 
proportions  of  supporting  parts — All  shafts  are  of  steel,  hardened  and 
ground  and  run  in  bronze  bearings— All  gears  are  of  hardened  machinery 
steel  and  have  long  pointed  teeth  to  afford  instant  engagement  without 
employment  of  any 
auxiliary  mechan- 
ism— The  holes  in  all 
gears  are  ground  con- 
centric with  the  pitch 
circle  after  hardening; 
silent  running  is  thus 
assured  —  The  sim- 
plicity of  the  oiling 
arrangement  is  plainly 
apparent  in  both 
cuts. 


Brown   ®,  Sharpe   Mfg'.  Co 

PROVIDENCE,  R.   I..  V.  S.  A. 
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.M.\(1I1.\'EHY 


p 

This  is  our  New  21" 

Power  Feed 
Automatic  Stop  Drill 

MOTOR  DRIVE 

This   machine   l^  accurate,  powerful, 
and  quickly  operated.    Will  drill  i^" 
hole  in  solid  t  ast  iron.     It  is  equipped 
with  I    H.  P.  General  KWctric  D.  C. 
Motor.    Great  drill  for  light  manufac- 
turing purposes.     For  sale  by   ^^an- 
ning,   Ma.\well  iV   Moore,   New  York 
('ity. 
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QROBBINSC) 


A   long   line  of  satisfied  users 
endorse    tHe    Robbins    Patent 
Cbain  Tongs  as  tbe   best 
device   of  its   Kind. 


Manufactured 
by 

Robbins, 
Gamwell 

Company 


Our  trade  mark  on  every  tool  is  a  guarantee 
for    strength,    safety    and    efficient    service. 

Write  for  Circular. 

Walworth  Manufacturing  Co. 

DISTRIBUTING    AGENTS 

128-130  Federal  Street,  BOSTON,  MASS. 

New  YorK  Office:   ParK  R-owr  Building' 

WRITE  FOR  RED  BOOKLET-SHOWING  WALWORTH  PIPE  FlTTi:  .G  TOOLS 


TrQ)Q;  LS 

and 


ESTABLISHED    IN    1887 


PLANERS: 


24"  X  24"-27    X  27"-30  '  X  30"-36'  x  36"-42"  x  42 
48"  x  48"-60 '  X  60  -any  length. 


Textile  Feed  Roll  Fluting  Planers.  Frog  and  Crossing 
and  Switch  Point  Planers.  Locomotive  Connecting 
Rod  Planers  48"x  17  'x  16".  Duplex  Planers,  cutting 
a  full  stroke  both  ways  46"  x  18"  any  length. 

Manufactured  by 

Woodward  &  Powell  Planer  Go. 

WORCESTER,  MASS. 

Manning,  Maxwell  &  5Ioobe.  Xew  York  City,  rhiladelphia.  Chicncn. 
111.,  Milwiuikee.  Wis.,  Seattle.  Wa,-;h.,  Poi-tlarid.  dre^'on.  St.  Umit*.  Mo.,  Titts- 
buiv.  I'n..  Cleveland.  Ohio.  Boston.  Ma.ss..  Birmingham.  Ala..  Mexico  City. 
Mexifo.  Yok<)haina,  Japan.  Canton  and  Hongkong,  China.  Henshaw. 
BuLKLEY  &  Co.,  San  Francisco,  Ciil.  and  Ia»s  A  n^L-U-s.  Fenwkk  P"kf.bes  & 
Co..  Paris,  France ;  BolKium.  Italy.  Switzerland  and  Spain.  TIkrman 
Haelbig,  Dresdfn-A  3,  CJfrniany  and  Aiistiia. 


42"x42'xl2' 
Planer  with 
two  heads  on 
cross  rail  and 
one  head  on 
face  of  each 
housing. 
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12  TO  20 
MORH 


TIMES 
OUTPUT 


P.  (D.  W.  Vertical 
Surface  Grinder 

will  grind  from  12  to  20  times  faster  than  any 
other  surface  grinder.  Cup  shaped  wheel  covers 
full  width  of  work  insuring  perfect  flatness  to- 
gether with  rapid  reduction. 

I-'urnished  with  magnetic  chuck  (as  shown)  for 
holding  flat  work  or  with  revolving  table  for 
discs,  rings,  collars,  etc. 

Write  for  Illustrated  Circular. 


The  p.  &  \N'.  Vertical  Surface  Grinding:  Machine 

Multiple  Spindle  Drilling  Machine 

with  adjustable  spindles  for  drilling  simultaneously 
a  number  of  holes  in  a  great  variety  of  work  from 
an  automobile  hub  to  heavy  vault  plates. 


The  p.  &  VV.  Spline  MlliinK  Machine 


I 


3613 
The  P.  &  W,  Adjustable  JVluIti  Spindle  Drill 

Slot  Milling 

The  P.  &  \V.  Spline  Milling  Machine  is  an  en- 
tirely new  machine  for  milling  slots  with  closed 
ends,  keyways  and  an  endless  variety  of  other 
work — greatly  reducing  the  cost  of  production. 

Machine  is  automatic,  very  rapid  and  accurate. 

Complete  Illustrated  Catalog  '-The  Spline 
Milling  Machine,"  mailed  on  request 

MACHINISTS'  SMALL 

Taps.  Dies,  Die  Stock  Sets,  Solid  and  Adjustable 
Renshaw    Ratchets.     High    Speed    Drills,     Boiler 

Write  for  Small 


PRATT    ®.    WHITNEY    COMPANY. 

Offices— New  York.  Ill  Broadway.  Boston,  Oliver  Bldg.  Philadelphia,  21st  and  Callowhill  Sts.  Pittsburgh,  Pa.,  Prick  Bldg.  Chicago,  Commer- 
cial National  nank  Bldg.  St.  Louis,  Mo.,  516  No.  8d  St.  Birmingham.  Ala.,  Brown-JIarx  Bldg.  Agents  for  Canada,  The  Canadian  Fairbanks 
Co..  Ltd.     Montreal,  St.  John,  Toronto.  Winnipeg,  Calgary  and  Vancouver.     London,  E.  C,  Buck  &  Hickman,  Ltd.,  2  and  4  Whitechapel  Road 
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MACHINERY 


MILLING 
THREADS 

is  the  modern  way  insuring 
greatest  accuracy  as  well  as  in- 
creased output. 

Soft  or  hard  spots  in  the 
stock  are  not  torn  or  chipped. 

For  screws,  spiral  gears, 
worms,  tlexible  shafts,  etc.,  the 
lathe  cannot  compete  in  ac- 
curacy, finish  or  output. 


Write  for  Culaloij 
•Thread  Milliug  Machines  ' 


The  5x48  P.  &  W.  Automatic  SIzlne  Grinder 

THe  Open 
Turret 

Solid  backing  for  tools  as 
well  as  a  solid  seat. 

305^^  heavier  than  any 
turret  lathe  of  its  size. 

Cross  sliding  turret  with 
a  broad  base  and  narrow- 
guide. 

Stationary  head  stock, 
most  practical  and  conven- 
ient for  either  belt  or  motor 
drive. 

Positive  turret  binder. 

\]'rite  for  Catalog 
"Tlie  Open  Turret  Lathe." 

TOOLS  AND  GAUGES 

Reamers,  Solid  and  Inserted  Blade  Milling  Cutters, 
Punches   Taper    Pins,   Slitting   Saws,   Flue    Beaders. 

Tool  Catalog. 


6x80  Inch  P.  &  V  .  Thread  y.llllni;  Machine     Built  In  6  Sizes 

AUTOMATIC  GRINDING 
TO  WITHIN  .0001   INCH 

Removing  the  last  thousandth, 
usually  the  most  expensive  part  of  a 
grinding  operation,  is  done  on  the  P. 
&  W.  .Automatic  Sizing  Grinder  at 
practically  no  cost. 

The  heavy  coarse  feed  is  automatic- 
ally changed  to  a  fine  feed  and  work  is 
quickly  ground  with  a  fine  finish  to 
e.xact  size  without  calipering. 

Machine  measures  faster  and  more 
accurately  than  any  man  can  do  it. 

Wear  of  emery  wheel  has  no  efTect 
whatever. 

Write  for  Illustrated  Circular. 


2!ix26  P.  &  W.  Open  Turret  Lathe- Cross  SlldlnK  Turret 


Hartford,     Connecticut,     U,     S.     A 

London,  S.  W.,  Niles-Bement-Pond  Co.,  23-23  Victoria  St.  Paris,  Fenwick  Freres  4  Co.,  8  Rue  de  Rocroy,  Agents  for  France,  Belgium  and 
Switzerland.  Japan,  P.  W.  Home,  70-C  Yokohama.  Italy,  Ing.  Ercole  Vaghi,  Milan.  Germany,  F.  G.  Kretschraer  &  Co.,  Frankfurt,  a.  M.  Van 
Rietschoten  &  Houwens.  West  Zeedijk  554  Rotterdam,  Holland. 


MACHINERY 
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Tool  Thrust — - 

ALIGHT  bridge  will  answer  for  light  cuts  on  large  diameters 
with  the  tool  point  directly  above  the  front  shear.  But 
stresses  are  of  a  different  sort  when  the  lathe  is  under  heavy  cut 
on  a  small  diameter. 


The  illustration  shows  the  position  of  tool  and  compound  rest  on 
the  24"  Patent  Head  Lathe  when  taking  a  15  H.  P.  cut  on 
work  of  5"  diameter.  Heavy  arrow  indicates  direction  of  pressure 
due  to  cut.  Note  the  large  bearing  against  the  top  and  inside 
of  bed  directly  in  line  with  the  tool  thrust,  in  addition  to  the  full 
length  bearings  of  carriage  upon  front  and  rear  Vs.  This  extra 
bearing  gives  a  solid  support  to  the  bridge  just  where  it  is  needed, 
and  positively  prevents  deflection  or  distortion  even  under  the 
heaviest  cuts. 


The  Lodge  &  Shipley  Machine  Tool  Co. 


CINCINNATI,   OHIO,    U.  S.  A. 


Canadiax  Agents— H.  W.  Petrie,  Toronto,  Montreal  and  Vancouver.  Europeax  Agents— Chas.  Churchill  &  Co..  Ltd.,  London, Birming- 
ham, JIanchester,  Glasgow,  Xewcastle-on-Tyne ;  Werner  Hult,  Helsingfors;  V.  Lowener,  Copenhagen.  Christiania,  Stockholm;  Alfred  H. 
Schutte,  Barcelona,  Bilbao,  Brussels,  Cologne.  J^iege,  Milan,  Paris;  Schuchardt  &  Schutte,  Berlin.  Vienna  Budapest.  St.  Petersburg;  R.  S. 
Stokvis  &  Zonen,  Ltd.,  Rotterdam,  Soerabaya,  Java.  OTHER  AGENTS— Andrews  &  George,  Yokohama ;  Bevan  &  Edwards,  Propty.,  Ltd.. 
Melbourne  ;  Adolfo  B.  Horn,  Havana  ;  Adoltu  Mantels  &  Co.,  Buenos  Aires. 
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Vertical  Boring  Mills 


in  sizes  from 


5-feet  to  20-feet  Swing 

EXTENSION  MILLS,  TIRE  MILLS, 
DOUBLE  DRIVE  MILLS 


Horizontal  Boring 
Machines 


Usual  Sizes 


FLOOR  BORERS.  CHORD  BORERS 


The  BETTS  8-foot  Borlns  MUl  arranged  with  Motor  Driven  Central  Borlns 
Head  for  The  Frick  Company.  Waynesboro.  Pa. 


BETTS  MACHINE  CO. 

Wilmington,   Del.,   U.  S.  A. 


MA.KERS    OF 


Heavy  MacHine  Tools 

For  High  Speed  Steel 


Slotting  Machines 

in  sizes   from 

8-incti  to  26-inch  StroRe 


Planing  Machines 

in  sizes  from 

36-in.  set.  to  144-in.  sq. 

Any   Length 

STEEL  GEARS,  PNEUMATIC  DRIVE 


The  BETTS  15-inch  Slotting  Machine,  front  view,  as  arranged  with 

Motor  Drive  for  the  Cananea,  Vaqui  Ri\er  &  Pacific 

Railroad,  Sunura,  Mexico. 


MACHINERY 
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Baush  Rapid  Production  Boring  Mills 


I 


61=inch  Boring  and  Turning  Mill  with  Power  Rapid  Traverse. 

Not  only  can  a  larger  daily  output  be  secured  with  Baush  Machines,  but  the 
accuracy  of  work  produced  is  above  question.  The  latest  improved  features 
are  incorporated  in  their  design,  they  have  ample  power  for  any  line  of  work, 
broad  table  bearings  with  automatic  oiling  device,  and  wide  range  of  speeds. 

S/.:es  jo"  to  6i" .      Special  circulars  on  request. 

BAUSH   MACHINE  TOOL   CO. 


200  Wason  Avenue, 


SPRINGFIELD,  MASS.,  U.  S.  A. 


Agents— Manninj?,  Maxwell  &  Moore,  New  York,  Chicaero.  Milwaukee,  Boston,  Cleveland.  Pittsburg-,  St.  Louis,  Philadelphia,  Detroit,  Buffalo,  Syra- 
cuse, Atlanta,  Yokohama.   DeFries&Cic,  Dusseldorf.   Selig,  Sonnenthal  &  Co.,  London.   Hugo  Tillquist,  Stoc'.cholm.   Fenwick  Freres&Co.,  Paris. 
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nigh  speed  Steels  and  Modern  Methods 

put  such  a  strain  on  metal  working  machine  tools  that 
only  those  of  the  strongest  and  most  rigid  design  will 
meet  the  demands  made  upon  them. 


The  Bradford  42-inch  Lathe 

shows  strength  and  power  in  every  hne  and  is  adapted  for  the 
heaviest  classes  of  work.  It  is  triple  geared  with  feed  through 
a  splined  screw,  with  non-interfering  reverse  in  the  apron,  and 
three  rapid  changes  without  removal  of  a  gear.  The. spindle  has 
15  speeds,  progressing  in  geometrical  ratio;  thread  cutting  range 
is  from  Yz  to  24  per  inch.  All  gears  are  machine  cut  and  small 
gears  and  pinions  are  cut  from  bar  steel.  It  is  easily  operated, ' 
fitted  with  every  time  and  labor  saving  attachment  and  will  gi\e 
long,  continuous  service. 

Write  fo)'  the  Bradford  Catalogue.     Lathes  from 
14  to  42-incli,  iiielnsive. 

The  Bradford  Machine  Tool  Company 

CINCINNATI,  OHIO,  U.  S.  A. 

Agents— Vandvck  Churcliill  Co.,  New  York  .iiul  Phikuk-lphia.  Tin-  II  \.  Stuckor  MachiiuTy  Ci>.,  Chicago,  HI.  J,  \V.  Wright  &  Co.. 
St.  Louis,  Mo.  Somers,  Filler  &.  Todd  Co.,  Pittsburgh,  Pa.  Pacific  Tool  and  Supplv  Co..  San  Francisco,  Cal.  F.  W.  Home,  ^'okohama. 
Agent  for  Japan,  China  and  the  Far  East.  Chas.  Churchill  &  Co.,  Ltd..  London,  Birmingham,  Glasgow,  Newcastlc-on-Tvne.  Schuchardt 
&  Schutte,  Berlin,  Vienna,  Stockholm,  Copenhagen,  Budapest  and  St.  Petersburg.  Alfred  H.  Schutte,  Cologne,  Brussels,  Liege,  Paris, 
Milan,  Bilbao,  Barcelona. 
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You  are  sure 
of  an  up-to-date 
and  efficient 
Milling  Equipment 
if  your  machines 
bear  the 
"Milwaukee" 
name  plate. 


MILWAUKEE  MILLERS 

have  the  advantages  of  shiiphcity,  power,  strength  and  ca- 
pacity. They  are  equipped  to  turn  out  the  work  at  the 
least  possible  cost  and  at  the  same  time  secure  high  grade 
product.  The  drive  is  through  a  single  pulley  without 
countershaft  or  overhead  belts.  Automatic  forced  lubrica- 
tion of  all  gears  and  bearings  reduces  friction  and  wear  to 
the  minimum.  Every  machine  is  provided  with  pump  for 
cooling  and  lubricating  the  cutters,  and  arrangements  are 
made  for  return  of  the  oil  to  the  reservoir  in  the  base  of  the 
machine.  All  adjusting  and  feed  screws  have  ball  thrust 
collars.  Machines  have  extra  wide  tables,  run  noiselessly 
and  smoothly  and  are  adapted  for  hard,  continuous  service. 

Plain   and    Universal    MacHines,    Belt   or   Motor   Driven 


FULL'  PARTICULARS  ON  REQUEST 


KEARNEY  ®  TRECKER  COMPANY 


MILWAUKEE,  WIS.,  U.  S.  A. 


AGENTS:  Hill,  Clarke  &  ( 
Williams  &  'Wilson,  Montreal, 
Kaiser  Wilhelmstr.  1,  Berlin,  < 

Brussels.    H.  P.  Gregory  &  Co.,  74  Clarence  Street,  Sydney,  N.  S.  W.      Wilh.  Sonesson  &  Co.,  JIalmo,  Sweden.     Ing.  A.  Baldini  &  Co., 
Pontedera,  Italv. 
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TjHE  FAY  &  SCOTT  EXTEN- 
I  SION  GAP  LATHE  has  advan- 
tages well  beyond  the  ordinary  gap 
lathe.  It  is  designed  and  meets  the 
demand  for  a  lathe  which  will  turn 
pieces  of  large  diameter  and  extra  length, 
and  at  the  same  time  handle  ordinary  work 
with  accuracy  and  dispatch.  By  sliding 
the  top  bed  of  the  machine  the  gap  can 
be  widened  or  reduced  to  suit  require- 
ments, not  only  increasing  the  swing  of 
the  lathe  but  also  increasing  the  distance 
between  centers  for  turning  long  work.  It 
is  very  rigidly  and  substantially  built,  has 
ample  strength  and  power  for  work  the  full 
swing  of  the  gap,  yet  no  awkward  or  in- 
convenient features  to  interfere  with  ordi- 
nary turning.  All  improvements— belt  or 
motor  drive.    May  we  send  literature  } 

We  carry  a  stock  of  high  grade  machine 
tools  and  shall  be  glad  to  demonstrate  any 
of  them,  or  to  answer  any  questions  on 
the  machine  tool  subject.  You  can  bank 
on  the  quality  of  our  line  of  tools — you  can 
rely  on  information  from  our  selling  force. 


The  PrentissTool  ®  Supply  Co. 

115  Liberty  St.,  New  YorK,  U.  S.  A. 


145  Oliver  St. 
BOSTON,  MASS. 


520  University  Block 
SYRACUSE 


C07  D.  S.  Morean  Bide 
BUFFALO 


FOREIGN   MACHINERY  MERCHANTS. 


BELGIUM. 


ALFRED  H.  6CHUTTE. 

6    VIeux-M&rohe  aux  QrAlna.  Brusnels. 

S,  Ru«  de  la  Cftthadrale.  Llefftt. 
MAOHINBRT  AND  TOOI£. 


R.  S.  STOKVIS  &  FILS,  Soc.  An. 

1  Boulevard  du  Jardtu  Boutanlque,  Bruasols. 

MEOHANIOAL.  ENOINEERS 

iRotterdam  Amsterdam  and  Soerabaya). 

Established  1847      Cable  ■Motalllcuo." 

MACHINERY   AND  TOOLS. 


A.  ENGEUMANN  &  CO..  Llega. 

IMPORTERS  AMERICAN  MACHINERY,  TOOLS 

AND  ENGINES. 

FENWICK  FRERES  &  CO., 
OS   Rue  de  Brabant,  Brussels. 

1.  Avenue  Blonden,  Llesre. 
AMBKIOAN  MACHINERT  AND  TOOLS.  


CHINA. 


8CHUCHARDT  &  SCHtfTTE, 

24  Kiangae  Road,  Shanghai, 
MACHINERY  AND  TOOLS.        


DENMARK. 


8CHDCHARDT  &   SCHUTTE, 

4,  Jembanegade,  Copenhagen. 
JtAOHDJERY  AND  TOOLS.  


ENGLAND. 


BlCHARD  LLOYD  &  CO., 

Steelhouee  Lane.  Birmingham. 

IMPORTERS  OP  AMERICAN  MACHINERY,  TOOLS 

AND  HNOINEERING  SPECIALTIES. 

BstabUsbed  1866.    Cable  Address,   "Cogs,"  Blrmlng- 

bam      Lleber-B  and  ABC  Codes.  


ALFRED    HERBERT,   Ltd.,                    Coventry. 
IMPORTERS  OF  AMERICAN  LABOR  SAVINO 
TOOLS  OF  AT.T.  DESCRIPTIONS. 
Showrooms;     London,    Manchester,     Glasgow     and 
Coventry.    Cable;   "Lathe.  Coventry."    Codes;  Lleb- 
er's  ABO  5th  eiltlon,  and  private. 


BUCK  &  HICKMAN,  Ltd., 

2  and  4,  WTiltechapel  Road,  London. 
TOOLMAKERS,  ENGINEERS  AND  IMPORTERS 
of  High  Class  American  Machinery,  Tools  and  Sup- 
plies.   Telegrams  and   Cables,    "Roebuck,  London." 
Ueber's  and  ABC  Codes  used. 


O.  W.  BURTON,  GRIFFITHS  &  CO., 

Ludgate  Square,  Ludgate  HIU,  London,  B.  O. 

IMPORTERS  OF  AMERICAN  MACHINE  TOOLS. 

Also  at  Manchester  and  Glasgow. 

ABO  and  Lieber's  Codes  used.    Telegrams, 

"Hibou,"  London. 


CHAS.  CHURCHILL  &  CO.,  Ltd., 

9  to  15.  Leonard  St.,  London,  E.  O. 
THE  PIONEERS  OP  AMERICAN  TOOL  TRADE 
IN  GREAT  BRITAIN. 
Bstabllshed  1865.    Large  warehouses  in  Birmingham, 
Manchester,  Newcastle-on-Tyne,  Glasgow.     See  ad- 
vertisements in  this  journal  fbr  agencies. 


GEORGE  HATCH,  Ltd., 

aO-21,  Queenhithe,  Upper  Thames  SL,  London,  E.  C. 
IMPORTERS  OF  MACHINE  AND   HAND  TOOLS,  EN- 
GINEERING SUPPLIES.    SPECLALTY:  NEW  TOOLS. 
Cable,  George  Hatch,  London.    Codes,  ABO  and 
Lieber's. 


O.  LINDLEY  &  CO., 

34.  Englefield  Road,  London,  N 
Beauvolr  Worka,  Luddenden,  S.  O.  Torka. 
8MAIX  TOOLS  AND  ENGINEERS   SUPPUES. 
TeleBTaiDS*  Beauvolr  London  and  Luddenden. 
ABC  Code. 

LUDW,  LOEWE  &  CO.,  Ltd., 

30-32  (opposite  109)  Farringdon  Road,  London.  B.  C. 
MERCHANTS  AND  IMPORTERS  OP  HIGH  CLASS 

MACHINERY  AND  TOOLS. 

Telegrams  and  Cables :    Loewe  London.    Lieber's 

and  ABC  Codes.  


CHARLES  NEAT  &  CO., 

112,  Queen  Victoria  St..  London,  B.  0. 
AMERICAN  MACHINERT  MERCHANTS. 
Telegrams,  "Napthotlc,"  London.    Lieber's  Code. 

8CHUCHARDT  &  SCHUTTE, 

34.  Victoria  St.,  Westminster,  London. 
MACHINERY  AND  TOOLS. 

HENRY  KELLEY  &  CO., 

26,  Pall  Mall,  Manchester. 
AMERICAN  MACHINERY  AND  TOOLS. 
Telegrams,  "Advantage,  Manchester."    Lieber's  Code 


FRANCE, 


EDGAR  BLOXHAM,  M.  I.  E.  E., 

OfBcea  and  Show-rooms.  12,  Rue  du  Delta,  Paris. 
IMPORTER  OF  AND  DEALER  IN  AMERICAN  MA- 
CHINERY, TOOLS  AND  SUPPLIES. 
Telegrams,  Bloxham-Paris.      Code,   Western    Union 
Cash  payment  against  delivery  in  New  York. 


PH.  BONVILLAIN  &  E.  RONCERAY. 

Main  Office :  9-11,  Rue  des  Envlergee,  Paris. 
ENGINEERS.  IMPORTERS  OF  AMERICAN  TOOLS 
Branches:  Dusseldorf-Rath- Germ  any  Turin.  48  Via 
Sacchl.  Italy;  Leeds,  Albion  Works,  England;  Barce- 
lona, Concejo  de  Ciento.  Spain.  Cable:  BonvlUain, 
Paris.     Ueber's  and  ABC  Codes. 


FRANCE. 


FENWICK  FRERES  &-CO., 

8,  Rue  de  Rocroy.  Pari*. 
AMERICAN  MACHINERT  AND  TOOLS. 
Branches  or  Representatives  :  Brussels,  Liege,  Turin, 
Milan,  Zurich  and  Barcelona. 


GLAENZER,  PERREAUD  &  THOMINE, 

1,  Avenue  de  la  RepubUque,  Paris. 
IMPORTERS  OF  AMERICAN  MACHINERT 
and  Mechanical  Supplies  Agent  for  the  NUes  Tool 
Works  Co..  Geo.  F.  Blake  Mfg.  Co.,  etc.  Llebers  Code, 
Al  Code,  ABC  Code.  Cable  Address,  Blakeniles, 
Paris.     New  York  Office,  2e-28  Washington  Place, 


ALFRED  HERBERT  (France),  Ltd., 

47,  Boulevard  de  Magenta,  Paris. 
IMPORTERS  OF  AMERICAN  LABOR  SAVING 
TOOLS  OF  ALL  DESCRIPTIONS 
Cable:   "Hexagon.  Paris."     Codes:    Ueber's,   ABC 
6th  edition  and  private 


ALFRED  H.  SCHUTTE, 

22-24,  Rue  des  Petite-Hotels,  Paris. 
MACHINERY  AND  TOOLS 


GERMANY. 


HEINRICH  DREYER. 

Ealser  Wllhelmstr.  1,  Berlin. 
IMPORTER  AMERICAN  MACHINERY. 
Telegrams :  "Firetclaes." 


LUDW.  LOEWE  &  CO.,  A.G.       Berlin.  N.W.  87 

IMPORTERS    OF  MACHINE  TOOLS 
To  be  seen  In  operation  at  our  ■works.      Floor  area 
13  acres. 


HANS  RICHTER&  KITZEROW,  BerUn.s.42. 

IMPORTERS  OF  AMERICAN  MACHINERY 

AND  TOOLS. 

Telegrams:  Impulsus.    Ueber'e  and  ABC  Codes. 


SCHUJHARDT  &  SCHUTTE. 

IMPORTERS  OF  MACHINE  TOOLS. 

Berlin.  Vienna,  Budapest,  Shanghai,  Tokio,  London, 

Stockholm,  Copenhagen,  St.  Petersburg. 

New  York  office:  90  West  Street. 


E.  SOI'JNENTHAL,  Jr.,  Berlin-Cologne-Vienna, 

IMPORTER  OF  AMERICAN  MACHINERY  AND 

SMALL  TOOLS. 


ALFRED  H.  SCHUTTE,  Cologne. 

MACECINERY  AND  TOOLS. 
Brussels,  Liege,  Belgium  ;  Paris,  France;  Milan,  Turin, 
Genoa,  Italy;  Barcelona,  Bilbao,  Spain. 
New  York  Office :  90  West  Street. 


FRANZ  KUSTNER,  Dresden,  N. 

AMERICAN  MACHINERY  TOOLS  AND    SUPPLIES. 
Cable :  Ambition-Dresden.    Lieber's  and  ABC  Codes. 


DE  FRIES  &  CIE,  Akt.  Ges.,         Duaseidorf. 

Berlin,  Stuttgart,  Vienna,  Paris.  Milan,  Barcelona. 

IMPORTERS  OP  AMERICAN  MACHINE  TOOLS. 
Cable  Address:  Defrles,  Dusseldorf;  Lieber's;  ABO, 
6th  edition;  Western  Union  Codes. 


M.  KOYEMANN,  Dusseldorf 

IMPORTER  OF  AMERICAN  MACHINE  TOOI£. 


CARL  MAHR,  Esslingen  o/Neckar. 

APPLIANCES   FOR  MECHANICAL  WORK  SHOPS. 


F.G.KRETSCHMER  &  CO.,  Frankfurt  a/Main. 

IMPORTERS  AMERICAN  MACHINE  TOOLS. 
Cable:   "Micrometer   Frankfurtmain."     Lieber's  and 

ABC  Codes. 


HOLI.A.ND. 


Ls:  N.  ALTA  &  CO.,  Amsterdam. 

ENGINEERS  AND  IMPORTERS  OP  MACHINERY. 


PECK  &  COMPAN"Y,  Amsterdam. 

IMPORTERS  OF  AMERICAN  MACHINERY. 
Tools,  Factory  Supplies.    Lieber's  and  ABC  Codes. 

FRED.  STIELTJES  &  CO.,  Amsterdam. 

ENOrNEERS  AND  IMPORTERS  OF  AMERICAN 

MACHINERY. 


H.  G.  AIKEMA  &  CO.,  Rotterdam. 

BNQINEERrNG  AGENTS  AND  MERCHANTS. 
Importers  of  American  Machinery  and  Tools. 


R.  S.  STOKVIS  &  ZONEN,  Ltd. 

MECHANICAL  ENGINEERS,  TECHNICAL 

DEPARTMENT  II. 

Rotterdam  (Amsterdam,  Brussels  and  Soerabaya). 

Established  1847.    Cable  •■Metallicus." 

MACHINERY  AND  TOOLS. 


WYNMALEN  &  HAUSMANN,      Rotterdam 

ENGINEERING  AGENTS  AND  MERCHANTS. 

Glasbaven.    4-14.     Established  1876.     Special  Tools 

Metal  and  Wood  Working  Machinery. 


VAN  RIETSCHOTEN  &  HOUWENS, 

West  Zeedyk,  554,  Rotterdam. 
LARGEST  DEALERS  IN  AMERICAN  MACHINERY 
In  Holland.    New  showroom,  ll,00O  sq.  feet.  no\p  open. 
Cable:  ''Machinery."    Codes  used:  ABC,  5th  edition; 
Lieber's. 


SPLIETHOFF,  BEEUWKES  &  CO., 

Rotterdam. 
BNOINHBRINO  AQENTS  AND  MERCHANTS. 


AUSTRIA-HUNGARY. 


CONRAD    &    COMP,  Budapest 

AMERICAN  MACHINERY.  TOOLS  &  BUPPLIE8. 


SCHUCHARDT  &  SCHUTTE, 

Vienna,  I,  Franz  Joseph  Qual^7.e. 
Budapest,  terez  koru  46. 


ITALY. 


QRIMALDI  &  C,  Casella  320,  OenoT*. 

AMERICAN  MACHINERY  AGENTS. 
Branch  house  In  Milan,  Italy 


DE  FRIES  &  CO., 

via  Principe  Dmberto  angrolo  Via  Moscova,  Milan. 
IMPORTERS  AMERICAN   MACHINERY  AND  TOOLS. 


ALFRED   HERBERT,  Ltd.,  Milan. 

6,  Via  Qulntlno,  Sella,  An^olo  Piazza  CasteUo. 

IMPORTERS  OF  AMERICAN  LABOR  SAVINO 
TOOLS  OF  AT.T.  DESCRIPTIONS 
Cable:  "Herbert,  Milan."    Codes:  Lieber's,  ABO  Otb 
edition,  and  private. 


ALFRED  H.  SCHUTTE, 

Vlale  Veuezla,  22,  Milan.  Via  Alfierl  4,  Turin. 

MACHINERY  AND  TOOLS 


STUSSI  &  ZWEIFEL,  via  Dante  8,  Milan 

IMPORTERS  OF  AMERICAN  MACHINERY. 

ING.  ERCOLE  VAGHI, 

MACHINE  TOOLS         Corso  Porta  Nuova  34,  Milan. 


W.   VOGEL,  Piazza  Castello  3,  Milan. 

AGENT  FOR   AMERICAN  MACHINERY. 


INGR.  A.  BALDINl  &  CI.  Pontedera. 

IMPORTERS  OF  AMERICAN  MACHINES  AND  TOOLS. 

Telegrams:  Macchlne,  Pontedera.    Codes:  Lieber's 

and  A  B  C  5th  Ed. 

FENWICK  FRERES  &  CO., 

6  Via  Lagranffe,  Turin. 
AMERICAN  MACHINERY  AND  TOOLS. 


JAPAN. 


ALFRED  HERBERT,  Ltd., 

224,  Yamaahlta- Cho.  Yokohama. 
IMPORTERS  OF  AMERICAN  LABOR  SAVINO 
TOOLS  OF  AT.T.  DESCRIPTIONS 
Cable:  "Lathe,  Yokohama."    Codes:  Lieber's,  ABO 
6th  edition,  and  private. 

SCHUCHARDT  &  SCHUTTE, 

14  Akashicho  Tsukyl,  Tokio. 
MACHINERY  AND  TOOLS. 


NORWAY. 


J.  S.  COCK,  Christlanla. 

AMERICAN  TOOLS  AND  ENGINEERS'  SUPPLIES. 
Invites  correspondence  with  first-class  American 
firms  with  a  view  to  representing  them  In  Norway. 


RUSSIA. 


SCHUCHARDT  &  SCHUTTE, 

Ne^vskl  Prospect  11,  St.  Petersbiirg, 
MACHINERY  AND  TOOLS 


GREGOIRE  WEINBERG  &  CO.,  Eng'rs. 

Newsky  Prospect,  47-1  St.  Petersburg. 
MACHINERY,  TOOLS,  HYDRAULIC  MACHINERT, 
Cranes  and  Gas  Engines.  Cable  Address,  "Greweco." 


SPAIN. 


ALFRED  H.  SCHUTTE. 
Calle  Latirla  18,  Barcelona. 


Gran'Vla  29,  Bilbao. 
MACHINERY  AND  TOOLS 


LA  MAQUIN  ARIA  ANGLO- AMERICANA, 

R.  d'Aulignac,  Cortes  559 — Barcelona. 

MACHINERY,  TOOLS  AND  SUPPLIES. 


S'WEDEN. 


AXEL  CHRISTIERNSSON, 

P  OB.  232,  Stockholm. 
MACHINERY,  TOOLS   AND   SUPPLIES 


SAM  LAGERLOF'S   MACHINE-BUREAU 

Stockholm. 
SPECIALTY :   MACHINE  TOOLS. 
Cable,  "Machiulagerlof."    ABC  and  l.leber's  Code. 


SCHUCHARDT  &  SCHUTTE, 

Vasagat&n  N.  R.  24,  Stockholm. 
MACHINERY  AND  TOOLS. 


SWITZERLAND. 


J.  LAMBERCIER  &  CIE,  Geneva. 

IMPORTERS  OF  AMERICAN  MACHINERY. 

Technical  AppUancea. 


SPOERRI  &  CO.,  Bergstrasse  76,  Zurich 

ENGINEERS  AND  IMPORTERS  OP  MACHINERY. 


THE  AMERICAN   MACHINERY  IMPORT 
OFFICE,  24.  Welnbergatrasse.  Zurich 
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HENDEY  No.  3  UNIVERSAL  MILLER 


Bearings  for  spindle  are  annular  in  form.  Journals  of  spindle  are  tapered. 
Efficient  lubrication  is  maintained  by  ring  oilers  for  both  bearings.  Front 
bearing  5/^"  long  with  taper  diameter  of  3^"  to  2ji". 

Automatic  Feeds  to  table,  saddle  and  knee.  21  changes  of  feed,  driven 
through  heavy  roller  chain. 

Working  surface  of  table  48i'4"  x  1 1", 

Range  of  feeds  30"  x  10"  x  19".     »■ 

Ball  bearing  thrusts  to  telescopic  knee  and  table  feed  screws. 

Knee  is  rigidly  reinforced  and  has  projected  bearing  on  column. 

Dividing  head  travels  through  an  arc  of  2 16  degrees.  Has  tool  steel  worm 
which  runs  in  oil.  Divisions  of  head  are  tested  for  accuracy  on  an  8"  diameter 
plate. 

Swivel  vise  is  quick  acting  with  cam  binder  in  base  operated  from  front  of 
vise  and  can  be  loosened  and  rotated  without  disturbing  base  binding  bolts. 

Each  machine  furnished  complete  with  two  speed  friction  pulley  counter- 
shaft, wrenches,  arbor  and  draw-in  bolt,  dividing  head  and  foot  stock  centers, 
with  raising  block,  center  rest,  universal  chuck  with  extra  plate,  change  gears, 
index  plates  for  head,  swivel  vise,  guard  for  nose  of  spindle,  bushings  in 
pendant  for  arbor,  and  instruction  cards. 

THE    HENDEY    MACHINE    COMPANY 

TORRINGTON,    CONN.,    U.  S.  A. 

Agents  :— Manning',  Maxwell  &  Moore,  New  York,  Boston,  Philadelphia,  Pittsburg.  Cleveland,  Syracuse,  Chicag-o,  St.  Louis,  Detroit,  Mil- 
waukee, Portland,  Seattle,  Yokohama,  Japan.  A.  R.  Williams  Machinery  Co.,  Montreal,  Toronto,  General  Supplv  Co.  of  Canada,  Ottawa. 
C.  W.  Burton,  Griffiths  &  Co.,  London. 
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RESILTS— NOT  TALK 


THE  "AMERICAN"  WAY 

The  24-inch  American  Geared  Head  Lathe,  shown  below,  equipped  with  Multiple 
Tool  Rostand  Crowning  Device,  is  possessed  of  such  ENORMOUS  POWER  that 
all  steps  of  the  cone  pulley,  being  worked  upon,  are  ROUGHED  —  FACED  — 
CROWNED— FINISHED,  consecutively,  at  ONE  SETTING  OF  THE  TOOL, 
resulting    in    the    following    remarkable    reduction    of    shop    cost    on    the  job. 


OLD  TIME 
160  Min. 


This  Great  Power  is  Worth  Much  to  Yon 
THINK  IT  OVER 


NEW  TIME 
38  Min. 
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^>  THE  AMERICAN  TOOL  WORKS  GOe  ^ 

CINCINNATI , U.S.A. 
LMHES -PLANERS  -5HAPERS  -  RADIAL  DRILLS. 
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No.  3   THREE-WAY   FACING   MACHINE  WITH   REVOLVING  TABLE. 

When  you  are  in  the  market  for  a  Boring  or  Milhng  Machine  or  a  metal 
working  tool  to  meet  some  unusual  requirement,  write  us,  we  malie  a 
specialty  of  machines  of  this  character. 

THE  BEAMAN  &  SMITH  COMPANY 

PROVIDENCE,  RHODE  ISLAND,  U.  S.  A. 

AGEINTS:  Ludw.  Loewe  &  Co.,  Berlin.     Fcnwiclt  Frere:  &  Co..  Paris.     C^as.  Churchill  o;  Co.,  London, 


FOUR  SPINDLE  CYLINDER   BORING   MACHINE. 

Revolvirg  table  3  ft.  square,  four  indexed  positions.     Cross  adjustment  of  10  inches  by  hand.     A  strong  and  effective  tool. 
Primarily  intended  for  Automobile  Cylinders,  whether  cast  single  or  in  pairs,  and  any  center  distance. 


IG 
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Thread  Chasing  on  the 


Our  thread  chasing 
device  provides  a  means 
for  producing  accurate 
screw  threads  on  chuck 
work  that  excels  any- 
thing known  to  the  art. 

The  only  plea  that 
can  be  made  for  contin- 
uance of  the  old  meth- 
ods must  be  made  to  our 
inborn  tendency  to  stick 
to  old  methods,  even 
though  they  were  de- 
signed for  conditions 
that  have  passed  away. 

The  old  scheme  of 
chasing  a  screw  thread 
by  moving  the  entire 
carriage  by  a  compli- 
cated system  of  gears 
and  a  long,  or  even  a 
short  lead  screw,  belongs 
to  the  engine  lathe,  and 
was  intended  to  cut  all 


Springfield,  Vermont, 
U.  S.  A. 


JONES  &  LAMSON 


Germany,  Holland,  Belgium,  Switzerland,  Austria-Hungary,  M.  Koyemann,  Charlottenstrasse  112,  Dusseldorf,  Germany. 
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FLAT  TURRET  LATHE 


kinds  of  screws,  from  long  screws  to  short ;  whereas  the  present  chuck- 
ing machines  are  only  required  to  chase  short  threads,  seldom  over 
four  or  five  inches  long. 

There  is  no  reason  for  sticking  to  the  old  method  which  is  too  slow, 
and  as  every  one  knows,  is  unreliable  in  the  control  of  the  tool.  Every 
machinist  knows  that  the  first  and  last  threads  of  a  screw  are  "large." 
That  means  that  they  must  be  turned  off  after  the  screw  has  been 
chased,  and  it  also  proves  that  the  scheme  is  unreliable  in  control  of 
the  threading  tool,  which  is  liable  to  dodge  away  from  a  hard  spot  in 
the  work;  and  last  but  not  least,  the  thread  chasing  attachment  of  our 
machine  is  the  most  rapid  as  well  as  the  most  reliable  in  control  of  tool. 


MACHINE  COMPANY  '^:iS^ 

France  and  Spain,  Ph.  Bonvillain  and  E.  Ronceray,  9  and  11  Rue  des  Envierges.  Paris.    Iialy,  Adler  &  EisenschiU,  Milan. 
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EigHteen-incH  Dotible  BacK  Geared   Instaritaneous 

CHang'e  Gear  Engine  LatHe 

SCHUMACHER    <U   BOYE 

fs'^xir^s^sw^NG  CINCINNATI,  OHIO,  U.  S.  A. 

Domestic  agents— Manning.  MaxTvell  &  Moore,  New  York  City.  Chicago.  Boston.  Syracuse,  St.  Louis,  Atlanta,  Philadelphia.  Tlie  Baiitl  Machinery  Co..  Pittsburg:,  Pa. 
The  Stronp.  Carlisle  &  Haiunumd  Co.,  Cleveland.  Ohio,  and  Detroit,  Mich.  Henshaw,  Bulkley  <fc  Co.,  San  Fi^ncisco,  Cal.  The  Paciric  CoRiit  Mfg.  Co..  Los  Angeles.  CoL 
The  Ferine  Machinery  Co..  Seattle,  ^'ash.     F.  W.  Cook.  Spokane.  Waidi.     Kellogrt'  &  Co.,  Toronto.  Ont. 


THE  WARNER  &  SWASEY  COMPANY 


Aeto  York  Office :  Singer  Bldg. 


CLEVELAND,    OHIO,    U.  S.  A. 

Detroit  Office:  100  Melbourne  Ave.       Chicago  Office:  Commercial  National  Bank  Bldg. 


Foreign  Apnts :  Clias.  Churchill  &  Co..  London.  Binuingham.  Manchester.  New  cast  le-on-Tyne  and  Gla^^ow.      Schuchardt  &  Schutte,  Berlin.  Vienna,  St.  Petersburg, 

Stockholm,  Copenhagen  and  Budapest.     Alfred  H.  Schutte,  Cologne,  Paris.  Bmssels,  Liege.  Milan.  Madrid,  Bilbao  and  Barcelona. 

A.  K.  Williams  Mat^hinei-y  Co.,  Toronto.    Williams  &  Wilson,  MontreaL 


Warner  &  Swasey 
Turret  Lathes 
embody  the  experi- 
ence of  more  than 
twenty  -  five  years 
in  designing  and 
manufacturing 
high  grade  ma- 
chine tools. 

Complete  catalog 
sent  on  request. 


No.  8  Turret  Screw  Machine.    Swint,  ao"— Auto.\htic  Chuck  C.\pacitv  3f  s"  Di.vmeter. 


TURRET  LATHES 


MANY  SIZES 
AND  STYLES 


I 
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TKe  Simplicity  of  iHe 

Cincinnati  Variable  Speed  Planer 

is  only  Second  to  its  Increased  Efficiency 


The  variable  speed  drive  consists  of  a  speed  box  mounted  at  the  top  of  the  housings. 
It  is  completely  enclosed,  holds  several  gallons  of  oil,  and  as  all  gears  and  driving  hubs 
are  submerged  in  oil  they  run  noiselessly  and  with  very  little  wear.  The  bearings  are 
also  automatically  lubricated  so  the  speed  box  requires  almost  no  attention.  Speed 
changes  are  made  by  simply  moving  the  levers  at  the  side  of  machine,  indexes  being  pro- 
vided to  show  various  speeds — no  two  speeds  can  be  engaged  at  the  same  time. 

THE  CINCINNATI  VARIABLE  SPEED  PLANER  with  a  range  of  speeds 

from  15 ''to  50'  per  minute — constant  return — permits  planing  at  the  exact  and  proper 
speed  to  suit  the  metal  or  the  character  of  the  work,  has  strength  and  rigidity  for  the 
heaviest  cuts,  and  assures  an  every  day  saving  of  from  30  to  50  per  cent,  on  operatmg 
costs  and  a  very  considerable  reduction  in  maintenance  expenses. 

Write  us  for  fit//  description. 


The  Cincinnati  Planer  Co.,  Cincinnati,  0.,  U.S.A. 

DOMESTIC  AGENTS— Proitiss  Tool  8t  Supply  Co.,  Ntw  York.  SyracuK.  Boston  and  Buffalo.  Manhall  &  HuK:h«rt  Mchy.  Co..  CKiciwo.  St.  Loug  and  Indian- 
apolis. Motch  «c  Mtrryweather  Mchy.  Co..  Cleveland.  Cincinnati  and  Detroit.  W.  E.  Shipley  Mchy.  Co..  Philadelphia.  Pa.  Baird  Mchy.  Co..  Pituburs.  Pa.  Harroo. 
Rickard  &  McCone.  San  Frjncisco  and  Los  Angeles.  Gal.  Hallidie  Mchy.  Co.,  Seattle  and  Spokane.  Robinson.  C«ry  &  Sands  Co.,  St.  Paul  and  pululh  /jmmei- 
man.  Wells.  Brown  Co.,  Portland.  Oregon.  Utah  Mining  Mchy.  fit  Supply  Co..  Salt  Lake  City.  M.  E.  Dewstoe,  Birmingham.  Ala.  MomsoD  Mchy.  &  Supply  Co.. 
Richmond,  Va. 

FOREIGN  AGENTS-Ludw.  Loewe  &  Co.,  Berlin  and  Paris.  R.  S.  Slokvis  «c  Zonen,  Rotterdam,  Holland  and  Brussels,  Belgium.  J.  Lamberdei  «t  Co.. 
Geneva,  Switzerland.     Ing.  Ercole  Vaghi,  Milan.     E.  H.  Hunter  8r  Co.,  Osaka,  Japan,    Thos.  McPherson  &  Son,  Melbourne.  Australia. 
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The  Cincinnati 
Crank  Planer 

A  high  grade  machitie  coniMniiig  ihu  advan- 
tages  of   the  crank  shaper  with   those  of  the 
standard    planer.      Rigid    and    massive    and 
capable  of   very  heavy  work 
each  side  of  vertical 
for  angular  planing. 
Stroke    adjusted    bv 
conveniently   placed 
crank    wrench     and 
hand  wheel.     Feeds 
operated     automati- 
cally by  power  or  by 
hand.        Dimensions 
20"  .\  20"  X  24". 

y^si  i/s  for  the 
details. 


THE  CINCINNATI  SHAPER  CO.,  Cincinnati,  0.,  U.S.A. 

Agents— Manning,  Maxwell  &.  Moore,  Inc.,  New  York,  Philadelphia,  Chicago,  Boston,  St.  Louis,  Syracuse,  Birmingham,  Detroit,  Milwau- 
kee, Mexico  Citv  and  Tokio.  Chas.  Churchill  &  Co.,  Ltd.,  London,  Birminijham,  Manchester,  Newcastle-on  Tyne,  Glasgow.  A.  H.  Schutte, 
Brussels,  Cologne,  Bilbao,  Paris,  Liege,  Milan.  Schuchardt  &  Schutte,  St.  Petersburg,  Vienna,  Budapest,  Berlin,  Copenhagen,  Stockholm. 
Thos.McPherson  &  Son,  Melbourne. 


The  Design  of  the  Cincinnati  Automatic 

Gear  Cutting  Machine 

has  been  especially  directed  toward  securing  rigidity, 
large  wearing  surfaces  and  simplicity  of  parts. 

The  drive  is  through  a  single  pulley  running  at  con- 
stant speed ;  all  feed  and  speed  changes,  as  well  as 
inde.xinCT  obtained  throuijh  chanore  grears. 

It  is  automatic  in  all  movements,  and  as  each  is  depen- 
dent on  the  other,  each  movement  must  be  completed 
before  another  can  take  place. 

A  rapid,   accurate  and  economical 

machine  for  Spur  Gears  only. 

//  'fitc  lis  for  particulars. 

THE  CINCINNATI  GEAR  CUTTING 
MACHINE  CO. 

CINCINNATI,  O.,  U.S.A. 

Mannins,  JIaxwell  and  Moore,  Inc..  Kew  York, 
Boston,  Chicago,  Philadelphia,  Pittsburgh,  St.  Louis. 
Cleveland,  Syracuse,  Atlanta,  Buffalo,  Mexico  City, 
Milwaukee  and  Detroit,  Agents. 
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CHAMPION 

12-in.  Quick  Change 
Gear  Engine  Lathe 


For  factory  or  tool  room  purposes  is  not  surpassed,  and  is  of  that  type  of  rigid  construction 
which  admits  of  the  use  of  high  speed  cutting  steels.  The  accuracy  of  the  lathe  is  of  the 
highest  character. 

IMPORTANT  :  There  are  not  a  few  lo-inch  lathes  manufactured  to  swing  12  inches,  and 
some  12-inch  lathes  to  swing  14-15  and  16  inches,  but  do  not  get  our  Standard  12=iach 
Lathe,  which  swings  13^'^  inches,  confounded  with  these  tools,  as  they  may  he  oflered  you 
as  1 1-12-13-14-1  5  and  16-inch  lathes,  when  in  reality  they  are  only  standard  10  and  12  inch 
lathes. 

The  Automatic  Stop  to  longitudinal  feed  on  the  Champion  Quick  Change  Lathes  operates  in 
either  direction,  and  the  screw  and  rod  feeds  cannot  be  engaged  at  the  same  time.  The  feed 
reverses  from  the  apron,  and  with  the  chasing  dial  on  carriage  the  operator  can  catch 
threads  instantly  without  having  to  return  the  carriage  by  reversing  the  countershaft  or  stop- 
ping the  lathe. 

40  changes  of  feed  and  threads  without  the  removal  of  a  gear,  including 

iil4  and  all  standard  threads  from  2  to  56  per  inch.  Feeds  are  3j^  times  the  tlireads.  All 
changes  made  while  the  lathe  is  running,  and  every  gear  is  covered. 

Remember  the  Champion  does  it  quicker  and  better. 

Jl'nft-  for  our  priiittJ  descriptions. 
5  sizes:  10,  12,  14>  lO  and  18-incK  Saving. 


Champion  Tool  WorRs  Co. 

2422  Spring  Grove  Ave.,  CINCINNATI,  0.,  U.  S.  A. 
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IngersoU  Flexibility 


Our     2  2     years'     experience 
building  Milling  Machines  ex- 
clusively, of  all  sizes  and  types, 
embodying     every     combina- 
tion  of   Spindles,    enables    us 
to    design    machines   that   are 
really     flexi- 
ble.       Our 
c  a  t  alogu  e 
will     show 
you   that. 


Small 
and 
Large 
Machines 


Shows  Outer  Housing:  Removed 


Light  and 

Heavy 

Machines 


OTHER   TYPES 

Horizontal  Spindle  Machines 

Duplex  Horizontal  Machines 

Vertical  Spindle  Machines 

Combined  Horizontal  and 

Vertical  Machines 

Three  Head  Machines 

Four  Head 
Machines 


FOR 

EVERY 

PURPOSE 


Combined  Horizontal  and  Vertical  Spindle  Machine  with  Removable  Housing 


THe  IngersoU  Milling  MacHine  Co. 

RocKford,  Illinois,  U.  S.  A. 

Eastern  Branch:  Fulton  Building.  50  Church  Street,  New  York,  Walter  H.  Foster  &  Co.,  Managers. 

Foreign  Agents:  C.  W.  Burton,  Griffiths  &  Co.,  Lotidon,  K.  C.    F.  G.  Kretschmer  &  Co.,  Prankfort-on-Main,  Germany.    R.  S.  Stokvis  & 
Zonen,  Rotterdam,  Holland.    Fenwick  Freres  &  Co.,  Paris,  France.    Andrews  &  George,  Yokohama,  Japan. 
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^he  "BARNES" 

Our  Combined  Drill  and  Geared  Tapping  Attachment — works  directly  on 
the  spindle ;  has  positive  clutch  for  engaging  forward  and  backward  motions  and 
reverses  2  to  i.  Long  bearings— steel  gears  and  hardened  steel  clutches.  Any 
of  our  drills  from  22  to  50  inch  swing  can  be  furnished  with  this  tapping  attach- 
ment.    Prompt  delivery      Complete  line,  8  to  50  inch  Swing  Drills. 

W.  F.  ^  John  Barnes  Company 

231  Ruby  Street,  Rockford.  Illinois 

Foreign  Agents:    Fenwick  Freres  &  Co.,  Paris.       Chas.  Churchill  &  Co.,  Ltd.,  London.        F.  W,  Home.  Yokohama 


24 


MAClllNKltV 


Adv.  Index  paR'cs  3G-49 


Rear  view  of  Lathe  Altoona  and  Logan  Valley  K.k.  Co.  are  uslnsr.  Altoona.  Penna.  Shops 

The  Lathe  that  made  Machine 
and  Repair-shops  complete 


T 


WO-  IN-ONE 
O-DO-EVERYTHING 


With  the  "supplementary  Lathe,"  in  addition  to  the  big  size,  McCABE'S 
"2-in-l"  supplants  the  regular  style  large  Lathe. 

When  the  choice  is  wholly  a  question  of  merit,  it  is  McCabe's  "2-in-l" 
DOUBLE-SPINDLE  LATHE  every  time.  It  will  do  small  work,  every 
time  you've  nothing  big. 

When  the  choice  is  wholly  a  question  of  price,  it  is  McCabe's  "2-in-l" 
DOUBLE-SPINDLE  LATHE  every  time. 

It  is  not  part  a  big  Lathe,  and  part  a  small  Lathe.  McCabe's  "2-in-i" 
Lathe  is  both. 

J.   J.    McCABE 

"The    Double   Spindle    LatHe   Man" 

30  CKtircH  St.,  NEW  YORK 

Foreign  Agents:  Manning,  Maxwell  &  Moore,  Yokohama,  Japan. 
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"HAMILTON" 

Lathes,  Planers,  Shapers,  Upright  and  Radial  Drills 


MODERN  IN  DESIGN, 
ACCURATELY  CONSTRUCTED, 
LIBERALLY  PROPORTIONED. 

We  are  always  glad  to 
answer  inquiries. 


The  H&milton  Machine  Tool  Co.,  Hamilton,  Ohio 

CLEVELAND  STORE  :   202-204  St.  Clair  Ave.,  N.  E.,  W.  H.  Welch,  Manager  PHILADELPHIA  STORE  :   48-SO  N.  Sixth  St.,  E.  L.  Fraser,  ManaEcr 
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METAL 
DRILLING  MACHINERY 


THE  BICKFORD 
IMPROVED   RADIAL   DRILL 

formerly  made  by 

The  Bickford  Drill  and  Tool  Company 

THE 

CINCINNATI  UPRIGHT  DRILL 

formerly  made  by 

Cincinnati  Machine  Tool  Company 


This  is  the  largest  and  most  complete  line  of  UPRIGHT,  PLAIN 
R\DIAL,  SEMI-RADIAL,  HALF  and  FULL  UNIVERSAL  RADIAL 
DRILLS,  also  MULTIPLE  DRILLS,  GANG  DRILLS  and  TAPPING 
MACHINES  made  in  the  world. 


Bickford  Radial  Drills  are  made  in  six  sizes  and 
twenty-four  styles,  the  sizes  ranging  from  2j^'  to  6'. 
These  machines  are  furnished  with  three  styles  of  drive, 
cone,  gear  and  motor  and  with  any  style  of  table,  such 
as  box,  swinging  or  swiveling. 

The  design  of  these  machines  is  simple.  They  are 
rigid  in  construction,  easily  manipulated,  have  dura- 
bility of  wearing  parts  and  will  produce  a  volume  of 
output  and  accuracy  of  work  greater  than  any  other 
drill  on  the  market. 

The  Cincinnati  line  of  Upright  Drills  consists  of 
machines  ranging  from  20"  to  42"  and  these  machines 
can  be  furnished  in  every  possible  con.struction  used  in 
Upright  Drill  building.  The  Patent  Geared  Tapping 
Attachment  on  the  Cincinnati  Upright  Drills  is  located 
directly  on  the  spindle  and  is  the  most  perfect  attach- 
ment of  this  kind  ever  made.  It  can  be  completely 
disengaged  when  no  tapping  is  to  be  done. 

One  feature  found  on  the  Cincinnati  Upright 
Drills,  and  on  no  others,  is  an  instantaneous  stop  for  the 
spindle  without  stopping  the  machine  to  make  changes 
of  chuck  or  drills. 


^CINCINNATI 


21"  Sliding  Head  Drill  with  Patent 
Geared  Tapping  Attachment. 


The  Bickford  Improved  Radial  Drill. 


The  Cincinnati  Bickford  Tool  Company 

Cincinnati,  Ohio,  U.  S.  A. 

Domestic  Agents  -Prentiss Tool  &  Supply  Co.,  New  York,  N.  Y.,  Boston,  Mass.,  Buffalo  and  Syracuse,  N.  Y.;  W.  E.  Shipley  Machinery 
Co  ,  Philadelphia,  Pa.;  Brown  &  Zortman  ifachinery  Co.,  Pittsburg,  Pa.;  Motch  &  Merry  weather  Machinery  Co..  Cleveland,  Ohio,  and 
Detroit,  Mich.-  Marshall  &  Huschart  Machinery  Co.,  Chicago,  111.,  Indianapolis,  Ind.,  St.  Louis,  Mo.;  Robinson^  Cary  &  Sands  Co.,  St.  Paul 
and  Du'luth,  ilinn.,  Hallidie  Machinery  Co.,  Seattle  and  Spokane,  Wash.,  Zimmerman-Wells-Brown  Co..  Portland^  Ore.;  Harron-Rickard 
&  McCone,  San  Francisco,  and  Los  Angeles,  Cal.;  Utah  Minmg  Machinery  &  Supply  Co.,  Salt  Lake  City,  Utah;  C.  T.  Patterson,  Ltd.,  New 
Orleans  La.;  M.  E.  Dewstoe,  Birmingham,  Ala.;  Morrison  Machinery  &  Supply  Co.,  Richmond,  Va. 
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Tell  Us  the 
Ailments  of 
your  present 
Threader ! 


THE  HEAD  WITH  A  "POSITIVE"  LOCK. 
Use<i  oa  all  National  Open  Die  Bolt  Cutters. 

Are  you  bothered  with  taper  end-threads? 

Are  you  compelled  to  recut  off  size  bolts,  and  continually  "gauge"  thread 
when  large  lots  are  cut,  and  readjust  the  head  to  maintain  "size"? 

And  does  lost  motion  in  other  parts  of  the  machine  affect  thread  accuracy  ? 

In  other  words,  are  you  securing  threads  that  satisfy  your  wants  and  those 
of  your  customers  on  a  basis  that  makes  your  bolt  cutter  a  paying  proposi- 
tion ? 

If  not,  would  you  be  interested  in  "talking"  new  bolt  cutter  or  re-equipping 
your  present  machine  with  a  new  head  if  it  insured  loo  per  cent,  better  boh 
cutter  service  than  )ou  are  now  securing? 

The  National  Bolt  Cutter 

will  do  that,  and  give  you  a  larger  range  in  thread  cutting  besides,  and  a 
National  Head  on  your  present  machine  will  give  you  next-best  results. 
The  largest  bolt  manufacturer  in  the  world  is  equipping  his  threaders  with 
the  National  Head,  and  that's  one  reason  why  YOU  should  be  interested. 

If  we  knew  your  needs,  we  could  tell  you  what  'twould  cost  to  secure  lOO  per 
cent,  bolt  cutter  efficiency. 


THE  NATIONAL  MACHINERY  CO. 

TIFFIN.  OHIO.  U.  S.  A. 

Bulletins  No.  lo  on  Single  and  Xo.  20  Multiple  S/<ini/le  Bolt  Cutters 
luill  he  sent  on  receipt  of  your  present  address. 
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k'cy-scnfs  cut  in  fool  stcci  nulling  cnt- 
tcrs^Jiftccn  pieces,  l/^  inch  find: — 
iob  finislicd  in  flircc  niinnfcs. 


A  Y  Key-Seater 


Sample  Key  Seats. 


We  Make 
Six  Sizes 


And  by  two-to-one  we  mean  that  while  you  are  fastening, 
ready  for  key-seating,  just  one  piece  in  your  present  machine,  the 

Giant     Key-Seater 

has  finished  two  ordinary  key-seats,  producing  perfectly  true, 
straight  key- ways,  whether  the  hole  is  straight  or  taper,  or  the 
hub  faced  true,   or  left  rough  as    it    comes    from    the    foundry. 

And  the  "why"  is  to  be  found  in  the  grooved  post  which  holds 

the  work  and  forms  a  guide  for  the  tool.     You  won't  find  this 

feature  on  the  key-seater  you  now  have 

— you  won't  find  it  on  any  other  on  the 

market.       Hence,   the  Giant  means  an 

advantage  that  you  must  have  if  you  are 

going  to  meet,  and  beat,  Mr.  Competitor. 

It  means  profit,  too. 

On  special  work  our  key-seaters  may  be 
fitted  to  cut  key-seats  in  holes  as  small 
as  Yz  inch,  and,  on  small  work  eighteen 
or  more  pieces  can  be  cut  at  one  time. 


Wed  like  to  soid yoii  a 
catalogue  slnnving  the 
money-making  feattires 
the  Giant  has  for  you. 

MITTS  & 
MERRILL 

843  Water  Street, 
SAGINAW,  MICH.,  U.  S.  A. 

Foreign  Agents  : 
C.  W.  Burton,  Griffiths  &  Co. ,  London,  England. 
J.  E.  Chabert  &  Co.,  Paris,  France,  Belgium  and 

Switzerland. 
Heinrich  Dreyer,  Berlin,  Germany,  Austria  and 

Russia. 
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In  Making  an  Investment 

in  Cutters  QUALITY  is  of  the 
greatest  consideration 


The  most  expensive  cutters,  no  matter  how  low  their  cost,  are 
those  which  fail  to  satisfactorily  perform  the  service  required  of 
them. 

Their  failure  may  be  due  to  several  reasons. 

We  have  a  thorough  knowledge  of  the  reasons,  as  our  ex- 
perience in  the  use  of  cutters  as  well  as  their  manufacture  is 
very  extensive. 


The  knowledge  that  we  have  gained  is  used  for  the  benefit  of 
our  customers  and  we  are  often  able  to  give  advice  and  make 
suggestions  which  are  helpful  to  them. 

We  invite  you  to  take  advantage  of  our  experience  and  have 
the  assurance  that  such  cutters  as  we  wall  furnish  will  be 
properly  designed  and  constructed.  They  will  be  of  the  very 
highest  grade  and  a  source  of  constant  satisfaction. 

May  we  have  yout  inquiries  f 

Union  Twist  Drill  Co,,  Athol,  Mass. 

THE  CUTTER  MAKERS 
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The  PARAGON 
No.  930 


A 

"Flatwist" 
High  Speed  Drill 


>VITH   A 


Flat  Taper  Shank 


QUALITY 


every  incH  of  it. 

The  Toughest  drill  ever  made  of  High  Speed  Steel — 
Twisted  from  the  flat  bar- — 

with  the  simplest,  strongest  and  most  logical  shank  ever  designed 
for  a  flat  or  "flatwist"  drill —  ' 

The  Paragon  Flat  Taper  Shank 

It's  forged  and  ground  to  size  from  the  original  bar. 

THE   PARAGON    SLEEVE,    is   compact,  inexpensive,  of 
regular  dimensions,  and  gives  a  firm,  accurate  drive. 


Write  for  Circular  ".I/"   foy  full  particiilnrs 


NE"W  YORK 


Twist  Drill  Co. 

CLEVELAND.  OHIO 


CHICAGO 
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You  get  a  Variable-Speed 
Planer  to  Save  Time 

Then  why  not  save  still  more  time  by 
getting  one  on  which  you  can  change 
the  speeds  without  stopping  the  motor 
and  waiting  for  the  heavy  lly-whc'el 
and  other  revolving  parts  to  come  to 
rest? 

The  Gray  variable-speed  plan- 
er embodies  all  these  special, 
time-saving  features,  in  addi- 
tion to  the  accuracy  and 
smooth  -  running  which  has 
always  characterized  their  sin- 
gle-speed planers. 

Send  fi>r  dcscnpt'n'c  dicular 
.1,7V ■///<,■■  many  otlur  points  of 

The  G.A.Gray  Co. 

CINCINNATI,  OHIO 


TKe  Keari  of  a  sKaper 

Is  Its  Crank 

If  the  crank  is  weak,  no  matter  what  the  design  and  strength 
of  the  other  parts,  the  shaper  is  weak.  A  shaper  can  be  no 
better  than  its  crank. 


25%  More  Power 

required  to  do  the  same  work  with  a 
plain  crank  than  the  Stockbridge  Two- 
Piece- Crank  used.  Test  made  at  Wor- 
cester Polytechnic  Institute  by  H.  P. 
Fairfield.  There  are  reasons  for  the 
reputation  of  the  Stockbridge  Two- 
Piece-Crank  Motion. 


Details  of  Aho-rc    Test  on   Ixa/iiost. 


Stockbridge  Machine  Company 

WORCESTER,  MASS.,  U.  S.  A. 

NEW  YORK    OFFICE: 

Niles-Bement-Pond  Co.    -    111  Broadway 
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"The  Machine  Tool  Hog" 


*\%^ 


Put  the  Heaviest  ^VorK  and  the  Hardest   \ip   to    the 
Libby     Full    Saving'     Side     Carriag'e    Turret     Lathe 

It  has  the  strength  and  rigidity  lor  heavy  cuts  and  high  speed  steel;  tlie  drive  is  unusually  puwerful; 
there  is  a  wide  range  of  feeds  and  speeds ;  every  convenience  for  handling,  and  with  from  two  to  six 
cutting  tools  in  operation  simultaneously  there  is  no  need  to  worry''  about  output. 
Other  good  points  are — full  swing  over  carriage,  geared  head  stock,  rapid  power  traverse  for  both 
carriages,  automatic  stop,  indicator  for  position  of  cutters  and  the  ease  with  which  change  from  belt 
to  motor  drive  can  be  effected.     Especially  adapted  for  duplicate  work  in  quantities. 

INTERNATIONAL  MACHINE  TOOL  CO.,  Indianapolis,  ind.  us.  A. 


ACCURATE  MACHINE  TOOLS 


New  26-inch  Boring,  Forming,  Turning  and  Threading  Machine.      All  operations  at  one  Chucking. 

Orders  can  be  sent  to  us  direct  or  through  leading  machiuery  dealers  in  all  large  cities  of  the  world. 

For  further  particulars  address 

THE  W.  P.  DAVIS  MACHINE  CO., 

ROCHESTER,  N.  Y.,  U.S.A. 
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Potter  ^  Johnston  Manufacturing 

Automatics 

For  Handling'  Duplicate  Parts  in  Great 
Variety  from  Castings  of  Iron,  Brass, 
Steel,    also     Forg'ings    and    Bar    ^VorK. 

Ruilt  in  sexeral  sizes  and  combinations,  with  a  range  of  turning  diameters 

up  to  20  inches  and  9}^  inches  long. 


ALL 
ONE 


5-A  Manufacturing  Automatic. 

CUTTING     OPERATIONS     AUTOMATICALLY     PERFORMED. 
ATTENDANT  OPERATES  IN  GROUPS  OF  4  TO  6  MACHINES. 


Scud  Hs  draic 


ims  or  s 


amplcs  oj  yoiti    duplicate  parts 


for  production  estimates. 


Catalog: 


POTTER  S  JOHNSTON,  PawtucKet,  R.  I., U.S. A. 

Offices  and  Representatives— Paris  Office,  78  Avenue  de  la  Grand  Armee,  J.  Rvan,  Manager.  New  York  Office,  50  Church  St.,  Walter  H. 
Foster,  Manager.     Cleveland  Office,  309  Schofield  Bldg.,  Modern  Machinerv  &  Engineering  Co.,  Representatives. 

Foreign  Agents— ChaS.  Churchill  &  Co.,  Ltd.,  London,  Birmingham,  Manchester  and  Newcastle-on-Tyne,  England  and  Glasgow, 
Scotland.  Alfred  H.  Schutte,  Cologne,  Brussels,  Liege,  Milan,  Barcelona,  Bilbao.  Schuchardt  &  Schutte,  Berlin,  Vienna,  Stockholm,  St. 
Petersburg,  Copenhagen,  Budapest. 
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A  TREATISE  ON  FACE  PLATE  WORK 

IS  THE  TITLE  OF  A  NEW  IJOOK 
NOW  KEADY  FOR  DISTRIBUTION 


SfsyiRTICAlJuRRtTlMHE 


IT  is  filled  from  cover  to  cover  w^ith  photographic  suggestions 
^  for  the  reduction  of  cost  on  this  class  of  work  and  will 
prove  of  undoubted  value  to  every  man  interested  in  obtaining 
one  hundred  cents  worth  of  work  for  every  dollar  expended 
for  boring,  turning,  facing,  and  in  fact  all  manner  of  work 
done  in  the  horizontal  turret  lathe  or  boring  and  turning  mill. 

THE  VERTICAL  TURRET  LATHE 

is    also    f\illy     described. 

May  "we  send  YOU  a  copy  f      Ifs  No.  U-31. 

THE  BULLARD  MACHINE  TOOL  CO 

BRIDGEPORT,  CONN.,  U.  S.  A. 


36 


MACHINERY 


Adv.  Index  pages  36-49 


Alphabetical  Index  of  Advertisers 


AlM-nslTe  Material   Co 134 

Ai-mc  Machinery   Co 47 

Adams    Co 96 

AJ:ix    Mfg.   Co 01 

Almond.    T.    K..    Mfg.    Co 141 

Ani.ilcan   Kmery  Wheel  )Vks.     91 

A lican   h^le  Sharpener  Co.     50 

Ani'  rlcan  Has  Furnace  Co.  . .  74 
Ain.Tlcan  I.a  France  Fire  En- 

irlnc  Vo 14:; 

Am.Tlcan    I'ulley   Co 146 

Am.rlcan    Swiss    File  &   Tool 

Co 125 

Anierlcnn    Tool    Works   Co.  .  .      14 

Anflrew.   M.   L..  &  Co 100 

Anros.   P.    S.,    Co 50 

Armito  Ollless  Hearing  Co.  .  61t 
ArmstronK-Rlum  Mfg.  Co.  .  .  143 
Armstrong  Bros.  Tool  Co., 

117-130 

Armstrong   Mfg.    Co 159 

Aurora    Tool    Works 144 

Automatic  Machine  Co 12S 


Baker  Bros 100 

BnUhvIn  Chain  &  Mfa.  Co...      42 
Bantam   Antl-Frlctlon    Co...    136 

Barn.s,  W.  F.  &  .T..  Co 23-76 

Barnes  Drill   Co 101 

Bnrnett,  G.  &  H.,   Co.  .Back  cover 

Barr,  H.  G 100 

Bath   Grinder  Co 67 

Baush    Meh.    Tool    Co 8 

Bav  State  Stamping  Co 129 

BaV   State  Tap   &   Die  Co...    134 

Beanian  &  Smith  Co 15-140 

Beaudry    &    Co 156 

Becker  Milling  Mch.  Co 71 

Bemis  &  Call.  H.  &  T..  Co.. 

Inside  front  cover 

Bertsch  &   Co 158 

Beslv,   Chas.   H..   &  Co 93 

B.tts  Machine  Co 7 

Biokford,  H..  &  Co. ..  .Back  cover 

Bicktord  &  Washburn 97 

BIgnall  &  Keeler  Mfg.   Co...    160 

Bllgram   Machine   Works 149 

Billings  &  Spencer  Co 43-58 

Elanchard  Machine  Co.   . ;  . .  .      45 

Bliss,   B.    W.,   Co 104 

Boker,   Hermann.   &   Co 62 

Boston    Gear    Works 152 

Box,    Alfred.    &    Co 12(j 

Bradford  Mch.  Tool   Co 9 

Bradley.   C.   C,  &  Son 156 

Brown,   H.   B.,   Co 158 

Brown  Hoisting  Mchy.  Co...    127 
Brown  &  Sharpe  Mfg.  Co., 

5SA-58B 

Buckeye  Engine  Co 48 

Buffalo  Dental  Mfg.  Co 157 

Buffalo  Forge  Co 49 

Builders'   Iron   Fdrv. .  .Back  cover 

Bollard   Mch.    Tool    Co 35 

Burke  Mchv.   Co 40 

Bumham.   Roval   E 146 

Burr,  J.  T..  &  Sons 54 

Butler,  A.   G 127 

Butterfleld   &   Co 48 


Calder.  Geo.  H 145 

Caldwell.  H.  W..  &  Son  Co..  152 
Cammell  Laird  &  Co.. 

Inside  front  cover 

Carborundum    Co 90 

Card,    S.    W..    Mfg.    Co 124 

Carpenter,  J.   M.,   Tap  &  Die 

Co Back  cover-125 

Carroll-Jamieson     Mch.     Tool 

Co 137 

Carver  File  Co Back  cover 

Central   Foundrv  Co 44 

Chambersburg  Eng.  Co...  136-156 
Champion  Tool  Works  Co. .  .  21 
Chapman  Ball  Bearing  Co...  99 
Chicaso  Flexible  Shaft  Co. . .   150 

Chicago   Mch.  Tool   Co Ill 

Chicago  Rawhide  Mfg.  Co.  .  .  149 
Cincinnati  Ball  Crank  Co...  145 
Cincinnati  Bickford  Tool   Co.     26 

Cincinnati  Chuck  Co 72 

Cincinnati  Electrical  Tool  Co.  1.30 
Cincinnati  Gear  Cutting  Mch. 

Co 20 

Cincinnati  Lathe  &  Tool  Co.  68 
Cincinnati  Milling  Mch.  Co..  58C 

Cincinnati   Planer  Co 19 

Cincinnati  Pulley  Mchv.  Co..  128 
Cincinnati  Punch  &  Shear  Co.   129 

Cincinnati  Shaper  Co 20 

Cleveland  Auto  Mch.  Co.  .  .  .82-83 
Cleveland  Crane  &  Eng.  Co..  126 
Cleveland  Planer  Works....  103 
Cleveland  Twist  DrlU  Co.. 

31-58-Bafk  cover 

Cllng-Surface  Co 135 

Coates   Clipper   Mfg.    Co 73 

Coes   Wrench    Co 58-119 

Colbum   Mch.   Tool  Co 55 

Colombia  Steel  Co 136 

Cook,  Asa  S..  Co 136 

Cooper  Hewitt  Electric  Co.  .    133 

Crescent   Machine   Co 143 

Crocker-Wheeler  Co 133 

Crowther,   T.,  &  Co 142 

Cullman  Wheel  Co 149 

Cumberland    Steel    Co 46 

Curtis  &  Curtis  Co 158 

Curtis  &  Co.,  Mfg.  Co 155 

Cnshman  Chuck  Co 138 


Unlln  Bros 141 

Dallctt,  Thos.   H.,  Co 141 

Davis,    Rodney    140 

Davis,  W.  P.,  Mch.  Co 33 

Delphos    Mfg.    Co 149 

Detrlck  &  Harvey   Mch.  Co..  149 

Detroit  Hoist  &  Mch.  Co 127 

Diamond  Chain  it  Mfg.  Co,.  42 

Diamond  Mch.  Co Back  cover 

Diamond     Saw     &     Stumping 

Works    40 

DIenelt  &  Elsenhardt   156 

Dill.  T.  C,  Mch.  Co 137 

Dixon,  ,Ioseph,  Crucible  Co..  155 

Dreses  Mch.   Tool   Co 99 

Durbrow  &  lleame  Mfg.  Co.  147 

Earle  Gear  &  Mch.  Co 148 

Elgin    Tool    Works    144 

BSpen-Lucas    .Mch.    Works. . .  147 

Evans.   G.    F 136 

Excelsior  Needle  Co 137 

Fav  Machine  Tool  Co 81 

Fay  &  Scott    55 

Fellows  Gear  Shaper  Co....  112 

Ferracutc   Machine  Co 159 

Firth   Sterling  Steel   Co 63 

Fitchburg  Mch.  Works 72 

Flather  &  Co 104 

Flather,  E.  .1.,  Mfg.  Co 48 

Flather,   Mark.    Planer  Co.  .  .  102 

Foos   Gas    Engine    Co 44 

Foote  Bros.  Gear  &  Mch.  Co.  148 
Foreign  Machinery  Merchants.     12 

Fort   Wayne   Electric   Works.  131 

Fosdick  Mch.  Tool  Co 98 

Fox  Machine  Co 55 

Franklin  Mfg.  Co 148 

Fritz  Mfg.  Co 145 

Gandy  Belting  Co 127 

Ganschow,  Wm 148 

Gem   Mfg.  Co 143-146 

General   Electric  Co 52 

(geometric  Tool  Co 141 

Gerstner.    H.,   &   Sons 105 

Gisholt  Machhie  Co 87 

Gleason  Works, 

Front  cover-Back  cover 
Globe  Mch.  &  Stamphig  Co. .      49 

Goldschmidt  Thermit  Co 47 

Gorton,  George,  Mch.  Co....     50 

Gould  &  Eberhardt   80 

Graham  Mfg.  Co 140 

Grant    Gear    Works 148 

Grant  Mfg.  &  Mch,  Co 58 

Gray,  G.  A.,  Co 32 

Greaves.    Klusman   &   Co....    144 

Greene,  Tweed  &  Co 78 

Greenfield  Mch.  Co 90 

Haasenstein  &  Vogler 142 

Hahn.    Wm 49 

Hamilton  Mch.  Tool  Co 25 

Hammacher,  Schlemmer&  Co.     59 

Ilardinge  Bros 105 

Harrington,  Edwin,  Son  &  Co.  129 

Hart   Mfg.   Co 45 

Hay-Budden   Mfg.  Co 48 

Haves    File    Co 40 

Heald  Machme  Co 68 

Heller   Bros,    Co 46 

Hendev  Mch,  Co 13 

Henley,  Norman  W.,  &  Son..      41 

Henrr  &  Wright  Mfg,  Co 70 

Hill, 'Clarke  &  Co., .54-109-110111 

Hlsev-Wolf  Mch.   Co 64 

Hoefer   Mfg.    Co 98 

Hoffman.    Geo.    W 127 

Hoggson   &  Pettis  Mfg.   Co..    1.39 

Horsburgh  &  Scott  Co 150 

Horton.   E..   &  Son    Co 139 

Houghton.  E.  F.,  &  Co 105 

Howson   &   Howson    146 

Hoysradt  &  Case    54 

Hurlbut-Bogers    Mch,    Co 162 

Huther  Bros.   Saw  Mfg.  Co.  .    136 

Industrial  Press.  The 108 

Ingersoil  Milling  Mch,  Co...  22 

International  Corr.  Schools.  .  77 

International  Mch.  Tool  Co..  33 

.Tacobs  Mfg.   Co 138 

.Tessop,   Wm.,  &  Sons,  Ltd ,  ,  .      46 
Johnson,  Carlyle,  Mch.  Co.. 

114-115 
Jones  &  Lamson  Mch.  Co.  .  .16-17 
Juengst.  Geo.,  &  Sons 102 

Keamev  &  Trecker  Co 10 

Kellv,  R.  A.,  Co 102 

Kellv    Tool    Co 54 

Kempsmith    Mfg.    Co 96 

Kern  Machine  Tool  Co 38 

King  Mch.  Tool  Co 146 

Knecht    Planer   Co 58 

Knight.    W.    B.,   MchT.   Co...  75 

Kreiger  Tool  &  Mfg,  Co 144 

L.  &  D.  Company 54 

Landis    Machine    Co 39 

r.andis    Tool   Co 92 

Lapointe   Mch.    Tool    Co 155 

La  Salle  Mch.  &  Tool  Co 134 

Lea    Equipment    Co 42 

LeBIond  Mch.  Tool   Co 94-114 

LeCount.   Wm.    G 145 

Link  Belt  Co 129 

Lodge  &  Shipley  Mch.  Tool  Co.        6 
Loew  Mfg.  Co 161 


Long    iSc    Allstatter   Co 161 

I.ovejov    Co 50 

Lucas  Mch.  Tool  Co 121 

Lulkln    Rule    Co 50 

Lumen  Bearing  Co 140-156 

l.utter   &   Gles    102 

Lyon  Metallic  Mfg.  Co 120 

Macdonald.   Macdonald  &  Ca- 

vanagh    140 

Machinery   Forging  Co 168 

Manning,    Maxwell   &   Moore.      84 

Maris  Bros 127 

Mason,  Volney  W.,  &  Co 129 

McCabe,  J.  J 24-142 

McCullough-Dalzell      Crucible 

Co 162 

Mechanics   Mch.   Co 97 

Merrell   Mfg,  Co 100 

Merrill   Bros 140 

Millers  Falls  Co Back  cover 

Milwaukee   Fdry.   Sup.   Co..      54 

Milwaukee  Mch.  Tool  Co 50 

Miner  &  Peck  Mfg.  Co.  .Back  cover 

Mitts  &  Merrill   28 

Modem  Tool  Co 140 

Montgomery   &   Company ....      50 

Moore  &   White  Co 122 

Morris,  J.  B.,   Fdry.  Co 54 

Morse    Chain    Co 87 

Morse  Twist  Drill  &  Mch.  Co.    116 

Morse,  Williams  &  Co 151 

Morton    Mfg.  Co 103 

Motch  &  Merryweatlier  Mchy. 

Co 142 

Mueller   Mch.   Tool   Co 55 

Mummert,  Wolf  &  Dixon  Co, .  158 

National  Acme  Mfg.  Co 37 

National  File  &  Tool  Co 147 

National   Machinery   Co 27 

National   Tool   Co 55 

National  Tube  Co 46 

National    Twist   D,   &  T.   Co.    122 
Newark    Gear    Cutting    Mch. 

Co 150 

New   Britain  Mch.  Co 87 

New   BTngland   Gear  Works..   149 

New  Haven  Mfg.  Co 137 

New  Process  Raw  Hide  Co.. 

152-153 
New  Process  Twist  Drill  Co.    134 
Newton  Machine  Tool  Works,      05 
New    York    Belting    &    Pack- 
ing  Co 86 

Nicholls,    W.    S 12i 

Nicholson,  W.  H.,  &  Co 101 

Nicholson    File   Co 30 

Niles-Bement-Pond    Co.  .56-57-142 
Northern   Engineering  Wks..    126 

Norton    Co 89 

Norton  Grinding  Co 88 

Nuttall.  B.  D.,  Co 150 

Nutting.  A.  B.,  &  Co 72 

Obermaver,  S.,  Co 155 

O.  K.  Tool  Holder  Co 144 

Olnev   &   Warrln    147 

Oneida   National  Chuck  Co.  .    141 

Otto  Gas  Engine  Works 146 

Owen  Mch.  Tool  Co 69 

Parker,  C.  L 146 

Parker   White   Metal   &  Mch. 

Co 155 

Pawling  &  Hamischfeger.  ...    126 
Peerless  Rubber  Mfg.  Co....      86 

Peerless    V-Belt   Co 128 

Philadelphia  Gear  Wks.,  Inc.    1,48 
Philips   Pressed   Steel   Pulley 

Works    128 

Phosphor     Bronze     Smelting 

Co.    42 

Plunket,  J.  E 140 

Poole  Eng'r'g  &  Mch.  Co. .  . .   154 
Potter  &  Johnston  Mch.  Co.  .      34 

Pratt  Chuck  Co 141 

Pratt    Institute    145 

Pratt   &   Whitney  Co 4-5 

Prentice  Bros.   Co., 

Inside  back  cover 
Prentiss  Tool  &  Supply  Co..      11 

Prentiss   Vise   Co 140 

Pressed  Steel  Mfg.  Co 127 

Queen  Citv  Mch.  Tool  Co . . .      37 

Qumt,  A.  E 144 

Quride   Co 149 

Racine  Gas  Engine  Co 143 

Ransom  Mfg.  Co 91 

Reece,   E.    F.,   Co 140 

Reed,  F.  B.,  Co 107 

Reed,    Francis,   Co 143 

Reed   Mfg.   Co 140 

Reeves,  Paul  S,.  &  Son 50 

Reichhelm,  E.  P.,  &  Co 125 

Reynolds  Mchy.  Co 72 

Richards.  I.   P„  Co 157 

Rivett   Lathe   Mfg.    Co 162 

Robbins   Mch.   Co 68 

Bobbins   &  Myers   Co 133 

Robertson  Drill  &  Tool  Co..  54 

Robinson  Tool   Works    144 

Rockford  Drilling  Mch.  Co..  66 

Rockford  Mch.   Tool  Co 123 

Rockford   Tool    Co 145 

Rogers.  J.  M..  Works 145 

Root,  C.  J.,  Co 54 

Koversford    Foundry   &   Mch. 

Co 157 

Russell     Antl-Frlctlon     Drill 

Chuck  Co 139 


Sackman,  W.  L 48 

Safety   Emery   Wheel   Co....     90 

Saginaw   Mfg.  Co 157 

Sames,  Chas.   M 157 

.Saunders,   D.,   Sons 15S 

.Sawyer  Tool  Mfg.  Co 54 

Schellenbaeh-Hunt  Tool  Co..      73 

Schumacher  &  Boye    18 

Schwerdtle  Stamp  Co 144 

Scranton   &   Co 167 

Screw  Cutting  Co.  of  Am.rica  123 
Second   Hand   Machinery ... .   142 

Sellers,   Wm.,  &  Co.,    Inc 96 

Seneca   Falls  Mfg.  Co 120 

Shepard     Electric     Crane     & 

Hoist   Co 127 

Shultz  Belting  Co 154 

Sibley  Mch,  Tool  Co 44 

Slmonds  Mfg.   Co 39 

Skinner  Chuck  Co 138 

Slack    Mfg,    Co 135 

Slocomb,  J.  T.,  Co.   125 

Smart,  A.  J.,  Mfg.  Co. .  Back  cover 

Smith,    E.    G 140 

Smith  &  Mills  Co 144 

Sraurr  &   Kamen    Mch.  Co.  .  .      50 

Snyder,  J.  E.,  &  Son 3 

Spacke.  F.  W.,  Mch.  Co 155 

Sprague  Electric  Co 44 

Springfield  Mch,  Tool  Co.  .  .  .  53 
Standard  Englm-erlng  Co. .  .  .  101 
Standard  Gauge  Steel  Co.  .  .  .  115 
Standard  -Mch.  Screw  Co.  ...      39 

Standard  Tool    Co 51 

Standard    Welding  Co HIO 

Slark  Tool  Co 143 

Starrett,   L.    S.,   Co 85 

Stelner,  E.  E 1.55 

Steinle  Turri't  Mch.  Co 80 

Steploe,  John,  Shaper  Co...  136 
Sterlmg    Emery    Wliecl    Mfg. 

Co 91 

Stewart    Heater   Co 154 

Stockbrldge  Machine  Co 32 

Stoever   Fdrv.  &  Mch.   Co. . .    135 

Story,    H.    T 143 

Stow  Flexible  Shaft  Co 50 

Stow   Mfg.  Co 158 

Sturtevant.  B.  F.,  Co 38 

Superior  Mch.  Tool  Co 100 

Syracuse  Twist  Drill   Co 154 

Tabor  Mfg.  Co 135 

Taylor  &  Fenn  Co 145 

Taylor-Wilson  Mfg.  Co., 

Inside  front  cover 

Technical  Press    146 

Toledo  Machine  &  Tool  Co..    145 

Toomey,    Frank    142 

Trimont  Mfg,  Co 181 

Trump  Bros,    Mch.    Co 54 

Tucker,  W.  M.  &  C.  F 48 

Underwood,    H.   B.,  &  Co '.>T 

Union  Mfg.   Co 139 

Union    Twist    Drill    Co 2!" 

U.  S.  Electrical  Tool  Co 132 

Unit    System    of    Self-Educa- 
tion      lOS 

Universal  Boring  Mch.  Co. . .  109 

Universal   Mch.    Screw   V.o ...  70 

Vandyck   Churchill   Co 159 

Van   Dom  &  Dutton  Co 14S 

Van'Dorn   Elec.  &  Mfg.  Co..  72 

Variable  Speed  Clutch  Co...  147 

Veeder  Mfg,  Co 139 

Vitrified  Wheel  Co 91 

Walcott   &    Wood   Mch.    Tool 

Co 81 

Walker,  O.  S..  &  Co.  .  .Back  cover 

Waltham   Mch.   Works 143 

Waltham  Watch  Tool  Co....  08 

Walton,   F,   S.,  Co 129 

Walworth    Mfg.   Co 3 

Ward,  Edgar  T.,  &  Sons 46 

Warner  Instrument  Co 49 

Warner  &  Swasey  Co 18 

Waterbury  Farrel  F.  &  M.  Co.  58 

Watson-Stlllman  Co 131 

Wells,  F.  E.,  &  Son  Co 94 

Wells  Bros.  Co 101 

Westcott  Chuck   Co 1-39 

Western  Electric  Co 132 

Western  Mch.  Tool  Works...  54 

Western  Tool  &  Mfg.  Co 122 

West   Haven  Mfg.   Co 47 

Westinghouse  Elec,  &  Mfg,  Co.  131 

Westmacott  Gas  Furnace  Co.  49 
Whltcomb-Blalsdell  Mch.  Tool 

Co 79 

Whitman  &  Barnes  Mfg.  Co.  118 

Whitney  Mfg.  Co 113 

Whitnn,  D.  E.,  Mch.  Co 84 

Whittlpsev,   Gen.    P 146 

Wllev  &  Russell   -Mfg,  Co 118 

Williams,    J,   H„  &  Co 136 

Williams,   White  &   Co 159 

Wilmarth  &  Morman  Co 91 

Wilson.  W.  A.,  Mch.  Co 58 

Windsor   Mch.    Co 121 

Whikley  Co 48 

Woodman,  R.,  Mfg.  &  Supply 

Co 154 

Wood  Turret  Mch.   Co 110 

Wood's.  T.  B.,   Sons  Co 45 

Woodward    &    Powell    Planer 

Co 3 

Wyke.   J..   &  Co 50 

Wyman  &  Gordon  Co Ia7 

Yale  &  Towne   Mfg.  Co 130 
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OH!   YOU   "QUEEN    CITY" 

At  Atlantic  City  we  demonstrated  our  abil- 
ity to  remove  twice  the  metal  on  our 
24-inch  shaper,  that  any  other  could,  and 
they  were  as  big  as  32-inch. 

People  who  did  not  know  our  shaper  were 
surprised  at  its  great  simplicity  and  conven- 
ience. It  is  just  as  superior  m  point  of 
accuracy  and  speeds,  and  a  glance  will  con- 
vince any  mechanic  of  its  durability. 

Don't  you  know  it  pays  to  buy  the  best? 
Then  find  out  the  best  by  test.  Want  a 
■'Queen  City"  to  try?  It  will  not  cost  you  one 
cent  of  expense,  if  it  is  not  the  best  on  earth. 
Yes,  1 00/  ahead  of  its  nearest  competitor. 

It  not  only  does  the  actual  work  faster,  but 
it  is  easier  to  set  up  the  job  for  accurate 
work,  and  to  get  the  stroke,  feed,  speed  and 
positions.  Ask  about  our  table  support, 
our  feed,  etc.,  and 

DON'T    BUY    A    SHAPER    IMAGE! 

Queen  City  Machine  Tool  Co.,  {^'%'r)  Cincinnati,  0.,  U.  S.  A. 

A.GENCIES     IN     ALL    THE     PRINCIPAL    CITIES     OF    THE    -WORLD 


NATIONAL -ACME  MFG.  CO. 

CLEVELAND,       OHIO 

BRANCH   OFFICES:         New  York       Boston      Chicago      AUanta 

General  Foreign  Representatives: 
Alfred  H.  Schutte-  Schuchardt  &  Schutte. 


THE  Acme's  four  spindles  eJlow 
eight  or  more  operations — at 
once — in  the  time  of  one  -  the  longest 
if  performed  singly. 

^  The  distinctive  feature  of  the 
"Acme,"  the  stationary  Stock  Spindle 
in  threading,  solves  the  question  of 
rehandling  parts  for  extra  operations. 
Pieces  are  in  many  cases  finished  as 
quickly,  including  the  operations  of 
Drilling,  Countersinking,  Reaming, 
Milling,  Slotting  or  Slabbing  from  the 
side  or  end,  as  without  them. 

^  Before  the  recent  development  in 
the  "ACME,"  Screw  Machines  were 
driven  by  Multiple  Belts,  a  fruitful 
source  of  trouble,  expense  and  delay. 
Now,  one  machine,  the  "ACME,"  is 
driven  by  a  single  belt — or  a  constant 
speed  motor — any  type — of  stamdMd 
make. 

fl  Your  Screw  Machine  operator  can 
make  more  parts  for  you  on  a  Single 
Drive  ACME  AUTOMATIC. 
It's  built  for  the  operator's  convenience. 

fl  Breakage  of  tools  is  practically  im- 
possible.   It's  fast,  ScJe  and  economical. 


8» 
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NOW    IS    THE    TIME 


TO    ARRANGE    FOR 


NEXT  WINTER'S 
Heating  Apparatus 


N 


O  scattered   steam  piping,   and 
the  Sturtevant  fan  will  force 
the  warm  air  to  go  where  it  is  wanted. 


Send  for  Catahf:  No.  84. 


"TKe  Fan  Blo^ver 
Specialists" 


B.   F.   STURTEVANT  CO.,    Boston,   Mass. 


General   Office   and   'WorKs.    Hyde   ParR,   Mass. 


NEW  YORK 


PHILADELPHIA 


CHICAGO 


CINCINNATI 


Designers  and  Builders  o£  Heating,  Ventilating,  Drying  and  Mechanical  Draft  Apparatus;  Fan  Blowers  and 
Exhausters,  Rotary  Blowers  and  Exhausters ;  Steam  Engines,  Electric  Motors  and  Generating  Sets ;  Pneumatic 
Separators,  Fuel  Economizers,  Forges,  Exhaust  Heads,  Steam  Traps,  Steam  Turbines,  etc. 


LONDON 


m-i 


20-INCH 
UPRIGHT  DRILL 


Built  from  new  designs,  stronger  and  more  com- 
pact than  formerly  and  a  model  of  simplicity  and 
convenience  in  operation.  This  machine  fitted 
with  back  gears,  power  feed  and  automatic  stop, 
is  one  of  a  complete  range  of  sizes,  from  1  5 "  to 
42"  swing,  adapted  for  a  wide  variety  of  drill- 
ing and  for  long  continuous  service. 

The  Kern  Drills  are  modem,  efficient  and  eco- 
nomical. 

A.sK  for  Special  Circulars. 


The  Kern  Machine  Tool  Co.,  Cincinnati,  Ohio 

AGENTS:— Vandyck-Churchill  Co.,  New  York  and  Philadelphia.  Chandler  &  Farquhar  Co.,  Boston.  C.  H.  Wood  Co.,  S\-racuse.  Aumen 
Machinery  and  Supply  Co.,  Baltimore.  The  E.  L.  Esslev  Machinery  Co.,  Chicago.  Fairbanks  Co.,  New  Orleans.  Crane  Co.,  Birmingham. 
Henshaw-Bulkley  &  Co.,  San  Francisco.  Hendrie  &  Bolthoff  Mfg-  '&  Supplv  Co.,  Denver.  Williams  &  Wilson,  Montreal,  Canada.  A.  R. 
W^illiams  Machinery  Co.,  Toronto,  Canada.  Alfred  Herbert.  Ltd.,  Coventry  arid  Paris.  De  Fries  &  Co.,  Dusseldorf  and  Milan.  G.  Koeppen  & 
Co.,  Moscow.  J.  La'mbercier  &  Co.,  Geneva.  Xienstaedt  &  Co.,  Copenhagen.  Henri  Nyssens,  Antwerp.  Van  Rietschoten  &  Houwens,  Rotter- 
dam.    New  York  Export  &Iraport  Co.,  Japan,  China  and  the  Far  East. 
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Classified  Index  to  Advertisements. 

For  Alphnbetlcal  Indtix  swtj  pa^t*  30 

Abraiive    MeUl    Cutter. 

Slack    Mft-.    c.i.,   Sprliiglli'U.   Vt. 
Air   Compressors. 

Curtis  .t   I'll.   Mfk'.   ("0..  St.   Louis,   Mo. 

Maunlng,   Mnxwi-ll   &   Moore,    Ini..    Now   York. 

Spacke,  F.   W..   Moll.  Co.,  Indluuapulls.   lud. 
Air  Koistl. 

Curl  Is   \    Co.    Mfc    Co.,    St.    Louis,    Mo. 

Dotrolt    Hoist    &    Moll.    Co.,    Dptroll,    MIoll. 

Norlhirii    EnclnoiMlMB   \\  ks.,    Detroit.    Mich. 

SlioiMir.l   Kli'C.   Craue  &   Hoist  Co.,   Montour  Fulls. 
Air  Motors, 

Stow   rloilbli-  Shaft  Co.,  l"hlliulol|ilila,  P». 
Alundum  Wheels, 

Norton  Co.,  Worcester,  Mass. 
Anti-Friotion    Metal, 

Reeves.   1'.   .s..  &  Son,  riillndelphlii,   l*a. 
Arbor  Presses. 

I'ox  Moh.  Co.,  Grand  Rapids.   Mich. 

Lucas   Mch.   Tool   Co.,   Cleveland.   O. 

NIli's-BementPond  Co.,   New   York, 

Seneca  Kails  MfR.  Co.,  Seneca  Tails.  N.   Y. 
Balancing  Tools. 

Rockforil   Tuol   Co.,    Rockrord.    111. 
Ball  Bearings. 

llantnni    .\nll-Frlctlon   Co.,    Bantam,   Conn. 

Chapman  Double  Ball  Bearings  Co,,  Boston.  Mass. 

I'resscd  Steel   Mfg.  Co.,   I'bllndelphia,  I'a. 
Beam   Compass. 

Aiiros,   P.  S.,  Co.,  North  Toiunvanda.   N.   Y. 
Belt   Dressing, 

Walton.    l\   S.,    Co.,   Pblladel|ihiii.    Pa. 
Belt  Filler, 

Cllng-Surtace  Co.,  Buffalo,  N.   Y. 
Belting, 

Peerless  V-Belt   Co..    Chicago.    111. 

Shnltz   Belting   Co.,   St.   Louis.   Mo. 
Belting.   Cotton, 

Gaudy  Belting  Co.,   Baltimore,   Md. 
Belting,  Rubber, 

New   York   Belting  &   Packing  Co..    New   York. 

Belt   Shifters, 

L.    A:    P.    Co..    Boston.    Mass. 
Bending  and  Straightening  Machinery. 

Bertsch   &  Co.,   Cambridge  Clt.v.    Ind. 

Cleveland  Crane  &  Engr.  Co.,  Cleveland,  O. 

Springfield  Mch.  Tool  Co.,  Springfield.  O. 

Watson-Stlllman  Co..  New  York. 

Williams.  White  &  Co.,  Mollne,   111. 

Bending  Tools. 

NUes-Bement-Pond  Co.,   New   York. 
Underwood,  H.   B..  &  Co..  Philadelphia,  Pa. 

Blowers. 

Buffalo  Korge  Co.,   Buffalo.   N.    Y. 

General   Electric  Co..   Scheneclad.v,    N.   Y. 

Sturtevant,   B.   F.   Co.,  Hyde  Park.   Mass. 
Blue  Print  Machines, 

Buckeye  Engine  Co..  Salem,  O. 

Boiler  Tubes, 

National  Tube  Co.,   Pittsburg,   Pa. 

Bolt  Cutters, 

Acme  Machinery  Co.,   Cleveland,  O. 
Brown,   H.    B.,   Co.,   East  Hampton.   Conn. 
Detrlck  &  Harvey  Mch.  Co..  Baltimore,    Md. 
Landls  Mch.   Co.,  Waynesboro,  Pa. 
Mummert,  Wolf  &  Dixon  Co.,  Hanover.  Pa. 
National  Mchy.  Co..  Tiffin,  0. 
Pratt  &  Whitney  Co.,  Hartford.  Conn. 
Wiley  &  Russell  Mfg.  Co.,  Greenfield.  Mass. 
Bolt  and  Nut  Machinery. 

.\cme  .Machinery  Co,.  Cleveland,  O. 
A}ax  Mfg.  Co..  Cleveland.  O. 
Bliss.    E.    W..   Co..   Brooklyn,   N.   Y. 
Brown,   H.   B.,   Co.,  East  Hampton.   Conn, 
Detrlck   &   Harvey    Mch.    Co..    Baltimore.   Md. 
Landls  Mch.  Co..   Waynesboro.  Pa. 
Mummert,  Wolf  &  Dlson  Co.,  Hanover,   Pa. 
National  Mchy.  Co.,  Tiffin,  0. 
Niles-Bement-Poud  Co.,  New  Y'ork. 
Standard  Engineering  Co.,  Elhvood  City,  Pa, 
Waterbury-Farrel  Fdry.  &  Mch.  Co.,  Waterbury. 

Boring  Ban. 

NUes-Bement-Pond   Co..    New   York. 

Dnderwood,   H.   B..   &  Co.,   Philadelphia,  Pa. 

Dnlyersal  Boring  Mch.  Co.,  Hudson.  Mass. 
Boring  Machines. 

Beaman  &  Smith  Co..   I'rovldence.  R.  I. 

Betts  Mch.   Co..   Wilmington,  Del. 

Dayls,  W.   P..   Mch.   Co.,   Rochester,  N.   Y. 

Detrlck  &  Harvey    Mch.   Co..   Baltimore,  Md. 

Flatter.   E,   J.,   Mfg.   Co..    Nashua,   N.   H. 

King  Mch.   Tool  Co.,  Cincinnati.   0. 

Newton  Mch.  Tool  Wks.,  Inc..  Philadelphia.  Pa. 

Nlles-Bement-I'ond   Co..    New    York. 

Pawling  &  Harnischfeger.    Milwaukee,   Wis. 

Sellers,  Wm,,  &  Co..   Inc..   Philadelphia,  Pa. 

Universal  Boring  Mch.  Co..   Huds-^n.   Mass. 

Williams,  White  &  Co.,   Mollne.  111. 
Boring,    Drilling   and   Milling   Machines,    Horizontal, 

Fosdick  Mch.  Tool  Co.,  Cincinnati.   O. 

Hoefer  Mfg.  Co..   Freeport.   111. 

Lucas  Machine  Tool  Co.,   Cleveland.   O. 

Rockford   Drilling   Mch.    Co.,    Rockford.    111. 

Universal  Boring  Mch.  Co.,  Hudson,  Mass. 

Boring  Mills. 

Baush   Mch.   Tool  Co.,   Springfield,   Mass. 
Betts  Mch,  Co.,   Wilmington,   Del, 
Blckford.   H,.  4  Co..  Lakeport.  N.  H. 
Bullard  Mch.   Tool  Co.,  Bridgeport.   Conn. 
Colburn  Mch.  Tool  Co.,  Fi-anklln.  Pa. 
Flather,   E.  J.,  Mfg.   Co..   Nashua,   N.    H. 
GIshoIt  Mch.  Co.,  Madison,  Wis. 
Mitts  &  Merrill,  Saginaw.   Mich. 
NUes-Bement-Pond  Co.,  New  York. 
Sellers,  Wm.,   &  Co.,  Inc.,   Philadelphia.   Pa. 

Boring  Tools. 

Armstrong  Bros.  Tool  Co.,  Chicago.   III. 
Cleveland   Twist    Drill   Co.,   Cleveland,    0. 
Krleger  Tool  &  Mfg.   Co.,  Grand  Rapids, 
Pratt  &  Whltnev  Co..   Hartford.  Conn. 
Western  Tool  &  Mfg.   Co.,  Springfleld,  O. 
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Make  a  Cnt  in  your  Blade  Bills  with 

Simonds  Hack  Saw  Blades 


I 


Made  from  special  steel  by  a 
.special  process,  the  set  of  teeth 
scientifically  correct  for  fast,  accur- 
ate cutting',  our  blades  will  success- 
fully stand  all  tests  for  hardness, 
toughness,  and  cutting  power,  and 
will  give  absolute  satisfaction  from 
every  point  of  view 

The  new  handle  fits  the  hand  in 
a  comfortable,  natural  way  and  is  a 
big  improvement  on  the  old-style 
frame. 

We  are  prepared  to  furnish  blades 
on  yearly  contracts  for  large  users. 

Scud  for  circulars. 

SIMONDS    MANUFACTURING   CO. 


Fitchburg,  Mass. 
New  Orleans,  La. 


Chicago,  111. 
San  Franciscii 


Gal, 


Montreal,  (^ue. 
Se.-ittle,  Wash. 


New  York  Citv 
Portland,  Ore.' 


8  White  St.,  Moomtields,  London,  E.  C,  Eng. 


Wis 


Landis  Bolt  Cutters 

The  most   economical    tools 
for  their  purpose  yet  offered. 

A  feature  of  these  machines  is 
the  improved  Landis  Die,  fitted 
with  Ion  Of  chasers  w'hich  can  be 
reeround  and  set  forward  as 

o 

required  until  the  metal  is 
entirely  used  up.  No 
bobbing,    retempering    or 


annealing  required;  lead  is  positive; 
clearance  correct;  same  chasers  cut 
right  or  left  hand  threads,  and  the 
life  of  the  ordinary  hobbed  die  is 
e.xceeded  twenty  times. 

More  work  at  Ira  cost.    Write  for  I'ooklet. 


LANDIS  MACHINE  CO.,  Wajnesboro,  Pa. 

Mai-shall  A  Huschait  Mat-hincir  C<'..  Sole  Agt-nts  for  Chican"  tuid  St.  U>uis. 
Sohuchaidt  &  Sehutte.  ai  Vit-tuiia  St..  Wt-stiiiinsti'i-.  Loiiduu.  Sole  A^fiits  for  tirt-at 
Britain    Ireland  and  British  ri>lonie.*.     Selmchardl  &.  Sehutte.  »  KiaDffiK*  H*»ad. 
Shanghai,  Sole  Agents  fur  China  and  Japiui.     Adler  &  ElseuHchitr,  SmK-  Agvuts  for 

Italy. 


Automatic  Macliine  Serew  Work  of  all  kinds 

Our  Capacity,  J^"  to  3^";  from  sample  or  blue  print. 
Prlca*  right.      Workmanship  the  best.      Write  today. 

STANDARD  MACHINE  SCREW  CO.,  2268  Spring  areve  Ave.,  Cincinnati,  0. 
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STERLING 


HACK  SAW  BLADES 


Ave:  . 

YOU 

MONEV 


POWER  MACHINES 


DIAMOND  SAW&STAMPINGWORKS   . 
BUFFAU3,  N.Y.  USA. 


124  Holbom 
London,  E.  C,  England. 


FOREIGN   OFFICES  ; 

Pickhuben  4 

Hamburs,  Germany. 

2a  Calle  de  Dolores,  Num.  10,  Mexico  City,  Mexico 


231  Elizabeth  Street, 
Melbourne,  Australia. 


Twenty-inch   Cutting-off   Saw 

WITH  POWER  SCREW  FEED 


This  new  saw  is  equip- 
ped with  automatic 
knockout  which  can  be 
set  at  any  point,  unusu- 
ally large  clamping  ta- 
ble, and  has  a  steady 
drive  which  elimmates 
backlash  and  reduces 
breakage  of  blades  to  a 
minimum.  The  rigidity 
with  which  the  saw  is 
held  permits  cutting 
solid  steel  or  tubing 
with    the    same     blade. 


Price  $160.00 — Circulars  on  request. 

THE  BURKE  MACHINERY  COMPANY 

1837  Thirty-fifth  Street  CLEVELAND,  OHIO,  U.S.A. 


HAYES    FILE 


NOT    IN    A    TRUST 

CO.,     -     DETROIT, 


MICHIGAN 


Try  our  Special-Cut  LATHE  File 
We  sell  direct  to  the  Consumer  Write  for  prices  and  discount* 


Classified  Index  to  Advts.  iCimimued). 

Bronze  Bearings. 

Lunjen  lu-fulnj;  Co..   Buffnln,   N.   Y. 

IleevoB.   1'.   s.,    &  Son,   I'biladulpblii.   I'll. 
Bronze  Castings,   Bushings,   etc, 

Iteeves,   !'.   s.,  6c  Son,  Pbtladepblfl.   Pa. 
BuUdoxers. 

A]ax  MfB.  Co..  CleTeland.  O. 

Bliss,  E.   W..  Co..  Brooklyn,  N.  V. 

National  Mchy.  Co.,  Tiffin,  0. 

Nlles-Bpmentroml  Co.,   New  York. 

wllllamB,  White  &  Co..  Molinc,   III. 
Bushings. 

Niitlnnal  Tube  Co..  I'ltlsbuig,  I'a. 
Cabinets,  Blue  Print, 

Fritz  MtE.   Co.,  Grand  Rapids.   .Mich. 
Calipers.     (Sie  Macblnlsts'  Small  Tools.) 
Carborundum  Wheels. 

Carlioruuiluin   C'p..    Nlagarn   Falls.    N.   Y. 

Case  Hardening. 

Williams,  .1.    II..  &  Co..   Brooklyn,  N.  Y. 

Castings. 

Link-Bell  Co..  Philadelphia.  Pa. 

Ph.isphcir  lironze  Smelting  Co..  Phlladelpblt,  P». 

Iniin  .Mff.  Co.,   New  Britain,  Conn. 
Castings,  Finished. 

Franklin  Mtg.  Co.,  Syracuse,  N.  Y. 
Cement  (Iron). 

Obormayer.   S.,  Co..  Cincinnati,  O. 
Center  Grinders, 

Heald  .Mch.  Co.,  Worcester.  Mass. 

Hisev-Wolf  Mch.  Co.,  Cincinnati,   O. 

Mueller  Mch.  Tool  Co..  Cincinnati,  O. 

Trump  Bros.   Mch.   Co.,   Wilmington,  Del. 

Centering  Uac^nes. 

Niles-Bement-Poud   Co..    New   York. 
Pratt  &  Whitney  Co..  Hartford.   Conn. 
Springfield  .Mch.  Tool  Co.,  SpringBeld,  O. 
Whlton.  D.   E..  Mch.  Co..  New  London,  Conn. 

Chains. 

Baldwin  Chain  Mfg.  Co..  Worcester.  Mam. 
Diamond  Chain  &  -Mfg.  Co..  Indianapolis,  Ind. 
Whitney  Mfg.  Co..   Hartford,  Conn. 

Chains,   Driving. 
Diamond  Chain  &  Mfg.  Co..  Indianapolis,  Ind. 
Link   Belt  Co.,   Philadelphia,  Pa. 
Morse  Chain  Co..   Ithaca.  N.  Y. 
Whitney  Mfg.  Co..   Hartford,  Conn. 

Chain   Blocks,    Differential,   Duplex   and   Triplex. 
Yale  &  Towne  -Mfg.  Co.,  New  York. 

Chucks. 

.\lmond,  T.   R..  Mfg.  Co.,   Brookl.vn.  N.   Y. 

Cincinnati  Chuck  Co.,  Cincinnati,  O. 

Cnshman  Chuck  Co..  Hartford,  Conn. 

Hoggson  &  Pettis  Mfg.  Co.,   New  London.  Conn. 

Horton.   E.,  &  Son  Co..   Windsor  locks.  Conn. 

Jacobs  Mfg.   Co..   Hartford.  Conn. 

Morse  Twist  Drill  &  Mch.  Co.,   New  Bedford. 

National  Twist  Drill   &   Tool  Co..    Detroit.   Mich. 

Xiles-Bement-Pond  Co..   New  York. 

Norton  Grinding  Co.,  Worcester,  Mass. 

Oneida    National   Chnck   Co..    Oneida,    N.    Y. 

Pratt  Chuck  Co..  Frankfort.   N.  Y. 

Reed.  Francis.   Co..   Worcester.   Mass. 

Russell  Anti-Friction   Drill  Cbuck  Co..  Blmlra. 

Skinner  Chuck  Co..  New  Britain.  Conn. 

Standard  Tool  Co..   Cleveland.  O. 

Union  Mfg.  Co..   New  Britain.  Coim. 

Walker.   O.   S..  &  Co..  Worcester,  Mass. 

Wpstcott  Chuck   Co..   Oneida,   N.   Y. 

Whitney  Mfg.   Co..  Hartford.  Conn. 

Wliiton.  D.  E..  Mch.   Co.,  New  London,  Conr. 

Clutches.  Friction, 
Bliss.  E.  W..  Co.,  Brooklyn,  N.  Y. 
Caldwell.  H.  W.,  &  Son  Co..  Chicago.  III. 
.Tohnson.  Carlyle.  Mch.  Co.,  Hartford,  Conn. 
Link-Belt  Co..  Philadelphia,   Pa. 
Moore  &  White  Co.,  Philadelphia.  Pa. 
Wood's,  T.   B.,  Sons  Co..   Cbambersbnrg.   Pa. 

Cold  Saw  Cutting-off  Hacbines. 

Burr.  John   T..   &  Sons.    Brooklyn.    N.    T. 
Espen-Lucas  Mch.  Works.  Philadelphia,  Pa. 

Controllers. 
Crocker- Wheeler  Co.,  Ampere.  N.  J. 
fieneral  Electric  Co..  Schenectady.  X.   Y. 
Sprague  Electric  Co.,  New  York. 

Countershafts. 

I,,   it   D.   Co..   Boston.  Mass. 

Norton   Grinding  Co..   Worcester.   Mass. 

Variable  Speed   Clutch  Co.,   Milwaukee,   Wis. 

Counting  Machines. 

Dnrhrow  &   Hearne  Mfg.   Co..   New  York. 
Root.   C.  J..  Co..  Bristol.  Conn. 
Veeder  Mfg.  Co..  Hartford,  Conn. 

Couplings. 

Davis.  W.  P..  Mch.   Co..   Rochester.   N.  Y. 
Wood's.  T.  B..  Sons  Co,  Cbambersburg,  Pa. 

Cranes, 

Box.  .Alfred.  &  Co..  Philadelphia.  Pa. 
Brown   Hoisting   Mcby.    Co..   Cleveland.    O. 
Cleveland  Crane  &  Eng.   Co..  Wickliffe.  O. 
Curtis  .It  Co.   Mfg.   Co..   St.   Louis.   Mo. 
Link-Belt  Co..   Philadelphia.   Pa. 
Manning.   5Iaxwell   &   Moore.    Inc.,    New    York. 
Maris  Bros.,  Philadelphia,  Pa. 
NIchoIls.    W.    S..    New   Y'ork. 
Nlles-Bement-Pond  Co..  New  York. 
Northern    Engineerlnir   Works.    Detroit.    Mich. 
Pawling  &  Harnischfegpr.   Milwaukee,  Wis. 
Sellers.   Wm..   &  Co..    inc..   Phlladel|)hia.   Pa. 
Shaw  Electric  Crane  Co..   Muskegon.  Mich. 
Shepard  Elec.   Crane  &   Hoist  Co..   Montour  Falls 

Crucibles. 

McCullongb-Dalzell  CrnciWe  Co..  Pittsburg.   Pa. 

Cupolas, 

Northern  Engineering  Wks..  Detroit.  Mich. 
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Cuttinf-olf  Maobinea, 

DnvlB,    W,    I'..    Mch.   Co.,    Boohester,    N.    Y. 

EnpinLuiuK  Mob.    Wk».,   rhlladeliibU,   Pa. 

Fn   Mch.  Co..   Grand  Raplila,   Mich. 

Hurtliut-HoKcra   Mch.    Co.,   So.    Siulluiry,    MaBe. 

Lett  Kijulfuw'iit  Co.,   Now  York. 

Ne«tc.ii  Mdi     I'lKil   Wk«..   Inc..   rhlladrlpblu.    I'li. 

NUt^  ll<iu*iitl'iin<l   Co.,    New    York. 

Pratt   &   Whitney  Co..   Hartfonl,  Conn. 

Sell»i>.    Wm..   *  Co..    Inc.,    rhllndelphln,   Ta. 

Vandjili  Churchill  Co..   New   York. 

Warner  Jk  Suiiwy  Co.,  Cleveland,  O, 
Cut  Metera, 

Warn-r  luBtrumiiit  Co.,  Belolt,  Wis. 
Dies.      (See  Taps  and  Dlea. ) 
Die  Heads,  Self-Openinr  and  Adjustable. 

tJeomt'trlc  Tool  Co..   New   IIhvimi,  Conn. 

Modern    Tool  Co..   Erie,   Pa. 
Die  Stocks.     (See   I'lpe  Cutting  Toola.) 
Dowel  Pins.  Brass, 

Wlnkley  Co..  Detroit.  Mich. 
Drawing  Tablea. 

Fritz  Mfg.   Co..  Grand  Rapids,   Mich, 
Drill  Grinder*. 

Heald    Mch.    Co..    Worcester,    Mass 

I'ratt  &  Whitney   Co.,   Hartford,  Conn, 

Sellers,  Wm.,  &  Co,,  Inc..  Pblladelpbla,  Pa. 

Wllmarth  &  Morman  Co.,  Grand  Raplda,  Mich. 

Drill  Sockets. 

n.velaiid   Twist   Drill   Co.,   Cleveland,   0. 
Standard  Tool  Co,,  Cleveland,  O, 

Drills,  Twist, 

Boker,  Hermann  &  Co..  New   York  and  Chicago. 
Cleveland  Twist   Drill   Co..   Cleveland,   O. 
Morse  Twist   Drill  &   Mch.   Co..    New   Bedford. 
National    Twist    Drill    &    Tool    Co..    Detroit,    Mich. 
New   Process  Twist   Drill   Co..   Taunton,   Mass. 
Pratt  &   Whitney   Co..    Hartford.    Conn. 
Standard  Tool  Co..   Cleveland,   O, 
Syracuse  Twist   Drill   Co..   Syracuse.    N.    T. 
Whitman   &   Barnes   Mfg.   Co..    Chicago,    111. 

Drilling   Machines.   Radial. 

American   Tool    Wks.    Co.,    Cincinnati,      O, 
Cincinnati    Blckford   Tool   Co..    Cincinnati,    O. 
Cleveland    Crane   &    Engr.    Co..    Wlcklltre,    O. 
Detrlck  &   Harvey   Mch.   Co..   Baltimore,   Md. 
Dreses   Mch.   Tool   Co.,    Cincinnati.    O. 
Fosdlck    Mch.    Tool   Co..    Cincinnati.    O. 
Hamilton  Mch.   Tool   Co.,   Hamilton.   O. 
Hill.  Clarke  &  Co.,   Inc.,  Chicago,   111. 
Morris.   J.    B..    Fdry.    Co..    Cincinnati.    O. 
Mueller  Mch.    Tool    Co..    Cincinnati.    O. 
Niles-Bement-Pond   Co.,   New   York. 
Prentice  Bros.   Co..   Worcester,   Mass. 
Western  Mch.   Tool   Works.   Holland.    Mich. 

DrflliJig  Machines,    Upright. 

American   Tool    Wks.    Co.,    Cincinnati.   O, 

Andrew.    M.   L.   &  Co.,   Cincinnati,    I). 

Aurora   Tool   Works,    Aurora,    Ind. 

Baker  Bros..    Toledo,   O, 

Barr,   H.   G..   Worcester,  Mass. 

Barnes,  W.   F.   &  J..   Co..   Rocktord.    111. 

Barnes  Drill   Co..    Kockford.   111. 

Baush    Mch.    Tool    Co..    Sprlngfleld,    Mass, 

Belts  Mch.    Co..   Wilmington.    Del. 

Burke  Mchy.   Co..  Cleveland.   0. 

Cincinnati    Blckford   Tool    Co..   Cincinnati,   O. 

Cincinnati   Mch.    T.xil  Co..   Cincinnati.   O. 

Davis.   W.  P..  -Mfh.   Co..   Rochester.   X.   Y. 

Detrlck   &   Harvey    Mch.    Co..   Baltimore,   Md. 

Dreses  Mch.    Tool    Co.,   Cincinnati.    O. 

Fox   Mch.   Co..   Grand   Rapids,    Mich. 

Gould   &  Eberhardt,    Newark,    N.   J. 

Hamilton  Mch.    Tool    Co..    Hamilton.    0. 

Henry  &  Wright  Mfg.    Co..   Hartford.    Conn. 

Hoefor  Mfg.   Co.,    Freeport.    111. 

Kern  Mch.   Tool  Co.,   Cincinnati,  O. 

Knecht   Bros.    Co.,   Cincinnati.    O. 

Knight.    W.    B..    Mchy.   Co.,   St.    Louis.   Mo. 

La   Salle   Mch.   &  Tool   Co..   La   Salle.    III. 

Mechanics   Machine  Co..    Kockford.    111. 

Mltts  &    Merrill.    Saginaw.    Mich. 

Mueller    Mch.    Tool    Co..    Cincinnati.    O. 

New   Haven  Mfg.   Co..   New    Haven.    Conn. 

NUe-Bement-Pond   Co..    New   York. 

Pawling   &   Harnischfeger.    Milwaukee.    Wis. 

Pratt  &  Whitney  Co..   Hartford.   Conn. 

Prentice  Bros.   (i!o.,   Worcester,   Mass. 

Quint.   A.   B..  Hartford,   Conn. 

Reed.   Francis  Co..   Worcester.   Mass. 

Rockford   Drilling   Mch.   Co..    Bockford.    III. 

Sellers.  Wm..  &  Co..  Inc.,   Philadelphia,  P«. 

SlWey  Mch.   Tool  Co.,   So.   Bend.   Ind. 

Snyder,  J.   B.,  &  Son,  Worcester.    Mass. 

Superior    Mch.    Tool   Co.,    Kokomo.    Ind. 

Taylor  &    Fenn   Mch.   Co..    Hartford.    Conn. 

Wiley    &   Russell    Mfg.    Co..    Greenfield.    .Mass. 

Whitcomb-Blaisdell    Mch.    Tool    Co..    Worcester. 

Drilling    Machines.    Portable.    Electrical    Driven. 
Cincinnati    Elec.    Tool    Co..    Cincinnati.    O. 
Dallett,    Thos.    H..    Co.,    Philadelphia,    Pa. 
Hisey-Wolt  Mch.   Co.,   Cincinnati.   O. 
Niles-Bement-Pond   Co..    New   York. 
Stow   Flexible  Shaft  Co..    Philadelphia.    Pa. 
rnlted   States   Elec.   Tool   Co..   Cincinnati,   O. 
Tan   Torn   Elec.    &   Mfg.   Co.,   Cleveland,   O. 

Drying  Ovens. 

Steiner.   E.   E.. 


Newark,  N.  J. 


Dynamos. 

Crocker- Wheel   Co..    Ampere.    N.    J. 
Fort  Wayne  Elec.    W'orks.    Fort   Wayne.    Ind. 
General   Electric   Co..    Schenectady.    N.    Y. 
Bobbins  &   Myers   Co..    Sprlngfleld.   Ohio. 
Sprague   Electric   Co..    New  York. 
Sturtevant.    B.    F..    Co.,    Hyde  Park,    Mass. 
Western    Electric    Co..    Chicago,    HI. 
Westlnghouse  Elec.  &  Mfg.   Co.,  Plttshur'g.  Pa. 

Electrotypers. 

Lovejoy  Co..   New  York, 


OUR  guarantee: 

All  books  published  by  us  are  sold  subject 
to  the  following  aj^reement : 

W)i«M)  cAHh  accoiii[janit>n  yuur  urtitfr,  yuu  may,  within 
tlvt?  duytt  of  th»  receipt  uf  tht?  boukii'-provldluir  they  art* 
nut  ntt  r«pr«B«nt«d  by  uM>>r«>turn  any  or  all  buoka  pur- 
chaatid  fVom  un,  and  your  money  will  be  promptly  refViiided, 


Henley's  20th  Century  Booh  of 
Recipes,  Formulas  and  Processes 

Bdlted  by  CiAKDINHK   U.  HISCUX.  M.  b. 

Contains  over  lij.ini)  Selectcil  Scientific,  Chemical,  Technohig- 
iCHl  and  Practical  kecii>es  and  Pr<»ces^cs.  InchidinK  hun- 
dreds at  so-called  Trade  Secrets  for  every  business. 

Price  $3.00  cloth  bindlnK.  $4.00  half  morocco  blndlnic. 

Tills    Is    tile    bonk    cveryime    shuiilil    Imvi'    iii     his    nniaiid    who    seeks    practical, 

uccurate  knowledge  and  ^ildiinoe  in  his  every-day  work,  as  no  book  has  ever  been 
published  nlikh  so  fuMy  meets  the  niultifarluiis'  requirements  of  the  factory,  tlie 
wmkshop,  ilie  laborator,\.  and  the  housebold. 

The  entile  work  Is  a  veritable  mine  of  practical  Information  and  up-to-date  In 
every  respect.  A  work  which  will  prove  of  value  to  the  Artisan,  Meebanic, 
Knfe'lneor  and  all  engaged  In  any  way  li,  any  of  the  arts.  From  ilie  contents  we 
append  only  a  few  of  the  subjects  treated,  lack  of  space  preventing  the  j)ub- 
lishers  from  giving  more. 


.Vdiiesives 

Alcohol 

Alloys 

Alliiminum     and 

its    treatment 

.Vmalgams 

Amtuonia 

.\ntlseptics 

Belt  Pastes 

Benzine 

Beverages 

Boiler    Compounds 

Brass 

Bronzes 

Castings 

Celluloid 

Cements 

Ceramics 

Cigars 

Cleaning   Receipts 

Cimdiments 

Conteetionerv 


Copper 

Cosmetics 

Klslnfectants 

l>yelng 

Electroplating 

Klectrotyping 

Enameling 

Engraving 

Essences    and 

Extracts 

Etching 

Explosives 

Fertilizers 

Flre-prooflng 


Household 

Formulas 

Ink 

Iron 

Ivory 

Jewelers' 

Formulas 

Lacquers 

Laundry 

Preparation 

Leather 

Lubricants 

Metals 


Pood   Adulterations     H'"°''^ 
Freezing  -Molds 


Preventives 

Fumlgants 

Glass 

Gold 

Hectograph     Pads 

and  Ink 


.Nickel   Testing 

Oils 

Paints 

Paper 

Perfumery 

Petroleum 


Photography 

Plaster 

Plating 

Polishers 

Porcelain 

Pyrotechnics 

Hopes 

Uubber 

Screws 

Sliver 

Soaps 

Solders 

Splrlu 

Stamping 

Steel 

Stone 

Varnishes 

Waterproofing 

Weights   and 

Measures 

Wire  rope 

Zinc 


{^"Special  Circular  giving  full  table  of  contents  sent  on  request. 

COMFSESSIID   AIR   IN   A£I.   ITS   AFFI^ICATIONS. 

lu  *^'  ^'  "'^'^'"X-  Fifth  edition  just  Issued.  This  is  the  most  complete  book 
on  the  subject  that  has  ever  been  issjed.  and  its  thlrtv-flve  chapters  include  about 
every  phase  of  the  subject  one  can  think  of.  It  may  be  called  an  encyclopedia 
of  compres.siU  air.  It  is  written  by  an  e.xpert.  who,  in  its  pages  has  dealt  with 
the  subject  in  a  comprehensive  manner,  no  phase  of  it  being  omitted.  545  illus- 
trations,  650   pages.      Price $5.00 

UACHIITi:    SHOP   ARITHMETIC. 

By   CoLvi.x.      Most   popular   book   for  shop   men   published.      Shows  how   all   shop 

problems    are    worked    out    and    "why."      Includes    change    gears    for    cutting    any 

threads:    drills,    taps,    shrink    and    force    fits:    metric    system    of   measurements    and 

threads.      Price    soc. 

PRACTICAI.  FATTHBN  MAKINQ. 

By  P.  W.  Baeeows.  A  book  which  teaches  yuu  just  what  you  should  know 
about  pattern  making.  It  contains  a  detailed  description  of  the  materials  used 
by  pattern  makers,  also  the  tools,  both  those  for  hand  use.  and  the  more  Interest- 
hig  machine  tools  ;  having  complete  chapters  on  the  Band  Saw.  the  Buzz  Saw  and 
the  Lathe.  Individual  patterns  nf  many  different  kinds  are  fully  illustrated  and 
described,  and  the  mounting  of  metal  patterns  on  plates  for  molding  machines  Is 
Included.      Price    93.00 

DISS,    THEIR    CONSTRUCTION    AND    USE. 

By  J.  V.  WooDWORTH.  A  new  work  of  4iio  pages  ami  5imi  illustrations  for  all 
who  wish  to  know  about  the  latest  practice  in  the  working  of  sheet  metals.  It 
shows   how   dies  are  designed,   made  and  used,   and  every   one  engaged   In   this  line 

of  work  should  secure  a  copy.      It  is  right  up  t-*  date.     Price 93.00 

AMERICAN   TOOI.-MAKING   AND    INTERCHANGEABI.E    MANUFAC 

TURING. 

By  J.  V.  WooDWORTH.  A  practical  treatise  of  544  pages  on  -\merican  Tool- 
Making  and  System  of  Interchangeable  Manufacturing,  describing  and  Illus- 
trating ail  of  the  different  types  and  classes  of  small  Tools.  Fixtures.  Devices  and 
Special  Appliances  which  are  in  general  use  in  all  machine  manufacturing  and 
metal-workin.u    establishments    where    economy,    capacity    and    Interchangeabilitv    in 

the  production  of  machined  metal  parts  are  imperative.     Price 94.00 

MACHINE    SHOF   ARITHMETIC. 

By  Feed  H.  Colvin.  Associate  Editor  "American  llacliinist."  This  Is  an  arith- 
metic of  the  things  you  have  to  do  with  daily.  It  tells  you  plainly  about :  how 
to  find  areas  of  figures — how  to  And  surface  or  volume  of  balls  or  spheres — handy 
nays  for  calculating — about  compound  gearing — cutting  screw  threads  on  any 
lathe — drilling  for  taps — speeds  of  drills,  taps,  emery  wheels,  grindstones,  milling 
cutters,  etc. — all  about  the  Metric  systi'm  with  conversion  tables — properties  of 
metals — strength  of  bolts  and  nuts — decimal  equivalent  of  an  inch.  .411  sorts  of 
machine  shop  figuring  and  a  1 001  other  things,  any  one  of  which  ought  to  be 
worth   more    than   the   price   of   this   book  to  you.    and   it   saves   vou   the    trouble   of 

bothering   the   boss.      131    pages.      Bound   In    cloth,      ."ith   edition.     Pric sOc. 

G-AS,    GASOIiINE   AND    OH.   ENGINES. 

By  Gabdnee  D.  Hiscci.k.  i:veiv  user  of  a  g:is  en;;ine  needs  this  book.  Simple, 
instructive  and  right  up-to-date.  The  only  complete  .Vmerican  work  on  this  impor- 
tant subject.  Tells  all  about  the  running  and  management  of  Gas  Engines,  n'.th 
edition.      Price S2.S0 


FREE 


New  Practical  Book  Catalogue  sent  FREE  on  request.  All  latett  books 
included.  Send  us  your  name  and  address  and  receive  it  by  return  mail. 


i^W~.-!':y  of  the  adiKt'  hwis  ifiil  frcfJ'd  on  receifl  0/  fric,-. 

Norman  W.  Henley  (EL  Son,  132  Nassau  St..  New  YorK 
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Baldwin  Improved  Detachable  Chains 

both  block  and  roller  are  especially  convenient  for  drive  chains 
for  machinery. 

The  length  can  be  easily  altered.    The  clips  are  not  a  spring,  will 
not  break  nor  come  off,  and  are  as  easily  removed  as  a  cotter  pin. 

SPROCKETS 

U'f  an-  fully  filitippid  to  dc  sptviket  work 
accuraUly  and  at  satisfactory  prices. 

Baldwin    Chain    <a   Mfg.    Co. 

200  Chanaier  St.,      1VORCESTER,  MASS. 

Agents— H.  V.  Greenwood,  llili  Lake  St.,  Chicago.  C.  J 
Iven,  Rochester,  X.  V  JI.  A  Bryte,  71S  Mission  St.,  .'Sa'n 
Francisco,  Cal 


BETTER  PRODUCT  AND  INCREASED  OUTPUT 

are  two  very  noticeable  results  on  machine  tools  where  short 
medium  speed  belts  are  replaced  by 

DIAMOND  MACHINERY 
CHAINS 

A  chain  driven  machine  or  part  cannot  slow  down  with  reference 
to  its  driving  shaft,  so  there  can  be  no  uncertainty  and  lost  power 
from  slip.  The  change  from  belting  to  chain  drive  on  automatic 
screw  machine  parts,  for  instance,  will  often  mcrease  the  output 
from  10  to  20'>.  This  feature  alone  would  make  a  chain  drive 
profitable,  but  when  you  consider  the  better  work  done  and  the 
longer  life  of  chain  driven  cutting  tools,  due  to  the  smooth  steady 
motion,  when  you  consider  that  a  chain  drive  requires  practically 
no  attention  and  permits  one  workman  to  handle  more  machines, 
you  cannot  afford  to  neglect  this  subject. 

Diamond  Chains  may  be  found  on  many  representative  American 
machine  tools,  and  now  that  they  have  been  improved  in  ma- 
terial and  workmanship  to  far  outlast  belts,  they  will  pay  big 
dividends  wherever  conditions  are  favorable  to  their  use.  Tell 
us  what  machine  is  wasting  power  or  causing  other  annoyance 
through  belt  slip,  and  our  Engineers  will  advise  you  free  whether 
a  chain  drive  will  prevent  the  loss. 

Ask  Jor  our  book  "C/ialti  Transmission  of  Poiver." 

DIAMOND  CHAIN  &  MFG.  CO. 

240  W.  Georgia  St.,  INDIANAPOLIS,  IND. 

Capacity  8.000.000  tt.  per  year.  4,H 


Lea -Simplex  Cold  Metal  Saw 

ASK  FOR  CATALOGUE  AND  PRICES. 

LEA    EQUIPMENT    COMPANY 


QO  West  Street. 


NEAV   YORK   CITY 


ELEPHANT  BRAND 


4a\ 


REG.  U.  S.  PAT.  OFF. 


iiniiiffliniiii 


2200   WASHINGTON    AVENUE.   PHILADELPHIA.  PA. 

ELEPHANT  BRAND  •- :^^^*- l^.>.v^.  •.; 

INGOTS,  CASTINGS,  WIRE,  RODS,  SHEETS.  Etc. 

DELTA   METAL • 

CASTINGS,  STAMPINGS  AND  FORGINGS 

ORIGINAL  AND  Sole  Makers  in  the  U.  S. 
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Emery  and  Corundum  Wheels. 

.Miraslvo  Miitcrlal  Co.,   PtalladelphlB.  Pa. 
.\inerlcnn  ICini'i-y  Wheel  Works,  rrovldenc*,  B.  I. 
Safety    Emery    Wheel    Co.,    SprlnBllcUI.    O. 
SUTlIng   Enn'iy    Wlieel   Mfg.   Co..    rilTlii.    O. 
Vltrlfled   Whoil   Co.,   Westfleld.   Mass. 
Emery  Wheel   Drcftscra 

('iildor,    <i«M),    11..     l.fiiicnHtcr.    I'a. 
Diamond  Saw  ,V   stmnplng  Wks.,  Buffalo,  N.  Y. 
Morton  Mfe.  I'm..   .MiisUegon  Heights,  Mtoh. 
Standard  Tool   Cn..   Cleveland,   O. 
Engines, 

liulTalo  Forge  Co.,  Buffalo,  N.  Y. 

New  Britain  Mch.  Co..  New  Britain,  Conn. 
stiirtcvant,   I!.    P..   Co..    II.vilc   Park.   Mass. 
Engines,  Gas.  Gasoline  and  Oil. 

I'dos  Casnllne    Knglue   Co.,    Sprlnflg«ld,    O. 
Otto  fias  KiibIiip  Wks..  Philadelphia,  Pa. 
Engraving  Machines. 

Gorton.   GenrRp.   .Mch.   Co.,   Racine,   Wlfi. 
Exhaust  Heads. 

Sturteviiiif,  n.  r.,  Co.,  Hyde  Park,  .Mass. 
Factory   Equipment. 

Lyon  Metallic  .Mfg.    Co..    .\urora.   III. 
Fans,    Exhaust.    Electric.    Ventilating. 

Buffalo  Forgp  Co..   Buffalo.    N.   Y. 

Crocker-Wheeler  Co..   .\mpere,   N.  J. 

General   Electric  Co..  Schenectady.    N.    V. 

Bobbins    &    Myers   Co.,    SprlngOeld.    O. 

Sturtevant.  B.  P.,  Co..   H.vde  Park.   Miiv,, 

Western    Elec.   Co.,   Chicago,    III. 
Files. 

American  Swiss  File  &  Tool   Co..   Ellzaheth.   S.  J. 

Barnett.  G.  &  H.,  Co..   I'hllndelphla,  I'a. 

Carver  File  Co.,   Philadelphia,   Pa. 

Hammacher.    Schlemmer   &    Co.,    New    York. 

Havea  File  Co.,   ivtrolt.  Mich. 

National    File    &    Tn.il    Co..    Philadelphia,    Pa. 

Nicholson  File  Co..  Providence,  B.  I. 

Rflfbhelm.    B.    P..   &  Co.,   New  York. 
File  Sharpenen. 

American   File   Sharpener   Co.,    New   York. 
Filing  Machines. 

Riibiuson  Tool  Wks..  Waterbury,  Conn. 
Fillet  Cutters. 

Milwaukee   Foundry  Supply  Co..    Milwaukee.    Wis. 
Fillet    (Leather), 

Butler,   A.   G..   New  York. 
Flanges. 

National  Tube  Co.,  Pittsburg.  Pa. 
Flexible  Shafts, 

Coates  Clipper  Mfg.  Co.,  Worcester.    Mass. 

Gem   Mfg.   Co..    Pittsburg,   Pa. 

Stow    Flexible    Shaft    Co.,    Philadelphia,    Pa. 

Stow   Mfg.    Co..    BlDgbamton,    N.    Y. 
Forges. 

Billings  &   Spencer  Co.,    Hartford,    Conn. 

Buffalo  Dental  Mfg.   Co..    BoCtalo.   N.    Y. 

Buffalo   Forge   Co.,    Buffalo.    N.    Y. 

Burke  Mchy.   Co..   Cleveland.   O. 

Smrtevant,    B.    F.,    Co.,    Hyde    Park,    Mass. 
Forgings,   Drop, 

Billings   &   Spencer   Co.,   Hartford.    Conn. 

Cleveland  Crane   &   Engr.    Co..    Wlckllffe,   O. 

Hay-Budden    Mfg.    Co.,    Brooklyn,    N.    Y. 

Machinery  Forging  Co.,  Cleveland,  O. 

Phosphor  Bronze  Smelting  Co..   Philadelphia,    Pa. 

Williams.  J.   H..   &  Co..   Brooklyn.  N.   Y. 

Wyman   &   Gordon.    Worcester.    Mass. 
Forging  Machines. 

Acme  Machinery  Co.,   Cleveland,   0. 

-Max  Mfg.  Co..  Cleveland.  O. 

Bliss.    E.    W..    Co.,    Brooklyn,    N.    Y. 

National  Mchy.   Co..   Tiffin,   O. 

Soranton  &   Co..    New  Haven,   Conn. 

Williams.    White   &  Co..    Mollne.    III. 
Foundry   Supplies. 

Gnldschmldt   Thermit   Co..    New    York. 

.Milwaukee    Foundry  Supply   Co..   Wllwaukee,   Wis, 

Ot>ermayer.   S..   Co..    Cincinnati.   O. 
Friction   Cone  Pulleys. 

Evans.    G.    P..    Newton    Center,    Mass. 

Fuel   Economizers. 

Sturtevant.    B.    P.,    Co.,    Hyde    r'arU.    Mass. 
Furnaces,    Gas. 

American    Gas    Furnace   Co..    New    York. 

Chicago  Flexible   Shaft   Co..   Chicago.    Ml. 

Westmacott    Gas   Furnace    Co..    Provich-nno.    R.    I. 
Gages,    Surface,    Depth,    etc. 

Brown    &    Sharpe    Mfg.    Co.,    Providence,    R.    I. 

Pratt  &   Whitney  Co..    Hartford.   Conn. 

Rogers.  .Tohn   il..    Wks.,   Gloucester  City.    N.   J. 

Sawyer   Tool    Mfg.   Co.,   Fltchburg.    Mass. 

Slocomb.    J.    T..    Co..    Providence,    R.    I. 

Smith.    E.    G..    Co..    Columbia.    Pa. 

Starrett,    L.    S.,    Co..    Athol.    Ma»s. 

Wells  Bros.    Co.,   Greenfield,   Mi'ss. 

Wyke,   J.    &   Co.,    Boston.    Mass. 
Gears. 

Bilgram   Mch.   Works.   Philadelphia.   Pa. 

Boston   Gear  Wks..    Norfolk   Downs.   Mass. 

Caldwell.    H.    W.,    &    Son    Co.,    Chicago,    III. 

Chicago  Raw  Hide  Mfg.   Co..  Chicago,   111. 

Cullman    Wheel    Co..    Chicago,    Ml. 

r>.'>Tis,    Rodney.    Philadelphia.    l*a. 

Earle    Gear    &    Mch.    Co.,    Philadelphia,    Pa. 

Flather.    E.    J.,    Mfg.    Co.,    Nashua.    N.    II. 

Foote  Bros.    Gear   &  Mch.   Co..   Chiragn.    III. 

Ganschow-.    Wm..    Co..    Chicago.    III. 

Gleason   Works.    Rochester.    N.    Y". 

Gould  &    F.lierhardt.    Newark.   N.   J. 

Grant    Gear    Works,    Boston.    Mass. 

Morse,   Williams  &  Co..    Philadelphia.    Pa. 

Newark   Gear  Cutting  Mch.   Co..    Newark.   N.  J. 

New    England    Gear    Wks.,    Bostou.    Mass. 

New  Process  Raw  Hidp  Co..  Syracuse.  N.   Y. 

Nnttall.    R.    D..    Co.,    Pittsburg,    Pa. 

rhlladelphla  Gear  Wks..  Inc..   Philadelphia.  Pa. 

Taylor-Wilson   Mfg.   Co.,   McKees   Rocks,   Pa. 

Van  Dom  &  Dutton  Co.,  Cleveland,  O. 
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Oear-Cutting  Machlnei. 
A<lttmtt   i.'o..    Dubuque,    la. 

Becker    MllllriK    Moh..    Co.,    Hyde    I'ark,    M«8». 
Cluc'liuintl   Sliiipir   Co.,   Cliu'lnimtl,   O. 
Rarle   Gear   &   Mcb.    Co..    1-hlliidelphla,    I'a. 
KelloWB    Goar   Sliaper   Ci>..    .Sprliinfleld,    Vt. 
Flltlier,    R.   J..   .Mfg.   Co..    Nimhua.   N.    U. 
Ulea^on  Works,   RocbeatiT,   N,   Y. 
Gould  &   Kbertiartlt,   Newark.   N.  J. 
Newark    CU-iir   Cuttlrtu    Mcli.    Co..    Newark.    N.   J. 
Pratt    &    WhUiicy    Co..    Hartford,    Conu. 
HeyiKrlda   .Mchy.    Co.,    Mollue.    111. 
Walthuni    Mai-bliu>    WorUn,    Waltham,    Muas. 
Whifon.    D.    E.,    New   London,   Conn. 

Gear   Planers,    Bevel. 

Glea»ou    Wi'rks.     Kochester,     N.    Y. 

Gear   Shapers, 

Kellona  (iear  Sbaper  Co.,  SprlogBeld,   Vt. 

Generators. 
Crocker- Wheeler  Co.,  Ampere,  N.  J. 
l-'ort  Wayne  Elec.   Works.   Fort   Wayne,    lud. 
General    Elec.    Co.,    Schenectady,    N.     Y. 
Sprague  Electric  Co..   New   York. 
Western  Electric  Co.,  Chlc^o.   111. 
Wt-stlngbouse   Elec.   &  Mfg.    d..    IMItsbiMi;.    I'u. 

Graphite. 

Dixon.  Jrts.,   Crucible  Co.,  Jersey  City,    N.   J. 

Grinders.    Portable,    Electrical    Driven, 

Olnclunnti.    Elec.    Tool    Co.,    Cincinnati,    O. 
Heald   Mcb.  Co..   Worcester.   Mass. 
HIscy-Wolf   Mch.    Co..   Clnclnnoll.   O. 
United   States  Elec.   Tool  Co.,   Cincinnati,   O. 

Grinding  Maohinery. 

Barnes,    W.   F.    &  J.    Co.,   Rockford,    III. 

Bath  Grinder  Co..   Fltchburg,   Mass. 

Becker  Milling  Mcb.   Co..   Hyde  Park.   Mass. 

Bealy,   C.    H.,    &  Co.,   Chicago,    111. 

Brown  &  Sbarpe  Mfg.  Co.,  Providence.   R.   I. 

Builders"    Iron   F(}undry,    Providence.    R.    I. 

Crescent   Mch.   Co.,  Leetonln.   O. 

Dliiinond   Mch.    Co.,    Providence,    R.    I. 

Gould    &    Elierbardt,    Newark,    N.    J. 

Graham    Mfg.    Co..    Providence.   R.    I. 

HIsey-Wolf   .Mch.    Co.,   Clncini.iUl.    O. 

Landls   Tool   Co.,   Waynesboro,    Pa. 

La  Salle  Moh.   &  Tool  Co..    La   Salle.    III. 

Lutter    &    Oles.    Milwaukee.    Wis. 

Modern  Tool    Co.,    Eric,    Pa. 

Mummert.   Wolf  &  Dixon  Co.,  Hanover.    I'a. 

Newark  Gear  Cutting  Mch.  Co..  Newark.  N.  J. 

Norton  Co.,   Worcester,   Mass. 

Pratt    &    Whitney    Co..    Hartford,    Conn. 

Ransom    Mfg.    Co.,    Oshkosh,    Wis. 

Rockford  Drilling  Mch.   Co..    Kockford,   111. 

Safety   Emery   Wheel    Co.,    Springfield.    O. 

Sellers,    Wm..    &   Co.,    Inc..    Philadelphia.    Pa. 

Stow   Flexible  Shaft    Co..    Philadelphia.    Pa. 

Stow  Mfg.   Co.,   Blngbamton.   N.   Y. 

Walker,    O.   S.,    &  Co.,    Worcester,   Mass. 

Wells.    F.    E.,    &    Son    Co.,    Greenfield,    Mass. 

Whitney    Mfg.    Co..    Hartford,    Conn. 

Grinding  Machines,    Plain,    Universal, 
Bath    Grinder    Co.,    Fltchburg,     .Mass. 
Brown  &  Sharps  Mfg.   Co.,  Providence,  R.   I. 
Greenfield   Mcb.    Co..    Greenfield,    Mass. 
Landls    Tool    Co.,    Waynesboro,    Pa. 
Nlles-Bement-Pond    Co..    New    York. 
Norton  Grinding  Co.,  Worcester,  Mass. 

Hack  Saw  Frames. 
Slmonds  Mfg.  Co.,  Fltchburg,  Mass. 
West    Haven  Mfg.   Co.,   New  Haven,  Conn. 

Hammers,    Power. 

Beaudry   &   Co.,    Inc..    Boston,    Mass. 
Niles-Bement-Pond    Co..    New    Y'ork. 
Soranton  &  Co.,  New  Haven,  Conn.. 
Sellers.    Wm..    &   Co.,    Inc..    Philadelphia,    Pa. 
Williams,    White   &   Co.,    Mollne,    111. 

Hammers.  Power,  Steam  and  Drop, 

Beauilry    i    Co.,    Inc..    Boston.    .Mass. 

Billings  &   Spencer   Co.,    Hartford,    Conn. 

Biles,   E.   W..  Co.,   Brooklyn,   N.   Y. 

Bradley.   C.   C.   &  Son,   Syracuse.   N.   T. 

Chambersburg  Engineering  Co.,  Chambersburg.  Pa. 

DIenelt   &   Eisenhardt.    Phlladel[«iia,    Pa. 

Merrill    Bros..    Brooklyn,    N.    Y. 

NUes-Bement-Pond   Co.,    New    Y'ork. 

Prentiss   Tool    &   Supply   Co.,    New  York. 

Scranton    &    Co..    New    Haven,    Conn. 

Toledo  Mch.   &  Tool  Co..   Toledo,   0. 

Waterbury-Farrel    Fdrv.    &    .Mch.    Co.,    Wnterburv 

Williams,   White  &  Co..   Moline.   III. 
Handles,    Machine    Tool, 

Cincinnati  Ball   Crank  Co..  Cincinnati.   O. 
Hardening  and  Tempering. 

American  Gas  Furnace  Co.,   New  York 

Chicago  Flexible  Shaft  Co.,   Chicngo.    III. 

Coes    Wiench    Co.,    Worcester,    Mass. 
Heading,    Upsetting    and    Forging    Machines. 

.\cme    Machinery    Co.,    Cleveland,    O. 

AJai   Mfg.    Co..    Cleveland.    0. 

Bliss,   E.   W.,   Co.,   Brooklyn,   N.   Y, 

Brown,    H.   B.,   Co..    East   Hampton,   Conn 

National   Mchy.   Co..  Tiffin.   O. 

Niles-Bement-Pond   Co.,    New    York. 

Sellers.    Wm..    &   Co..    Inc..    Philadelphia.    Pa. 

"llllams.    White  &  Co.,  Moline,   HI. 
Heating   and   Ventilating,    Dust   Collecting  Systems. 

HiCtalo  Forge   Co..    Buffalo,    N.    Y. 

Sturtevant.   B.    F.,   Co.,   Hyde  Park,   Mass. 
Heating  Machines. 

American    Gas  Vurnace    Co.,    New   York 

Chicago  Flexible  Shaft  Co.,    Chicago,    HI. 
Heaters. 

Sturtevant.   B.    F..   Co.,   Hyde  Park,   Mass. 
Heaters.  Feed  Water. 

Stewart  Heater  Co..    Buffalo.    N.    Y. 
Hoisting    Machinery. 

Detroit  Hoist  &  Mch.  C«..  Detroit.  Mich. 


Our  New  Tool  Book  is  Ready 


TRADE  MARK 


GENERAL  CATALOGUE   OF 

MACHINISTS  TOOLS  &c. 


THE  BILLINGS  &  SPENCER  CO. 

HARTFORD,  CONN. 

U.  S.A. 


1909 


THE  1909  Catalogue  of  B.  &  S. 
*  Machinists'  Tools,  Drop  Forgings, 
etc.  marks  the  rounding  out  of  forty 
years  of  honest  endeavor  to  make  the 
best  tools,  in  the  best  way  and  from 
the  best  materials. 

The  Billings  &  Spencer  reputation  has 
the  solid  basis  of  forty  years  of  successful 
manufacturing.  Our  methods  are  the 
latest  improved  standards,  our  facilities 
unexcelled.  We  use  the  steel  particularly 
adapted  for  the  work  in  hand,  employ  the 
highest  grade  workmen — our  trade  mark 
on   a  tool   is  a  guarantee  of  e.xcellence. 

Get  you }'  name  in  early  for  aji  early  eofiv. 

THE  BILLINGS  &  SPENCER  CO. 

HARTFORD,  CONN. 

London — 8  Long  Lane,  Aldergate  Street. 
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SpraKue  lilectrlc  Round 
Type  Atotor 


A  LITTLE  MOTOR 

with   a 

BIG    REPUTATION 

for  driving,'  all   kinds  of  machint.- 
tools  with 

ECONOMY  AND  PRECISION 

Manv  machine  shops  are  equipped  with 

SPRAGLE  ELECTRIC  MOTORS 

because  of  the  unexcelled  service  obtaineil. 

Bulletin  No.  21818  shows  a  great  variety  of  industrial  applications. 
Some  of  them  may  contain  ideas  for  you.     Send  foT  a  free  copy. 

SPRAGIE  ELECTRIC  COMPANY 

527-531  West  34th  Street,  CITY  OF  NEW  YORK 

Branch  Offices  in  Trincipai,  Cities. 


Gas  Engines  are  Durable 

weight  and  LARGE  BEARI.NG  SURFACES 
are  pul  into  the  weariji}<  parts — lai'pe  crank 
shafts,  long  phosphor  bronze  main  oearmgs 
and  all  beanngrs  easily  adjuBtable. 
IGNITER  POSITIVELY  DRIVEN. 

VALVES  ARE  VERTICAL. 
EVERY  BEARING  oiled  while  engine  is  in 
I'peration.      Many  other  exclusive  features 
of  supeiiority.        Catalogue  No.  12. 

TKe  Foos  Gas   Engine  Co 

SPRINGFIELD,  OHIO 


A  NEW  SIBLEY 

DRILL 

1  ■'"        1 1 

2  2>i"  swing,  with 

i\    U 

wheel    and    lever 
feed,  power  feed. 

automatic    stop, 
back    gears    and 
quick  return. 

We  make  a  com- 
plete line  from  20" 

ll     fc        '■A' 

to  32"  swing,  and 

im-rjLL 

WE     MAKE 

y^^^ 

NOTHING 

^  -  -^ 

BUT    DRILLS! 

1       B~ 

New  catalog  just 

.  II 

1  lU-^y^i  JJ 

out. 

J 

Sibley 

^^^^^^ 

Machine  Tool  Co. 

"^^^^ 

No.  8  Tutt  Street, 

SOUTH  BEND,  IND.,  U.  S.  A. 

Machine  Moulded  Pulley  Castings 

THE  CENTRAL  FOUNDRY  CO.,  Hamilton,  Ohio 
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HoiBti. 

Cleveland  Crune  &  Engr.  Co..  WIctUITe.  Ohio. 

MiiK4>n.   Voluey  W..    &  Co..   rrovldeuce,   U.    I. 

NIU'H-liement-Poiid   Co..    New    York. 
Hoists,    Chain. 

lIiirrIiiKtr>n.    I'Mwln,   &  Son,   Inc.,   Philadelphia. 

.Nlh'H-Benient-l'ond     Co.,     New    York, 

Vale   &    Tuwne  Mfg.    Co.,    New   York. 
Hoiit4,   Electric, 

llox,    Alfred,    &   Co,,    rhlladelpbla,    I'u. 

Lliik-nelt    Co..    I'hilndelphla.    Pa, 

Mlea-lieinent-rolnl    Co.,    New    York, 

Northern    Euglneerlii);    Wks.,    Detroit,    Mich, 

I'nwliug  &  IlarnlHclifeger,    Milwaukee,    Wis. 

Shepard    Klec.   Crane  &  HoIbi   Co..   .Monlour  Falll. 

Yale   &  Towne   Mfg.    Co..    New   York. 
Hoists,    Fneumatlo, 

CurilB  &   Co.,    Mfg.    Co..   St.    Louis,    Mo. 

iK-troit    Uolst   &    Mch.    Co.,    Detroit,    Mich, 

Northern   Engineering   Wks..    Detroit,    Mich, 

Shepai'd  Elec.   Crane  ic   Hoist  Co..   .Montour  Fall*. 

Stow    Flexible    Shaft    Co.,    Phllodelphlu.    Pa. 
Hydraulic  Machinery, 

Chambersburg  I'^ugliieoring  Co,,  Cbambersburg.  Pa. 

NUeH-Bemeiit-Poud    Qa..    New  York. 

Wulerbury-I'nrrel   I'dry.   &  Mch.   Co.,    Waterbury. 

W'atson-Stllliuan    Co..    New    York. 

Williams,    White   &   Co.,    MoUne.    111. 
Hydraulio   Tools, 

.Mh'B-Beiuent-Pond    Co.,    New    York, 

Wataon-Stillman    Co,,    New    York. 
Indicators. 

Norton  Grinding  Co.,    Worcester,    Mass. 

Starrett,   L,   S.,   Co.,   .\thol,    Mass. 

Woodman,   R.,  Mfg.  &  Supply  Co..   Boston.   Maaa. 

Injectors. 

Sellera,    Wm.,    &   Co.,    Inc.,    Phlladelphlii.    Pa. 

Dlenelt    &   Elsenbardt,    Philadelphia,    Pa. 

WatBon-Stlllman   Co..    New    York. 
Key-Sea  ters. 

Baker   Bros..    Toledo,    O. 

Burr,  John  T.  &  Sons,  Brooklyn.  N.   Y. 

Davis,   W.   P..  Mch.   Co.,   Rochester,   N,   Y. 

Mitts    &    Merrill,    Saginaw,    Mich. 

Morton  Mfg.   Co.,   Muskegon  Heights.   Mich. 

Niles-Bement-Pond  Co.,  New  York. 

Kockford  Drilling  Mch.  Co.,  Eockford,  111. 
Lamps,    Electric, 

CiKiper-Hewltt    Electric    Co..    New    York. 

General    Electric    Co.,    Schenectady.    N.    Y. 

Lathes, 

American  Tool  W'orks  Co..  Cincinnati,  O. 

Automatic    Mch.    Co.,    Bridgeport,    Conn, 

Barnes,    W.    F.   &  J..  Co.,   Eockford,   111. 

Barnes   Drill    Co.,    Rockford,    111. 

Bradford    Machine   Tool    Co..    Cincinnati,    O. 

Browne  &  Sharpe  Mfg.  Co.,  Providence,  R.   I. 

BuUard  Mch.  Tool  Co.,  Bridgeport,  Conn. 

Carroll-Jamleson  Mch.   Tool   Co..   Batavla,   Ohio. 

Champion  Tool  Wks.    Co..   Cincinnati,   O. 

Cincinnati    Lathe    &    Tool    Co.,    ChiclnnatI,    o, 

Davis.  W.  P..  Mch.  Co..  Rochester.  N.  Y. 

Detrick  &  Harvey   Mch.    Co.,   Baltimore,  Md. 

Elgin    Tool    Works.    Elgin.    III. 

Fay    Mch.    Tool    Co.,    Philadelphia,    Pa. 

Fay  &  Scott.   Dexter,   Me. 

Fitchburg   .Mch.    Wks..    Fitcbburg,    Mass. 

Fla;her   &   Co.,    Nashua,    N.    H. 

Gisholt  Mch.   Co..   Madison.   Wis. 

Gould    &    Ebeihaidt,    Newark,    N,    J, 

Greaves.    Klusman  &  Co..   Cincinnati,   0. 

Hamilton  Mch.   Tod  Co.,  Hamilton,  O. 

Hardinge  Bros..   Chicago,    111. 

Headey    Mch.    Co..    Torrlngton,    Conn. 

International    Mch.   Tool   Co.,    Indianapolis.    Ind. 

Jones    &    Lamson    Mch.    Co.,    Springfield,     Vt. 

Le  Blond,   R.  K.,  Mch.  Tool  Co.,  Cincinnati,  u. 

Lodge    &   Shipley   Mch.    Tool    Co.,    Cincinnati.    O. 

McCabe.  J.  J..  New  Yoik. 

Milwaukee   Mch.    Tool   Co.,   Milwaukee,    Wis. 

Morris.   J.    B.,   Fdry.   Co..   Cincinnati,   O. 

New    Haven    Mfg.    Co..    New    Haven.    Conn. 

Niles-Bement-Pond    Co..    New    York. 

P<ptter  &.  Johnston  Mch.   Co..   Pawtucket,    K.    1. 

Pratt   &  Whitney   Co..    Hartford,   Conn. 

Prentice  Bros.   Co.,   Worcester,   Mass. 

Reed.  F.   E..   Co.,   Worcester.   Mass. 

Rivett   Lathe   Mfg.    Co..    Brighton.    Mass. 

Robbing    Mch.    Co.,    Worcester,    Mass. 

Rockford    Drilling    Mch.    Co..    Rockford.    111. 

Schumacher    &    Boye,    Cim-iiinatl,    o. 

Sellers,   Wm.,   &  Co.,  Inc..   Philadelphia.   Pa. 

Seneca   Falls  Mfg.   Co.,   Seneca   Falls,    N.   \. 

Smurr    &   Kamen  Mch.   Co.,   Chicago.    III. 

Springaeld    -Mch.    Tool    Co..    Sprinfleld.    O. 

Stelnle   Turret   Mch.    Co..    Madison,   Wis. 

Stark    Tool    Co..    Waltham.    Mass. 

Walcott  &  Wood   Mch.   Tool  Co.,   Jackson,   Mich. 

Waltham   Mch.   Wks..  Waltham,    Mass. 

Warner  &  Swasey  Co..   Cleveland.   O. 

Whitcomb-Blaisdell    Mch.    Tool    Co.,    Worcester. 

Lathes,    Buffing. 

Nutting.    A.    B.,  &  Co., 


Amesbury,   Mass. 


Lathes,    Pulley, 

Cincinnati    Pulley    Mchy.   Co.,   Ciuciunatl,   O. 

Lathe   and  Planer   Tools. 

.Armstrong    Bros.    Tool    Co.,    Chicago,    111. 
Le  Blond,   U.   K..   Mch.  Tool  Co.,   Cincinnati,  0 
Le  Count,   William   G.,   Norwalk,   Coim. 
O.   K.  Tool   Holder  Co..   Shelton,   Conn. 
Pratt    &    Whitney    Co.,    Hartford.    Conn. 
Western  Tool   &   Mfg.    Co..   Springfield.   O. 
Wiley  &  Russell  Mfg.  Co.,  Greenfield,  Mass. 
Williams,  J.  H.,  &  Co.,  Brooklyn.  N.  1'. 

Lockers. 

I.,\  .n    Metallic    Mfg.    Co.,    .iurora,    111. 

Lubricants. 

Besly.    C.     H..  &    Co..    Chicago,    111, 

Dixon.    Joseph.  Crucible    Co..    Jerse.v    City,    N. 

Walton.   F.    S..  Co.,  Philadelphia,   Pa. 
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Murtou  MfK.  Co..  Muskfgou  Helghti,  Mlcti. 

Oliiey    &    Warrlii,    New    York. 

Staiidnnl   (iiiiiKe  SttH'l    Co.,    Ut-aver  FallH.    i'lt. 
Uachintt  Screwa. 

Stmi.lard    Mrh.    Screw    Co..    Cincinnati.    O. 
SUtohinery    Dealers,    Domeitio. 

Crowther,  Thus..   &  Co..   Bo(*ton,   Mass. 

mil.  Clarke  &  Co.,   Chicago,   111. 

McCabe,    J.    J..    Ni-w    York. 

Motcb    &   Merry  wen  tlier   Mcl»y.    Co..    Clevelmnl.    '  > 

PrentUa  Tool  &.  Supply  Co..    New  York. 

Tuomey,    Frank,    riilladelpbta.    Va. 

\'Hndyck   ChurchlU   Vo.,    New    York. 
Maohiniata'    Small   Tools. 

Besly.    C.    H..    &    Co..    Chicago.    III. 

BlllUiga    &    Spt-ucer    Co..     Hartford.    Conn. 

llrown    &   Sharpe   Mfg.    Co.,    Providence.    R.    I. 

Hammacher,   Schlemmer  &  Co.,   New   Y^nrk. 

I^  Count.    Wm.   li..    Norwalk,   Conn. 

I'ratt   &    Whitnt-y    Co..    Hartford.    Conn. 

lUigers.   John    M..    ^^'orks.    Gloucester  City,    N.    .1 

Sawyer  Tool   Mfg.   Co.,   Fitchlnirg.   Maas. 

SU»comb.    J.    T. .    Co. .    Providence,    B.    I. 

Smith.   E.   (;..  Co.,  Columbia,   Pa. 

Standard    Tool    Co.,    Cleveland,    O. 

Starrett,    L.    S.,    Co..     Athol.    Mass. 

Syracuse   TwUt    I>rill    Co..    Syracuse.    N.    Y. 

Welles.    F.    A..    Waukesha.    Wis. 

"\\  ells    Bros.    Co.,    Ureentield.    Maas. 

Wyke.   J..   &   Co..    Boston.    Mass. 
Mandrels. 

Cleveland    Twlat   Drill  Co..   Cleveland.   O. 

Nicholson.   W.   H.,   &  Co..    WUkesbarre.   Pa. 

Pratt    &    Whitnty    Co..    Hartford.    Conn. 

Standard    Tool    Co..    Cleveland,    O. 

Western   Tool    &   Mfg.    Co..   Springfield.    O. 
Mechanical  Draft, 

Buff.iK'    Forge    Co.,    Buffalo.    N.    Y. 

Sturtevant.   B.    F..   Co..   Hyde  Park.    Mass. 
Metal. 

Goldschmtdt  Thermit  Co..   New  York. 

Phosphor   Bronze   Smelting   Co.,    Philadelphia.    Pa. 

Beeves.    P.    S.,    &    Son,    Philadelphia.    Pa. 
Metal,   Poliah. 

Hoffman.     George    W.,    Indianapolis,     I  ml. 
Milling  Attachment, 

Becker  MlUlng  Mch.  Co.,  Hyde  Park,  Mass. 
Milling  CutUrs. 

Becker   Milling    Mch.    Co.,    Hyde    Park.    .Mass. 

Boker,    Hermann.   &  Co..    New  York  ami  r'hicago. 

Boston  Gear  Works.    Norfolk  Downs,  Mass. 

Browne  &  Sharpe  Mfg.   Co..   Providence,    R.    I. 

Hatber  Bros.  Saw  Mfg.  Co.,  Rochester,  N.   Y. 

Morse   Twist    Drill    &    Mch.    Co..    New    Bedford. 

National    Tool    Co..    Cleveland.    0. 

Pratt  &    Whitney  Co..   Hartford,   Conn. 

Standaid  Tool  Co..  Cleveland,  O. 

Starrett.    L.    S..    Co..    Athol,    Mass. 

Tabor  Mfg.    Co.,    Philadelphia,    Pa. 

Union  Twist   Drill   Co..    Athol,    Mass. 
Milling  Machines. 

Adams   Co.,    Dubuque,    la. 

Beaman   &  Smith   Co..    Providence.   R.    I. 

Becker   Milling   Mch.    Co..    Hyde   Park.    Mass. 

Brown    &    Sharpe    Mfg.    Co.,    Providence.    R.     1. 

Burke  Mchy.   C<...   Cleveland.   O. 

Chicago  Mch.   Toul   Co..  Chicago.    111. 

Cincinnati    Milling   Mch.    Cn.,    Cincinnati,    0. 

Dalln    Bros..    Rockford.    111. 

Fox   Mch.    Co..    Grand   Rapids,   Mich. 

Hendev    Mch.    Co.,    Torrlngton.    Coun. 

IngersoU   Milling   Mch.    Co..    Rockford,    III. 

Kearney  &  Trecker  Co..   Milwaukee.    Wis. 

Kempsmlth  Mfg.  Co.,  Milwaukee,  Wis. 

Knight,    W.    B.    Mchy.    Co.,    St.    Louis.    Mo. 

Le  Blond.   R.    K.,    Mch.   Tool   Co..   Cincinnati,   O. 

Newton  Mch.  Tool  Works.   Inc..   Philadelphia,    I'a. 

^lles-Bement-Poud   Co.,    New   York. 

Owen    Mch.    Tool    Co.,    Springfield.    0. 

Pratt  &   Whitney  Co..   Hartford.   Coon. 

Sellers.   Wm..   &  Co..   Inc.,   Philadelphia.    Pa. 

Universal    Boring    Mch    Co..    Hudson.    Mass. 

Waltham  Watch  Tool  Co..   Springfield.  JIass. 

Whitney    Mfg.    Co.,    Hartford.    Conn. 
Milling   Tools    (Hollow   Adjustable). 

Gfometric  Tool   Co.,    New  Haven,    Conn. 

Rogers,  J.   M.,   Works,   Gloucester  City,    N.   J. 
Molding  Machines. 

Adams   Co..    Dubuque,    la. 
Motors   (Electric). 

Crocker- Wheeler  Co..    Ampere.   N.   J. 

Fort   Wayne    Elec.    Works,    Fort   Wayne,    Ind. 

General    Electric   Co..    Sche-nectady,    N.    Y. 

Bobbins   &   Myers   Co.,    Springfield,    O. 

Sprague    Elec.    Co.,    New    York. 

Sturtevant.   B.   F.,   Co..   H.vde  Park,    Mass. 

Western    Electric    Co.,    Chicago,    111. 

Westinghouse   Elec.    &   Mfg.    Co..    Pittsburg.    I'a. 
Name  Plates. 

.Sackmaun,    W.'L..    Akron,    O. 
Nozzles. 

Mernilouch-Dalzell   Crucible  Co.,   Pittsburg.    I'a. 
Nut     Tappers. 

Acme   Mchy.    Co.,    Cleveland.    0. 

National  Mchy.   Co.,  Tiffin,   0. 
Oil  Cans. 

Delphos  Mfg.   Co.,   Delphos,   O. 
Oil   Cups, 

Bay    State    Stamping    Co.,    Worcester,    Mass. 

Besly,    C.    H..    &    Co..    Chicago.    III. 

Tucker,   W'.    M.    &  C.    F..   Hartford,   Coun. 

Winkley    Co..    Detroit,    Mich. 
Oilers. 

Gem    MfET.    Co..    Pittsburg,    Pa. 
Oil  Hole  Covers. 

Bay    State   Stamping   Co.,    Worcester.    Mass. 

Tucker,   W.    M.    &   C.    F..   Hartford,   Conn. 

Winkley    Co..    Detroit.    Mich. 
Oilless    Bearings. 

Areuto   Oilless   Bearing  Co..    Philadel;  lua.    Pa. 
Oil    Stones. 

Norton   Co.,    Worcester,   Mass. 


A  ONE-MAN  TOOL 

FOR  4  INCH  PIPE  THREADING. 

The  illustration  shows  a  large  geared  size  in  the 
"Buckeye"  Die  Stocks,  that  has  all  of  the 
ciiaracteristics  of  the  smaller  sizes. 


No.  25  "Buckeye".  ranEe  2ii  to  4  Inches. 

Narrow,  easy-cutting  dies  for  right  or  left  handed  threads. 
Requires  no  turtiing-back  to  get  tool  off  of  the  pipe.  Has  no 
leader  screw  to  quickly  wear  out  and  give  trouble. 

THE.   HART   MFG.   COMPANY 


lO  AVood  Street, 


Cleveland,  OKio,   U.  S.  A.. 


Wo«D  New  Catalog  No.  24 


Illustrates  our  complete  line  of 

Power  Transmission 
Appliances — 
Shafting-, 
Couplings, 
Hangers, 
Pulleys, 
Rope  Sheaves, 
Friction  Clutches, 
Belt  Tighteners, 
Etc.,  Etc. 

7/ intensteJ,  U-t  its  send 
you  a  copy. 

T.B.^VOOD*5 

50N5  CO. 

Manufacturing    Engineers 
CHAMBER^BURG,     PA. 


GONTI^CrikWORK 


^/o/-f  SP£f:D  K5r^£L 


pr/ces 


f/n/s/?d/ 
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For  the  convenience  of   customers  desiiing    mmecliate  delivery,  stocks  of  Shelby   Seamless   Stee    Tubing 
are  kept  in  the  large  cities;  the  location  of  stock  nearest  to  any  specific  point  will  be  advised  on  request. 

DISTRICT   SALES   OFFICES: 
Atlanta  Denver  New  York  Pittsburg  San  Francisco  Salt  Lake  Gty 

Chicago  New  Orleans  Philadelphia  Portland  Si.  Louis  Seattle 


"ULTRA  CAPITAL" 

•Capital"  New  Water  Hardening  High  Speed  Steel.  capital" 

Keen  edgfe,   lasts  5   to  8  times  ordinary   high  speed. 

DRAWN  FLATS,  key  steel  or  tool  steel  from  stock.  Shapes  of  any 
kind  to  order.  Largest  assortment  bright  material — strips,  sheets,  bars 
and  wire. 

Catalog  G,  Feb.  J,  1909  f94  pagesj. 

Edgar  T.  Ward   &   Sons,  23=25   Purchase  St.,  Boston,  Mass. 


Not  only  perfectly  straight,  but  round,  true 
to  size  and  highly  polished. 

SEND    FOR    PRICE    LIST    NO.    16. 


JESSOP'S  BEST  CARBON  TOOL 
STEEL 

Is  yet  Tinexcelled  for  cutting 
tools  of  all  kinds  and  for  gen- 
eral machine  shop  use. 

_— ,  —  ysx    ^^ ^      w   A^a        Maoufactory,  Sheffield,  England. 

^rm.  jeSSOP  (eX  sons*   JUtCl.t  chief AmerlcanOfflce,9IJotanSt.,NewYork. 


JESSOP'S  "ARK"  HIGH  SPEED  AIR  HARDENING 
STEEL 

gives  marvelous  results — heavy  cuts— at  rapid 
speed ;  cannot  be  burned. 


Established  1724 


so  Highest  Exhibition  Awards. 


Of  what  value  is  your  opinion  of  high-speed  steel,  if 
you  have  not  tried 

HELLER'S  Alloy  High=Speed  Tool  Steel 

WRITE  FOR  CATALOGUE 

SELLER  BROTHERS  CO.,  NewarK.  N.J. 
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rblUdelpbU,  Pa. 
Packing  Co..    New    York. 


Pittsburg,    Pa. 


PaokinK, 

IloUKbton.   E.   P..  &  Co., 

Ni-w    York    BeltliiK    aud 
Pattern    Letters. 

llutlur.   .\.  G.,  New  York. 
Patent!. 

niirnbam,   Royul  K.,   WuttbliiKton,  D.  C. 

lIowKOn    &    Howson,    Philndolpbla.    Pn. 

Mnctloiiiild.  MucdonnM  A:  CnvonoKb,  New  Y 

Parker.    C.    L..    WaBblnKl.in,    1).    C. 

WblHlcsc.v,    (ioii.    P..    Wuslilngtrin.    D.    C. 
Pattern  Shop  Equipment, 

C'.ill.urri    Mch.    Tool    Co.,    Franklin.    Pa. 

Fox   .Machine  Co.,   Grand   Kaplds.   MIcb. 

Phoaphorizers. 

.M.Ciill.iiifh-Dalz.-ll    rniclWc    C' 
Pipo-Cutting  and  Threading  TooU. 

Arnistrniig    Mfn.    t'"..    Brl.l;;r|i"rt.    Conn. 

lUk-nall    &    Ke.li-r    Mfg.    Co.,    EdwardBTlUe.    111. 

Cnrlls    &    Curtis    Co..    liridgi'port,    Conn. 

Hart    Mfg.    Co..    Clevolaud.    O. 

Laudls   Mch.    Co..    Wiivnoshoro.    Pa. 

I.oew  Mfg.   Co..  CleVL-land,  O, 

Merrill    Mfg.    Co..    Toledo,    O. 

Pratt  ,&  Whlt-"y  Co..   Hartford,   Conn. 

Saunders',   D.,   ,Sons,   Yonkers,   N.   Y. 

Standard    lingluoerliig    Co.,     Ellwood    Clt.v,    Pa. 

Sti.pver   Fdr.v.    &    Mfg.    Co..    Myerstown,    Pa. 

Trlmont  Mfg.  Co.,  Rpibury,  Mass. 
Pipes  and   Fittings, 

National    Tulie    Co.,    Pittsburg,    Pa. 
Planers,    Metal. 

.\in-rican  T"ol  Wks.  Co..  Cincinnati.  O. 

Belts  Mch.   Ce..   Wilmington.   Del. 

Cincinnati    Planer    Co.,    Cincinnati,    O. 

Cleveland  Crane  &  Engr.  Co.,  WlcklllTe,  Ohio. 

Cleveland  Planer  Wks.,  Cleveland,  O. 

netrick   &  Harvey   Mcb.    Co.,    Baltimore.    Md. 

nather,   Mark,   Planer  Co.,   Nashua,   N.   H. 

(Ueason    Works,    Rochester,    N.    Y. 

Gray,    G.     A..     Co.,    Cincinnati.    O. 

Hamilton   Mch.    Tnol  Co..    Hamilton.  O. 

.Morton   Mfg.   Co.,   Muskegon  Heights,   Mleb. 

New    Haven    Mfg.    Co.,    New    Haven,    Conn. 

Nlles-Bement-Pond  Co.,    New  York. 

Pratt   &   Whitney   Co.,    Hartford,    Conn. 

Rockford    Mch.    Tnnl    Co..    Koekford.    111. 

Sellers,    Wm..    &    Co.,    Inc..    Philadelphia.    I'a. 

Whitcomb-Blalsdell    Mch.    Tool    Co..    Worcesler. 

Wilson.    W.    A..    Mch.    Co.,    Rocbester,    N.    Y. 

Woodward  &  Powell  Planer  Co.,  Worcester,  Mass. 
Portable  Tools.   Repair.   Railroad,   etc. 

tJnderw.'cxl.    H.    V...    &    Co..    Philadelphia,    Pa. 
Pneumatic   and   Turntable   Motors, 

Detroit  Hoist  &  Mcb.  Co.,  Detroit.  Mich. 
Pneumatic   Tools. 

Bliss,    E.    W.,   Co.,   Brooklyn,    N.    Y. 

Manning,    Maxwell    &   Moore,    Inc.,    New    York. 

Shepard    Elec.   Craiie  &  Hoist  Co..   Montour  Falls. 
Presses. 

Billings    &    Spencer   Co.,    Hartford.    Conn. 

Bliss.   E.   W..   Co.,   Brooklyn,   N.   Y. 

Ferracute  Mch.  Co.,  Brldgeton,  N.  J. 

Hamilton  Mch.    Tool  Co.,   Hamilton,   0. 

Hoefer    Mfg.    Co..    Freeport.     III. 

Miner   &    Peck    Mfg.    Co..    New    Haven,    Conn. 

NIles-Bement-Pond    Co.,    New    York. 

Springfield  Mch.   Tool  Co.,  Springfield.  0. 

Toledo   Mch.    &   Tool  Co.,   Toledo,    O. 

Waterbury-Farrell    Fdry.    &   Mch.   Co.,    Waterbury. 

Watson-Stlllman    Co..    New    York. 

Williams.   White   &  Co.,  Moline,   111. 
Presses,   Power  Forcing, 

Lucas   Machine   Tool   Co..    Cleveland.    O. 
Pulley    Blocks. 

Yale  &  Towne  Mfg.  Co.,  New  York. 
PuUef  Castings. 

Central  Foundry  Co.,  Hamilton,  0. 
Pulleys, 

American    Pulley    Co.,    Philadelphia.    I*a. 

Philips   Pressed   Steel   Co..   Philadelphia.    Pa. 

Poole   Eng'rg  &  Mch.   Co..   Baltimore,   Md. 

Saginaw   Mfg.    Co.,    Saginaw.    Mich. 

Sellers,  Wm.  &  Co.,   Inc..   Philadelphia,  Pa. 

Wood's,  T.   B.,  Sons  Co..   Chaipbersburg.  Pa. 
Pumps. 

Untfalo  Forge  Co..   Buffalo.   N.   Y. 

Waterbury-Farrell   Fdry.   &   Mcb.   Co.. 

Watson-StiUman   Co..    New    Y'ork. 
Punches  and  Dies. 

,\rmstrong-Blum    Mfg.    Co..    Chicago, 

Bliss.   E.    W.,   Co..    Brooklyn.   N.   Y. 

Burke  Mcby.  Co.,  Cleveland.  O. 

Cleveland   Crane  &  Engr.   Co..   Wickllltc,   Ohio. 

Globe  Mch.   &  Stamping  Co..    Cleveland.   O. 

Pratt  &  Whitney  Co..   Hartford.  Conn. 

Richards,   1.  P.  Providence.    K.    I. 

Watson-Stlllman  Co..   New  York. 

Whitman  &  Barnes  Mfg.  Co..  Chicago,  111. 
Punching  and  Shearing  Machinery. 

Bertsch  &  Co..   Cambridge  City.   Ind. 

BUsa,    E.    W..    Co..    Brooklyn.    N.    Y'. 

Bulfalo    Forge    Co.,    Buffalo.     N.     Y. 

Cincinnati    Punch    &    Shear    Co..    Cincinnati.    O. 

Cleveland   Crane   &   Engr.    Co..    Wlcklllfe.    Ohio. 

Long   &    Allstatter  Co.,    Hamilton.    O, 

Niles-Bement-Pond    Co.,    New    York. 

Pratt    &    Whitney    Co.,    Hartford.    Conn. 

Royersford   Foundry   &  Mch.    Co.,    Royersford,   Pa, 

Sellers,    Wm..    &    Co..    Inc..    I'hiladelphia.    I'a. 

Toledo   Mch.    h   Tool    Co..    Toledo,    O. 

Waterbury-Farrel    Fdry.    &    Mcb.    Co..    Waterbury. 

Watson-Stlllman    Co.,    New    Y'ork. 

Williams.    White    &    Co.,    Moline,    HI. 
Rapping  Piates. 

Milwaukee    Fdry.    Supply   Co.,    Milwaukee.    Wis. 
Reamers. 

Cleveland    Twist   Drill    Co..    Cleveland,    O. 

Kelly    Tool    Co..    Cleveland,    O. 

Morse  Twist  Drill  &   Meh.   Co.,   New  Bedford. 

Pratt   &    Whitney   Co..    Hartford.    Conn. 

Rogers.    John   M..    Works.    (Gloucester  City.    N.   J. 

Standard    Tool    O..    Cleveland,    O. 

Van   Dorn    Elec.    *   Mfg.    Co..    Cleveland.    O. 

Wiley   &    Russell    Mfg.    Co..    Greenfield.    Mass. 


Waterbury. 


III. 
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Classifled  Inclux  to  Advts.  tCuntinuutli 

Roftmerfl,    AdJufttAble. 

Cleveland    T%vlst    Drill    Co..    CleveUDd,    0. 

Kflly  Toul    Co.,    Cleveland,   O. 

LapolDte   Machine   Tool   Co.,    ilu<lHou,    MasH. 

ITott   &   Whitney   Co..    Hartford,    Conn. 

Rosera,   J<'hn   M.,    Works,    Olouceater  City,    N.   J 

SchellenliiK'h'lIuut    Tool   Co.,   CInclnDatI,    O. 
Beamerl.    Pnoumatlo. 

stow    rii'xUile    .Shaft    Co..    Philadelphia,    I'a. 
Rivet    uid    Spike    Machinery. 

National   Meby.   Co.,   Tiffin,   O. 
Riveters. 

BuBTolo   PorKf  Co..    Buffalo.   N.    Y. 

ChamberHbnrK  Kngln<>erlng  Co.,  Chamberaburg,   Fa. 

tirant    .Mft;.    &   Mch.    Co..    Drldgeport,    Conn. 

NUes-Boinent-Pond   Co.,    New   York. 

Sellers.    Wm.,    &    Co.,    Inc..    Thlladelphln.    I'a. 

Shepard    Elee.   Crane   &   Ilolst   Co..    .Mttntour   Falla. 

WaterlMjry-Farrell   Fdry.    &   .Mch.    Co..    Watorbury. 
Roller    Bearing. 

Bantam   .\ntl-l<VlctloD  Co.,  Bantam,   Codd. 
Rope  Dressing  and  Preservative. 

Cllug-Surfaii'   Co.,    Buffalo.    N.    Y. 
Saw    Bladea, 

Boker,    Hermuun    &   Co.,    New   York. 

DlamoD<l   Saw  v%  ^jtamplng   Wks..   Buffalo.    N.    Y. 

Haramneher.    Sehlemmer   &  Co..    New   York. 

Mlllern  Falls  Co.,    New    York. 

SImonds    Mfi;.     Co.,     Fltchburg.     Mass. 

West   Ilavon    .Mfg.   Co.,    New   Haven,   Conn. 
Saw   Tables. 

Crt'sccnt    -Mch.    Co.,    Leetonia,    Ohio. 
Saws.   Power  and  Hand. 

Billings    iS:    Si>eiioer    Co.,    Hartford.    Conn. 

Diamond  Saw  and  Stamping  Wks..   Buffalo,   N.    Y. 

Esiien-Lu^-as    Mch.    Wks..    Philadelphia,    Pa. 

Hoefer  Mfg.  Co.,  Freeport,  HI. 

Millers  Falls  Co..   New  York. 

R.'iclne    Gas    Knglne    Co.,    Racine.    Wis. 

Robertson    Drill    &   Tool    Co..    Buffalo,    N.     Y. 

Story,    H.    T..    Chicago,    III. 

Tabor  Mfi;.   Co..   Philadelphia,   Pa. 

West    Haven   Mfg.    Co.,    New   Haven,   Conn. 
Sawi,    Band. 

Crescent   Mch.   Co.,   Leetonia,   0. 

Fox    Mch.    Co..    Grand    Rapids.    Mich. 

Huther  Bros.  Saw  Mfg.   Co.,   Rochester,    N.   Y. 

West    Haveu    Mfg.    Co..    New    Haven.    Conn. 
Sohools. 

International    Corr.    School,    Scranton.    Pa. 

Pratt   Institute,    Brooklyn,    N.    Y. 
Sorawa   and  Worma. 

Screw   Cutting   Co.    of   America.    Philadelphia.    T';i. 
Sorow  Driver,  Automatic, 

Re.vnolds   Mcb.v.    Co..    Mollne,    HI. 
Screw   Machinery, 

Cook.    Asa   S.,   Co..    Hartford,    Conn. 
Screw  Machines. 

Cleveland    .\nto.    Mch.    Co..    Cleveland,   O. 

National  Acme  Mfg.   Co..  Cleveland.  O. 

Pratt  &  Whitney  Co.,   Hartford.  Conn. 

Screw  Cutting  Co.  of  America.  Philadelphia.   Pa. 

Smurr   &   Kamen    Mch.    Co..    Chicago,    111. 

Universal    Mch.    Screw    Co..    Hartford.    Com;. 

Warner   &   Swasey   Co..    Cleveland.    O. 

Wood   Turret   Mch.    Co..    Terre    Haute,    Inrt. 
Shaft  Hangers, 

Wood's,    T.    B..    Sons   Co.,   Chambersburg,    Pa. 

Shapers.  • 

American  Tool  Wks.   Co..   Cincinnati.  O. 

Cincinnati    Shaper    Co.,    Cincinnati.    O. 

Flather    &    Co.,    Nashua,    N.    H. 

riather.    Mark,    Planer   Co..    Nashua.    N.    H. 

Fox   Mch.   Co.,   Grand   Rapids.   Mich. 

Gould    &    Eberhardt.    Newark.    N.    J. 

Hamilton   Mch.    Tool  Co..   Hamilton.    0. 

Hendey    Mch.    Co..    Torrlngton,    Conn. 

Juengsf.    Geo.,   &   Sons.    Croton   Falls.    N.    Y. 

Kelly,    R.   A.,   Co.,   Xenla,   O. 

Lutter    &    Gles.     Milwaukee,     Wis. 

Morton    Mfg.    Co..    Mnskegon   Heights.    Mich. 

Newark  Gear  Cutting  Mch.   Co..    Newark.    N.   J. 

New   Haven    Mfg.    Co.,    New   Haven,    Conn. 

Newton    Mch.    Tool    Wks.,    Inc..    Philadelphia.    Pii. 

Niles-Bemcnt-Ponfl    Co..    New    York., 

Potter   &  Johnston    Mch.    Co..    Pawtucket.    R.    I. 

Pratt   &   Whitney   Co..    Hartford,   Conn. 

Queen    City    Mch.    Tool   Co.,    CIncIimati.    O. 

Rockford    Mch.    Tool    Co..    Rockford,    in. 

Sellers,  Wm.,  &  Co..   Inc..   Philadelphia.   Pa. 

Smith   &  Mills.    Cincinnati,   O. 

springfleld    Mch.    Tool    Co.,    Springfield.    O. 

Steptoe,    John   Shaper  Co.,   Cincinnati,    O. 

Stockbrldge    Mch.     Co.,     Worcester,    Mass. 

Walcott   &   Wood    Mch.    Tool    Co.,    Jackson.    Mich 
Slotting'  Machines, 

Belts    Mch.    Co..    Wilmington.    Del. 

Dill.    T.    C,    Mch.    Co..    Philadelphia,    Pa. 

Newton  Mch.   Tool  Wks.,   Inc.   Philadelphia.    Pa. 

Niles-Bement-Pond    Co..    New    York. 

Sellers   Wm..    &  Co..    Inc.,    Philadelphia.    Pa. 
Special    Machinery. 

Blanchard    Mch.    Co..    Boston.    Mass. 

Bliss.    E.    W..   Co..    Brooklyn.    N.    Y. 

Elgin    Tool    Works.    Elgin,    111. 

Hoefer  Mlg.   Co..   Freeport,   III. 

Newark    Gear  Cutting  Mch.   So..   Newark.    N.   J. 

Niles-Bement-Pond   Co..    New   York. 

Waltham   Mch.   Wks..   Waltham,  Mass. 

Waterbury-Farrel    Fdrv.    &    Mch.    Co..    Waterburv. 

Williams.    White    &    Co..    Mollne,    III. 

Wilson,    w.    A..    Mch.    Co.,    Rochester,    N.    Y. 

Speed    Changing    Devices. 
P-vis.    G.    P..    Newton    Centre,    Mass. 
«.™.c  &   White  Co..    Philadelphia,  Pa. 
Variable  Speed  Clutch  Co.,   Milwaukee,   Wis. 

Stamping   Sheet  Metal. 

Globe    Mch.    &    Stamping    Co.,    Cleveland.    O. 

Stamps,   Letters  and  Figures, 
Schwerdtle  Staiup   Co.,    Bridgeport,    Conn. 


YOU  cau  repair  your  broken  machine  parts  in  the  shortest  pos- 
sible space  of  time.  In  many  cases  it  is  unnecessary  to  re- 
move the  broken  sections  in  order  to  weld  them,  owing  to 
the  fact  that  Thermit  and  appliances  are  all  portable  and  easily 
brought  to  the  job.  No  outside  power  is  required  with  the  ex- 
ception of  a  small  supply  of  compressed  air.  We  do  big  jobs  by 
contract,  and  nothing  is  too  big  for  us  to  handle.  Don't  ^crap 
any  broken  gear  wheels,  crank  shafts  or  other  machine  parts 
without  consulting  us  first.  In  most  cases  we  can  repair  the  pieces 
and  save  you  money.  Write  for  Pamphlet  No.  20-A. 

Qoidschmidt  Thermii  Company,  90  west  St.,  New  York 

432-436  Folsom  SI.,  San  Francisco,  Cal.        103  Richmond  St..  W.  Toronto.  Can. 


Bolt  Threaders, 
Bolt  Headers  and 
Nut  Tappers. 

Write   us  your  needs  in  this 
line.     Catalogue  on  request. 

THE  ACHE  MACHINERY  CO.,  Cleveland. 0.. U.S.A. 

EUROPE.\N  AGENTS:  Schuchardt  &  Schutte,  Berlin,  Vienna.  Stockholm  and  St.  Petersburg. 
A.  H.  Schutte.  Cologne,  Paris,  Brussels,  Liege.  Barcelona  and  Milan,  C.  W.  Burton,  (iriffiths 
<&  C<->.,  London. 


WHAT  A  HACK  SAW 

is  capable  of  doing  can  be  best 
demonstrated  by  a  trial  of   the 

UNIVERSAL 

Sample  free  on  request. 


m 


The  West  flaven  jnaaufacturing  Company 

New  Haven,  Conn. 
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Pressed  Metal  Grease  Cups 

OIL  HOLE  COVERS 
PATTERN  MAKERS  DOWEL  PINS 

BRASS 
DOWEL  PINS 

in  five  sizes. 
Cut  shows  No.  2,  Full  Size. 
^"  Write  for  prices. 

THE  WINKLEY  CO.,  Detroit,  Mich.,  U.  S.  A. 


FLATHER   AUTOMATIC 

GEAR    CUTTING    MACHINES 


ONE 

MAN 


ONE 
DAY 


260  accurate- 
ly cut  1 4  pitch 
change -gears 
produced  on 
two  Flather 
Automatic 
Gear  Cutting 
Machines. 

If  you  are  not 
getting  com- 
parative results, 
you  had  better 
investigate. 


LABOR  COSTS  MORE  THAN  MACHINES. 


E,  J.  FLATHER   MFC    COIVIPANY 

NASHUA,  N.  H.,  U.  S^  A. 


Die  Forgings 


Weldless  Rings 


Steel  Forgings 


10  per  cent,  to  25  per  cent,  more 
blanks  can  be  cut  by  dies  finished 
from  our  Forgings.  Our  steel  is  made 
especially  for  us  and  we  forge  by  a 
process  that  is  all  our  own. 

HAY-BUDDEN  MFC.CO. 

254  No.  Henry  St..  Brooklyn,  N.  Y. 


^BUCKEYE 
■  ENGINE  CO 


USA     V 


OIL  HOLE 
COVERS 

Is  our  Special    Line 
of  Manufacture. 

SEND 
WE 


YOUR    OILING    PROB- 
LEMS TO   US 

WILL  QUOTE  ON  SPECIAL 
DESIGNS 


YOU  CANNOT 
YOU   WANT 


FIND   WHAT 


IF 

IN  OUR  CATALOGUE. 


ff.  M.  &  0.  F.  TUCKER,  Hartford,  Conn. 


Pacific  Coast  Ages-t— C.  I'iloiutiuiii,  I,m,  aiil'>'1.>-  i  al 
F-^iiEIGN  A'-.EXTti— Feiiwi.k  Frei.--.  A"  <  i.  I'ari-  ['raiu- 
C.  W.  Builon,  Griffiths*  Co.,  lA)ndon.  Eiiir. 


MARK  YOUR  TOOLS 


||fAMESTAMP5 


§TTX\.  ^-X  lk»5"=A-^^»K}S 


lOI'ERLETTE 


r^"!-;..^" 


srAzs.  BADcrs  £rc 


,>V.  L-SACKMANN 

I9.CHLRRY  ST  AKKON.    OHIO.. 


TAPS  AND  DIES 

Of  Every  Description. 
BUTTERFIELD  &  CO. 

DERBY  LINE,  VERMONT. 
ROCK   ISLAND,  CANADA. 


Classified  Index  to  Advts.  (Continued). 

steel. 

bokiT.   Ilerina &  Co.,  New  York  iiiid   Chicago. 

Cammell,  Liiird  &  Co.,  New  York. 

Columbia  Steel  Co..    Blyrla,   O, 

riimlM-rlnnd   Steel   Co.,   Cumtjerland,    Md. 

rirth-sterlliig  Steel   Co.,   McKeeaport,    Pa. 

Heller    BroB.    Co.,    Newark,    N.    J. 

Jt'BHop.    \Vm.,    &    Sona,    Ltd..    New   York. 

Wnnl,    Edgar  T..   &  Sona,   Boaton,   Maaa. 
Steel    Caatinfra   and   Forginga, 

Hay-Diidden    .Mfg.    Co.,    Broakl.vii,    N.    Y. 

.Ti'Hsnp.' Wm.,  &  Sona,  Ltd.,  New  York. 
Steel    Rulea. 

lirowii   &   Sharpe  Mfg.    Co.,    TroTldpnce,    B,    I. 

Lufkln    Uule   Co.,   Saginaw,    Mich. 

.■^tiirrett.   U   S,,   Co.,   Athol,    Maaa. 
Steel    Shelving   Racka,    Barrels,    Tables,    etc, 

Lyon    Metallic   Mfg.   Co..    Aurora,    lit. 
Sub-Freaa    Dies, 

Wiiltham    Mch.    Wks.,    Waltham.   Miias. 
Swaging  MAOhinea, 

Kxcelslor    Needle    Co..    Torrlngton,    Conn. 

Xapa    and    Dies. 

Bay   State    Tap  &   Die  Co.,   Manafleld.   Maaa. 

Besly.   C.    II..   *  Co..    Chicago.   lU. 

Butterllelrt    «;    Co.,    Derby    Line,     Vt. 

Card.    S.    W.    Mfg.   Co.,    Mansfield,   Maaa. 

Carpenter.    .T     .\I.,    Tap  &  Die  Co.,  Pawtucket.  B.  1. 

Clevclan.l    T"  1st    Drill   Co.,   Cleveland,   O. 

f,eonietiir    Tnol    Co.,    New    Baven.    Conn. 

Hart  Mfc   to..  Cleveland,  O. 

.Tessop,    Wni..    &    Sons.    Ltd.,    New    York. 

T.ipolnte    Machine    Tool    Co..    Hudson,    Mass. 

Modern    Tool    Co.,    Erie,    Pa. 

-Morse  Tnlsl    Drill  &  Mch.   Co.,    New   Bedford. 

Pratt   &   Whitney  Co.,   Hartford.   Conn. 

Reece.   E.   F..   Co.,   Greenfield.   Mass. 

Reed    Mfg.    Co..    Erie.    Pa. 

Smart.    A.    J..    .Mfg.    Co..    Greenfield.    Mass. 

Standard   T.»il  Co..  Cleveland,  O. 

Toledo    Mill.    &   Tool   Co.,   Toledo,    0. 

Wells  Bros.    Co.,    Greenfield,   Mass. 

Whitman   &  Barnes   Mfg.   Co.,   Chicago,   III. 

Wiley    &    Rnssell    Mfg.    Co.,    Greenfield,    Mass. 
Tapping  Attachments. 

Eeaman   &    Smith   Co..   Providence,   R,    I. 

Cincinnati  Mch.  Tool  Co..   Cincinnati.  0. 

Mo.l.rn    Tnol    Co.,     Erie.     Pa, 

Rotkforcl  Drilling  Mch.  Co.,   Rockford,   111, 
Tapping  Machines, 

Baker    Bros.    Toledo.    O. 

Burke    Mchy.    Co.,    Cleveland,    O. 

Pratt  &  Whitney  Co.,    Hartford,  Conn. 

Saunders".   D..   Sons,   Yonkers,   N.   Y. 
Thermit, 

Goldschniidt   Thermit  Co..   New  York. 
Thread    Cutting    Machinery. 

.\utomaI:c   Mch.    Co..    Bridgeport.    Conn. 

BIckford  &   Washburn.   Greenfield,   Mass. 

Billings    &    Spencer,    Hartford.    Conn. 

Fay  Mch.  Tool  Co..  Philadelphia.   Pa. 

Pratt   &-   Whitney  Co..   Hartford.    Conn. 

Rivett    L:ithe    Mfg.    Co..    Brighton,    Mass. 
Tire   Welders   and   Benders, 

Buffalo    Forge   Co..    Buffalo.    N.    Y. 

Williams.    White   &   Co.,    Mollne,    111. 
Tools. 

Hammacher.    Schlemmer    &    Co..    New    York, 

Monlu'imerr    &    Co..    New    York. 

1,'ratt    &  Whitney  Co..   Hartford.   Conn. 

Walworth  Mfg.   Co.,   Boston,   Mass. 
Tool    Cases, 

Cerstiier,  H..  i.t  Sons,  Dayton,  O. 

Tool  Holders,   Lathe  and  Planer. 

.\rnistfoi:g    Bros.    Tool    Co..    CMcaso.    111. 

Beaman    &    Smith    Co..    Providence.    R.    I. 

Billings    &    Spencer    Co..    Hartford.    Conn. 

Krieger    Tool    &    Mfir.    Co..    Grand    Rapids.    Mich. 

0.    K.   Tnnl    Holder  Co..   Shelton.    Conn.        • 

Pratt    A:    Whitney    Co..    Hartford.    Conn. 

Western   T.>ol  &  Mfg.   Co..   Springfield,   0. 
Tool   Racks. 

Lyon    Metallic   Mfg.    Co..    Aurora.    111. 

New   Britain   Mch.    Co..    New  Britain,    Conn. 
Tracks,    Trolley  and  Overhead. 

Yale   &   Towne   JIfg.    C^..    New   York. 
Transformers. 

Crocker-Wheeler   Co.,    Ampere,    N.    J. 

Fort  Wayne  Elec.  Works.  Fort  Wayne.  Ind. 

'^neral    Elec.    Co..    Schenectady,    N.    Y. 

Westinghouse   Elec.   &   Mfg.   Co..   Pittsburg,   Pa. 
Transmission    Machinery. 

Link-Belt    Co.,    PhUadolphia.    Pa. 

Peerless  V-Belt  Co.,   Chicago,   III. 

Sellers.  Wm..     Co.,  Inc.,  Philadelphia,  Pa, 

Wood's.    T-    B..    Sons    Co.,   Chambersbnrg.    Pa. 
Trimmers,  Wood, 

Fo:^   Mch.   Co..    Grand   Rapids.   Mich. 
Trolleys. 

Yale   &   Towne   Mfg.    Co.,    New   York. 
Tuhe   Expanders. 

\N'atson-Stillman   Co..   New  Y'ork. 
Tubing.    Seamlesa    Steel, 

I'umberl.Tnd   Steel   Co.,   Cumberland,    Md. 

Nati'oial   Tube   Co..    Pittsburg,   Pa, 

Standard    Welding   Co.,    Cleveland,    0.^ 
Tumbling  Barrels, 

Glolie  -\Icu.   ,5:  Stamping  Co.,  Cleveland,  O. 
Turret    Machinery, 

BuUard    Mch.    Tool    Co.,    Bridgeport,    Conn. 

Fay    &    Scott.    Dexter.    Me.  J 

Flather,  E.  J..  Mfg.  Co.,  Nashua,   N.  H.  I 

GIsholt    Mch.     Co.,     Madison,     Wis.  , 

Hendey  Mch.    Co..    Torrlngton,   Conn. 

International    Mch.    Tool    Co..    Indianapolis.    Ind. 

Jones   &  Lamson   Mch.    Co..    Springfield,    Vt. 

Nlles-Bement-Pond  Co.,    New   York. 

Pratt    &    Whitney    Co..    Hartford,    Conn. 

Smurr  &  Kamen  Mch.  Co..  Chicago,  HI. 

SteInU  Turret  Mch.  Co.,  Madison.  Wis. 

Warner      &    Swasey    Co.,    Cleveland,    O. 

Windsor   Mch.    Co.,   Windsor,    Vt. 
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Universal  JoinU. 
Batist]    Mcb.   Tool   Co..   SprlDglleld,    Mukh. 
Bosi"ii  Gear  Wk».,   Norfolk  Dowoa.    .Mom. 

Valves. 

NolU'iinl    Tube    Co.,     Pittsburg.    Pa. 

Tiaes. 

.^rmstror.g    Mfg.    Co..    BrMgeporl.    CoDn. 
Gi-abam    .Mfg.    Co..    I'mvlJenoe.    R.    1. 
Merrill     Hros  .    BrtHjklyu,    N.    Y. 
Plunket.   J.    R.    Chicago.    111. 
I'rentlss    VIm-    Co..     New    York. 
Reed    Mfg.    1.1.,    Erie.    Pa. 
Sklnnir  Chuck   Co..    New   DrltalD,    Conn. 
Williams.  J.   11..  &  Co..    Brooklyn.  N.   Y. 
Wyinaii    &    Cordon.    Worcester.    Mass. 

Welding. 

Ooldscbmldt    Thermit   Co..    New   York. 

Stanrtnrd    Wcliling    Co..    Cleveland.    O. 
Wire   Nail   and   Washer   Mohy. 

Acme  Mch.T.  Co..  Cleveland,  0. 

National   Mch.v.   Co..   Tlllln,   O. 

Wood    Working    Machinery. 

Crescent    Mcb.    Co..    Leetonla.    0. 

FiiN  Mcb.  Co..   Grand  Rapids.  Mich. 

Seneca   Knlls  Mfg.   Co..  Seneca  Falls.   N.    Y. 

Wrenohe*. 

Armstrong   Mfg.   Co..   Bridgeport.    Conn. 
Bemls  &  Call.    H.   &  T..   Co..   SiirlUfilicM,    Masi 
Itllllnge  &  Spencer  Co..   Hartford.  Conn. 
Carpenter.   J.    M..    Tap  &  Die  Co..  Pawtucket.  I!    I 
Coes  Wrench  Co..  Worcester.  Maes. 
Greene,  Tweed  &  Co..  New  York. 
Trlmont    Mfg.    Co..    Rosbury.    Mass. 
Walworth    Mfg.    Co..    Boston.    Mass. 
Whitman  &  Barnes  Mfg.  Co..  Chicago.  111. 
Williams.   J.   H..   &   Co..    Brooklyn.   N.    Y. 


For  Alphabetical  Index  see  page  36, 


Buffalo  Pressure  Blowers 

DIRECT  CONNECTED- NO  BELTS    NO  GEARS 


The  illustration  shows 
a  Steel  Plate  Pressure 
Blower  especially  adapt- 
ed for  the  economical 
delivery  of  a  large  amount 
of  air  at  high  pressure. 
It  IS  designed  to  handle 
special  requirements  with 
little  expense  for  patterns, 
etc.  Let  us  figure  your 
proposition. 

Catalogue  P.  B.  M. 
on  request. 


BUFFALO  FORGE  COMPANY,  Buffalo,  N.  Y. 

New  York        Chicago        St.  Louis        Philadelphia        Pittsburg        .Montreal,  Can. 


20  Per  Cent.  Below  Cost, 

Practically   New  Machinery. 

IMMEDIATE  DELIVERY. 

1 — No.  52  Acnje  Automatic  Screw  Machine. 

1— Xo.  1 

1  Seini-Automatic  Slotter. 

2— No.  4  Barr  Sensitive  Drill  Presses 

2 — l-spitidle  Barr  Drill  Presses. 

1— Xn.  !■-  Bliss  Toggle  Drawing  Press. 

1-Xo.  1  Bliss  Foot  Press. 

1— Xo.  P 

I — Xo.  4  Poppet  Drop  Press. 

1— Xo.  4(1  Waterbury-Farrel  Punch  Press. 

I— Xo.  30         .  "  "  "  '• 

1— 12  xri  Reed  Lathe. 

1— Xo  3  P.  &  W.  Turret  Lathe. 

1  Small  Turret  Lathe. 
I— 18".\S  Porter  Lathe. 

I— ir  x4'  Blount  Speed  Lathe. 

2  Gas  Furnaces  and  Blower. 

1  Goddard  Hand  Surface  (Trinder. 
1  N<'rton  Universal  Tool  (Irinder. 
1— Xo.  00  Owen  Hand  Miller. 
1— Xo.  3  Greenerd  Arbor  Press. 
1  Schuster  Riveting  Machine. 


Vises,  small  tools 


hangers,  shafting,  etc.,  for  small 
machine  shop. 


P.  0.  Box  No.  225,  Rome,  N.  Y. 


Find  out  your  Ma== 
chine  Speeds,  tben 
make  your  Figures 

The  man  who  knows 
the  speed  at  which  the 
ti'ols  in  his  shops  are 
running:  can  figure  a 
:<>>i.)d  deal  closer,  and 
still  be  sure  of  a  safe 
margin  of  profit,  than 
the  man  whci  uesses 
at  the  rate  of  produc- 
tion. 

The  Cut-Meter 

will  help  you  to  estimate  closely.  Lets 
vou  know  exactly,  instantly  and  easily  the 
cutting  speed  in  feet  per  minute  of  any 
machine  tool.    Costs  little,  lasts  long. 

Write  for  catalogue. 

WARNKR  INSTRUMENT  CO. 

56=59  Roosevelt  Ave..  BELOIT,  WIS. 

ITSl  Hr.maway.  N\-w  Ynik.     \VS  Ff«it:'ral  St..  Boston. 


This  Tumbltr 
Has  But 
ONE  LEG 

—  TO  STAND  ON* 
MIGHTY  GOOD  FEA- 
TURE  IN   ITSELF. 


GLOBE  TUMBLER 

It  has  so  many  points  of  superiority  that  we 
won't  attempt  to  enumerate  all.  Admits  of 
perfect  action  on  th3  barrel's  contents  with- 
out stooping.  Ko  spilling  and  picking  up- 
requiring  time.  Occupies  very  little  floor 
space.  Send  for  "The  Silent  Partner' "—that 
famous  little  magazine  of  cleverness  and 
our  new  Tumbler  Book. 


Address, 

The  Globe 
Machine  and 
Stamping: 
Co. 

974  Hamilton  Ave. 
Cleveland,  O. 


r 

T 

^        Y^UR  factory  can 
\wt\        '^       use    several    of 

x4 

^^..t=-''-r^i^ 

hcU 

**^  these  Bench  Forges 

^^^  to     good     advantage. 

Heating    space,     3" 

diameter  by  6"  long. 

SEXD  FOR  CAT.\LOG  

WESTMACOTT 
GAS  FURNACE  CO.,  Inc. 

Providence,  R.  I.,  U.S.  A. 

AGENCIES  :    Gfeat  Britain.  Buck  vt 
Hickman.  Ltd..    London;    Canada. 
A.    R.  WUliams   Mch.v.   Co..    Mon- 
treal. Toronto.  WinniiMV.  Vancou- 
ver;   California,    Paciflc    Tool    & 
Supply  Co..  San  Francisco. 

>   PROV.R.I.  .je. 

m 

P 

The  Uahn 

Flexible  Shaft  for 

Bard  Service 


'T'HE  strength  and  durability  of 
^  the  Hahn  Shah  is  self-evi- 
dent —  the  basis  of  construction 
being  multiple  coiled  spnngs  of 
piano  wire  which  will  stand  the 
hardest  usage.  It  can  be  run  in 
f-ther  direction,  is  made  in  several 
sizes  and  is  well  adapted  for  oper- 
ating grinding  tools,  portable  drills 
and  a   wide  range   of   other  uses. 

Send  us  your  Ingutties. 


Wm.  Hahn,  621=3  N.Campbell  Ave..  Chicago.  III. 
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Take  the 
Tariff  out 
of  Politics 

Take  the  dull  files 
out  of  your  scrap 
heap,  buy  FILE 
SHARPENERS 

and  sharpen  them 
from  2  to  6  times 
and  pay  dividends. 

American 

File  Sliarpener 

Company 

287  Broadway, 
New  York 


ASK  YOUR  DEALER  FOR  /UF/ON  STEEL  RULES 

WITH  READABLE  ORAOUATIONS 


.      64 
IG  24  32  40  46  SB 


8    IS  24-32  40  48; 


a     16  24  32  4C  48'. 


The  U  graduations  on  this  rule  can  be  instantly  read.    We  make  a  full  line  and  every  rule 

gruaranteed. 

Made  by  THE /UFMN PULE  QO'  Sas"'rw','?ri*'*^'  Von^Sl^• 

THE    LARGEST    MANUFACTURERS  OF  TAPES   AND   RULES   IN   THE    WORLD. 

'        '-"''"■■'"  For  Sale  Everywhere 


Send  for  Catalog 


Bronze  Castings.  Babbitt  Metals, 

"Tubal"   Bronze,   75,000  lbs.  ultimate  strength  per  square  inch. 

Propellers.     Phosphor  Bronze,  Rolled.     Phosphor  Bronze  Castings. 

Our  40  years'  experience  is  worth  something  to  you. 

PAUL  S.  REEVES  &  SON,  1415  Catharine  St.,  Philadelphia,  Pa. 


ELECTROTYPE RS 

All  Kinds  of  Plates  for  printing 

THE  LOVEJOY  CO.,  ^"^I'^T;'  444-446  Pearl  St.,  New  YorK 


The  Handiest  and  Host  Efficient  of 
of  the  Modern  Labor  Savers. 


Olil  fiishionecl  methods  won't 
"go"  in  the  up-to-date  shop — 
why  waste  time  on  hand  work 
that  a 

Stow  Flexible  Shaft 

and    Ready  Electric  Motor 

will  do  more  accurately  and  in 
a  fifth  of  the  time.  One  outfit 
serves  for  drilling,  reaming, 
grinding,  etc.  Perfecdy  port- 
able—just take  it  to  the  work. 

Full  particulars  on  request. 

Stow  Flexible  Shaft  Co. 

26th  and  Callowhill  Sts. 
PHILADELPHIA,  PA..  U.  S.  A. 


Gorton  Engraving  Machines 

For  engraving  metal  plates,  dies,  patterns, 
etc.— relief  or  sunken— in  quick  time  and 
at  small  cost.     Write  for  details. 

Geo.  Gorton  Machine  Co.,  Racine,  Wis. 


"MILWAUKEE" 

The  most  powerful  16-inch 

engine  lathe  on  the  market. 

Ask  /or  details. 

MILWAUKEE    MACHINE    TOOL   CO. 

MILWAUKEE,  WIS.  


Screw    Machines 

Ask  for  circulars  showing  improved  features. 

SilRR  &  KAMEN  MACHINE  COMPANY 

97  S.  Clinton  Street,  Chicago,  IlL 


PATENT     UNIVERSAL 


CENTRE,     DEPTH,      *  N  O  I.  E ,       - 

ANo  TWIST  DRILL  GAGE" 

JWYKEiC0.E.BosTONMAss.U.S.Aj 

MFR'S   FINE  MACHINISTS    TOOLS,    r 

■  FOREIGN  AGTS. „ '4 

CH/^CMimcHllL&CO  CROSS  ST.IONDOM  ENGLAND  „ 

SCHUCHARDT  i  SCHUTTE.SPANOAUER  STRASSE 

BERLIN.     GERMANY. 


Not  too  expensive  to  buy.    Good  enouph  to  use  is  this 

Beam  Compass. 

Kvrrv  fiiKiii'''-''-  ni:i<-hlii- 
iHt,  liialtsman  "i  litiine 
stiiilv  ^tude^t  needs  one. 
Uea<i.v  for  instant  use. 
L\nn/>UU  with  pen,  pen- 
cil, needie  points  and 
13-iH.  Jitam,  postpaid /gr 
Si.oo. 

p.  S.  ANROS  CO.,  Lock  Box  81  A,  North  Tonawanda.  N.  Y. 


S 
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The 
Stmdard Tool  Cos 


Twist 


Drills 


Carbon  or  High  Speed 


For  All  Kinds  of  Drilling: 

We  can  vary  the  construction  or  temper  to  meet  any 
special  condition.  Years  of  experience  in  the  manufac- 
ture of  Twist  Drills  for  every  conceivable  purpose,  a 
factory  and  equipment  that  cannot  be  excelled,  places 
us  in  a  position  to  supply  just  what  you  need. 

Give  us  the  particulars  regarding  any  of  your  work  that 
is  out  of  the  ordinary  and  we  will  do  the  rest. 

We  solicit  a  trial  order. 


OFFICES  AND  FACTORY: 

Cleveland,  0.,  U.  S.  A. 

C.  W.  Burtun,  Griffiths  &  Co.,  London.     Burton  Kils, 
Pans.     F.  W.  Horne,  Yokohama.  Japan. 


EASTERN  SALESROOM: 

94  Reade  St.,  New  York 

I    Lambercier  &  Cie.,  Geneva.     Wilh.  SoDesson  &  Co.. 
'Malmo.  Sweden.    Honorc  Demoor  &  Cie.,  Bruxelles. 
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Frool  view  of  a  Gridley  Automatic  Turret  Lathe  operated  by  two  direct 
current  Type  CR  General  Electric  Motore. 

What  Wages  do  you  Pay  your 
Machinery? 

In  paying  your  men  you  try  to  estimate  their  wages 
according  to  their  producing  power.  You  are  careful  to  see 
that  they  do  not  idle  away  their  time — that  they  are  pro- 
ductive every  minute  of  the  working  day. 

Are  you  as  careful  to  see  that  your  machinery  is 
working  up  to  its  highest  efficiency? 

Are  "high  salaried"  machine  tools  wasting  time 
because  the  power  that  moves  them  is  not  adequate? 

Are  your  "low  salaried"  shafting,  belts  and  pulleys 
wasting  the  power  that  should  give  impulse  to  the 
machinery? 

In  a  word,  are  your  machines  giving  you  the  returns 
you  are  paying  for? 


If  driven  by  G.  E.  Motors  they  are. 

Thousands  of  manufacturers  who  have  thrown  out 
other  systems  of  motive  ])ower  and  replaced  them  with 
G.  E.  motors,  will  testify  to  the  high  earning  power  of 
these  motors. 

General  Electric  Motors  have  found  extensive  use  in 
driving  a  great  variety  of  Lathes,  Drills,  Grinders,  Punches, 
Shears,  Boring  Mills,  as  well  as  many  smaller  tools. 

There  is  no  operation  too  small,  no  task  too  heavj^ 
or  complicated  to  be  satisfactoi-ily  and  economically  per- 
formed by  a  General  Electric  Motor. 

The  General  Electric  Company  has  a  motor  for  every 
sei-vice,  a  controller  for  every  motor,  and  engineers  to 
combine  them  properly  for  any  work. 


Some  of    the  Advantages  of 

General  Electric  Motors 

for  Machine  Tools. 


Economy  of  Power.      In  any  liplt-drlvpn 

shop  tlio  lino  shai'linp,  ln-lts.  pulii-ys.  cfiunter 
and  Jack  shafts  nhsoili  from  thirty  to  sixty 
per  ccnl.  of  thi'  total  energy  supplied  by 
the  prime  rnover.  ^^^lere  tools  nro  driven 
by  G.  K.  Individual  motors,  practically  none 
of  the  power  is  diverted  from  Its  useful 
purpose  and  the  work  done  Is  almost  ex- 
actly equivalent  to  the  power  used.  Gangs 
of  shafts,  pulleys  and  belts  are  not  adding 
an  extra  burdin  when  the  machinery  Is 
runnliiK.  nor  are  they  putting  In  time  when 
the  maehincry  is  Idle.  If  a  rush  job  re- 
f|ulres  the  use  of  only  one  or  two  machines. 
It  can  be  put  through  without  excessive 
factory  costs. 

Increased  Production.  In  many  cases 
the  output  of  a  factory  has  been  doubled 
by  the  adoption  of  G.  E.  Electric  Motors, 
without  the  addition  of  a  ningte  toot. 
through  the  usi*  of  individual  and  group 
drive  as  specific  cases  required.  TUfs  In- 
crease In  production  is  due  to  the  ad- 
vantages of  speed  control,  ease  of  handling 
work   and   better  arrangement   of   machines. 

Ease  of  Control.  Machines  requiring 
It  can  be  equipped  with  (J.  E.  motors  hav- 
ing a  speed  variation,  making  It  possible  to 
secure  the  highest  ellieieney  and  maintain 
constant  cutting  speeds  for  any  and  all 
classes  of  work.  The  Controller  used  on 
these  motors  is  small  and  can  be  placed 
where  most  convenient  to  the  operator. 

Convenience  of  Handling.  Where  over- 
head cranes  and  trolley  hoists  are  desired, 
G.  E.  individual  motors  make  space  avail- 
able that  in  a  belt-driven  shop  would  be 
occupied  by  shafts  and  pulleys.  Even 
where  hoists  are  not  required,  the  elimina- 
tion of  belts,  shafting  and  pulleys  con- 
tributes to  cleanliness,  light,  safety  and 
convenience  in  moving  work. 

Better  Arrangement.  With  G.  E. 
Electric  Motors  several  tools  used  for  a 
sequence  of  operations  may  be  placed  in 
the  most  advantageous  positions  for  for- 
warding the ,  work,  which  is  not  possible  ' 
when  tile  line  shafting  is  the  determining 
factor  of  location.  This  indei>endence  also 
permits  the  addition  of  motor-driven  ma- 
chines in  belt-driven  shops  where  little 
space  is  apparently  available. 

Ever  ready  Quality.  G.  E.  Electric 
Motors  are  always  ready.  They  will  work 
where  it  is  hot  or  cold,  where  cleanliness  Is 
essential  or  where  dust  and  inflammable 
material  fill  the  air. 

Decreased  Cost.  G.  E.  Electric  Motors 
eliminate  the  cost  of  expensive  belt  re- 
newals, oiling  and  care  of  shafting  and 
hangers,  and  the  close  attention  whicn  belt 
transmission   makes  necessary. 


Type  CR  Form  B  Motor. 


General  Electric  Cottony 


New  YorK  Office 
30  CKurcH  Street 


PRINCIPAL    OFFICE 

ScHenectady,  N.  Y. 


Sales  Offices  in 
all   large    cities 

2191 
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A  Group  of  Springfield  Tools 

That  have  won  their  Spurs 

Like  all  Springfield  machines  they 
are  strong,  simple  m  design  and 
operation,  and  guaranteed  to  give 
the  most  efficient  service. 


New  Style  Standard  Engine  Lathe 

Three  step  cone,  back  gears,  new  feed 
changing  mechanism.  Adapted  for  high 
.>uJ ^       A  speed  and  hard  ser- 

vice. 


16-inch 
Geared  CranK  Shaper 

Heavy  construction. 
Large  bearing  sur- 
faces, heavy,  self- 
aUgning  cross  rail. 


Brass  Finishing  Lathe  with  Motor  Drive 

Redesigned  and  im- 
proved in  every  part. 
Unequaled  for  rapid 
and  accurate  production. 


Special  Circulars  uiailed  on  request. 


BencH  Straig'Ktening  Press. 


THE  SPRINGFIELD  MACHINE  TOOL  COMPANY 

631  Sotithern  Avenue,  SPRINGFIELD,  OHIO,  U.  S.  A. 


Agents  for  Chicago,  McDoweU,  Stocker  &  Co..  E.  L.  Eflsley  Mchy.  Co.  Agenb  for  Italy,  Stussi  6c  Zwcifel,  Milan. 


Agents  fen  Germany.  L.  Loewc  &  Co..  Berlin. 
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0\ir   Royal    PoAver   Sa^vs 
and    Modem   Drills 


are  improved 
Ko  ^lai'liine 
without   tlu'iii. 


Saws 


Write  for  Circulars. 


right   up-to-date. 
Shop     complete 
made    in 
eight 
sizes. 
Drills 
2 1 -inch 
with 
Univer- 
sal or 
solid 
tables. 


THE  ROBERTSON  DRILL  ®  TOOL  COMPANY 

BUFFALO.   N.  Y.,  U,  S.  A. 


REAMERS 

The  KELLY  Adjustable 

MADE  IN 

ONE    STYLE    ONLY 

Finish,  Reeun  or  Rough-bore  ANYTHING  from  a 

ONE-INCH  to  a  SIXTY-INCH  CYLINDER 

Type  B  for  the  Turret.  Type  C  for  Cylinder!. 

THE  HELLY  TOOL  CO.,  Cleveland,  U.S.A. 


$40.  F.  O.  B.  New  York. 


This  No.  1  Portable  Shaft  Keyseater 

is  indispensable  to  the  repair  shop. 
It  will  mill  keyseats  in  the  middle  or 
on  the  ends  of  shafting  from  1J4" 
ito  .5"  in  diameter  without  removing 
from  the  hangers.  It  can  be  slipped 
over  heavy  shafting  or  spindles  when 
desired ;  can  be  operated  in  the  most 
awkward  places,  and  will  mill  a  key- 
seat  13  '  long  without  resetting. 

Other  advantages  are  its  rapid 
operation,  accuracy  of  work  pro- 
duced and  the  fact  that  it  cuts  with- 
out jar  or  chatter  of  any  kind. 

We  shall  be  glad  to  send  full 
details  OH  request. 


JOHN  T.  BURR  ft  SONS.  429  Kent  Ave.,  BrooKlyn,  N.  Y. 


Selig,  Sonnenthal    &  Co.,  London. 


Don't  tKinK' 
just  pull ! 


The  "PUELET" 

BELT-SHIFTER 

To  start  "PULLET"  To  stop  "PULLET" 

The  "Pullet"  is  quick  as  a  wink,  locks  aulo- 
matically.  handle  can  be  located  directly  over 
the  work.  Simple,  durable,  adjustable,  reversi- 
ble, dependable.  Cut  out  the  woodpile  of 
"shipper"  levers  and  install  "Pullet"  shifters  or 
countershafts.     Acquire  the  pull  habit. 

U/}e  L.  (EX  D.  Co.,  Boston 


Frazer's  Adjustable  Malleable 
Iron  Flask  Pin 

saves  time,  expense,  and  makes  true 
castings.  Quickly  applied  and  easily 
adjusted. 

Send  for  prices  on  our  line  of  Pat- 
tern Makers'  Specialties. 

Milwaukee  Foundry  Supply  Company 

Milwaukee,  Wis. 


Sawyer  Tool  Mfg.  Co. 

FITCHBURG,  MASS. 


Machinists'  Fine  Tools. 

Steel  Rules  a  Specialty. 


DRILL 
CHUCKS. 


For  sale  Dy 

De  Fries  &  Co., 

Dusseldorf,  Germany. 

Charles  Churchill 
&  Co.,  Ltd. 

London,  Eng. 

Trump  Bros.  Machine  Company, 

MANUFACTURERS 

Wilmington,  Del.,  U.  S.  A. 


BRISTOL   COUNTERS 

The  Counters  that  Count— and  Count  Right. 

Simnlo.  few  pan.-;,  no  sprinir.  .adaptable  for  any 
machine,  cannot  be  tampered  with,  and  provide 
an  infallible  record  of  the  day's  output,  which  is 
automatically  repistered.  Strong,  convenieDt  and 
compa<'t.     Ask  for  Catalogue  No.  27. 

THE  C.  J.   ROOT  COMPANY,  Bristol,  Conn. 


DISK   GRINDERS 

If  in  the  meu-ket,  our  circular  and 
prices  WILL  interest  you. 

Hoysradt  &  Case,  Kingston,  N.Y. 


The  Western  (Triple  Geared) 
Radial  Drill 

With  the  Low  Hung  Drive 

An  improved  design  has  just  been 
completed.    Write  for  particulars, 

WESTERN   MACHINE  TOOL  WORKS 
Holland,  Michigan 


RADIAL  DBILLS  and  EH6IHE  LATHES 

THE  JOHN  B.  MORRIS  FOUNDRY  CO.,  CINCINNATI,  OHIO.,  U.  S.  A. 
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MECHANICAL  BELT  SHIFTERS  on  Colburn  Mills  save 
a  lot  of  cuss  words,  likewise  sore  hands  and  enable  the  cone 
pulley  belt  to  be  shifted  to  any  step  with  practically  no  more 
effort  than  is  required  in  operabng  the  controller  for  a  variable 
speed  motor. 

Quick  and  frequent  speed  changes,  when  necessary,  can  and  will 
be  made  by  the  operator  of    a  mill  equipped  with    our  device. 

Colburn   Machine  Tool  Company 

FRANKLIN,    PA. 

FOREJGN  AGENTS  ;     Ludw.  Loewe  &  Co..  Berlin  and  London 


Hexagon  Carriage  Turret 

A  device  which 
soon  pays  its  ini- 
tial cost.     Car- 
nage turrets  are 
a  specialty   with   us. 
We    make   them   in 
several  styles  to  fit  on 
any    make   lathe    in 
place     of     the     tool 
block.    ROUND 
Carriage  Turrets  and 
other  styles  for  car- 
rying   various    tools. 

Circular  ? 

FAY     CBl     SCOTT,     DEXTER.     MAINE 


The  combination  Positive      .^«|^ 

<- 

and  Friction  Feed  of 

the      -W. 

Mueller  Radial          || 

.^v 

Drill 

F¥Wr»J 

is  something  that  all 

PS|^^^ — ^- 

drill  users  should  in- 
vestigate.   It  is  espe- 
cially valuable  when 

fc4 

m-r-- 

m-:  - 

using    high    speed 
tools. 

e.»a«^^ 

«'^4'«l^^^c 

When  are  you  going  to 
send   for  the  circular  ? 

THE  MUELLER  MACHINE  TOOL  CO.,    = 

Cincinnati,  Ohio 

THE  FOX  LIGHT  MILLERS 

"came  into  their  own"  as  soon  as  manufacturers  discov 
eretl  how  distinctly  good  they  were.  The  No.  8J2  is  a 
medium  light  Miller  of,  unusual  stiffness  and  power, 
with  capacity  for  a  very  wide  range  of  work,  and  will  be 
found  especially  valuable  for  the  tool-room  or  wherever 
small  work  is  handled.  Hand  and  power  feed  and  all 
the  "Fox"  improvements.     Sjiecify  Catalogue  47. 

FOX    MACHINE    CO.,    grand  rapids.  MICH 


NATIONAL 


IN  NAME 

IN  USE 

IN  SATISFACTION 


MILLING  CUTTERS 

made  any  style  or  kind,  of 
High-speed  or  Carbon  steel. 
Outwear  and  outwork  all 
other  makes. 

Clean,  fast,  accurate  cutting; 
many  other   good    business 


reasons    why     you 
specify  them. 

Furnished  "in 
you  say  so. 


ihould 


a  hurry,"  if 


THE    NATIONAL    TOOL    COMPANY 

CLEVELAND,  OHIO 
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Pond  Heavy 
Radial  Drills 

Regularly  built  in  four  sizes — five,  six,  seven 
and  eight  foot  arms.  Direct  connected  motor 
drive,  five  step  cone  or  single  pulley  through 
speed  box. 

A  very  stiff  and  powerful  machine  for  all  kinds 
of  heavy  accurate  virork. 

Easily  handled— all  levers  and  handles  con- 
venient to  operator. 

ll'ritf  for  at/iiloi;  " R,hlial  Drilli" 


lO-ft.  Niles  Boring  and  Turning  Mill. 

Bement 
Steam  Hammers 

250  to  40,000  lbs.  falling  weight.  Variety  of 
types  including  Single  and  Double  Frame, 
Single  and  Double  Open  Frame,  Steam  and 
Board  Drop,  and  Steel  Tilting,  covering  all 
the  requirements  of  modern  forge  practice. 

Write  for  catalog  ''Bciiicnt  Hanuuers" 


99a 


6. ft.  Pond  Radial  Drill. 


NIIvES  MILLS 


Built  in  twenty-five  sizes  from  30-in.  to 
30-ft.  swing.  Driven  through  speed  box 
by  direct  connected  motor  or  single  pul- 
ley. Belt  driven  machines  may  be  readily 
changed  to  motor  drive  at  any  time. 

Write  for  catalog  ''AUles  Boring  Mills.'' 


2000-lb.  Bement  Double  Frame  Steam  Hammer. 


S.V.'fo?'  NILES  ELECTRIC  CRANES 

NILES -BEMENT- POND   COMPANY 

OFFICES-Borton,  Oliver  Bldg.   Chicago,  Commercial  National  Bank  Bldg,   Pitt=iDurgh,  Fnck  Bldg.    S^  Louis  516  No  Third  St     l-WladelphU,  21st  aod 
cIllowMl  StsT     Birmitigham,  Ala.,  BroWn-Marx  Bldg.     Agents  for  Canada,  The  Canadian  Fairbanki  Co.,  Ltd.,  Montreal,  St.  John,  Toronto,  Calgary, 
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Continuous 
Heavy  Cuts 

Bement  Milling  Machines 
are  built  in  a  variety  of 
types  and  sizes,  both  vertical 
and  horizontal. 

They  will  use  the  latest  im- 
proved Milling  Cutters,  with 
blades  of  high  power  steel, 
to  their  limit  of  endurance. 

Write  for  cataloj:;  •'Heavy 
Milling  Mdc/iiiies." 


48-liich  Heavy  Rod  MUllnc  Machine. 


Duplicate  Chuck 
WorR 

Pond  Rigid  Turret  Lathe  will  show 
50  to  150  per  cent,  increase  in  pro- 
duetion  on  such  work  as  gear  blanks, 
fly  wheels,  gas  engine  cylinders,  etc. 

Tools  are  of  wide  adjustment  and  are 
rigidly  attached  to  the  wide  faces  of 
the  turret  which  indexes  and  clamps 
automatically  and  is  operated  by 
power. 

ll'rite  for  Catalog  "The  Pond  Rigid 
Turret  Lathe." 


2S-inch  Pond  Rieid  Turret  Lathe,  also  made  in  21-Inch. 


Horizontal  Boring 

and  Drilling 

Machines 

Built  in  several  sizes  for 
work  on  irregular  pieces 
which  are  difficult  to  hold, 
such  as  automobile  parts, 
cylinders,  etc.,  etc.  Several 
holes  may  be  drilled  and 
bored  at  one  setting  of  the 
work. 


80-lncb  Horizontal  Boring  and  Drilling  Machine. 


Write  for  catalog  "Horizontal  Boring  and  Drilling  Machines. 

AND    HOISTS    3.4  to  200  tons  capacity 

Trinity    Building,    111    Broadway,    New   York 

Winnipei;  and  Vancouver.  Agents  for  California,  Nevada  and  Arizona,  Harron,  Rickard  *  McCone.  401  Market  St.  San  Francisco,  and  164-168N'.  Los  Angeles 
St-,  Los  Angeles,  Cal.    Italv,  Ing.  Ercole  Vaghi,  Milan.     Germany,  F.  G.  Kretschmer  &  Co.,  Frankfurt,  a.  M.    Japan,  F.  W.  Home,  70-C  Yokohama. 
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THE  NEMT 

DROP  HAMMER 

THe   B.  <Sh  S.  Moael   '*C" 

fl  It    \fm    undergone   the  severest  tests  in    our  own  drop  shop  and  we 
unhesitatingly  recommend  it  (or  yours. 

fl  An  improved  board  clamp  is  located  at  the  extreme  lop  of  the  machine, 
where  it  is  impossible  (or  oil  lo  get  between  the  clamps  and  board.     The 
front  and  rear  friction  rolls  with   their  eccentrics  are  interchangeable,  and 
are  so  adjusted  that  a  true  alignment 
between  the  lifting  board  and  rolls 
is  always  preserved.     The  special 
bronze  bearings  are  easily  removed 
and  replaced.     All  adjustments  are 
made  from  the  floor.      Other    im- 
portant improvem-^nts 


Full  details  and  prices  eladly  sent  on  request. 

THE  BILLINGS  It  SPENCER  CO. 

HARTFORD.  CONN. 

London,   8    Lone  Lane,    Aldersgate   Street. 


Section  of  LpHKtit.) 


1          When  Speed  and 

^^^s 

IP  Power  are  Right  the 

L^^^ 

i     Drills  Don't  Break. 

f% 

The   savinvr  in    drills 
^       alone,  thurffure,  will 
'^^       mure  than  pav  for  the 
1  f             installati..n  of  tin- 

ij     ---'^ 

T                 KNECHT-FRICTION 
^        T        SENSITIVE  DRILL. 

^' 

.'%-_ 

^\^^,^-,       mI   lliL-    many   othi;r 

^"^  ...Ivantai^c'S     will     be 

clear  gain.   Don't  you 
think   it  would   pay 
y  o  u    to    investij^ate  ? 
Uur  book  is  ready 

^ 

1 

^         THE   KNECHT    PLANER 
m              CO..  819  Wade  St.. 
CINCINNATI,  0. 

Schiichmr.Jt  A  S,  tiultr, 
„      ,,,  „           >  H^rlln,     Vl^nD».     >t, 

■.,',■'■■'     '  PcU-mhurif,   St.^4.li..]i„. 
,      .  A  ,'^^-r%.  Alfred  H.  Sclutt*.  Co- 

l^^f    ^ri  MlUn,    ParlB.      R.    3. 
^^^      s^^^^  St'Avlii/iZoneQ.  AfceDtt 
^^~—^~         f'-r    UnlUnd     *n<l    tbe    ■ 
^ Ihit.ji   Kast  Imllrs.            ■ 

PARAGON 


SLEEVES 


THEY'RE     BUILT    TO    FURNISH    A    SIMPLE,    STRONG,    ACCURATE 
DRIVE    FOR    "FLATWIST"    DRILLS 


See  Page  31 


The  €^S^?,^  Twist  Drill  Co. 


See  Page  31 


cob:5  wrenches 

Steel   Always   Reliable 


•WRITE 

COES  'WRENCH  CO.,  Worcester,  Mass. 

Or,  J.  H.  Graham  &  Co.,  J.  C.  McCarty  &  Co.,  New  York. 


Millions  of  Rivets- 
but  not  a  Single  Flaw 

One  of  our  customers  writes:  *■*  "For  the 

peining  of  rivets  ^where  it  is  absolutely  essential  that 
they  shall  not  be  up-set  even  to  the  slightest  degree,  I 
do  not  know  of  any  machine  that  does  the  work  as 
satisfactorily  as  the  Grant.  I  think  we  have  not  had 
a  single  case  of  tight  rivet  in  all  the  millions  we  have 
made  with  your  machine." 

THE  GRANT 
RIVET  SPINNING  MACHINE 

spins  a  perfect  head  on  any  rivet  in  one 
second,  is  noiseless,  produces  work  that 
is  uniform,  accurate  and  dependable,  and 
has  capacity  up  to  ^"  rivets. 

The  Grant  Mff .  and  Machine  Company 

80  Silliman  Avenue,  BRIDGEPORT,  CONN. 


Atitomcitic  and 

Special  MacKinery 

of  all  kinds  desigrned  and  built.  Inventions 
perfected.  Builders  of  Variable  Speed  Iron 
Planers.     Correspondence  Solicited. 

ENGINEERS  AND  MACHINISTS. 
CAe    W.    A.    IVilson    Machine    Co. 

ROCHESTER,  NEV/  YORK. 


MULTIPLE  PLUNGER  PRESSES 

CUT  AND  CARRY  PRESSES 

SINGLE,  DOUBLE  AND  TRIPLE 
ACTION  PRESSES 

Presses  of  almost  every  de= 
scription  for  working  sheet 
metal. 

The  Waterbury  Farrel  Foundry  &  Machine 
Company 

WATERBLIRV,  CONN.,  V.  S.  A. 

western  Office:  C'levt'lan.l,  Ohio.  1IH2  WilUamson  Bldg. 
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Supplement  to  MACP 

Diagrams  for  the  Article  in  ttiis  number  k 


I,-DRAPT   PRESSURE    OP    STACKS    FOR   TEMPERATURES    AND   HEIGHTS 


Pressure  per  lOO  Feef  of  Meighf,  in 
o.z  0.3  0.4 


Inches  of  l/Vafer. 

}S  06 


o.  7       o.  IS 


300 


2SO 


ftt      Contributed  by  A.  J.  Haire,  Jr. 


II.— HORSEPOWER  AND  AREA   OF   STACKS' 
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SIMPLIFIED   GEAR  FORMULAS* 


HORSE-POWER,   PITCH.   DIAMETER,  WEIGHT  AND  PRICE 


C.  B.  WHITTIBBI 


IT  is  generally  conceded  that  the  Lewis  formula  for  the 
strength  of  gear  teeth,  with  its  accompanying  tables.  Is 
the  most  accurate  In  form,  as  the  maximum  strength  of 
each  tooth  is  dpterinined  from  its  shape.  It  may  be  safely  used 
for  determiniiiK  the  strength  of  gears  made  by  modern 
methods,  but  its  tabulated  form  makes  it  difficult  to  use  from 
the  standpoint  of  tlie  designers.    It  is  well  adapted  to  i]etermine 


Given  the  H.  P.  and  B.  P.  M.  to  find  the  Working  Stress, 
Pitch,  Face  and  Diameter 

Given  the  horsepower  and  revolutions  per  minute  of  the 
pinion,  what  will  be  the  allowable  working  stress,  pitch,  face. 
factor  of  strength  and  diameter? 

The  majority  of  trade  gear  ILsts  give  the  horsepower  of 
gears  at  100  r.  p.  m.  with  an  allowable  stress  for  cast  Iron  of 


the  strength   of  any   given  gear  or  pinion.     Hut    the  reverse      3,000  pounds  per  square  inch.     But  It  Is  more  difficult  to  trans- 
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g         To  use  the  chart  follow  tlio  arrows  from  the  first  to  third  quad- 
'-i     rants ;  enter  at  IT.  P.  to  No.  of  teeth  ;  thence  to  style  of  gear  (stress 
o     equals  Lewis  formula  value  or  2/a  of  same)  :   thence  to  K.  P.   M.  : 
.-•     and  thence  to  pitch.     Or  reverse,  going:  from  the  pitch  in  the  third 
g     quadrant   to  II.   P.   in  the  first  quadrant.     With   lij  teeth,   the  com- 
'-'     mon  pinion  number,  the  first  quadrant   may   he  omitted.      Example  : 
B     Find   the  pitch   of   a   cast   iron   spur   pinion   of  ao   teeth   that   will 
"     transmit  40  H.  P.  at  a  speed  of  l."iO  U.  P.  .M.     Starting  hi  the  first 
o      quadrant  follow  the  40  H.  P.  line  to  the  left  until  it  intersects  the 
"     diagonal   for  30   teeth;   thence   vertically   to   the   intersection   with 
o     the   curve   marked   "C.    I.   spur   2.21,*" ;    thence    horizontally    to    the 
■■=     intersection    with    the   diagonal    marked    150 ;    thence    downward    to 
3     the  scale  of  pitches  where  the  nearest  circular  pitch  is  found  to  be 
"*     11/.    inch,   or   2   diametral   pitch.      Diiuneter   of  pinion    =  0,318  X 
o      »  X  P  (=  4.77p  for  15«)-                           * 
^         p  =  Vc  H,  P.  H-  R,  P.  H.  for  15  leeih  (for  value  of  c  see  abovei 
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Three  Quadrant  Gear  Chart  for  Solution  ot  Spur  and  Bevel  Gear  Problems,  based  on  Lewis  Formula  M=  spfy;  for  15-degrree  Involute  and  Cycloldal  Teeth 


process — that  of  finding  a  gear  suitable  to  meet  the  condition 
of  a  given  horse-power  and  revolutions  per  minute  is  not  so 
simple:  the  trial-and-error  method  being  a  lengthy  one  at  the 
best.  The  following  deductions  give  close  and  rapid  approxi- 
mations for  preliminary  work. 

As  both  the  gear  and  its  pinion  are  usually  made  of  the 
same  material,  either  cast  iron  or  east  steel,  the  strength  of 
the  pair  is  determined  by  the  strength  of  its  weakest  member, 
which  is  the  pinion  when  made  of  the  same  metal  as  the 
gear.  For  economical  reasons  the  pinion  is  usually  limited 
to  about  15  teeth,  so  we  may  take  that  number  as  a  convenient 
base.  Circular  pitch  is  used  in  the  calculations,  but  the  cir- 
cular pitch  can  finally  be  transformed  to  diametral  pitch  if 
this  is  desired. 

In  a  train  of  gears,  the  maximum  reduction  on  any  pair 
is  usually  taken  at  4  or  5  to  1,  so  the  number  of  reductions 
and  ratios  may  be  quickly  deduced.  Then  the  problem  is 
usually  presented  as  follows; 


form   this   horsepower  to  suit  the   other  conditions,    than   to 
proceed  independently. 

The  values  of  s,  the  safe  working  stress,  which  Mr.  Lewis 
adopted  tentatively,  as  they  gave  satisfactory  results  ;ii  prac- 
tice, were  as  follows: 

Let  V  =  speed  of  teeth  in  feet  per  minute  and  s  =  safe  work- 
ing stress,  then 

Fort!  =  100  (or  less)  200  300  600  900  1,200  1,800  2,400 
For  cast  iron: 

s=   8,000     6,000     4.800     4,000  3,000  2,400  2,000  1,700 
For  cast  steel : 

s  =  20,000  15,000  12,000  10,000  7,500  6,000  5,000  4,300 

When  these  values  are  plotted,  it  will  be  seen  that  the 
curves,  though  slightly  irregular,  closely  approximate  curves 
of  the  hyperbolic  form.  The  equations  of  the  curves  which 
most  nearly  agree  with  the  Lewis  values,  are  found  to  be  the 
following: 


88,000 


For  cast  iron,  «=:- 


•  For  additional  Information  en  this  subject,  see  "The  Variation 
of  the  Strength  of  Gear  Teeth  With  the  Velocity,"  January,  1908, 
and  articles  there  icferrcd  to,  and  Data  Sheet  supplement,  January, 
1008. 

t-\ddrpss:  204   West  111th   St..  New  York. 


For  cast  steel,  s  =  - 


Vv 
220.000 


V  V 
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These  formulas  give  the  following  comparative  values: 
Whent;=     100        200       300     GOO     900    1,200  1.800  2.400 
For  cast  iron: 

.s=   8.800     6,250     5.000  3.600  2,930  2.540  2.080  1.790 
For  fast  sleel : 

s  =  22.000  15,625  12.500  9.000  7.325  6.350  5.200  4,475 
The  agreement  with  the  Lewis  assumed  values  is  remark- 
ahly  close.  The  new  values  will  probably  come  nuicli  nearer 
the  true  cncs.  as  they  are  in  much  better  line.  They  are  also 
much  more  dependable,  as  the  stress  suitable  for  any  speed 
can  be  easily  found  from  the  formula  to  the  fraction  of  a 
pound  if  desired,  on  a-  true  curve;  whereas,  the  use  of  the 
tabular  values  results  in  the  substitution  of  values  which 
discend  by  variable  steps  of  from  2,000  to  300  pounds  at  a 
jvmp.  or  if  ordinary  interpolation  is  used  the  result  is  still 
inaccurate,  as  the  interpolation  necessarily  follows  a  straight 
line  between  the  two  nearest  values,  and  is  thus  too  high. 
The  new  curve  values  also  come  nearer  to  the  comparative 
Harkness  values  as  given  by  Kent. 

The  face  of  gears,  /.  is  another  variable  quantity;   but  In 
the  manufacturer's  standard  lists  of  to-day  the  face  is  usually 
about   3   times   the  pitch,   and   this  may  be  adopted   as  close 
enough  for  preliminary  work.     It  will  be  found  that  the  ma- 
jority of  stock  gears  have  either  15-degree  involute  or  cycloi- 
dal   teeth,  so  these  styles  will  be  used  in  these  calculations. 
The  factor  of  strength,  y,  in  the  Lewis  tables  for  a  15-tooth 
pinion  of  these  types  is   0.075.     We   have,  therefore,  the  fol- 
lowing data  for  a  15-tootli  cast  iron  spur  pinion: 
Let  s^  safe  working  stress,  in  pounds; 
p  =  circular  pitch,  in  inches; 
/  =  face,  in  inches: 
1/  =  factor  of  strength; 

f^  speed  of  pitch  line,  in  feet  per  minute. 
The  Lewis  general  formula  reduces  to 

spfyv 

H.  P.  = . 

33.000 

From  our  average  determination  above,  we  have: 

88,000 


V  V 

1  =  Zp. 
3/ =  0.075. 
Substituting  these  values  in  the  general  formula  and  reduc- 
ing, -ne  have  for  a  15-tooth  cast  iron  spur  pinion: 

H.  P.  =  0.6  p=  Vl)     (1) 

By  a  similar  process,  w-e  find  for  a  15-tooth  cast  steel  spur 
pinion: 

H.  P.  =  1.5p=  Vl^    (2) 

For  a  bevel  pinion,  let 
(i  =  small  diameter  of  bevel, 
D  =  large  diameter  of  bevel. 

spjyv       d 

Then  H.  P.  = X  — . 

33,000       D 
d  2 

As  —  usually  equals  — ,  we  can  say: 


TJ 


H.P. 


spfyv        2 

• X  — , 

33,000         3 


(3) 


and  for  a  15-tooth  cast  iron  bevel  pinion. 

H.  P.  =  0.4  p'  V  j;    •• 

For  a  lo-tooth  cast  steel  bevel  pinion, 

H.P.  =  p^\/v    (4) 

We  now  wish  to  find  v  in  terms  of  revolutions  per  minute. 
For  a  15-tooth  pinion,  approximately: 

15  X  r.p.m.  X  P 

V  = ^1.25  r.p.m.  X  p. 

12 

Substituting  this  value  in    (1)  we  have: 


H.  P.  =  0.6  p''  V  1.25  r.p.m.  X  p. 
Squaring,   H.  P.=  =  0.36  p'  ( 1-25  r.p.m.  X  P ) . 
Reducing,  and   solving   for  p,   we  have   for   cast   iron   spur 
pinion: 


\ 


2.22  H.  P.= 


r.p.m. 


(5) 


A  similar  substitution  and  reduction  in  formulas  Xos.   (2) 
(3)   and   (1)   gives  the  following: 


For  c.  s.  spur,  p  =:., 


0.36  H.  P.' 


r.p.m. 


(6) 


For  c.  i.  bevel 


'  I     5.0  H.  P.» 
>         r.p.m. 


.(7) 


For  c.  s.  bev 


»  I     0.8  H.  P.' 

el,  P  =  .     (8) 

>        r.p.m. 


For  rapidly  varying  leads,  or  where  there  is  much  starting 
and  stopping,  it  is  well  to  reduce  the  safe  stress  to  two-thirds 
that  allowed  by  the  above  formulas.     We  then  have: 


For  c.  i.  spur,  II.  P.  =;  0.4  p'  V  i'. 


For  c.  s.  sj) 


For  c.  i.  bevel,  H 


M     5  H.  P.' 

P=^ («) 

N       r.p.m. 

'I   0.8  H.  P.' 

ur,  H.  F.  =  p-' V  v;p=  . (10) 

>      r.p.m. 

P.  =  0.27p' V  i;;p  =  . .(11) 

N      r.p.m. 

'  l^iTs  hTp.= 

1.  H.P.  =  0.67  p=  V  v;p   =.     . 

>        r.p.m. 


For  c.  s.  bevel.  H.  P.  =  0.67  p=  V  v;p   =^i- (12) 

r.p.m. 

The  fifth  root  can  be  easily  determined  by  logarithms  on 
the  slide  rule,  or  from  the  usual  tables,  but  the  values  for 
the  common  cases  are  given  in  the  following: 

Corrections  for  Tooth  Numbers 
It   now   remains   to  determine   the   correction   for  different 

numbers  of  teeth. 

As  the  teeth  of  pinions  generally  range  from  12  to  30,  we 

need  not  go  outside  these  limits.      Let  n  =  number  of  teeth. 

Plotting  the  Lewis  values  for  y  for  this  case,  and  determining 

the  nearest  curve,  we  find  that  the  straight  line  formula: 

2n  +  45 

y^ expresses  this  curve  very  closely,  as  will  be  seen 

1,000 
by  the  following  comparative  table; 

No  of            .V  by  V  from  No.  of  y  by  v  from 

Teeth,  n  Formula    Lewis's  Tables     Teeth,  n  Formula  Lewis's  Tables 

12  0.069  0.067  19  0.083  0.087 

13  0.071  0.070  20  0.085  0.090 

14  0.073  0.072  21  0.087  •   0.092 

15  0.075  0.075  23  0.091  0.094 

16  0.077  0.077  25  0.095  0.097 

17  0.079  0.080  27  0.099  0.100 

18  0.081  0.083  30  0.105  0.102 
Therefore,  for  other  teeth,  we  can  multiply  the  horsepower 

2n  +  45 

given  in  the  above  formulas  by  ,  or  more  briefly,  by 

75 

0.027  11  +  0.6.  ^ 

Correction  for  Increased  Velocity 
"We   must   also    correct   for   the   increased    velocity    of    this 

1^  — 

larger  pinion,  i.  c,  multiply  the  result  by.     —  or  0.26   V  n. 

M   15 
The  continued  product  of  these  last  two  multipliers  might  be 
used,  but  this  does  not  simplify  the  calculation.     These  correc- 
tions need  seldom  be  applied  for  preliminary  work. 

To  Find  the  Pinion  Diameter 
Lastly,  to  find  the  diameter  of  the  pinion,  approximately: 
n  X  P 


diameter: 


,  or 


diameter  =  0.318  n  p, 
or  for  a  15-tooth  pinion, 

diameter  ^4.77  p  (13) 

If  diametral  pitch  is  desired,  it  is  sufficiently  close  to  say: 

3 

diametral  pitch  =  —  (14) 

V 

The  following  formulas,  therefore,  Nos.  (5)  to  (14)  (as 
deduced  above),  give  closely  enough  for  all  preliminary  deter- 
minations, the  size  of  pinion  required  of  15  teeth. 


Au-'ust,  I'JUO 
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It  19 


c.  1.  spur, 


Stress  =  Luwis'  Tablus 
2:22  H."  P.' 


Strt'Ss  =  H  Lewis'  Tables 


r.p.m. 


c.  s.  spur,  p 


c.  i.  bevel 


c.  s.  bevel.  /)  -. 


'-4; 

5 1  0.36  H.  P.- 
N      r.p.ra. 


»l   5.0  H.  p.' 
>       r.p.m. 


5.0H.  P.= 


Nl 


0.8  H.  P.= 


r.p.m. 


r.p.m. 


5 1  U.OH.P.' 
>i       r.n.m. 


r.p.m. 


0.8  H.  P.« 


\l' 


»j   1.8H.  P.» 
N       r.D.m. 


r.p.m. 


r.p.m. 

diameter  =  4.77  p. 

3 

diametral  pitch  =  — . 
P 
Practically,  stock  gears  are  made  up  to  3  inches  circular 
pitch  by  J/i-inch  steps,  and  a  pitch  of  less  than  1  inch  is  sel- 
dom used. 

The  following  table  will  therefore  determine  the   roots  for 
the  nearest  common  pitch. 


No.  or 

Fifth 

No.  or 

Fifth 

No.  c>r 

Fifth 

Root 

Power 

Root 

Power 

Root 

Power 

% 

0.24 

2 

32 

31/4 

525 

1 

1 

2% 

58 

4 

1,024 

1^/4 

3 

2% 

98 

4% 

1,845 

ly. 

8 

2% 

158 

5 

3,125 

1=^1 

16 

3 

243 

5% 
6 

5.033 
7,776 

In  case  the  revolutions  per  minute  of  the  pinion  are  less 
than  80,  which  is  exceptionally  slow,  care  must  be  taken  in 
applying  the  formula,  or  the  allowable  stress  may  be  exceeded. _ 
With  a  15-tooth  pinion: 

80  r.p.m.  =  ino  feet  per  minute  for  1-inch  p. 

40  r.p.m.  :=  100  feet  per  minute  for  2-inch  p. 

27  r.p.m.  =  100  feet  per  minute  for  3-inch  p. 

20  r.p.m.  =  100  feet  per  minute  for  4-inch  p. 

Chart  for  Rapid  Solution  of  Gear  Problems 
I  have  prepared  a  simple  three  quadrant  chart  for  the 
rapid  solution  of  these  problems  by  mere  inspection,  good  for 
any  number  of  teeth,  and  for  all  the  different  styles,  materials, 
and  stresses  of  gears  given  by  the  above  formulas,  but  for 
occasional  preliminary  determination,  the  formulas  are  suflB- 
cient,  as  their  solution  is  simple.  For  working  drawings,  if 
the  proportions  vary  from  those  assumed  above,  the  dimen- 
sions should  be  checked  by  the  more  extended  data  in  Kent's 
handbook,  or  by  the  use  of  a  special  chart. 

It  will,  of  course,  be  understood  that  the  teeth  considered 
in  these  formulas  are  those  of  the  usual  standard  dimen- 
sions, in  which  the  height  of  tooth  equals  seven-tenths  of  the 
pitch.  What  are  known  as  "short  tooth  gears,"  in  which 
the  height  of  tooth  equals  half  the  pitch,  are  undoubtedly 
stronger,  but  their  smaller  working  face  is  supposed  to  cause 
more  rapid  wear,  and  their  use  is  not  common.  Although 
machine-molded  cast  gears  run  quietly  at  low  speeds,  they 
should  not  be  used  for  rim  speeds  much  over  1,000  feet  per 
minute.  For  speeds  of  from  1,000  to  3,000  feet  per  minute 
cut  gears  should  be  substituted. 

For  a  quick  approximation  of  the  diameter  of  the  pinion 
ehaft  in  inches: 

Shaft  diameter  ^p  -f  1. 

The  weight  of  pinions  and  gears  varies  with  different  mak- 
ers. Pinions  of  from  12  to  30  teeth  are  usually  made  slightly 
wider  than  gears,  even  if  they  are  not  shroude<l;  and  the 
smaller  sizes  have  solid  webs  in  place  of  arms.  It  is  found 
that  a  formula  of  the  form 

Weight  in  pounds  =:  coefficient  X  p"  fn, 
■will  usually  fit  the  weights. 

For  many    tables,    the   coeflScients   of   the    following   values 

■will  serve: 

Weight  of  pinion  :=  0.35  p'  n  /, 
Weight  of  gear  =  0.45  p-  n  /, 
or  where  /  ^  3  p, 

Weight  of  pinion  =  p'  n. 
Weight  of  gear  ==  1.35  p"  n. 

V  d 

or  when  diameter  and  p  are  known,  as  n  ^= , 

P 


Welglil  of  pillion  r=  3.1  d  p'. 
Weight  of  gear  =  4.2  d  pV 
The  price  of  gears   varies   largely   with   different  manufac- 
turers.    The   price   of   cuHt   tooth   spur   geiirs   can   be   usually 
expressed  by  a  formula  of  (lie  following  form: 

Price  =  (coctt.  X  p  ri)  +  (coeff.  X  p). 
Cut  tooth  gears  usually  cost  about  20  per  cent  more  than 
cast  tooth;   and  cast  steel  gears  from  r,0  10  75  per  cent  more 
than  cast  iron  geiir.s  of  the  same  size. 

>     •     * 

TOOL-MAKERS'  FILES-HOW  TO  ORDER 

Almost  every  tooliiiaker  UiiowB  from  experience  that  an 
order  calling  for  an  assortment  of  flies  which  merely  states 
the  length,  shape  and  cut  will  rarely  bring  him  the  files  he 
wants,  unless  he  specifles  the  brand  or  maker  s  name.  There 
are  differences  in  makes  of  files  which  often  make  It  impos- 
sible to  use  the  flies  secured  on  the  order,  although  they  may 
be  nominally  what  are  called  for.  The  following  Information 
regarding  tool-makers'  files  received  from  the  American  Swiss 
File  &  Tool  Co.,  24  .John  St.,  New  "Vork,  therefore  will  doubt- 
less be  appreciated  by  many  tool-makers  and  others  who  have 
been  troubled  by  inability  to  get  exactly  the  files  they  desire. 

The  most  marked  difference  in  files  has  heretofore  been 
found  between  those  of  domestic  manufactui-e  and  imported 
Swiss  files,  appropriately  called  by  their  makers,  "files  of  pre- 
cision." But  as  these  files  of  precision  are  no-.v  successfully 
produced  in  the  United  States,  the  terms  "domestic"  and 
"imported"  have  largely  lest  their  significance  as  designating 
two  distinct  classes  of  files. 

The  ordinary  domestic  flies  range  in  length  from  3  to  25 
inches,  and  are  made  in  five  cuts,  which  are  designated  as 
"rough,"  "bastard,"  "second-cut,"  "smooth,"  and  "super- 
smooth,"  while  tool-makers'  files  are  made  in  sizes  from  2  to 
12  inches  in  length  and  in  eleven  cuts,  the  cuts  not  being 
named  but  numbered.  The  first  five  numbers  correspond  ap- 
proximately in  fineness  (the  number  of  teeth  to  the  inch)  to 
the  domestic  files  as  follows:  No.  000  same  as  "rough";  No.  00 
same  as  "bastard";  No.  0  same  as  "second-cut";  No.  1  same  as 
"smooth";  No.  2  same  as  "super-smooth."  All  tool-makers' 
file  cuts  above  No.  2  to  No.  8  have  no  equivalent  in  ordinary 
files. 

The  exact  number  of  teeth  per  inch  varies  in  both  classes  of 
files  and  with  the  different  makes  of  the  same  class,  but  not 
sufficiently  to  make  the  difference  noticeable  until  the  file  is 
used.  To  avoid  mistakes  in  ordering  files  of  precision,  the 
order  should  invariably  specify  tool-makers'  files. 

•  •     • 

In  a  short  article  in  Technik  iind  Wirtschaft  for  May,  1909, 
Mr.  H.  Noelke  of  Tokio,  Japan,  reviews  the  .lapanese  machine 
trade  during  1908.  The  value  of  the  imports  of  machines  and 
tools,  in  round  figures,  from  the  leading  industrial  countries 
were  as  follows:  From  Great  Britain,  $10,500,000;  from  the 
United  States,  $4,600,000;  from  Germany.  $2,250,000.  Loco- 
motives were  imported  from  Great  Britain  valued  at  $500,000. 
and  from  the  United  States  valued  at  $1,200,000.  The  value 
of  the  total  imports  of  various  classes  of  machine  tools  were 
as  follows:  Planers.  $180,000;  shapers.  $18,000;  Blotters,  $33.- 
000;  milling  machines.  $250,000;  lathes.  $475,000;  automatic 
screw  machines,  $135,000;  drill  presses  and  boring  mills. 
$425,000.  The  total  value  of  the  imports  of  machine  tools 
amounted  to  about  the  same  as  the  imports  in  1907. 

•  *     « 

Nickel-chrome  rails  are,  at  the  present  time,  attracting  the 
attention  of  a  number  of  the  railroad  companies,  and  the 
Bethlehem  Steel  Co.  has  furnished  several  lots  of  these  rails 
to  the  Lehigh  Valley,  the  Lackawanna,  and  other  companies. 
While  definite  information  concerning  the  experience  with 
these  rails  has  not  been  made  public,  it  is  understood  that 
they  apparently  give  at  least  three  times  the  service  of  the 
ordinary  Bessemer  rail  now  sold  at  $28  a  ton.  As  the  nickel- 
chrome  rail  is  sold  at  $51  per  ton,  a  distinct  saving  is  appar- 
ent wherever  the  traffic  is  heavy.  The  nickel  and  chrome 
produce  a  rail  of  great  toughness  and  coarse  grain,  and  the 
high  carbon  content  which  it  is  possible  to  use  in  connection 
with  these  two  elements  make  the  rail  very  hard. 
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Fig.  1.    Gettlngr  a  Heavy  Frame  ready  for  Weldlner 


Fler.  2.    The  Apparatus  used  to  handle  LocomotlTe  Frames  in 

the  Blacksmith  Shop 


Fig.  3.    Three-head  Blotter  ■which  machines  from  T-wo  to  Four   Locomotive 
Frames  simultaneously 


Fig.  4.    Planing  Locomotive  Frames  on  a  74-inch  by  38-foot 
Niles-Bement-Pond  Planer 


Fig.  5.    Milling  a  k-  by  38K-inch  Offset  on  the  Front  End  of  a  Frame 


Pig.  6.    Five-spindle  Drill  at  work  on  a  Locomotive  Frame 


Fig    7.    Heating  Twfo  Tires  simultaneously  with  a  Gas  Heater 


Fig.  8.     Boring  Locomotive  Tires  which  are  held  by  Hook-bolts 
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LOCOMOTIVE  REPAIR  SHOP  PRACTICE-1 


THE  C.  M.  ,&  ST.  P.  R.R.  SHOPS  AT  MILWAUKEE- 
ETHAN  VIALU 

It  is  always  Interesting  to  note  tlie  various  ways  In  which 
the  same  class  of  material  is  handled  in  different  shops.  For 
instance,  one  shop  may  do  a  majority  of  the  work  on   lathes, 


the  divergence  in  methods  or  tools  Is  often  very  marked. 
Itailroad  sliops,  as  a  rule,  are  of  a  class  that  must  make  the 
hest  of  existing  conditions,  new  shop  equipment  not  being  easily 
available,  for  in  many  cases  the  shops  arc  theflrist  and  lougist 
to  suffer  from  hard  times  or  the  e<'onomlcal  (?)  methods  of  a 
saving  regime.  It  is  possible  that  this  is  the  reason  that  prac- 
tice In  railroad  shops  varies  as  widely  as  it  does.  How. 
ever,  a  few  of  the   railroad  ifmpanlcs  are  managed   by  men 


Fig.  0      Planing  the  Inner  Faces  of  Two  Locomotive  Cylindera 


Fig    10,     Mu 


uf  a  Cutiip'jiind  Cylinder  almult«Deously 


while  another  a 
few  blocks  or  a 
few  miles  away, 
will  machine  ex- 
actly the  same 
parts  in  less  time 
on  drill-presses, 
or  perhaps  the 
first  shop  may 
mill  everything 
w'hile  the  second 
uses  planers  or 
shapers  for  the 
same  operations. 
Of  course  this 
difference  is 
sometimes  a  case 
of  necessity  rath- 
er than  choice, 
as  a  shop  is 
often  originally 
planned  and 
equipped  for  an 
entirely  different 
class  of  work 


Fig.  11.    Boring  and  Facing  both  Ends  of  a  Cylinder 


broad  enough  to 
see  that  the  me- 
chanical depart- 
ment is  not  the 
only  place  in 
which  to  try  to 
effect  a  saving, 
and  that  it  must 
have  suitable  ma- 
chines and  tools 
with  w  h  ic  h  to 
turn  out  work 
quickly  and  in  a 
first  -  class  man- 
ner; consequently 
liberal  allowances 
are  often  made 
for  machine  tool 
equipment. 

Generally  speak- 
ing, the  work 
handled  in  a  rail- 
road shop  Is  of  a 
heavy  nature,  and 


Fig.  12.     Boring  and  turning  a  Cylinder  Bushing  the      mOre      praCtl- 


Pig.  13.    Planing  Valve  Ports  on  a  Shaper  by  using  a  Special  Kotary 
Feed  Attachment 

than  that  for  which  it  is  finally  used,  but  even  where  shops 
have  been  fitted  up  expressly  for  certain  similar  lines  of  work, 


Fig 


Cutting  off  Packij,. 
Rings  8u 


'"■ang  Tool  which  severs  the 
ui  the  Top 


•  For  additional  information  concerning  the  arrangement  and  equip- 
ment of  these  shops  see  the  articles :  The  Shops  of  the  Chicago, 
Milwauljec  &  St.  Paul  Railway,  which  appeared  in  the  January,  Feb- 
ruary and  March,  19W,  numbirs  of  Railway  Machinery. 

+  Associate  Editor  of  Machinery. 


cal  way  is  to  use  this  weight  to  help  hold  the  work  in  position 
while  it  is  being  machined  rather  than  to  carry  the  weight  sus- 
pended by  heavy  jigs  or  fi.'ctures.  It  is  this  idea  that  has  ap- 
parently been  kept  in  mind  in  equipping  the  Chicago,  Milwau- 
kee &  St.  Paul  Railroad  shops  at  Milwaukee,  Wis.,  and  by  so 
doing  many  operations  have  been  simplified  and  expensive  jigs 
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or  fixtures  dispensed  with  or  replaced  by  very  simple  ones.  In 
these  shops  a  large  part  of  the  work  which  other  shops  do  on 
lathes,    is   ddiio   on    boring   mills,    where    the   pieces   can    rest 


Flff.  15. 


Fixtures  In  which  the  Split  Packing  Rings  are  held  \rhen 
taking  the  Finishing  Cut 


solidly  on  the  horizontal  face-plates  instead  of  being  sus- 
pended by  jigs  or  straps,  and  in  consequence  the  time  taken 
to  place  a  piece  in  position  is  reduced  to  a  minimum.    Blotters 


handling  as  easy  as  possible.  By  using  this  apparatus  the- 
heaviest  locomotive  frame  is  handled  and  placed  in  any  posi- 
tion as  easily  as  if  it  only  weighed  one  or  two  hundred' 
pounds. 

Leaving  the  blackmith  shop  for  the  present,  we  will  take- 
up  some  of  the  operations  through  which  the  new  frames  pass. 
Fig.  3  shows  a  three-head  Bement  slotter  at  work  on  a  pair 
of  frames  for  one  of  the  large  types  of  locomotives.  This  slot- 
ter will  machine  two  of  the  heaviest  or  four  of  the  light 
frames  at  once.  The  slotter  heads  with  their  respective  feed- 
ing mechanisms  are  entirely  separate  from  each  other  and 
require  an  operator  for  each  one. 

Fig.  4  shows  a  74-inch  by  38-foot  Niles-Bement-Pond  planer 
planing  the  sides  of  two  heavy  frames,  while  Fig.  5  shows  aiv 
Ingersoll  miller  cutting  an  offset  of  V^  inch  X  38%  inches  on. 
the  front  end  of  an  extra  heavy  frame  in  order  to  get  the- 
front  deck  properly  in  place  on  the  engine. 

Fig.   6  is  a  five-spindle  Bement   frame  drill   at  work  on  a, 

frame. 

Removingr  and  Boringr  Tires 

The  method  of  heating  locomotive  tires  for  removal  or  re- 
placing, is  about  the  same  as  that  used  in  other  large  shops- 
except  that  two  heaters  are  used  at  once,  as  shown  by  Fig.  7, 
gas  and  compressed  air  being  used  for  fuel.  Tires  are  held 
on  a  boring  mill  while  being  bored  out,  in  practically  the  same 


Pig.  16. 


Machining  the  Sides  of  Truck  Cellars  with 
Traveling  Head  Shaper 


Fig.  17. 


Slotting  the  Driving-boxes  for  the 
Brasses 


Fig.  18.    Turning  the  Box  Brasses  on  a  Boring  Mllil 


are  also  favorites  for  many  jobs  usually  done  in  other  shops 
on  shapers  or  planers,  and  Blotters  of  all  makes,  shapes  and 
sizes  are  in  evidence  all  through  the  plant. 

The  superintendent  of  motive  power  at  the  Milwaukee  shops 
is  Mr.  A.  E.  Manchester;  the  master  mechanic  Mr.  C.  F. 
Winn,  and  the  machine  foreman  in  the  locomotive  depart- 
ment Mr.  E.  Moran,  and  it  is  to  these  three  men  that  I  am 
especially  indebted  for  the  information  contained  in  this 
article.  I  am  also  under  obligation  to  F.  C.  Kneller,  floor 
foreman,  C.  L.  Fuller,  assistant  to  Mr.  Moran,  and  a  number 
of  others  who  will  be  named  in  connection  with  their  several 
departments 

Handling  and  Machining-  Frames 

TTie  principal  repair  work  of  the  system  is  done  in  these 
shops.  The  locomotive  frames  handled  vary  from  light  to 
the  extremely  heavy  ones,  and  Fig.  1  shows  one  of  the  largest 
side  frames  being  made  ready  for  welding  in  the  blacksmith 
shop,  which  is  in  charge  of  A.  Bennett.  The  method  by 
which  these  frames  are  handled,  is  more  clearly  shown  in 
the  picture  of  the  small  one.  Fig.  2.  In  this  engraving,  the 
■way  the  hoist  chain  is  applied,  and  the  channel-rimmed  wheel 
which  is  clamped  around  the  middle  of  the  frame,  which 
facilitates  turning  the  latter,  and  the  handles  clamped  on  the 
end,  are  clearly  shown.  A  round  weight  is  also  shown  fast- 
ened inside  of  the  frame  to  balance  it  properly  and  make  the 


way  as  they  are  at  the  Northwestern  shop,  as  was  shown  in 
the  May  issue,  except  that  the  centering  jaws  used  here  are 
specially  made  and  the  clamping  hooks  are  tightened  by  nuts, 
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Fig.  19.    Boring  the  Driving-box  Brasses 

as  in  Fig.  8,  instead  of  by  taper  pins.  Either  way  is  quick, 
however,  and  effectually  prevents  springing  or  slipping  of  the- 
tire  under  a  heavy  cut. 
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Mucblningr  Cylinders 
In  Fig.  9  is  sliowii  a  Pond  machine  planfng  the  back  walls 
of  two  cylinilers  at  one  time,   and   Fig.  11  shows  a  machine 
for  boring  out  and  facing  off  botli  ends  of  a  cylinder  at  once, 


Flgr.  20. 


Cutter  Heads  used  for  Blocking  out  Holes  In  Solid 
Connactln8:-rod  Ends 


while  in  Fig.  10  is  shown  a  machine  which  will  boro  out  both 
cylinders  of  a  compound  at  once,  though  the  illustration  shows 
a  job  where  only  one  boring-bar  is  being  used.  Both  the  in- 
side and  outside  of  cylinder  bushings  are  turned  at  once  on 
a  boring  mill,  as  shown  in  Pig.   12.     This  is  unusual,  as  most 


Plfir.  21.    Finishing  the  Holes  in  a  Connecting-rod  in  a  Two-epindle 
Drill  Press 

shops  do  this  on  lathes  in  two  separate  operations,  or,  if  it 
is  done  on  a  boring  mill,  only  one  tool  is  used  at  a  time  in 
many  shops. 

Working  out  Valve  Bushing  Ports 
In  order  to  machine  out  the  cored  port-openings  in  valve- 
bushings,  a  rotary  attachment  has  been  fitted  to  a  shaper,  as 
shown   in  Fig.   13.     The  valve   bushing  is   held  between  two 
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Fig.  22. 


Sa\Wng  out  the  Metal  iii  the  End  of  a  Main-rod  with  a 
Higley  Cold  Saw 


flanged  disks,  one  of  which  is  fastened  to  the  spindle  of  the 
worm  gear  which  runs  in  a  bearing  bracket  bolted  to  the 
shaper  column,  while  the  other  disk  is  clamped  to  the  work 
by   a   bolt   running   through    the    middle.     The   outer   end   of 


(Ills  bolt  is  steadied  by  a  center  and  bracket.  The  cut- 
ting is  done  by  an  extension  tool  held  In  the  clap|>er  block 
shown  lying  on  top  of  the  bushing.  This  clapper  block  is 
simply  a  plain  block  with  a  hole  in  it  for  the  tool  in  plaie  of 


Fig.  23. 


Fixture  for  Holding  Eccentrics  on  the  Boring  Mill  while 
turning  the  Outside 


the  usual  tool-post,  and  the  tool  is  clamped  in  place  by  the 
long  set-screw  shown.  The  feeding  mechanism  of  the  rotary 
attachment,  is  too  plainly  shown  to  need  e.xplanatlon  and  this, 
together  with  the  traveling  shaper  head,  gives  whatever  mo- 
tion is  needed  and  by  using  suitably  shaped  tools  the  openings 
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Fig.  24.    Tool  for  Laying  Out  Eccentric  Keyways 

are  cleaned  out  in  good  time  without  leaving  the  fillet  which 
is  the  result  of  ordinary  methods. 

Turning,  Boring  and  Cutting  Packing  Rings 

Packing  rings  are  bored  and  turned  in  a  boring  mill  in  the 

same  way  as  cylinder  bushings.     They  are  then  cut  oft  with  a 

gang  tool,  the  cutters  of  which  are  so  set  that  the  top  ring  is 

cut  off  a  little  ahead  of  the  one  below  it,  as  shown  in  Fig.  14. 


Fig.  26. 


Rounding  the  Ends  of  an  Eccentric-rod  Jaw  on  a 
Vertical  Miller 


The  method  used  to  hold  the  packing  ring  casting  to  the  table 
is  rather  unusual.  Four  "legs"  are  cast  on  the  bottom  of  the 
casting  and  special  jaws  or  "sockets,"  into  which  these  legs 
fit,  are  used  on  the  face-plate.     These  sockets   are   held  by 
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Flff    26      GrlndliiR  I,ink. blocks  on  the  Muchine  shown  in  Fifif.  30 

set-screws  from 
the  side  and  cen- 
tered  by  set- 
screws  from  the 
inside.  The  plan 
of  using  legs  on 
the  casting,  has 
many  advantages 
over  the  usual 
flange  or  flaring 
lugs,  as  It  is  ut- 
terly impossible 
for  the  casting  to 
twist,  and  only  a 
minute  or  so  is 
needed  to  center 
and  clamp  it  sol- 
idly in  place, 
with  no  tendency 
to  spring  it  out 
of  round.  After 
being  cut  oft,  the 
rings  are  milled 
for  a  lap  joint, 
and  then  finished 
two  at  a  time,  in 
the  jig  shown  in 
Fig.  15. 
Driving  Boxes 
Driving-  boxes 
are  machined  out 
inside  for  the 
brasses  one  at  a 
time,  on  a  Blotter 
using  a  single 
cutting  tool  and 
a    rotary   table 


Flff.  27.     Slotting  Mud-rings 


Fig.  29.    Another  View  of  the  Slotter  equipped  for  Slotting  Links 


Fig.  28.    Slotting  Links  by  the  use  of  an  Attachment 
which  gives  the  desired  Radius 


Fig.  30.    Grinding  the  Links  on  a  Special  Grinder 


Fig.  31.    Boring  the  Klng-pln  Hole  in  the  Front  Deck   Casting 

feed  as  shown  In  Fig.  17,  and  the  brasses  are  held  in  a  fix- 
ture on  a  boring  mill  (Fig.  18)  while  the  outside  is  turned. 
The  straight  edges  are  then  surfaced  off,  the  brass  forced  into 


Fig.  32.    Valve-setting  Machine,  which  is  driven  by  an  Electric  Motor 

the  bos   and   the   inside  bored   out,   the   end   turned   and   the 
inside  edge  rounded,  as  shown  in  Fig.  19. 
In  order  to  reach  the  sides  of  the  driving-box  between  the 
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flaiiRes,  extension  chuck  jaws  have  been  made  that  fit  over  the 
top  of  the  regular  jaws  of  the  boring  mill. 

FiR.    16   shows   the   fixture   used   to   hold    the   truck   cellars 
while  machining  the  sides  in  a  shaper. 

Borlngr  Side-rods 

Side-rods  have  a  hole  drilled  in  each  end,  where  the  center 

of   the   bearing    is   to    be,    for   the   pilots   of   the   cutter-heads 

shown  In  Tig.  20.     The  bulk  of  the  metal  is  cut  out  In  round 

blocks,  and  the  holes  finished  with  single-cutter  boring  tools 


- 

J^ 

- 

'   t  i  .r 

-B-=-    -=- 
'     1      i+, 

!        1 

t*6«-*t<-liv;->j<jij>5i*— 13— ♦)»6-»f5«l^n^-^8>f-J 


Machlntry.S.Y 


Pig.  33. 


Crank-axle,  the  Pins  of  which  are  turned  by  the  Tool 
shown  in  Pig.  34 


In  a  two-spindle  drill  press  as  in  Fig.  21.  Driving  rods  have 
a  row  of  holes  drilled  across  the  end  of  the  intended  fork,  and 
the  metal  is  then  roughed  out  in  two  cuts  on  a  Higlcy  cold 
saw  as  in  Fig.  22. 

Eccentrics  and  Eccentric  Bods 
A  fixture  for  holding  eccentrics  on  a  boring  mill  while  turn- 
ing the  outside  is  shown  in  Fig.  23,  and  in  Fig.  24  is  a  tool 
made  expressly  for  laying  out  the  keyways  in  eccentrics. 
This  tool  is  made  for  laying  off  either  1%  or  I14  inch  key- 
ways  by  simply  reversing  the  small  slide  on  the  bar.  A 
shoulder  on  the  under  side  of  the  slide,  allows  it  to  be  placed 


extent,  to  different  angles  with   the  cross-slide  ways,  and  in 

this  way  the  work  is  caused  to  describe  a  different  arc  past 

the  cutting  tool  if  desired.    While  the  cross  feed  Is  In  use,  the 

circular    table    Is, 

of      course,      left 

unlocked  and  free 

to   revolve  on    its 

center   as    far    as 

the     attachnieni 

will    turn    it   dur 

Ing     the     cutting 

operation. 

Two  link-slots 
are  roughed  out 
at  once  on  the 
Blotter,  after 
which  the  links 
are  placed  one 
at  a  time  on  a 
special  grinder, 
Fig.  30,  and  fin- 
ished inside.  The 
carrier  of  this 
grinder,  to  which 
the  link  is 
clamped,  is  a 
small  four- 
wheeled  truck 
running  upon 
a  double-inclined 
up    or    down    to 


Fig.  37.     SpeclB. 


.-t^d  for  Plunlntf  Shoe 
•.-•Igea 


track,  one  incline  of  which  is  adjustable 
change  the  arc  of  travel  described  by 
the  link.  The  whole  attachment  of  track  and  carrier  is 
mounted  on  the  grinder  table  so  that  it  can  be  fed  to  or  from 
the  wheel  by  turning  the  hall-crank  on  the  feed  screw.     The 


w 

B 
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Fig.  34.    Tool  for  Turning  Inside  Crank-axle 
Bearings 


Pig.  35. 


Machine  in  which  the  Crosshead 
Pins  are  turned 


Pig.  36.    View  showing  the  Mechanism  of  the  Cross- 
head  Pin  Turning  Machine 


just  right  for  the  depth  of  the  key  way  wanted.  By  using 
this  tool  the  keyways  are  laid  off  absolutely  straight  and  di- 
rectly in.  line  with  the  thickest  part  of  the  eccentric.  The 
ends  of  eccentric-rod  jaws  are  rounded  on  a  Bement-Mlles 
vertical  mill  with  rotary  table  feed,  as  shown  in  Fig.  25. 

Machining  Link  Slots 
Some  of  the  most  interesting  operations  of  the  shop  are 
those  through  which  the  links  are  put  while  the  arc-like  slot 
Is  being  machined,  as  the  machines  and  attachments  are 
unusual.  The  slot  in  the  link  is  roughed  out  to  the  proper 
radius  on  a  Sellers  slotter.  using  the  cross-slide  feed  of  the 
table  and  a  special  attachment  shown  in  Figs.  28  and  29. 
This  attachment  consists  of  an  arm  solidly  bolted  to  the  cir- 
cular table,  to  the  end  of  which  is  fastened  a  pivoted  slide 
running  on  a  guide  which  is  bolted  to  the  knee  of  the  slotter. 
The  guide  is  so  made  as  to  be  easily  adjusted,  to  a  limited 


grinding  wheel  has  vertical  adjustment,  and  an  air  pipe  keeps 
the  work  free  from  dust  and  metal  as  the  Ifnk  is  pushed  back 
and  forth  hy  hand. 

Fig.  26  shows  the  same  machine  arranged  for  grinding  a 
link  block  to  the  proper  curve.  By  fastening  the  block  to 
an  auxiliary  bracket  which  is  attached  to  the  link  carriage, 
as  shown,  both  the  top  and  bottom  can  be  ground  at  one  set- 
ting so  as  to  exactly  fit  the  slot. 

The  method  of  machining  mud-rings  two  at  a  time  on  a 
slotter,  is  shown  in  Fig.  27.  Fig.  31  shows  the  hole  in  the 
front  deck  over  the  pony  truck  being  bored  out.  The  form 
of  shoe  and  wedge  chucks  used  to  hold  the  shoes  or  wedges 
when  planing  them  on  a  small  Gray  planer  is  shown  in  Fig. 
37.  The  set-screws  in  the  lugs  on  the  end  of  the  chuck  in  the 
fore-ground,  plainly  show  how  the  chuck  is  tilted  to  get  the 
right  bevel  on  the  wedge. 
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Novel  Tool  for  Turning:  an  Inside  Crank-axle  Bearingr 
A  rather  unique  fixture  used  to  turn  the  ornnlv  nxle  bearing 
(A,  Fig.  33)  is  shown  in  Fig.  34.  The  ci-anli-axle  is  lield  be- 
tween centers  in  a  lathe  for  convenience  in  handling  and  the 
fixture  is  clamped  onto  it,  the  bearing  B  of  the  cranlt-axle 
being  where  the  wooden  block  is  shown  in  the  engraving, 
the  ring  H.  carrying  the  cutting  tool,  being  around  the 
part  A.  The  part  D  is  placed  on  top  of  the  tool  carriage  of 
the  lathe  to  steady  the  fixture  and  keep  it  from  turning.  An 
electric  motor  is  coupled  to  the  shaft  E.  tlie  inner  end  of 
which  is  a  worm,  meshing  with  teeth  cut  in  ring  H.  The 
tool  is  fed  along  the  cut  by  the  hand  wheel  G.  Formerly  an 
air  motor  was  used  to  drive  the  cutting  mechanism,  but  it 
was  found  to  run  too  jerldly  to  cut  right  so  an  electric  motor 
was  substituted  with  good  results. 

Turning  Crosshead  Pina 
Crosshead  pins  are  turned  in  the  machine  shown  in  Fig.  35, 
the  parts  of  which  are  shown  in  Fig.  36.  This  tool  is  some- 
what similar  in  principle  to  the  one  just  described  in  Fig.  34, 
but  a  pinion  and  gear  teeth  are  used  to  drive  the  cutter  in- 
stead of  a  worm  and  worm  gear,  hand  feed  being  used  in  both 
cases.  The  crosshead  is  adjusted  for  height  on  the  ma- 
chine, by  means  of  the  wedges  A-A. 

The  usual  locomotive  valve-setting  device  has  been  sup- 
plemented in  these  shops  by  a  Westinghouse  1%  H.  P.  re- 
versible electric  motor,  mounted  on  a  hand  truck  and  made 
to  drive  the  rollers  which  turn  the  locomotive  wheels,  by 
means  of  gears  and  a  universal  jointed  shaft,  as  shown  in 
Fig.  32.  ,     ,     , 

BEARING  METALS* 

JOSEPH  H.  HARTt 

By  conservative  estimate  the  value  of  the  bearing  metal  in 
actual  use  in  the  United  States  exceeds  $50,000,000,  of  which 
fully  one-half  is  used  on  the  locomotives  and  rolling  stock  of 
the  railroads  of  this  country.  In  view  of  the  increase  in  the 
amount  of  machinery  and  rolling  stock  steadily  going  on,  and 
the  constant  wearing  out  and  replacement  of  bearings,  the 
value  and  importance  of  this  product  cannot  be  over-esti- 
mated. The  life  of  a  machine  is  largely  dependent  upon  its 
bearings,  and  in  view  of  this,  the  fact  that  knowledge  in 
regard  to  bearing  metals  and  alloys  is  not  more  general,  is 
remarkable.  Again,  the  nature  of  the  production  of  these 
alloys  is  such  that  while  in  some  cases  they  have  been  pat- 
ented and  are  manufactured  under  trade  names,  in  many 
others  they  are  made  up  of  scrap,  with  widely  varying  pro- 
portions of  the  different  metals  incorporated  in  their  struc- 
ture; on  this  account,  probably  no  phase  of  engineering  prog- 
ress in  machinery  construction  and  operation  is  the  subject 
of  more  difficulty  and  dissatisfaction. 

The  fact  that  bearing  metals  have  to  be  taken  largely  on 
faith  or  else  tested  by  more  or  less  complicated  processes  for 
their  chemical  constituents,  and  the  further  fact  that  trade 
conditions  in  this  field  are  such  that  the  properties  of  metals 
are  apt  to  vary  greatly  in  different  shipments  is  a  matter  of 
grave  import  to  the  average  machinery  manufacturer  and 
operator.  Only  the  largest  consumers  can  afford  to  make  the 
necessary  tests  and  investigations  of  a  given  consignment  in 
order  to  test  its  quality,  and,  in  addition,  a  definite  amount 
of  special  knowledge  is  requisite  for  this  purpose,  in  view  of 
the  often  wide  variations  in  properties  of  the  alloy,  with  a 
comparatively  small  variation  in  the  proportion  of  its  con- 
stituents. Under  these  circumstances  the  average  small  ma- 
chine shop  and  consumer  in  this  field  accepts  bearings  on 
faith  alone  and  is  dependent  largely  upon  the  commercial 
reputation  of  the  firm  furnishing  the  material.  That  this 
should  not  be  so  is  a  foregone  conclusion,  but  in  view  of 
this  condition  of  affairs  the  rapid  progress  of  the  firm  whose 
standing  can  be  relied  upon  in  this  field  is  readily  explained. 

Bearings  are  usually  composed  of  alloys  of  copper,  lead,  tin, 

•  For  additional  Information  on  this  and  Itlndred  subjects,  see  the 
following  articles  previously  published  In  Machinery  :  The  Study  of 
Alloys  Suitable  for  Bearing  Purposes.  October.  I!i0:j.  engineering  edi- 
tion ;  Oil  Grooves  and  Bearings,  May,  1905  ;  The  Design  of  Bearings, 
December.  1906.  January  and  February,  1907,  engineering  edition  ; 
Uot  Bearings,  Their  Causes  and  the  Means  of  Avoiding  Them.  Novem- 
ber, 1C07.     Sec  also  Machineet's  Reference  Series  No.  11,  Beaiinys. 

t  Address ;    University  of  Pennsylvania,  Philadelphia,  Pa. 


antimony  and  zinc,  and  are  known  as  liabbilt  metal  lafter 
the  name  of  the  discoverer  of  this  material),  wliite  metal, 
brass,  phosphorous  bronze,  and  various  other  trade  names. 
Quito  a  number  of  tliese  are  patented,  such  as  "plastic 
bronze,"  etc.,  but  many  are  sold  merely  under  trade  name, 
and  in  some  instances  are  of  uncertain  composition. 

The  principal  qualities  which  a  good  bearing  metal  should 
have  are  good  anti-frictional  properties,  so  as  to  withstand 
heavy  loads  at  high  speed,  without  heating,  and  second,  suffi- 
cient compressive  strength  so  as  to  neither  be  squeezed  out 
of  place  under  high  pressure,  nor  crack  or  break  when  sub- 
jected to  sudden  shocks.  In  addition  to  these,  many  other 
.properties  must  be  considered  in  a  choice  of  bearing  metals 
depending  upon  the  special  purpose  for  which  the  material  is 
to  be  utilized.  Temperature  variation  Is  often  an  important 
factor,  especially  in  refrigerating  plants,  and  the  coefficient 
of  expansion  should  be  considered  to  prevent  undue  binding, 
with  consequent  destruction  of  the  bearing  and  the  possible 
variation  in  other  properties,  such  as  brittleness,  ductility, 
etc.,  under  various  temperature  conditions.  In  addition,  many 
bearings  must  operate  under  conditions  where  they  are  sub- 
ject to  chemical  action,  whether  that  of  brine  or  ammonia 
in  refrigerating  plants,  or  acids,  alkalies,  etc.,  In  chemical 
establishments,  and  in  dynamo  and  motor  construction  and 
operation,  the  electrical  conductivity  must  be  considered  as 
well.  This  statement  applies  equally  to  all  bearings  incor- 
porated in  electrical  machinery,  where  these  must  serve  as 
electrical  conductors  such  as  the  bearings  for  the  wheels  in 
trolley  cars,  etc. 

The  chief  properties  to  date  which  have  been  developed  to  a 
greater  extent  than  others  in  machine  design  are,  that  of 
friction  elimination  and  resistance  to  compressive  loads. 
Theoretically  all  metals  have  the  same  friction,  according  to 
Thurston,  and  the  value  of  the  soft  white  alloys  for  bearings 
lies  chiefly  in  their  ready  reduction  to  a  smooth  surface  after 
any  local  impairment  of  the  surface,  such  as  would  result 
from  the  introduction  of  foreign  metal  between  the  moving 
surface  and  the  bearing.  Under  these  circumstances  the  soft 
alleys  flow  or  squeeze  from  the  pressure  into  the  irregularity, 
forming  a  larger  area  for  the  distribution  of  the  pressure, 
thus  diminishing  its  amount  per  unit  of  area.  Further,  the 
larger  area  over  which  the  pressure  is  extended  the  less 
becomes  the  liability  to  over-heating  and  consequent  binding. 
Under  these  circumstances  the  frictional  properties  of  a  bear- 
ing are  in  inverse  ratio  to  their  compressive  resistance,  and 
invariably  the  best  bearing  alloys,  from  a  high  speed  view- 
point, are  unsatisfactory  for  utilization  in  heavy  machinery. 
The  recent  introduction  of  an  iron  or  steel  grid  to  form  the 
base  of  the  main  bearing,  and  to  be  filled  with  much  softer 
bearing  metals  than  could  ordinarily  be  installed,  or  in  some 
cases  even  graphite,  is  a  step  in  the  right  direction  and  pre- 
sents possibilities  of  great  importance  in  this  field  of  machine 
development. 

Lead  flows  more  easily  than  any  of  the  common  metals 
under  pressure,  and  hence  it  has  the  greatest  anti-frictional 
properties.  Of  course,  a  number  of  metals  exceed  lead  in  this 
property,  but  their  cost  or  some  other  factor  render  them 
unavailable.  Lead  is  the  cheapest  of  the  metals,  except  iron, 
and  in  comparison  to  the  other  metals  used  in  the  formation 
of  bearing  alloys  their  relative  prices  are  somew^hat  in'  the 
following  order  per  one  hundred  pounds:  Lead,  ?4;  zinc,  fo; 
antimony,  $9;  copper,  $13;  and  tin,  $30  or  more.  It  can  thus 
be  seen  that  the  more  lead  that  is  used  in  a  given  bearing, 
the  softer  it  is,  the  less  friction  it  possesses,  and  the  cheaper 
it  can  be  furnished.  It  is,  however,  too  soft  to  he  used  alone, 
as  it  cannot  be  retained  in  the  recesses  of  the  bearing  even 
when  used  simply  as  a  liner  and  run  into  a  shell  of  brass, 
bronze  or  gun-metal  or  some  other  alloy.  Various  other  metals 
have  been  alloyed  with  it,  such  as  tin,  antimony,  copper,  zinc, 
iron  and  a  number  of  non-metallic  compounds,  such  as  sodium, 
phosphorus,  carbon,  etc.,  and  the  effect  of  the  different  ingre- 
dients is  to-day  fairly  well  understood. 

If  antimony  is  added  to  the  lead  it  increases  its  hardness 
and  brittleness,  and  if  tin  is  added  as  well  it  makes  a  tougher 
alloy  than  lead  or  antimony  alone.  Nearly  all  of  the  various 
babbitt  metals  on  the  market  are  alloys  of  lead,  tin  and 
antimony  in  various  proportions,  with  or  without  other  ingre- 
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dients  added.  In  siicli  bubbitts,  the  wear  liicreoseB  with  the 
antimony  as  a  general  thing,  and  the  price  with  the  tin.  The 
higher  antimony  babbitts  are  used  In  heavy  machinery,  as 
they  are  harder,  while  those  low  in  antimony  are  used  In 
high  speed  machinery.  The  steady  increase  In  speed  at  which 
various  operating  units  are  maintained  Is  responsible  for  a 
wide  deficiency  in  this  field  in  the  duty  performed  by  the 
bearing  metal.  The  chief  difliculty  to-day  In  tlie  operation 
of  the  modern  turbine  is  undoubtedly  the  maintenance  of 
satisfactory  bearing  surfaces.  Soft  babbitts  have  never  sufll- 
cient  strength  to  sustain  Wie  weight  and  shock  of  heavy  ma- 
chinery bearings  and  can  only  be  used  as  liners.  The  tendency 
to  Increase  in  speed  as  well  as  weight  or  size  of  machinery 
is  limited  to-day  simply  by  the  satisfactory  operation  of  the 
bearing  metal  itself. 

Undoubtedly,  In  investigations  in  this  field,  sufficient  atten- 
tion has  not  been  paid  to  the  effect  of  temperature  on  the 
bearing  properties  of  the  alloys  used  for  these  bearings.  More 
rigid  investigation  in  this  field  and  limitations  in  regard  to 
the  temperatures  permissible,  with  means  for  maintaining 
couPOsrrioN  of  bearing  metals. 


Alloys. 


Babbitt  1 

Babbitt  2 

Babbitts 

Babbitt  4 

Babbitt  5 

Babbitt  6 

Babftitt  7 

White  metal 

White  Brass 

Magnolia  metal 

Car  brass  lining    . . 
Ajax  plastic  bronze. 

Ajax  metal 

P.  R.  R.  car  brass,  B. 
S  bearing  metal . . . 

Delta  metal 

Camelia  metal 

Tempered  lead 


I.*ad. 


80.00 
72.0 
70.0 
80.5  i 
0.5  I 


Tin. 


Anti- 
mony. 


82.0 


80.00 
80.5 
30.0 
11.5 
15.0 
9  5 
5.1 
14.8 
98.5 


20.0 
21.0 
10.0 
11.5 
68.0 
20.0 
86.0 


64  0 
4.75 

11.5 
5.0 

11.5 
8.0 

10.0 
2.4 
4.3 
0.08 


7.0 

20.0 

7.5 


10.0 
12.0 


15.0 
7.5 


Cop-      Zinc      Other  Con- 
per.  stiluents. 


0.6 
1.0 


4.0 

6.0 

2.00 

trace 

0.5 

65.0 

77.0 

77.0 

79.7 

92.4 

70.2 


31.5 
80.0 


34.0 


Bi =  0  25 


P  =  0.80 


10.2 


Fe  =  0.1 
Fc  =  0.5 


0.11 .\^  =  1.30 


Bi  =  bismuth  ;  /■  =  phosphorus  ;  J^e  =  iron  ;  Na  =  sodium. 

these  within  fairly  close  limits,  will  undoubtedly  result  in  a 
great  increase  in  the  possibility  of  improvements  in  speed 
and  weight  of  various  types  of  machinery.  More  or  less 
extensive  experiments  along  these  lines  are  being  conducted 
in  regard  to  the  bearings  used  in  turbine  construction,  since 
the  speed  here  has  rendered  the  problem  an  acute  one  and  is 
necessary  for  efficient  operation  of  the  turbine  itself. 

The  accompanying  table  will  doubtless  prove  interesting  as 
showing  the  various  constituents  of  the  more  or  less  common 
bearing  metals  now  on  the  market.  The  original  babbitt- 
metals  were  very  expensive  materials,  on  account  of  the  pro- 
portions of  the  more  expensive  metals  found  in  them,  and 
have  been  much  modified  in  actual  practice.  A  wide  deviation 
in  the  composition  of  babbitt  is  readily  shown  in  the  first 
part  of  the  table.  The  first  babbitt  is  a  fairly  good  alloy  for 
high  speed  machinery  but  is  not  very  hard.  Its  melting  point 
is  about  500  degrees  F.;  in  fact,  the  properties  of  all  alloys 
or  bearing  metals  can  be  very  widely  deduced  from  their 
melting  point.  The  second  babbitt  is  somewhat  harder  and 
melts  at  a  higher  point.  Both  of  these  are  used  largely  for 
lining  purposes.  The  fourth  babbitt  is  used  very  widely  for 
heavy  machinery.  All  of  the  babbitts  mentioned  have  been 
fairly  successful. 

Babbitt  6  has  good  wearing  properties  but  cannot  be  used 
for  high  speeds.  Most  of  the  other  metals  included  in  the 
table  where  copper  is  not  used  in  excess  can  be  regarded  as 
in  the  same  class  as  babbitts.  The  "white"  class  has  a  fairly 
good  electrical  conductivity,  much  greater  than  that  of  ordi- 
nary babbitt,  and  is  used  in  the  bearings  of  generators,  motors, 
electric  cars,  etc.  A  rather  interesting  thing  about  the  alloys 
containing  sodium  is  based  upon  the  fact  that  sodium  by 
oxidation  produces  a  material  which  will  saponify  with  the 
oil  used  in  the  bearing  and  produce  soap,  thus  assisting  lubri- 
cation. The  extent  and  amount  of  such  action  is  scarcely  as 
yet  nnderstood,  and  practically  no  experiments  have  been 
made  with  this  investigation  in  view.    Possibilities  along  this 


line,  however,  are  great,  not  only  for  this  particular  alloy 
but  for  many  others  "not  as  yet  considered. 

The  other  alloys  Included  In  the  table  consist  to  a  very 
great  extent  of  copper,  tin,  and  lead,  and  usually  have  a  thin 
liner  of  lead  or  some  soft  babbitt,  and  hence  wear  much 
better  than  an  entire  bearing  of  the  soft  babbitt.  The  ten- 
dency to  wear  decreases  with  Increase  of  lead  and  Increasa 
of  tin.  Increase  of  lead,  of  course,  dlmlniahea  the  frictlonal 
effect  of  the  alloy  and  hence  its  heating  propcrtlps,  A  certain 
amount  of  other  metal,  however,  is  necessary  to  keep  the 
lead  from  separating  from  the  copper.  A  study  of  the  table 
Itself,  with  a  knowledge  of  the  various  properties  of  the  metals 
themselves,  will  show  conclusively  the  bearing  properllea  of 
the  different  alloys.  Pure  copper  Is  so  tenacious  that  It  la 
practically  impossible  to  work  it  with  any  tools  whatever 
w  ithout  preliminary  treatment  and  this  same  property  extends 
Into  and  Influences  its  bearing  properties. 

The  structure  and  treatment  has  more  to  do  with  the  pro- 
duction of  suitable  bearing  alloy  than  is  generally  considered. 
The  tensile  strength  of  solder  and,  In  fact,  all  alloys,  de- 
creases very  greatly  with  the  pressure  or  tension  at  the  time 
of  solidification  and  in  general  the  cooling  process,  and  the 
influence  on  tempering  affect  the  structure  and  consequently 
compressional  resistance  to  a  much  greater  extent  than  is 
generally  considered.  The  same  properties  which  Influence 
the  hardening  and  tempering  of  steel  by  heat,  extend  to  a 
greater  or  less  degree  to  all  metals  and  are  much  more  pro- 
nounced in  alloys  than  in  the  simple  elements. 

Sufficient  has  been  said  to  show  the  importance  of  the  bear- 
ing metals  in  machine  design  to-day,  and  to  give  a  brief  out- 
line of  the  situation  in  regard  to  the  character  and  type  of 
the  metals  available,  with  a  few  of  the  properties  of  the  same. 
The  possible  combinations  of  alloys  for  this  purpose  are  very 
great.  Comparatively  little  progress  has  been  made  along 
investigations  covering  all  possible  alloys  of  different  ma- 
terials in  different  proportions.  The  recent  introduction  and 
placing  on  the  market  of  .a  large  number  of  metals,  such  as 
calcium,  etc.,  very  common  in  nature,  and  ultimately  bound 
to  be  furnished  at  a  very  low  rate,  and  many  of  them  pos- 
sessing very  suitable  properties  for  bearing  alloys,  is  undoubt- 
edly bound  to  influence  the  situation;  and  various  engineering 
devices,  such  as  the  steel  grid,  recently  developed,  will  un- 
doubtedly receive  attention  in  the  immediate  future  with 
consequent  increase  in  efficiency  in  this  field.  The  develop- 
ment Is  but  at  its  inception  along  this  line,  and  standardiza- 
tion of  the  alloys  at  hand  should  be  at  once  insisted  upon  and 
maintained  by  the  various  machine  manufacturers.  This  lat- 
ter is  the  chief  difficulty  to-day  in  comihercial  development. 
The  scientific  end  will  largely  take  care  of  itself.  The  effect 
of  different  metals  upon  alloys  by  their  presence  in  various 
proportions  can,  be  foretold  to-day  largely  from  theoretical 
considerations;  but  that  the  commercial  situation  to-day,  how- 
ever, is  unsatisfactory,  is  a  foregone  conclusion. 

*  »     * 

A  British  firm  has  recently  completed  what  is  believed  to 
be  the  largest  crane  in  the  world.  The  total  height  of  the 
crane  is  166  feet;  it  is  of  the  revolving  cantilever  type  and 
will  lift  160  tons  at  a  95-foot  radius.  The  crane  is  driven  by 
five  large  electric  motors,  the  machinery  being  placed  on  the 
rear  end  of  the  cantilever  and  thus  acting  as  a  counter-bal- 
ance of  the  load.  At  the  tests  the  crane  showed  itself  capa- 
ble of  lifting  and  moving  loads  up  to  240  tons.  The  crane 
itself  weighs  about  950  tons. 

•  •    * 

A  company  which  is  to  purchase  the  exclusive  rights  for 
the  Wright  aeroplane  for  the  German  Empire  and  its  colo- 
nies, as  well  as  for  Sweden,  Norway,  Denmark  and  Turkey 
has  been  formed  at  Berlin  with  a  capital  of  $125,000.  The 
arrangement  with  the  Wright  brothers  will  extend  over  a 
period  of  fifteen  years,  during  which  time  the  company  is  to 
be  entitled  to  all  improvements  made  by  the  inventors  during 
this  time.  The  Wright  brothers  have  also  made  arrange- 
ments with  the  Italian  government,  and  in  England  they 
are  building  a  number  of  machines  for  private  sale.  It  Is 
stated  that  not  less  than  forty  Wright  aeroplanes  are  at  the 
present  time  under  construction  in  France. 
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INFLUENCE  OF  THE  SCLEROSCOPE  IN  METAL- 
LURGY AND  MANUFACTURING* 

A.  F.  SHOBE1 

The  scleroscope  is  an  instrun.ont  in  a  nieasi.ro  dependent  on 
sensitive  touch;  or.  in  other  >vords,  it  feels  the  snbslance  much 
the  same  as  the  human  fingers.  When  we  touch  two  or  more 
objects  as.  for  Instance,  an  orange  and  an  apple,  we  know  that 
the  orange  is  softer  because  it  yields  under  pressure  more 
thr.n  the  apple.  We  are  powerless  to  measure  the  hardness  of 
any  object  that  is  harder  than  the  finger  tips,  and  there  is  no 
way  of  telling  how  hard  it  may  be  by  finger  pressure  alone. 

The  sensitive  touch  of  the  scleroscope  is  produced  by  a  tiny 
hammer  dropping  from  a  height  of  about  ten  inches  onto  the 
metal  hardened  steel,  etc..  which  it  penetrates  slightly.  1  he 
hammer  moves  freely,  yet  snugly,  within  a  glass  tube  and 
weighs  about  -10  grains.  Its  striking  point  consists  of  an  in- 
serted diamond  of  rare  cleavage  formaticn,  annealed  si-ffi- 
ciently  to  withstand  shocks.  This  jeweled  point  is  slightly 
convex  and  has  an  area  of  about  0.001  to  0.025  square  inch. 
When  the  plunger  strikes  the  metal  to  be  tested,  it  reacts  or 
rebounds  The  height  of  this  rebound  is  read  against  a  gradu- 
ated scale,  and  an  accurate  determination  of  the  quantitative 
hardness  of  the  piece  under  test  is  thus  obtained. 

The  static  testing  of  soft  metal,  using  a  steel  ball  which  is 
forced  into  it  with  a  known  pressure  so  as  to  cause  an  inden- 
tation which  can  be  measured  with  the  microscope,  is  on  a 
par  with  the  testing  of  a  peach  or  apple  with  the  unaided 
nerve  cells  of  the  fingers;  it  fails  in  dealing  with  hardened 
steel  as  it  is  like  touching  brass  and  steel  to  determine  the 
difference  in  hardness.  We  could  detect  no  yielding  tend- 
encies in  either,  and  they  would,  therefore,  seem  to  be  of 
equal  hardness.  By  tapping  the  two  with  the  ball  end  of  a 
hammer,  however,  we  could  tell  which  of  the  two  is  the 
harder  in  that  one  would  yield  more  and  thus  absorb  more  of 
the  energy  of  the  hammer  blows;  in  other  words,  the  harder 
the  metal"  the  less  yield,  the  less  work  done,  and  the  higher 
the  rebound  of  the  hammer.  On  this  principle  the  scleroscope 
is  based.  Some  have  said,  for  this  reason,  that  the  instru- 
ment is  really  a  measure  of  elasticity.  This,  however,  is  not 
true  The  elasticity  of  the  metal  or  material  is  utilized  as  a 
motive  force  to  work  the  sensitive  indicator  as  will  be  demon- 
strated in  the  following. 

Hardness  vs.  Elasticity 
When   the   hammer   of   the   scleroscope   is   allowed   to   drop 
with  no  other  force  than  its  own  weight,  and  the  point  is  so 
flat  that  absolutely  no  impression  is  made  on  the  surface  of 
very  hard  steel,  then  the  rebound  will  be  about  90  per  cent 
of  the  fall.     This  phenomenon  is  known  as  the  elasticity  of 
solid  bodies.     Now,  since  hardness  is  resistance  to  penetration, 
in  its  clearest  definition,  it  stands  to  reason  that  the  point  of 
the  hammer  must  be  somewhat  reduced  and  rounded.     There- 
fore  the  relation  between  the  weight  of  the  hammer  and   its 
point  should  be  such  that  when  it  drops  on  hardened  steel,  a 
permanent   impression  must  always  be  made,   so  that   if  we 
had  not  the  rebound  to  go  by.  the  microscope  would  still  show 
the  values.     What  is  the  result  now?     When  the  area  of  the 
hammer  is  thus  reduced  enough  to  make  a  permanent  impres- 
sion, a  certain  amount  of  the  energy  stored  in  the  hammer  is 
utilized  in  doing  work.     This  overcomes  the  tendency  of  the 
metal  to  resist  penetration,  depending  on  how  hard  it  is,  or 
the  resistance  it  offers,  and  naturally  it  must  rebound  consider- 
ably less.     The  hammer  always  delivers  a  blow  of  exactly  the 
same  force.     If  now  we  get  a  rebound  of  75  per  cent  on  very 
hard  steel,  we  know  that  15  per  cent  of  the  hammer's  energy 
■was  spent  in  its  efforts  to  overcome  the  resistance  of  the  steel 
before  it  had  a  chance  to  react  and  repel  the  missile. 
The  Instrument 
Instead  of  dividing  the  whole  length  of  the  fall  of  the  indi- 
cator into  a  scale  consisting  of  100  divisions,  the  figure  100  is 
carried  down  to  a  point  representing  about  68   per  cent  of 
the  total  height  of  the  scale  as  shown  in  Fig.  1.    This  was  not 

•  For    additional    Information    on    the    testing    of   metals,    see    "The 
Brinell  Method  of  Testing  the  Hardness  of  Metals"    (engineering  edl; 
tlon),   September,   1908.  and   "A   New   Mechanical   Test  tor  Hardness 
/pTi^lneerine  edition)     October.  1908. 

?  Addr^s :    Shore  Instrument  &  Mfg.  Co.,  S57  W.  22d  St.,  New  York. 


an  arbitrary  provision,  but  was  adopted  after  consultation 
with  the  leading  metallurgists,  one  of  whom  was  Dr.  Paul 
Herault,  of  aluminum  and  electric  steel  making  fame,  of 
France.  These  authorities  agreed  that  in  the  scleroscope, 
hardened  steel  of  average  hardness  should  be  taken  as  the 
standard  with  which  all  other  less  hard  metals  should  be 
compared:  100  is  the  average  hardness  of  hardened  steel; 
90  is  a  low  value,  while  110  is  a  very  high  value.     This  scale 
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Fie    1     DetaU  View  of  the  Scleroscope- an  Instrument  for  TeatdDK 
the  Hardness  of  Metals 

therefore  makes  it  an  easy  matter  to  compare  the  various 
metals  which  have  to  be  cut  or  worked  with  steel,  as  we  shall 
see  further  on. 

The  operation  of  the  instrument  is  very  simple.  When  the 
hammer  is  to  be  raised  to  the  top.  the  bulb  A,  Fig.  1,  is 
pressed  and  then  released  suddenly.  This  sucks  up  the  jeweled 
plunger  hammer  referred  to,  so  that  it  may  be  caught  by  a 
hook  which  is  suspended  exactly  central  in  the  glass  tube  and 
engages  with  an  internal  groove  on  the  top  of  the  hammer. 
Adjusting  screws  B  for  the  hook  and  its  spring  are  contained 
in  the  removable  knurled  cap.  C  is  a  cylinder  and  piston  for 
releasing  the  hook  and  hammer  by  bulb  H.  whenever  a  test  is 
to  be  made.  7  is  a  valve  and  hook  which  is  pressed  and  thus 
opened  at  the  same  time  to  avoid  a  vacuum  when  the  hammer 
drops.  J  is  a  pinion  knob  for  moving  the  instrument  up  and 
down  independently  of  the  heavy  rack  and  clamp  F  actu- 
ated by  the  lever  G.    At  E  are  shown  leveling  screws  and  at  D 
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a  plumb  rod.  When  flats  and  sheets  and  small  pieces  are  to 
be  tested,  the  scleroscope,  self-contained  with  its  elanip  and 
anvil,  is  employed.  When  the  ends  of  drills,  rods  and  many 
other  tools  are  to  be  tested,  they  are  clamped  in  a  bench  vise, 
as  in  Fig.  2,  and  a  swinging  arm  Is  employed.  In  this  case, 
the  instrument  is  removed  from  Its  post  on  the  clamp  frame 
by  knurled  set-screw  K.  and  is  attached  in  the  same  way  to 
the  post  on  the  swinging  arm.  A  kind  of  female  dove-tailed 
finger  ring,  adapted  to  be  clamped  on  the  dove-tailed  rack  bar 
of  the  Instrument,  is  provided  for  use  in  freehand  testing  and 
very  large  floor  work,  on  parts  of  machinery  being  assembled, 
or  on  the  stock  rack,  etc.  It  will  thus  be  seen  that  the  appar- 
atus is  universal  in  Its  application. 

Philosophy  of  the  New  Method 

When  the  hammer  falls  through  a  height  of  ten  inches  onto 
hardened  steel,  it  w  ill  deliver  a  striking  energy  equal  to  about 
20,000  times  its  own  weight,  acting  through  a  very  short 
space,  of  course.  With  a  hammer  weighing  about  40  grains, 
and  an  indentation  of.  say,  0.002  inch  depth,  a  working  pres- 
sure of  about  100  pounds  is  ob- 
tained. This  force  acting  on  a 
convex  point  about  1/64  inch  diam- 
eter, is  concentrated.  The  pressure 
thus  available  is  about  500,000 
pounds  per  square  inch,  which  is 
ample  to  exceed  the  elastic  limit 
of  the  hardest  and  strongest  steel 
in  existence. 

A  remarkable  feature  of  this  in- 
strument is  that  it  is  self-compen- 
sating with  regard  to  the  energy 
of  the  hammer  blows  on  the  softer 
metals.  This  is  due  to  the  yielding 
of  the  material  and  the  compara- 
tively slow  stoppage  of  the  ham- 
mer. In  lead,  for  example,  a  deep 
impression  is  made.  This  requires 
a  great  amount  of  energy,  which  is 
nearly  all  spent  in  doing  work,  and 
there  is  very  little  rebound  after- 
ward— about  3  degrees  as  against 
110  for  the  hardest  steel.  The 
constant  pressure  developed  by  the 
hammer  is  thus  only  12  pounds  in- 
stead of  100  or  more  for  good  hard 
steel,  and,  of  course,  the  pressures 
for  intermediate  hardnesses  as  on 
brass  and  soft  or  tempered  steel 
are  always  in  proportion  to  the 
physical  hardness  of  the  brass  or 
steel. 

Application  to  Shop  Work 

The  manufacturer  wlio  wishes 
to  get  high   efficiencies   out   of  his 

tools  will  not  benefit  by  the  help  of  such  a  commodity  as 
the  scleroscope  in  detecting  good  and  bad  tools,  unless  he  is 
willing  to  amend  the  errors  in  practice  which  he  may  find. 
The  observaticn  cf  this  principle  is  the  foundation  of  the 
success  which  hundreds  of  firms  in  this  country  and  Europe 
are  having  with  this  instrument.  While  tcol  work  is  a  line 
requiring  the  most  careful  attention,  the  material  worked  and 
produced  is  none  the  less  important.  In  this  connection  the 
scleroscope  is  very  commonly  applied  to  industrial  systems, 
with  admirable  results.  An  instance  may  thus  be  cited  show- 
ing how  these  results  are  obtained. 

More  than  a  year  ago  the  Brown  &  Sharpe  Mfg.  Co.  adopted 
the  new  method  as  a  guide  in  the  laboratory,  particularly  for 
the  study  and  selection  of  such  fine  steel  as  is  required  in 
standard  commercial  tools.  The  attention  of  the  company  was 
then  turned  to  its  high-grade  automobile  gears  of  alley  steels, 
etc.  Meanwhile  the  Packard  Motor  Car  Co.  used  the  sclero- 
scope to  study  the  past  performances  cf  the  various  sears  and 
parts  of  old  Packard  cars,  and  made  careful  records.  This  was 
also  done  by  many  other  concerns,  and  these  records  showed 
that  alloys,  steel  or  nonferrous  metals  would  give  a  certain 
efficiency  if  the  hardness  was  just  right.     As  the  best  is,  in 


the  end,  the  cheapest.  In  high-grade  apparatus,  the  Packard 
engineers  began  to  issue  orders  to  their  various  auto  part 
making  houses  for  material  which  was  specifled  to  require  a 
given  degree  of  scleroscope  hardness.  Gears  were  made  for 
them  by  the  Brown  &  Sharpi'  Mfg.  Co.  and  the  Gleason  WorkB, 
both  of  whom  were  using  the  scleroscope  to  aid  them  in  fllling 
orders.    Wyman  &  Gordon,  who  supply  forglngs  to  Brown  A 
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but,  fn  order  to  do  so,  they  had  to  see  that  the  raw  material 
was  of  the  proper  hardness.  This  brings  the  matter  back  to 
the  open-hearth  or  crucible  and  chemical  laboratory,  where 
again  the  scleroscope  Is  used  to  great  advantage.  Before  the 
completion  of  an  automobile  of  the  guaranteed  kind,  often  a 
dozen  Instruments  are  used  among  the  specialty  makers  who 
supply  the  various  parts.  The  ball-bearing  manufacturers  are 
required  and  prefer  to  test  every  part  before  assembling.  The 
Hyatt  Roller  Bearing  Co.  and  the  Hess-Brlght  Mfg.  Co.  are 
obliged  to  use  a  number  of  scleroscopes  which  are  operated  by 
women,   carefully   trained,   who   are   able   to  pass  on  a   large 


Fig.  2.    Scleroscope  equipped  with  S^pinginer  Ann  for  Testing  Pieces  clamped  in  Bench  Vise 

number  of  pieces  daily.  This  testing  is  to  ascertain  princi- 
pally two  factors  on  which  success  in  service  depends,  vis.: 
the  right  degree  of  hardness,  and  the  uniformity  of  this  hard- 
ness— and  both  are  equally  important.  In  the  latter  case  it 
is  necessary  to  test  the  parts  in  a  number  of  places,  which 
must  be  done  very  rapidly  to  keep  down  the  additional  costs, 
particularly  as  in  the  manufacture  of  standard  parts  such  as 
these,  there  are  always  losses  due  to  the  rejection  of  some 
parts  which  do  not  conform  to  the  specifications. 

The  Lunkenheimer  Co.,  the  Light  Mfg.  &  Foundry  Co..  and 
other  up-to-date  manufacturers,  use  the  scleroscope  in  the 
standardization  of  castings  adapted  to  various  needs.  These 
houses  also  make  auto  parts  for  the  Packard  Co..  etc..  and  by 
the  use  of  the  scleroscope  are  enabled  to  live  up  to  their  speci- 
fications. In  these  auto  shops  the  instrument  is  used  tor  all 
classes  of  work,  although  it  is  most  needed  in  the  inspection  de- 
partment for  the  examination  of  parts  and  material,  particu- 
larly of  those  not  made  by  the  builders. 

Tool  Steel  and  the  Scleroscope 

Since  for  most  uses  (other  than  for  turning  or  planing 
tools)  plain  carbon  steel  is  as  yet  adequate,  many  manufac- 
turers have  turned  their  attention  to  the  art  of  obtaining  much 
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higher  effldencies  by  aid  of  the  scleroscope  after  good  steel 
has  been  selected.  The  method  of  doing  this  is  interesting,  and 
was  first  hailed  as  a  revelation  by  many  authorities.  Thus, 
when  a  steel  having  a  carbon  content  of  0.90  of  one  per  cent 
and  over  is  heated  to  the  right  temperature  and  is  then  prop- 
erly quenched,  the  limit  of  hardness  and  strength  is  obtained. 
Now.  attaining  this  temperature  is  such  a  delicate  matter,  that 
unless  the  very  best  facilities  are  at  command,  anything  but 
the  exact  heat  required  may  be  obtained,  and  if  the  heat  Is 
too  low  the  tool  will  be  hard  only  on  the  edges,  while  if  it  is 
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Hardness  Curve  for  Tool  Steel  of  about  0.90  Carbon 


Pig.  3 

only  a  trifle  overheated  such  as  is  regularly  done  by  the  aver- 
age hardener  who  takes  chances  by  depending  on  skill  of  the 
eye.  something  like  from  50  to  75  per  cent  of  the  strength  due 
to  rolling  or  forging  is  lost.     This  appalling  loss  in  strength  so 
vitally  important  in  any  tool  is  accompanied  by  a  slight  drop 
in  the  hardness— not  more  than  5  per  cent..    This  is  detected 
by  the  scleroscope  as  shown   in  charts.  Figs.   3  and  4.     The 
former  is  a  hardness  curve  taken  from  a  tool  steel  of  about 
0.90  carbon,  while  the  latter  is  one  taken  from  a  steel  having 
1.65  per  cent.     The  difference  between  these  curves  is  indeed 
very  striking  and  very  significant  to  those  who  have  mastered 
the  elementary  principles  of  the  study  of  tool  steels  by  aid 
of  the  scleroscope.     The  curves  are  obtained  from  the  Metcalf 
test  as  follows:     A  piece  of  steel  a  few  inches  long  and  about 
one-half  inch  square  is  heated  to  a  bright  yellow  on  one  end 
and  manipulated  so  that  the  temperature  is  less  and  less  to- 
ward the  other  end  until  a  red  is  scarcely  visible.     The  piece 
is  then  quenched  in  water,  ground  clean,  and  tested  by  the 
scleroscope  at   intervals   of  about   %   inch  along  -the  bar,  be- 
ginning at  the  unhardened  end.     As  each  section  is  tested,  a 
reading  is  obtained  which  corresponds  ,with  the  exact  hard- 
ness that  would  be  obtained  by  quenching  a  similar  piece  at 
whatever  heat  the  said  test  piece  had  in  that  location.     This 
hardness  number  is  plotted  out  on  a  chart  in  the  usual  way 
so  that  a  true  curve  is  obtained  showing  the  character  of  the 
changes  in  hardness  and  strength   which  vary  directly  with 
the  carbon  content.     In  fact  the  most  accurate  analyses  of  this 
element  are  made  in  this  way — but  that  is  a  subject  by  itself. 
The  test  piece  thus  obtained  represents  a  stock  bar.  of  the 
steel  which  is  to  be  worked  into  tools,  dies,  etc.,  hardened  at 
temperatures  that  vary  more  widely  than  could  occur  in  any 
well-regulated   hardenirig  room,  and  somewhere  within  these 
limits  is  the  temperature  that  yields  the  maximum  hardness. 
It   supplies   an   expedient   whereby   the   hardener   may   know- 
exactly  what  temperature  is  most  suitable  for  each  tool  made 
from   the  steel  thus  tested.     His  future  work   is  guided  and 
facilitated  by  stamping  on  each  tool  a  number  corresponding 
to  the  hardness  number  given  to  the  said  stock  bar.     It  also 
enables  the  hardener  or  the  inspector  to  intelligently  test  all 
hardened  tools.     Thus,  if  a  die  is  hardened  to  95.  we  can  de- 
termine by  referring  to  the  test^piece  of  steel,  whether  this  is 
the  highest  degree  of  hardness  obtainable  with  this  steel 


the  test  piece  showed  the  hardness  to  be,  say,  100  or  110,  and 
the  die  only  showed  95,  it  would  Indicate  that  the  die  did 
not  fulfill  the  necessary  requirements. 

SCLEROSCOPE  HARDNESS  SCALE 

Name  o£  Mctiil                                                 Anncak-ii  Hammered 

Lead    (cast)     2—5  3—7 

Babbitt  metal  4—9 

Gold    5  SM: 

Silver   6V-  20—30 

Brass   (cast)    7 — 35 

Pure  tin   (cast) 8 

Brass    (drawn)     10—15  24—5 

Bismuth  (cast)   9 

Platinum  10  17 

Cop|)er   (cast)    6  14—20 

Zinc  (cast)   8  20 

Iron,  pure  18  25—30 

Mild  steel,  0.15  carbon 22  ,     30—45 

Nickel  annode  (cast) 31  55 

Iron,  gray  (cast) 30 — 45 

Iron,  gray  (chilled)   50—90 

Steel,  tool,  1   carbon 30—35  40—50 

Steel,  tool.  1.G5  carbon 35—40 

Vanadium  steel   35 — 45 

Chrome — nickel     47 

Chrome — nickel   (hardened)    60 — 95 

Steel,  high-speed   (hardened) 70 — 105 

Steel,  carbon,  tool    (hardened) 90 — 110 

Note. — These  figures  are  subject  to  variations  owing  to  nature  of  com- 
position or  compression  of  metals. 

Advantage  of  Testing 
It  is  noticeable  in  every  shop  that  out  of  every  lot  of  tools 
made  there  are  always  some  "freaks" — tools  that  are  jewels 
among  others — although  all  are  seemingly  made  alike.  Some 
reamers  will  hold  their  size  ten  times  longer  than  others; 
lathe  tools,  particularly  thread  and  cuttingoff  tools,  remain 
faithful  to  the  setting  through  thick  and  thin  and  are  usually 
.  kept  in  reserve  for  critical  jobs.  This  may  be  because  of  de- 
fective steel,  but  usually  the  good  and  bad  are  made  from  the 
same  bar,  in  which  case  we  must  look  to  our  methods  of 
hardening  since  the  finest  steel  is  most  easily  ruined,  and  is 
thus  apt  to  make  the  poorest  tools. 
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Machin  cry^.V.  1*. 
Pig.  4.    Hardness  Curve  for  Tool  Steel  of  1.65  Carbon 

This  latter  fact  has  been  known  to  steel  makers  for  years, 
and  because  the  abuse  of  tool  steel  Is  so  general,  none  of  the 
finest  steels  can  be  procured  on  the  open  market,  but  are  made 
to  order  only.  The  explanation  of  this  condition  is  simple. 
Tool  steel  is  so  sensitive  to  heat  and  water  that  only  the  photo- 
graphic plate  can  be  compared  to  it;  it  will  produce  a  tool 
having  100  per  cent  efficiency  only  when  treated  just  right. 
Like  the  novice  in  photography  who  occasionally  gets  a  good 
picture  if  his  lens  is  good,  so  is  tool  hardening  a  hit-and-miss 
process  unless  the  workman  be  guided  constantly.  In  this 
way  workftien  are  enabled  to  acquire  such  -precision  of  judg- 
ment that  results  seemingly  incredible  are  obtained,  and  often 
testing  instruments  are  used  less  constantly  than  one  would 
think.  Among  many  instances  thus  noted  by  the  writer,  one 
particularly  interesting  is  the  way  in  which  the  Winter  Bros. 
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Co.,  AVreutham,  Mass.,  who  manufacture  taps  and  dies,  under- 
took to  produce  tools  of  the  "Jewel"  variety  as  a  regular  pro- 
duct. Some  of  their  taps  were  used  on  tough  bronze  In  a  tur- 
ret lathe  on  a  large  scale,  and  often  freaks  were  found  which 
would  never  break  until  worn  out.  The  most  reruarkable  of 
these  (7  IB  inch  diameter)  held  out  three  weeks  at  the  rate 
of  10,000  holes  per  day  as  against  only  a  few  hours  service 
for  some  taps.  This  tap  was  returned  to  the  maker  to  be  studied 
by  aid  of  the  scleroscope.  The  stock  used  was  of  tempered 
highspeed  steel.  The  hardness  remaining  was  measured  al- 
though it  was  not  known  what  the  original  hardness  was  nor 
<".\actly  what  temperature  was  used  to  draw  it  down  to  that 
hardness.  The  manager  then  ordered  that  50  taps  be  made  of 
high-speed  steel  and  tested  by  the  scleroscope.  All  these  taps 
were  hardened  the  same  as  the  "freak"  sample,  and  all  were 
tempered  with  a  heat  which  was  variable  (in  fact  It  was  un- 
known, except  for  the  average)  for  the  object  in  view  was  to 
get  all  pieces  of  the  same  hardness  In  the  end,  which  was 
accomplished.  The  whole  lot  was  next  put  to  work  and 
watched.  After  all  had  been  worn  out  It  developed  that  each 
tap  proved  to  have  the  same  efficiency  as  the  freak.  This  re- 
sulted in  the  formal  adoption  of  this  method  of  hardening  for 
taps  of  this  steel  and  for  the  class  of  work  mentioned,  while 
other  problems  Involving  carbon  steel  were  also  gradually  be- 
ing solved  along  similar  lines. 

As  a  matter  of  fact,  if  only  part  of  the  new  methods  adopted 
since  the  first  appearance  of  the  scleroscope  were  described  in 
detail,  it  would  reveal  something  more  than  an  incipient  revo- 
lution, not  only  in  metallurgy,  but  in  most  of  the  allied  lines 
of  Industry  and  wherever  tools  are  used  and  made. 


HIGH   SPEEDS 


.  TOUCHING    ON    THE    EXTERIOR    BALLISTICS   OF  THE 
MODERN  HIGH-POWERED  RIFLE 

J.  w,.  JR 

Probably  the  highest  speed  of  rotation  familiar  to  the  lay- 
man is  that  of  the  later  automobile  engines  which  turo 
3,000  R.  P.  M.  more  or  less,  while  that  which  Is  best  known  to 
the  engineer  is  the  30,000  U.  P.  M.  which  the  rotor  of  the 
smaller  De  l^aval  steam  turbine  acquires.  These  speeds  are 
high  enough  to  present  extraordinary  difficulties  to  the  de- 
signer but  fast  as  tliey  are  they  are  quite  outclassed  by  an 
object  familiar  to  us  all  to  a  greater  or  less  extent,  the  ordi- 
nary rifle  bullet. 

While  the  enormous  number  of  revolutions  per  minute 
which  one  of  the  higher  velocity  bullets  makes  Is  not  appre- 
ciated, yet  every  huntsman  or  target  shot  knows  that  it 
must  acquire  a  rotation  around  Its  geometrical  axis  on  ac- 
count of  the  twist  of  the  lands  of  the  rifllns  in  the  barrel.  The 
terrific  speeds  attained  with  some  of  the  latest  mililary  am- 
munition are  realized  only  by  the  ballistic  expert,  but  play  a 
very  important  part  in  the  design  and  balancing  of  the  bullet* 
for  the  finer  target  ammunition. 

Of  the  smaller  calibers  the  best  known  and  most  popular 
all-round  cartridge  is  probably  the  0.22  "long  rifle,"  the  bullet 
of  which  is  made  of  lead  and  weighs  40  grains.  Its  velocity 
as  it  leaves  the  muzzle  of  the  gun  is  approximately  1,000  feet 
per  second  or  a  little  over  11  miles  a  minute,  quite  a  fair 
speed  even   in  this  day   of  fast   automobiles  and    high-speed 


Pig.  1.     Springfield  Model  1903  Army  Rifle.  Latest  Pattern,  with  Cartridge  Clip  in  Place  ready  for  Loading 


The  scleroscope  is  now  regularly  used  to  great  advantage  in 
naval  construction,  in  the  selection  of  materials  for  construc- 
tion as  castings  and  forgings,  alloys,  steel  of  all  kinds  and  par- 
ticularly in  testing  the  hardness  of  projectiles  and  armor 
plate.  All  the  United  States  government  arsenals  are  thus 
equipped  as  well  as  those  of  foreign  governments,  including 
Japan.  Likewise  numerous  mints  and  engraving  bureaus  are 
guided  in  their  work,  in  which  great  economy  must  be  prac- 
ticed. Similar  instruments  are  also  to  be  found  at  the  Bureau 
of  Standards  of  Weights  and  Measures,  and  the  leading  rail- 
roads are  using  the  scleroscope  in  their  laboratories  in  the 
study  of  newer  and  superior  rails,  and  rolling  stock  materials. 
In  the  steel  mills  a  new  departure  has  been  made  in  that 
carbon  content  and  other  determinations  can  be  made  before 
the  molten  metal  is  poured  from  the  hearth  into  the  ladles,  by 
means  of  a  new  dynamic  method  made  possible  by  the  sclero- 
scope. This  method  allows  the  metallurgist  the  chance  of 
making  corrections  before  it  is  too  late,  which  is  of  great  im- 
portance. In  the  manufacture  of  non-ferrous  metals  such  as 
brass  sheet,  rods,  wire,  etc.,  much  can  be  told,  by  measuring 
the  billets  after  casting,  as  to  what  will  happen  to  the  rolled 
or  drawn  products  as  well  as  what  must  be  added  or  sub- 
tracted from  the  melts.  The  scleroscope  also  works  very  well 
■on  carbon,  which  fact  was  first  demonstrated  by  the  General 
Electric  Co.  All  American  carbon  manufacturers  now  use  it, 
and  every  dynamo  or  motor  brush  made  of  this  material  is 
first  tested  as  to  its  suitability  for  the  special  work  for  which 
it  is  intended.  Applied  to  glass,  etc.,  it  shows  at  once  whether 
or  not  these  materials  are  too  brittle  to  be  good.  Wood 
rubber  and  other  fibrous'  materials  can  only  be  tested  by  an 
especially  sharpened  drop  hammer. 


trains.  The  lands  of  the  rifling  have  a  twist  of  one  turn  in 
18  inches,  imparting  to  the  bullet  a  rotative  speed  of  660 
revolutions  per  second,  or  39.600  R.  F.  JI.,  which  is  "going 
some"  but  still  quite  within  our  conception.  On  account  of  its 
light  weight,  however,  the  0.22  caliber  bullet  strikes  a  blow  of 
less  than  100  foot-pounds,  enough  nevertheless  to  put  the  ordi- 
nary squirrel  or  woodchuck  out  of  business. 

The  most  talked  of  and  deservingly  most  popular  of  the 
higher  power  sporting  rifles  for  use  with  smokeless  powders  is 
the  0.30-30  Winchester,  Marlin  or  Savage.  The  cartridge  tor 
this  gun  is  loaded  with  a  metal-cased  or  soft-point  bullet 
weighing  165  grains,  which  upon  being  fired  attains  a  muzzle 
velocity  of  2,020  feet  per  second,  or  23  miles  a  minute,  and 
strikes  a  blow  of  1,480  foot-pounds.  After  all  it  is  not  so 
wonderful  that  this  little  missile  carries  a  message  of  death 
w^ith  every  shot.  The  twist  in  a  0.30-30  barrel  is  generally 
about  one  turn  in  12  inches,  which  imparts  to  the  bullet  a 
rotative  speed  of  2.020  revolutions  per  second,  or  121,200  R. 
P.  M.  From  this  it  appears  that  the  steam  turbine  "is  not  in 
it"  for  speed,  although  it  may  be  doing  far  more  for  the  in- 
dustrial development  of  society. 

The  most  interesting  problems  for  mechanical  analysis,  how- 
ever, are  presented  by  the  new  rifles  and  cartridges  recently 
adopted  by  the  United  States  Government.  The  new  0.30 
caliber  Springfield  ammunition  is  the  first  to  be  scientifically 
developed,  using  a  pointed  or  Spitzer  bullet.  This  new  bullet 
is  slightly  over  an  inch  long,  tapered  like  the  end  of  a  cigar  to 
a  point  0.050  inch  diameter  and  weighs  only  150  grains,  by 
far  the  lightest  bullet  ever  used  for  a  military  arm  with  the 
exception  of  the  6  mm.  (0.236  inch)  U.  S.  Navy  Model  which 
was  soon  discarded.  The  idea  of  using  such  a  light  bullet  is  to 
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POINT 0.050  DI*M. 


0.  30CAL.  SPRINGFIELD  BULLET,  Machinerp.y. y. 

MODEL  OF  1906 

weight:-i50  grains 

Fi?.  2.    Dimensions  and  Shape  of  Spitzer 
ISO-grain  Bullet 


produce  an  exceedingly  high  muzzle  velocity  with  the  same  or 
only  slightly  increased  pressure  in  the  rille  clumiber.  The 
result  of  this  high  velocity  is  that  the  bullet  travels  in  a  tra- 
jectory which  Is  very  flat,  requiring  far  less  accurate  esti- 
mates of  target  distances  and  so  producing  a  much  more  effi- 
cient and  deadly  weapon  in  the  hands  of  the  inexperienced 
marksman. 

The  velocity  of  the  bullet  as  it  leaves  the  muzzle  of  the 
rifle  Is  2,700  feet  per  second,  or  over  30  miles  a  minute,  which 
gives  it  a  tremendous  shocking  power,  striking  a  blow  of 
2,500  foot-pounds,  enough  apparently  to  put  a  whole  regiment 
out  of  commission.  Tlie  great  linear  velocity  of  this  bullet 
produces  an  unexpected  effect  when  fired  from  a  rifle  equipiied 
with  one  of  the  new  Maxim  silencers.  There  is  no  doubt  that 
this  silencer  destroys  practically  all  of  the  noise  caused  by 
the  sudden  escape  of  the  expanding  powder  gases,  yet  a  shot 
fired  under  these  ccnditions  can  be  heard,  under  normal  cir- 
cumstances, for  nearly  a  mile  away  from  the  firing  point. 
This  noise  is  undoubtedly  caused  by  the  rapid  passage  of  the 
bullet  through  the  air,  which  is  separated  so  quickly  that  it 
returns  with  a  crack  or  crash,  producing  an  effect  very  simi- 
lar to  that  caused  by  lightning. 

While  not  only  attaining  such  remarkable  linear  velocity 
this  little  high-speed  projectile  also  rotates  on  its  ow'n  axis  at 

the  rate  of  194,400  R 
<  P.  M.,  the  twist  in 
the  rifle  lands  being 
one  turn  in  10  inch- 
es. We  have  nothing 
to  serve  as  an  exam- 
ple fop  comparison 
with  this  speed  and 
can  only  partially 
comprehend  it  when- 
we  realize  that  the 
periphery  of  this  small  nickel  cylinder  has  a  linear  velocity 
of  3  miles  a  minute,  or  three  times  as  fast  as  we  consider  it 
safe  to  run  the  best  of  cast  iron  fly-wheels. 

The  amount  of  energy  which  this  bullet  possesses  is  much 
out  of  proportion  to  its  size,  and  consists  of  the  sum  of  that 
due  to  its  rotation  and  that  due  to  its  linear  velocity.     To  get 
at  the  amount  of  rotative  energy  involved,  suppose  we  consider 
the  bullet  is  made  up  of  a  cylinder  0.308  inch  diameter,  0.595 
inch  long  and  a  cone  0.308  inch  diameter  at  the  base  with  an 
altitude  of  0.500  inch,  the  cylinder  weighing  113  grains  and 
the  cone  37  grains.    If  iW,  is  the  mass  of  the  cylinder;  M,  the 
mass  of  the  cone;  r  the  radius  of  the  cylinder  and  the  base  of 
the  cone;  n  the  revolutions  per  unit  of  time;  g  (32.16)   accel- 
eration due  to  gravity;   and  7p  the  moment  of  Inertia  around 
the  geometrical  axis  of  the  bullet    (polar  moment),  then 
Jp  =  iil/,  r!  +  0.3  il/,r' 
The  angular  velocity  =  w  =  2  ttm. 
Hence  the  rotative  energy 

J  7p  «2  =  i  (M/|  r'  +  0.3  M.2  r^)  4  tt'  «« 
If  the  energy  is  required  in  foot-pounds  per  second  we  have: 
Af,  =  113  -H  7000{7,  ' 

M.,  —  37-^  70003. 
r  =0.154 --12, 

n  =  194,400 -=- 60  ^  3,240  revolutions  per  second. 
Substituting  these  values  in  the  equation  above  and  carry- 
ing out  the  calculation  we  get: 

1/2  7p  01- =  10  foot-pounds  per  second. 
This   figure   is   of  course  negligible   when  we   consider   the 
2,500  foot-pounds  per  second,  or  4.5  H.  P.  which  this  small 
missile  develops  by  virtue  of  its  linear  velocity  at  its  maxi- 
mum speed  in  flight. 

The  jacket  of  the  bullet  is  composed  not  of  steel  as  is  com- 
monly supposed,  but  of  an  alley  of  85  per  cent  copper  and  15 
per  cent  nickel.  This  metal  possesses  a  high  tensile  strength 
which  we  find  is  quite  necessary  to  prevent  the  jacket  from 
stripping,  i.  e.,  tearing  apart  and  separating  from  the  enclosed 
slug.  The  tearing  effect  of  fouling  in  the  rifling  is  of  course 
au  unknown  factor,  but  we  do  find  that  the  tensile  strain  set 
up  by  centrifugal  force  alone  is  very  important  and  must  be 
allowed  for.  Suppose  we  consider  a  small  section  of  the  bullet 
jjs  a  fly-wheel  \\  ith  the  jacket  acting  as  the  rim,  the  thickness 


of  which  is  about  0.020  inch,  making  the  mean  diameter  0.288 
inch. 

0.288 

The  mean  velocity  of  the  rim  =  V  =  ir  x X  194,400  = 

12 
14,650 

1  I.C.'iO  feet  per  minute  ;= =r244  feet  per  second. 

60 
The  sinu  of  the  centrifugal   (radial)   forces  of  the  whole  rim 
of  a  fly-wheel  Is 

Wv"        4Wt'  Rr' 

F  = = =  0.00034 1  WRr\ 

g  R  3,600  g 

where  F  =  centrifrgal  force  in  pounds, 
W=:  weight  of  rim  in  pounds, 
17=:  velocity  of  rim  in  feet  per  second, 
j7  =  32.10, 

7?  =  mean  radius  of  rim  in  feet, 
)•:=  revolutions  per  minute. 
The  resultant  of  half  of  this  force  tends  to  disrupt  one  half 
of  the  rim  from  the  other  half.  The  rupture  is  resisted  by  the 
two  sections  of  the  rim  at  each  end  of  the  diameter.  The  re- 
sultant cf  half  the  radial  forces  is  to  the  sum  of  half  of  the 
radial  forces  as  the  diameter  of  a  fly-wheel  is  to  halt  its  cir- 
cumference, or 

resultant  1 


sum  of  halt  the  radial  forces 


resultant  := —  x  sum  of  half  of  the  radial  forces 


0.000341  WRr- 


:  0.00010854    WRr". 


As  this   resultant   force  is  resisted   by  the  section  at  each 
end  of  the  diameter,  each  section  must  resist  a  force 
0.00010854  WRr- 


(?  —  - 


-  =  0.00005427  Wfi)- 


The  weight  of  a   rim   of  cupro  nickel,   one   square  Inch  in 
section,  is  about  23.95  R  pounds,  7?  being  in  feet.     Hence 
S  =  0.0013  R'-r'. 

2irRr                        4r  R'r 
But  as  r'  = ,  and  t!-  = ,  we  have 


60 
0.0013  v"  X  3,600 


S  =  - 


3,600 
:  7,070  pounds  per  square  inch. 


Without  doubt  this  is  well  within  the  safe  stress   for   the 
metal  used,  but  when  one  becomes  familiar  with  the  highly 


3.319  MiN.  ilachtnery,' 

Fig.  3.    Longitudinal  Section  of  Springfield  Army  Rifle  Cartridge 
vnth  Spitzer  Bullet 

trying  conditions  to  which  it  is  subjected  and  appreciates  the 
rapidity  with  which  the  bullet  is  accelerated  within  the  rifle 
barrel,  the  uniformly  satisfactory  results  obtained  are  surpris- 
ing. The  Ordnance  Department  and  the  commercial  manu- 
facturers are  constantly  at  work  to  produce  more  eflicient  and 
more  deadly  ammunition  and  if  the  progress  in  the  next  few 
years  is  anything  like  that  made  since  the  Spanish-American 
war,  the  mechanical  problems  presented  will  be  by  no  means 
inconsiderable,  and  will  become  as  essential  a  part  of  bullet 
design  as  the  ballistic  problems  are  to-day. 

*     *     * 

Mike. — Pat,  man,  me  fortune  is  made! 

Pof.— How  is  thot? 

Mike. — I've  invinted  a  machine  for  sweepin'  the  sthreets  that 
will  do  the  wurrk  of  six  min. 

Pat. — An'  ye  think  ye're  a  great  man  to  take  the  bread  and] 
butther  out  of  the  mouths  of  yere  fellow  min 

Mike  (softly). — Hush,  man!  it  takes  siven  min  to  wurrk  tbej 
machine! 
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FORM  GRINDING  OPERATIONS  IN  THE  SHOPS 
OP  THE  LANDIS  TOOL  CO. 

RALPH  E.   KIjVNDEHS" 

The  griiuliiiK  wheel  has  found  but  a  limited  application 
for  grinding  otiier  than  plane,  cylindrical  and  conical  sur- 
faces. In  this  respect  its  field  is  not  so  universal  as  that  of 
the  milling  machine  and  the  lathe,  which  readily  adapt  them- 
selves to  the  use  of  form  cutters  and  tools.  In  the  grinder 
the  difficulty  lies  in  the  shaping  of  the  periphery  of  the  wheel 
to  the  form  it  is  desired  to  reproduce  in  the  work.  This  opera- 
tion offers  more  of  a  problem  than  in  the  case  of  a  cutter  or 
lathe  tool,  it  being  necessary  to  provide  attachments  with 
mechanical  means  for  guiding  a  diamond  point  to  follow  the 
outline  desired  on  the  wheel  surface.  Despite  this  handicap, 
the  Landis  Tool  Co.,  of  Waynesboro,  Pa.,  has  found  it  prolit- 


of  the  wheel  is  formed  Is  determined  by  the  distance  from  the 
point  of  the  diamond  to  this  axis.  This  radius  Is  adjusted 
by  thumb-screw  D,  suitable  graduations  (not  shown  in  the 
engraving)  being  provided  for  making  this  adjustment. 
Holder  C  is  supported  at  the  upper  end  in  the  bearing  In 
frame  A.  At  the  lower  end  it  is  provided  with  a  roll  B, 
w  hich  bears  against  a  seml-clrcular  seat  In  frame  A,  'con- 
<'entrlc  with  axis  t  x.  By  adjusting  the  nut  and  stud  at  F, 
thus  clamping  together  the  split  shown  in  arm  C,  roll  E  Is 
kepi  flrnily  pressed  against  its  seat.  This  takes  the  thrust 
of  the  diamond  against  the  wheel  at  the  lower  end  of  C.  The 
diamond  and  its  holder  are  rocked  about  axis  xx  by  handle 
(/'.  playing  between  stops  H. 

The  operation  of  the  device  is  as  follows:  The  diamond  In 
B  having  been  adjusted  by  thumb-screw  D  and  the  gradu- 
ations to  the  proper  radius,  stops  H  are  set  in  the  proper 


-      -   ^'V 

^ «  /,  i; 

Fig.  1. 


Grinding  the  Cro^m  on  the  Faces  of  Cone   Pulleys  in  a 
Landis  Grinder 


able  to  make  extensive  use  of  such  truing  attachments  for 
simple  operations.  Examples  of  work  formed  in  this  way  are 
herewith  illustrated  and  described. 

Crowning  Cone  Pulleys 

In  Fig.  1  Is  shown  a  cone  pulley,  mounted  in  a  large  plain 
grinding  machine,  which  carries  a  wheel  shaped  to  give  the 
desired  crowning  for  the  belt  surface.  To  produce  this,  the 
wheel  is  concave  to  the  proper  radius  and  fed  directly  Into 
the  face  of  each  step  of  the  pulley,  thus  giving  it  the  proper 
shape  and  the  desired  fineness  of  finish  in  the  same  operation. 

The  interest  in  this  operation  attaches,  of  course,  to  the 
means  provided  for  grinding  the  concave  contour  on  the 
wheel.  The  attachment  shown  in  use  in  Fig.  2  is  employed 
for  this  purpose.  This  consists,  it  will  be  seen,  of  a  base 
mounted  on  the  clamping  surface  of  the  work-table,  and  carry- 
ing a  pivoted  arm  through  which  is  adjustably  mounted  a 
swiveling  diamond  holder.  This  holder  may  be  rotated  about 
an  approximately  horizontal  axis  by  means  of  the  worm  and 
worm  gear  and  hand-wheel  shown.  By  adjusting  the  arm 
about  its  pivot  and  the  holder  about  the  arm,  the  axis  of  the 
latter  may  be  so  located  with  reference  to  the  wheel,  that  a 
concave  surface  of  any  reasonable  radius  may  be  cut  out 
from  the  wheel.  The  adjustment  is  so  flexible,  in  fact,  that 
a  practically  straight,  or  even  a  convex  surface  can  be  pro- 
duced on  the  wheel  if  it  is  required. 

Grinding  Fillets  on  Crank-shafts  _ 
Another  example  of  form  grinding  occurs  in  the  finishing  of 
crank-shafts.  The  crank-pins  and  journals  are  provided  with 
fillets  at  their  junction  with  the  cheeks  of  the  crank.  To 
produce  a  satisfactory  job,  these  fillets  should  be  formed  by 
the  edges  of  the  wheel,  which  should  be  carefully  shaped  to 
the  desired  radius.  Figs.  3  and  4  illustrate  the  fixture  de- 
signed for  this  operation. 

The  frame  of  the  fixture  A,  is  mounted  on  top  of  the  regu- 
lar back-rest  of  the  machine  as  shown.  The  diamond  is  set 
in  the  end  of  holder  B.  which  is  in  turn  supported  by  arm  C. 
which  swivels  about  axis  x  x.     The  radius  to  which  the  corner 


pig.  2.     Fixture  for  Shaping  a  Concave  Face  In  the  Wheel  for 
Crowning  Pulleys 

holes  for  the  corner  of  the  wheel  to  be  trued.  These  stops 
give  90  degrees  of  movement,  allowing  the  diamond  to  swing 
from  the  front  face  around  to  the  side.  Holding  handle  O  in 
the  position  shown,  so  that  the  diamond  is  in  front  of  the  axis 
of  rotation,  the  wheel  is  first  trued  up  on  its  front  face  by  the 
usual  movement  of  the  wheel  back  and  forth  past  the  dia- 
mond. When  this  has  been  trued  up.  without  disturbing  the 
cross  feed  of  the  wheel,  the  diamond  is  moved  cff  to  one  side 


W        '   ^Ji&M^^^^^^^^^^^^^^^n'           ^^^^^^^^^^1 

^       IT-         ■ 

'  Associate  Editor  of  Machixeey. 


Fig.  3.    Truing  Device  for  Forming  "Wheel  to  Grind  Fillets  on  Journals 
and  Pins  of  Crank-shafta 

and  handle  G  is  recked  down  to  the -90  degree  position  on 
that  side  as  determined  by  the  stops.  Rocking  handle  G  back 
and  forth  through  the  90  degrees,  the  table  is  gradually  fed 
up  to  the  corner  of  the  wheel  until  the  latter  is  completely 
rounded  to  the  radius  desired.  For  the  other  corner,  handle 
G  is  brought  back  to  the  central  position,  stops  H  are  changed 
to  permit  90  degrees  of  movement  in  the  other  direction,  and 
the  diamond  is  fed  back  to  the  other  corner,  which  is  rounded 
in  the  same  way. 


934 


MACHINERY 


August,  1909 


Fig.  i  also  shows  quite  plainly  the  construction  of  the  leRU- 
lar  back-rest  used  in  the  Laniiis  grinding  machine.  The 
worlv  is  supported  by  two  rests  of  maple  at  J  and  A'.  The 
lower  rest  A'  is  mounted  on  a  pivoted  arm  L,  which  may  be 
swung  toward  or  away  from  the  work  by  thumb-screw  M. 
This  adjustment  does  not  have  to  be  changed  often,  since  the 
variation  in  the  height  of  the  work  makes  practically  no 
difference  in  the  diameter.     Thumb-screw  ,1/   is  therefore  pro- 


DRIVING  SHAFT 


Miicliim^ri/,  A,  i'. 

Fig.  4.    Detail  of  Radius  Forming  Attfachment 

"vided  with  a  clamp-bolt  at  K.  The  upper  rest  J  is  mounted 
in  the  end  of  a  plunger  O,  which  is  backed  by  thumb-screw  P, 
having  knurled  lock  screws  Q.  In  long,  slender  cylindrical 
work  this  rest  is  constantly  set  up  by  the  workman  as  the 
grinding  progresses,  the  adjustment  being  made  for  each  rest 
at  a  time  when  the  wheel  is  at  work  at  another  part  of  the 
shaft;  it  is  possible  at  that  time  to  be  guided  by  the  sense 
of  touch  in  setting  up  the  back-rest.  For  crank-shaft  grind- 
ing it  is  ordinarily  not  necessary  to  adjust  the  rests  during 
the  operation. 

What  may  be  considered  a  form  grinding  operation,  though 
of  the  simplest   order,   is  perfoi-med   on  the  piece  of  work   in 


Fig.  5.    Example  of  "Chip"  Produced  in  Heavy  Cross-feed  Grinding 

Pig.  6.  This  shows  a  wheel  spindle  for  the  Landis  grinding 
machine.  It  will  be  noticed  that  a  portion  of  the  spindle  at 
the  right  end  is  turned  down  to  a  small  diameter  to  receive 
the  thrust  and  adjustment  collars.  This  shaft  is  case-hard- 
ened. Difficulty  was  experienced  in  the  hardening  from  the 
breaking  oft  of  this  %-inch  diameter  extension.  To  remedy 
this,  the  present  method  is  to  carry  the  1.488-inch  diameter 
clear  out  to  the  end  of  the  shaft  at  the  right,  and  case-harden- 
ing it  in  that  condition,  the  shaft  being  finished  except  for 
this  portion.     After   hardening,   the  spindle   is   placed   in   the 


Krinilirig  machine  again,  and  a  wheel  the  full  width  of  the 
part  to  be  machined  (that  is  to  say,  about  3  inches  face)  is 
used  to  grind  below  the  case  hardening.  The  wheel  is  not 
traversed  back  and  forth  as  in  ordinary  grinding,  but  is  fed 
straight  In,  reducing  the  diameter  about  3/16  Inch.  It  is  then 
possible  to  finish  the  arbor  at  this  point  in  the  lathe,  as  the 
coie  of  the  spiiulle  is  soft.  It  will  be  seen  that  this  is  a 
form  grinding  opei-ation,  in  spite  of  its  simplicity. 

An  interesting,  though  now  well-known,  phenomenon  is  con- 
nected with  this  operation.  If  the  hardness  and  grain  of  the 
wheel  is  exactly  right,  forcing  it  into  the  work  with  a  heavy 
feed  will  produce  a  "chip"  very  strongly  resembling  that  pro- 
duced   with    a    wide    foini    tool    under    the    same    conditions. 


l^ffi- 


Fig.  6. 


A  Grinding  Machine  Spindle ;  the  ^-Inch  Diameter  Is  machined 
after  Case-hardening 


When  these  chips  first  appeared,  there  was  considerable  dis- 
cussion as  to  their  nature,  but  it  is  now  pretty  definitely  set- 
tled that  they  are  formed  of  molten  bits  of  metal,  which  rap- 
idly accumulate  and  are  fused  together  into  the  solid,  ribbon- 
like  form  shown  in  Fig.  5.  There  is  no  advantage  in  produc- 
ing these  chips,  but  they  are  bound  to  appear  if  conditions 

are  right  for  them. 

«     *     * 

THE   SILVER  DOLLAR  CHECK  SYSTEM 

W.  L.  B. 

When  I  was  running  a  lathe  in  the  old  railroad  shops  at 
Scranton,  a  new  man  came  in  one  morning  and  took  a  big 
lathe  opposite  mine.  He  was  a  country  jay  of  the  greenest 
liind,  but  he  soon  showed  that  he  could  do  a  good  piece  of 
work,  though  his  queer  way  of  doing  it  would  make  us  won- 
der what  kind  of  a  country  shop  he  came  from.  The  boys 
gradually  broke  him  in  to  our  ways  by  their  own  gentle  meth- 
ods. Jim,  who  ran  a  lathe  which  was  on  the  other  side  of 
the  new  man,  was  particularly  active;  he  soon  fixed  up  a 
game  vv-ith  one  of  the  apprentice  boys,  and  started  right  in. 
Jim  called  the  boy,  and  pitching  him  a  big  silver  dollar  in  a 
way  to  attract  the  attention  of  the  country  man.  told  him  to 
go  to  the  tool-room  and  get  a  file.  The  boy  did  so,  and  then, 
on  the  quiet,  returned  the  dollar.  Soon  Jim  called  the  boy 
and,  again  pitcliing  him  the  silver  dollar,  told  him  to  get  a 
wrench,  and  so  it  went  on,  Jim  calling  the  boy  and  every 
time  giving  him  the  dollar  as  he  told  him  to  get  soine  tool. 

Tlae  country  man  observed  this  careless  exchange  of  money 
until  he  couldn't  keep  in  any  longer;  then  he  asked  Jim  why 
he  gave  the  boy  a  dollar  every  time  he  wanted  a  tool.  Jim's 
chance  had  come  and  he  started  right  in  to  improve  it.  He 
said  that  the  rule  of  the  place  was  that  fifty  cents  had  to  be 
deposited  for  every  tool  taken  from  the  tool-room,  and  when 
the  tool  was  returned  it  was  examined  and  a  charge  made 
for  the.  wear.  The  other  fifty  cents  was  graft  for  the  tool- 
room keeper,  who  was  a  crank  and  who  wouldn't  give  the 
men  any  tools  unless  they  put  up  the  fifty  cents  whicli  he 
put  in  his  own  pocket.  Jim  went  on  to  say  that  it  was  use- 
less to  kick  against  the  system  as  the  foreman  insisted  on 
the  work  being  done,  and  as  they  had  to  get  the  tools  from 
the  tool-room,  there  was  no  other  way. 

The  country  man  was  taking  the  bait  fine,  and  in  his  inter- 
est he  asked  Jim  how  much  he  made  a  week.  Jim  said 
twelve  dollars,  but  as  his  board  was  five  and  drinks  five  more 
and  as  the  tools  cost  him  a  couple  of  dollars  a  day  he  was  not 
getting  along  very  fast. 

Our  country  friend  went  back  to  his  lathe  in  a  dazed  con- 
dition, and  it  was  comical  to  watch  the  exceeding  slowness 
with  which  the  bright  light  of  truth  percolated  that  country 
head. 

He  made  good  in  the  shop  all  right,  but  for  some  reason 
he  and  Jim  never  became  chums. 

*     *     * 

Brass  for  brazing  should  contain  at  least  seventy-five  per 
cent  of  copper  in  order  to  prevent  its  melting  and  flowing 
away  during  the  brazing. — Brass  World. 


August,  1909 


MACHINERY 


935 


Don't 

Don't 

Don't 

Don't 

Don't 

Don't 

Don't 

Don't 

Don't 

Don't 

Don't 

Don't 

Don't 

Don't 

Don't 

Don't 

Don't 

Don't. 

Don't 

Don't 

Don't 

Don't 

Don't 

Don't 

Don't 

Don't 

Don't 

Don't 

Don't 

Don't 

Don't 

Don't 

Don't 

Don't 

Don't 

Don't 

Don't, 

Don't 

Don't 

Don't 

Don't 

Don't 

Don't 

Don't 

Don't 

Don't 

Don't 

Don't 

Don't, 

Don't 

Don't 

Don't 

Don't 

Don't 

Don't 

Don't 

Don't 

Don't 

Don'r 

Don't 

Don't 

Don't 

Don't 

Don't 

Don't 

looked. 

• 

Don't 
work. 

Don't 
chine. 


DONTS  FOR  DRAFTSMEN* 

JOHN  S.  MYERai 

forget  fillets, 
forget  impact, 
omit  oil  holes, 
scoff  at  theory, 
omit  oil  grooves, 
omit  dimensions, 
forget  check-nuts, 
slight  the  details, 
repeat  dimensions, 
use  fancy  lettering, 
show  fancy  oil  grooves, 
claim  credit  not  due  you. 
despise  accepted  practice, 
crowd  bolts  too  near  ribs, 
work  without  a  slide  rule, 
be  stingy  about  clearances, 
forget  the  value  of  graphics, 
start  unprofitable  arguments, 
be  afraid  to  soil  your  hands, 
put  foolish  notes  on  a  drawing, 
put  unnecessary  finish  on  parts, 
pretend  to  be  what  you  are  not. 
bend  levers  if  it  can  be  avoided, 
imagine  you  own  the  company, 
forget  to  allow  for  adjustments, 
get  the  patent  bee  in  your  bonnet, 
forget  clearance  for  moving  parts, 
be  unpractical  in  applying  theory, 
fail  to  keep  notes  on  valuable  points, 
repeat  same  detail  in  different  views, 
put  figures  of  no  account  on  drawings, 
be  timid  or  you  will  soon  be  a  doormat, 
leave  too  much  for  the  tracer  to  fix  up. 
go  into  needless  refinement  of  figures. 
work  all  the  time — recreation  brightens, 
show  plan  view  of  nuts — life's  too  short, 
if  a  checker,  make  unnecessary  changes, 
raise  a  howl  when  asked  to  make  changes, 
forget  that  blacksmith  work  is  expensive, 
look  for  snaps — they  are  not  worth  having, 
be  afraid  to  acknowledge  you  were  wrong, 
think  the  company  cannot  do  without  you. 
make  two  parts  where  one  will  do  the  trick, 
think  a  checker  has  a  cinch;  try  it  yourself, 
be  biased:  keep  your  mind  open  to  conviction, 
hesitate  to  make  some  original  investigations, 
forget  that  looks  sometimes  sells  the  machine, 
make  new  patterns  when  old  ones  can  be  used, 
.scale  drawings  when  dimensions  are  available, 
provide  awkward  or  poor  means  for  lubrication, 
be  disloyal  to  an  employer  who  uses  you  square, 
forget  the  old  saw.  "Experience  is  a  dear  teacher." 
trust  set-screws  to  deliver  much  power;  use  a  key. 
forget  that  keys  sometimes  have  to  be  drifted  out. 
hold  extended  conversations  during  working  hours, 
section  line  a  lead  pencil  drawing  except  free-hand, 
forget  that  a  little  knowledge  is  a  dangerous  thing, 
use  cast  gears  for  high  speeds;  cut  teeth  are  better, 
be  afraid  to  show  enough  views  to  make  things  clear, 
use  a  slide-rule  for  calculations  which  must  be  exact, 
save  ink — heavy  lines  and  bold  figures  are  the  thing, 
put  set-screw  s  ISO  degrees  apart ;  90  degrees  is  better, 
give  dimensions  in  32nds  when  Sths  are  close  enough, 
put  ribs  in  tension  if  they  can  be  put  in  compression, 
put  important  dimensions  where  they  may  be  over- 
be  without  one  or  two  good  papers  bearing  on  your 
forget  what  class  of  workmen  are  to   handle  a  ma- 


•  For  "Don'ts"  previousl.v  published  in  M.\cni.NF.RV  soe  :  Don'ts  for 
the  Blacksmith.  February,  1909;  Don'ts  for  Inventors.  Januar.v.  1!>0J» : 
Don'ts  for  Machinists.  March.  190.S :  More  Draftsmen's  Don'ts.  .Tune. 
1900:  Hard  Lines  for  Draftsmen,  October,  ino.'i  :  Practical  Don'ts  for 
Machinists.  1,  June,   1905  ;  2,  January,   IdOfi  :  :!.  Februarv,   lOiH!. 

t  Address  ;    2456  Almond  St.,  Philadelphia.  Pa. 


Don't  omit  minor  details;    it  causes  endless  coofuBion  and 
delay. 

Don't  put  a  stud  where  a  through  bolt  can  just  as  readily 
be  used. 

Don't    set    down    dimensions    from    scale    until    you    have 
checked  them. 

Don't  forget  that  any  fool  can  criticize,  but  any  fool  can- 
not do. 

Don't  Join  a  %-lnch  rib  on  a  section  3  Inches  or  1   inches 
thick. 

Don't  lay  a  thing  out  when  you  can  trace  it  from  an   ol(l 
drawing. 

Don't  put  dimensions  on  top  of  lines;  make  them  out  in  the 
open. 

Don't  use  any  other  kind  of  note-book  but  the  loose  leaf 
variety. 

Don't  forget  that  most  calculations  are  at  best  but  approxi- 
mations. 

Don't  worry  over  infinitesimals  or  non-essentials — eliminate 
them. 

Don't  waste  your  noon  hour — a  trip  through  the  shop  will 
help  you. 

Don't  be  close-fisted  with  your  data.    Swap  with  your  asso- 
ciates. 

Don't   balk  at  an  excursion   into  the  unknown:    It  may   be 
profitable. 

Don't  imagine  a  man  falls  onto  success  like  a  blind  pig  into 
a  well. 

Don't  stay  out  late  with  the  boys — a  big  head  is  not  a  clear 
head. 

Don't  consider  strength  alone — rigidity  is  often  the  prime 
object. 

Don't  draw  anything  without  some  Idea  of  how  it  is  going 
to  be  machined. 

Don't  use  standard  nuts  on  parts  much  adjusted — use  spe- 
cial long  ones. 

Don't  trust  to  the  eye  for  proportions  of  important  parts — 
calculate  them. 

Don't  hesitate  about  changing  a  drawing  when  the  design 
can  be  improved. 

Don't  imagine  every  idea  you  get  is  a  new  one — this  earth 
is  fail-ly  old. 

Don't  forget  that  drop  forging  saves  money  when  in  suffi- 
cient quantity. 

Don't  forget  your  ideas  are  your  own  if  not  worked  up  on 
the  company's  time. 

Don't  be  unsystematic;  you  may  thereby  be  going  the  long- 
est way  round. 

Don't  accept  matters  of  opinion  when  matters  of  fact  can 
be  clearly  shown. 

Don't  branch  off  onto  matters  extraneous  to  the  points  un- 
der consideration. 

Don't  hesitate  to  propose  improvements  or  new  ideas — you 
will  gain  thereby. 

Don't  make  special  parts  when  a  standard  part  can  be  made 
to  fill  the  bill. 

If  weak  in  the  chest,  don't  be  a  draftsman — be  a  surveyor 
or  get  a  milk  route. 

Don't  forget  it  is  easier  to  rub  out  lines  on  paper  than  to 
change  iron  and  steel. 

Don't  wear  cuffs;  take  off  your  coat  and  roll  up  your  sleeves 
— be  untrammeled. 

Don't  forget  that  good  judgment  is  often  the  highest  court 
of  appeal  in  design. 

Don't  forget  that  your  view-point  might  be  changed  if  you 
owned  stock  in  the  company. 

Don't    locate   holes   which   have  to  be   laid   out.   in  angular 
measure — give  the  chord. 

Don't  put  bosses  on  opposite  sides  of  forged  levers  if  it  can 
be  avoided. 

Don't    expect    to    have    everything    ideal:    you    will    nearly 
always  have  to  compromise. 

Don't  tell  all  you  know  unless  it  doesn't  take  long,  in  which 
case  it  is  immaterial. 

Don't  forget  that  a  hand  pointing  to  an  important  note  will 
catch  the  workman's  eye. 
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Don't  change  dimensions  from  your  figures  to  the  checker's 
until  you  have  confirmed  them. 

Don't  forget  that  the  tracer  wants  to  be  a  draftsman,  and 
give  him  a  chance  whenever  you  can. 

Don't    forget   to   consldi^r   the   pattern-malier   and   molder — 
their  worli  costs  money. 

Don't  search  all  over  tlie  room  for  a  protractor;   use  your 
tables  of  sines  and  tangents. 

Don't  start  a  job  until  all   tlie  requirements  and  available 
data  are  secured  and  digested. 

Don't  refrain  from  calling  attention  to  points  you  l<no>v  the 
chief  would  lilve  a  say-so  on. 

Don't   put   1/16-inch   and    'i-inch   finish   pads  where  V4-lnch 
and   U'-'ich  ones  can  be  used. 

Don't  forget  that  force  travels  in  straight  lines  or  else  pro- 
duces bending  stresses. 

Don't   forget   that  curved    ribs  are   more   expensive   in   the 
pattern  shop  than  straight  ones. 

Don't  forget  that  new   drawings  of  old   parts  can  best  be 
made  directly  on  the  tracing  cloth. 

Don't   forget  center  lines.     A  circle  without  its  center  lines 
looks  like  a  bald-headed  man. 

Don't  forget  that  the  company  is  not  running  an  art  gallery, 
but  a  manufacturing  establishment. 

Don't  have  too  much  all-abiding  faith  in  the  factor  of  safety 
to  cover  up  inadequate  design. 

Don't  get  the  graphic  bug  (or  any  other)    in  your  head  to 
the  exclusion  of  better  methods. 

Don't  put  a  lot  of  cored  work  on  a  "one-casting-only"  job. 
A  little  extra  metal  is  cheaper. 

Don't  disregard  the  erector;    take  the   machine   apart  and 
assemble  it  while  making  the  drawings. 

Don't  use  dowel  pins  for  heavy  thrusts  when  fitted  bolts  or 
tongues  can  be  used  to  advantage. 

Don't  have   a  different   tool   for  each  different  line;    a  few 
simple  ones  save  time  in  the  end. 

Don't  forget  the  machinist  when  dimensioning;   his  dimen- 
sions should  be  from  finished  surfaces. 

Don't  use  an  over-hung  pin  if  it  can  be  supported  on  both 
ends  as  readily. 

Don't  ask  the  chief  questions  you  can  answer  yourself  by 
second  thought  or  by  the  use  of  your  eyes. 

Don't  imagine  rough  castings  come  just  like  the  drawing; 
they  vary  and  you  must  allow  for  It 

Don't  set  down  a  dimension  without  laying  your  scale  on  it 
— it  is  a  mighty  good  check. 

Don't  be  given  to  snap  judgment.     Have  some   foundation 
upon  which  to  base  your  opinions. 

Don't  imagine  that  all  parts  have  to  be  made  in  your  own 
shop.     Sometimes  you  can  do  better  outside. 

Don't  use  studs  when  tap-bolts  make  the  part  easier  to  re- 
move, unless  for  other  good  reasons. 

Don't  say  theory  when  you  mean  hypothesis;    call  a  thing 
by  its  right  name,  whatever  it  be. 

Don't  make  picture  drawings  for  the  workman — when  such 
drawings  are  required,  hire  an  artist. 

Don't  make  extra  machine  work   on   parts  to  save  a  little 
metal  unless  w-eight  is  mighty  important. 

Don't  form  the  whistling  habit — it  annoys  others  and  dis- 
tracts your  own  mind  from  the  worli. 

Don't,  when  lines  are  close  together,  make  arrows  so  the 
workman  cannot  tell  which  line  they  go  to. 

Don't  forget  that  a  change  of  position  often  kicks  a  man 
out  of  a  bad  rut. 

Don't  say  "%-inch  cored  holes"  or  "core   %-inch  holes  for 
%-inch  bolts" — say  %-inch  core. 

Don't  say,  "drill   and   tap  for   34-incij  gas  pipe" — it  makes 
the  machinist  tired.    Say  %-inch  pipe  tap. 

Don't  put  special  threads  on  the  drawing  until  you  know 
how  they  are  going  to  be  cut. 

Don't  forget  that  cores  require  support  and  vent,  and  that 
provision  must  also  be  made  for  clearing  them  out. 

Don't  raise  objections  to   everything  proposed — manage   to 
see  the  good  points  also. 

Don't  try  to  impose  your  personal  opinions  on  others — re- 
member the  old  woman  who  kissed  the  cow. 


Don't  change  patterns  for  mere  personal  preferences  of  de- 
sign— the  next  man  may  change  them  back  again. 

Don't  think  you  are  the  whole  show — there  are  others  who 
have  trouble  before  the  design  is  working. 

Don't  put  all  dimensions  on,  then  all  arrow  heads;  you  are 
sure  to  miss  some  of  the  latter  by  this  method. 

Don't  forget  that  natural  functions  are  quicker  to  use  than 
logarithmic   when   multiplying  by   even   figures. 

Don't   make   changes    in   a    half-hearted,    dispirited,   sloppy 
manner.     Make  them  as  good  as  the  rest  of  the  job. 

Don't  make  parts   right  and   left   when   it  can   be  avoided, 
even  if  some  changes  in  the  drawing  are  necessary. 

Don't  mix  styles  of  printing;    for  instance,  Italics  and  Ro- 
man, vertical  and  slanting,  or  backhand  and  vertical. 

Don't  forget  that  while  you  are  young  and  single  is  the 
time  to  do  your  moving  for  a  varied  experience. 

Don't  lead  ropes  off  the  bottom  of  a  drum  when  it  can  be 
avoided;  they  lead  much  better  from  the  top. 

Don't  try  to  smoke  and  draw  simultaneously — you  don't 
enjoy  the  smoke  and  it  interfere^  with  your  work. 

Don't  ask  a  tracer  to  do  a  job  for  you  which  takes  longer  to 
explain  to  him  than  it  would  to  do  it  yourself. 

Don't  wait  until  the  tracing  is  made  before  writing  the  bill 
of  material;  there  are  many  good  reasons  for  this. 

Don't,  unless  an  expert,  attempt  to  dictate  a  proposal  or 
specification  without  first  roughly  blocking  it  out. 

Don't  forget  the  value  of  free-hand  sketching;  it  is  a  great 
aid  towards  securing  a  mental  picture  of  what  is  required. 

Don't  waste  time  rubbing  and  redraw-ing  which  could  be 
avoided  by  roughly  sketching  out  the  scheme  first. 

Don't  commence  a  layout  blindly  when  it  is  possible  to 
secure  a  good  mental  picture  of  the  requirements. 

Don't  forget  the  value  of  sections  or  little  true  plane  pro- 
jections of  parts  which  are  at  an  angle  to  the  main  body. 

Don't  put  a  %-inch  bolt  or  set-screw  where  a  %-inch  or  •'^4- 
inch  one  would  remove  all  doubt  as  to  security. 

Don't  be  industrious  only  when  the  chief  is  around,  but  plug 
away  faithfully  and  you  will  some  day  be  discovered. 

Don't  scoff  at  theory;  theory  is  crystallized  fact.  There  is 
a  wide  divergence  between  theory  and  hypothesis. 

Don't  forget  to  allow  for  the  efficiency  of  various  mechan- 
isms;   friction   is  often  a  very   important   factor. 

Don't  perform  extended  trigonometrical  calculations  when 
scaling  a  layout  is  sufficiently  accurate  and  quicker. 

Don't  let  a  stop  strike  a  moving  part  at  a  great  distance 
from  its  center  of  percussion  if  it  can  be  avoided. 

Don't  use  abbreviations  no  one  understands  but  yourself; 
you  may  even  forget  what  they  mean  In  a  year  or  so. 

Don't  draw  two  arcs  tangent  for  a  reverse  curve — they  give 
a  hump-backed  appearance.     Connect  them  by  a  straight  line. 

Don't  forget  the  Lord  did  not  make  man  witli  ribs  on  the 
outside  of  his  body,  and  that  smooth  contours  are  pleasing. 

Don't  draw  a  moving  part  in  a  dozen  different  positions  for 
clearance — trace  it  and  shift  the  tracing  over  the  layout. 

Don't  say.  "Bore  6-inch  diameter"  or  "6-inch  diameter 
bored"-:-say  bore  6-inch.     (Any  fool  knows  it  is  not  square.) 

Don't  put  little  undercuts  on  castings;  they  seldom  save 
much  metal  and  cause  the  pattern-maker  and  molder  lots  of 
trouble. 

Don't  send  a  solid  wheel  out  as  a  repair  or  additional  part 
when  it  would  save  money  in  erection  by  having  the  wheel 
split. 

Don't  forget  that  the  draftsman  should  be  a  designer,  and 
to  reach  that  stage  he  must  study  outside  of  working  hours 
— life  is  short. 

Don't  undervalue  the  process  of  elimination  when  attempt- 
ing to  arrive  at  a  decision  where  numerous  factors  are  ap- 
parent. 

Don't  copy  other  concerns'  designs;  you  may  get  your  em- 
ployer into  trouble,  and  besides  it  is  poor  policy.  Study  de- 
signs, but  don't  copy. 

Don't  treat  the  shop  man  with  contempt  or  disrespect;  he 
knows  a  thing  or  two  and  dollars  to  doughnuts  he's  as  much 
a  man  as  you. 

Don't  destroy  mechanical  publications;  save,  at  least,  tlip 
articles  you  are  interested  in  and  file  them  in  some  way  so 
that  you  can  find  what  you  are  looking  for. 
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Don't  tliinU  that  you  know  more  than  the  chief;  maybe  you 
do  on  some  tliingB.  but  it  Is  bad  to  look  through  glasses  of 
that  color. 

Don't  niiilif  shroudiHl  pinions  just  a  little  wider  than  the 
gear;  leave  plmty  of  room,  say  (H/IC  X  pitch)  ■\-  'i  inch  on 
each  side  of  gear. 

Don't  try  to  draw  ail  of  one  view  first,  work  your  different 
views  up  together,  thus  seeing  the  relation  of  parts;  this  Is 
very  Important. 

Don't  use  long  compound  names  like  "Second  Intermediate 
Shaft  Bearing" — call  it  "bearing."  Assembly  drawing  should 
show  where  it  goes. 

Don't,  when  given  a  scheme  to  work  out,  Immediately  try 
to  work  in  something  else,  but  make  the  scheme  given  you 
work  if  possible. 

Don't  use  gold  where  clay  will  do;  for  Instance,  if  machin- 
ery steel  case-hardened  answers  the  purpose,  what  is  the  use 
of  using  tool  steel? 

Don't  give  up  in  despair  when  ideas  will  not  come;  take  a 
little  walk  out  inio  (he  shop,  come  back  and  try  again.  It 
helps   wonderfully   sometimes. 

Don't  imagine  a  shroud  has  to  be  thick  for  strength;  It  is 
entirely  a  matter  of  casting.  Thickness  =:  (14  X  pitch)  +  % 
inch  is  writer's  rule. 

Don't  repose  explicit  faith  in  figures  when  things  look  out 
of  proportion — you  may  have  made  an  error  in  calculating 
or  a  wrong  assumption  somewhere. 

Don't  leave  a  thing  just  good  enough,  or  on  the  ragged  edge, 
when  opportunity  exists  for  making  it  positively  and  abso- 
lutely adequate  to  all  requirements. 

Don't  spoil  the  entire  appearance  of  a  machine  by  one  or 
two  cheap  details;  for  instance,  an  unsightly  rough  lever,  or 
an  old  bent  flat  for  a  bracket. 

Don't  waste  too  much  time  in  explaining  the  mental  proc- 
esses whereby  you  fell  in  error;  although  if  they  can  quickly 
and  clearly  be  shown,  it  lets  you  down  easier. 

Don't  imagine  the  workman  only  needs  measurements  from 
the  pitch  line  for  cut  bevel  gears.  Give  outside  diameter,  face 
and  pitch  angle,  and  backing  from  point  of  tooth. 

Don't  be  ignorant  of  structural  design  because  you  are  in 
a  mechanical  line;  mani^  of  the  principles  are  valuable  In  ma- 
chine design. 

Don't,  if  a  boss,  imagine  your  men  will  stay  just  to  help  you 
out  when  they  can  do  better  elsewhere;  if  you  want  to  keep 
your  men  make  it  profitable  for  them  to  stay. 

Don't  prohibit  the  use  of  2-  and  4-inch  scales;  they  are  as 
readily  scaled  as  the  l-inch-tothe-foot  drawings  and  are  often 
better  in  every  way  than  I14,  3,  or  6-inch  scales. 

Don't  forget  that  the  stub  tooth,  of  higher  angle  of  obliquity 
than  the  present  standard,  is  going  to  be  the  coming  thing. 
(It  is  here  now,  but  too  few  persons  recognize  it.) 

Don't  go  to  war  without  arms;  for  instance,  don't  tackle  a 
job  without  preparation  (especially  a  new  line  of  work),  or 
go  out  to  measure  up  a  job  without  a  steel  scale  and  calipers. 

Don't  run  an  old  men's  home  or  a  kindergarten;  either  ex- 
treme is  liable  to  require  excessive  philanthropy,  for  the 
old  ones  die  and  leave  you,  and  the  young  ones  leave  of  their 
own  account. 

Don't  forget  that  multiplication  of  parts  costs  in  clerical 
work  on  orders,  cost  accounts,  etc.,  besides  being  more  parte 
for  the  erector  to  handle  and  to  carry  in  stock,  and  for  the 
user  to  replace. 

Don't  be  helpless  if  required  to  do  a  simple  mechanical  job 
just  because  you  are  a  structural  man — acquire  a  certain 
amount  of  general  knowledge;  it  will  be  very  helpful  even  in 
your  special  line. 

Don't  use  thin  nuts  where  standard  ones  will  do  just  as 
well;  for  thin  nuts  are  generally  made  from  standard  ones, 
therefore  cost  more;  and  standard  nuts  avoid  all  doubt  as 
to  the  old  check-nut  argument. 

Don't  imagine  thought  grooves  can  he  readily  obliterated; 
it  is  doubtful  if  they  can  ever  be  filled  up  entirely.  Start  A 
new  and  better  groove;  wear  it  deeper  by  using  it  oftener 
and  thus  short  circuit  the  old  path. 

Don't  imagine  an  idea  to  be  valueless,  or  a  man  incompe- 
tent, on  account  of  being  old;   old  is  but  a  comparative  term. 


and  age  Is  a  condition,  not  a  quality.  The  condition  may  in- 
dicate certain  qualities,  but  they  vary  with  the  individual.. 

Don't  forget  that  kinetic  energy  varies  us  the  square  of  the 
velocity;  this  fact  sometimes  changes  the  complexion  of 
things. 

Don't  forget  that  weight  varies  as  the  cul)c  of  like  dimen- 
sions and  that  a  part  twice  as  large  as  another  therefore 
weighs  eight  times  as  much,  and  If  rotating  at  the  same 
angular  velocity  has  2'X2'  =  32  times  the  energy  of  the 
part  one-half  aa  large. 


GOOD  AND  BAD  DESIGNS  OF  OFFSET  LEVERS 

JOHN  B.  MYBB8' 

Don't  make  levers  like  Figs.  1  and  3;  make  them  like  Figs. 
2  and  4,  and  thus  avoid  excessive  torsional  stresses  and  result- 
ant deflections.  The  reason  Is  as  follows:  On  section  AA. 
Fig.  1,  the  bending  moment  equals  I'l  and  the  torsional  mo- 


Fls-  1.    Poor  Deslern  of  Offset  Lever ;  Torsional  Moment  HIsrb 

ment  equals  Pl^;  on  section  Bli  the  bending  moment  equals 
PI.,  and  the  torsional  moment  equals  Pl^.  Thin  rectangular 
pieces  are  not  suitable  for  torsion,  hence  the  form  illustrated 
in  Fig.  1  will  be  subject  to  excessive  deflection  as  compared 
with  Fig.  2  in  which  the  weight  of  the  lever  is  the  same  or 
even  less. 

In  Fig.  2  the  bending  moment  on  section  BB  equals  PI,  and 
the   torsional   moment   equals   PI,.    The   reduction    in   torsion 


Fig.  2.    Good  Design  of  OfTset  Lever ;  Torsional  Motnent  Low 

in  comparison  with  Fig.  1  is  evident.  With  the  same  rec- 
tangular section  Fig.  2  will  not  suffer  the  same  torsional 
deflection  as  is  shown  in  Fig.  1. 

The  same  principle  is  illustrated  in  the  clutch  lever  in 
Figs.  3  and  4.  The  sections  AA  and  A,A,  are  each  subjected 
to  a  torsional  moment  equal  to  ij  PI  in  addition  to  a  bend- 
ing moment  equal  to  lo  T''i-  The  torsional  deformation 
causes  excessive  deflection  and  much  higher  fiber  stresses  than 
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the  designer   is  likely  to  anticipate,  if  he  has  not  given  the 
mattrr  consideration. 

The  preferable  form  is  that  shown  in  Fig.  4.     The  sections 
.1.1  and  A,A,  are  subjected   to  bending   only.   Ihe   nionirnt   on 
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Fig.  3.    Poor  Design  of  Clutch  Lever 

each  being  eqval  to  \-2  PI.  The  tension  in  the  top  fibers  t 
and  t,  in  consequence  requires  a  thrust  T  to  balance  it.  This 
puts  the  top  fibers  of  the  cross-piece  C  in  compression,  and 
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Pig.  4.     Preferred  Form  of  Clutch  Lever  Design 

the  lower  fibers  in  tension.  (See  section  BB.)  To  determine 
the  value  of  T.  calculate  the  unit  stress  f,  and  lay  out  as 
shown  to  the  right.  Scale  off  T  and  multiply  by  li  -^  b,.  The 
product  is  the  unit  stress  in  C. 

*  *     # 

An  ingenious  camera  has  been  devised  for  recording  the 
speed  of  automobile  speed  violators  and  furnishing  the  evi- 
dence to  convict  them  in  court.  The  camera  is  the  invention 
of  Professors  D.  F.  Comstock  and  H.  T.  Kalmus  of  the  Massa- 
chusetts Institute  of  Technology.  It  comprises  two  plate 
holders  and  a  stop  watch,  and  is  so  constructed  that  a  picture 
of  the  stop  watch  appears  in  each  exposure,  thus  giving  an 
automatic  record  of  the  time  elapsed  between  each  exposure. 
Tlie  operator  takes  his  place  on  the  highway  where  speed 
violators  pass,  within  focusing  distance  of  the  road.  When 
a  speeding  automobile  passes  a  certain  point,  the  upper  plate 
in  the  camera  is  exposed,  and  the  second  plate  is  exposed  at 
another  angle  as  soon  as  possible  thereafter.  A  simple  mathe- 
matical calculation  enables  the  exact  distance  traveled  to  be 
deduced,  and  the  watch  face  pictures  record  the  exact  time 
elapsed  between  the  two  points,  thus  making  Irrefutable  evi- 
dence of  the  speed. 

*  *     * 

No  sooner  had  flying  machines  of  various  types  become 
successful  enough  to  command  the  attention  of  military  ex- 
perts than  the  latter  began  to  busy  themselves  to  invent 
means  of  destruction  of  dirigible  balloons  and  aeroplanes. 
The  Krupp  firm  has  a  special  department  devoted  to  the  con- 
struction of  guns  intended  for  disabling  air  ships,  and  two 
models  have  been  brought  out,  one  for  discharging  explosive 
shells  and  another  for  throwing  a  burning  projectile,  and  it 
is,  perhaps,  no  exaggeration  to  say  that  as  much  genius  and 
energy  is  expended  on  these  means  of  destruction  as  is  ex- 
pended on  the  constructive  work  in  perfecting  the  flying 
machines.  This  is  the  price  great  nations  pay  for  being 
world  powers. 


EXPERIENCES  OP  A  YOUNG  TOOLMAKER 

T.  COVBY 

After  an  experience  of  about  two  years  in  a  machine  shop 
.lim  the  apprentice  boy  had  proved  that  there  was  material  in 
him  for  a  first  class  mechanic.  He  was  able  to  do  good  work 
on  many  of  the  machines,  and  had  a!so  spent  some  time  in  the 
erecting  room.  .lim  was  anxious  to  become  proficient  in  every 
branch  of  the  trade,  and  therefore  he  hailed  with  delight  an 
order  to  report  to  the  toolroom  foreman.  From  this  point  we 
will  follow  him  for  a  while  and  see  how  he  and  the  average 
apprentice  obtains  his  knowledge  of  the  trade. 

Mr.  Corbin,  the  foreman  of  the  toolroom  in  which  .lim 
was  to  work,  was  also  in  chargfe  of  the  blacksmith  shop,  store- 
house, and  the  oil  room,  and  consequently  his  time  was  so 
taken  up  with  matters  that  the  firm  considered  more  im- 
portant, that  he  really  was  unable  to  devote  the  time  and  per- 
sonal attention  to  training  his  apprentice  boys  that  he  would 
have  liked  to.  These  conditions  exist  in  a  great  many  of  our 
shops  throughout  the  country,  and  the  ndtural  consequence  is 
that  boys  are  thrown  on  their  own  resources  and  left  to  "pick 
up"  the  business  as  best  they  can;  and  It  is  a  fact  that  they 
get  their  training  mostly  from  the  journeymen  with  whom  they 
work,  whose  instructions  are  sometimes  good  and  sometimes 
bad.  Mr.  Corbin  realized  this  condition,  and  the  advice  that 
he  gave  to  Jim  could  be  summed  up  In  these  words:  "Keep 
your  eyes  open  and  think  for  yourself;  if  you  get  stuck  don't 
be  afraid  to  ask  questions." 

Jim's  first  job  was  to  make  a  dozen  IVl-inch  novo  steel  end- 
mills,  with  straight  flutes,  or  teeth.  He  was  given  the 
stock  and  a  finished  end-mill  in  good  condition  as  a  sample, 
and  was  told  that  he  could  get  a  gage  for  the  shanks  from 
one  of  the  boys  that  passed  out  tools.  He  was  also  instructed 
to  leave  the  straight  portion  1/32  inch  large,  and  to  allow 
the  shanks  to  project  3/16  of  an  inch  through  the  gage.  Jim 
carried  the  stock  to  a  vacant  place  on  the  bench  and  pro- 
ceeded to  center  it.  When  this  was  done  he  asked  the  fore- 
man what  lathe  he  was  to  use,  and  was  told  to  use  any  idle 
machine  that  was  suitable  for  his  work.  He  found  a  Hendey- 
Norton  lathe  with  a  taper  attachment  that  was  not  in  use, 
and  went  ahead  with  his  work  on  that.  After  getting  the 
gage  out  of  the  tool  department,  he  tried  it  on  the  shank  of 
the  sample  mill  that  he  had  been  given  and  found  that  the 
shank  projected  %-iach;  turning  to  the  man  working  next  to 
him  he  remarked  that  he  guessed  that  the  foreman  was  afraid 
to  let  him  turn  his  work  to  size. 

"How   is  that?"  the  man  asked. 

"Why  he  told  me  to  leave  the  straight  portion  of  these  mills 
about  1/32  Inch  large,  and  to  allow  the  shanks  to  pi'oject  3/1'' 
inch   through  this  gage;    this  sample  projects   %   inch." 

"Well  that  is  all  right — we  all  turn  them  that  way.  It  is 
done  to  leave  stock  for  grinding  after  the  mills  are  hardened. 
You  will  notice  that  the  gage  you  have  is  marked  plainly  'No. 
9  Brown  &  Sharpe  taper.  Tang  to  project  %  inch.'  These 
gages  were  made  up  to  insure  uniform  results  in  making  taper 
shanks.  This  Is  a  female  gage  (B  Fig.  1)  and  is  made  % 
inch  longer  on  the  large  end  than  the  standard  taper;  this 
is  done  to  make  sure  that  the  socket  will  not  strike  on  any 
shoulder  that  may  be  left  on  the  shank  before  the  taper  fits 
properly.  The  male  gage  (A  Fig.  1)  of  this  size  is  made  the 
proper  length  and  size  except  that  the  small  end  is  about 
1/16  inch  longer  than  the  standard.  If  you  were  to  try  gages 
of  this  size  together,  you  would  find  that  the  male  gage  was 
apparently  too  small  (or  the  female  gage  too  large)  as  it  would 
project  1/16  inch  through  the  small  end  oi  the  female  gage, 
and  the  large  end  of  the  latter  would  overlap  the  large  end  of 
the  male  gage  %  inch.  But  you  will  readily  see  that  If  a 
shank  fitted  to  the  female  gage  be  placed  in  a  socket  fitted 
to  a  male  gage,  the  small  end  will  not  go  home  by  116  inch, 
and  there  will  be  a  portion  of  the  shank  at  least  %  inch  long 
extending  out  of  the  socket.  (See  Fig.  2.)  This  allows  for 
driving  the  shanks  In  until  they  fit  tight,  and  also  for  wear  to 
a  certain  extent.  I  don't  think  you  will  find  gages  like  these 
in  every  tool-room,  but  there  should  be." 

"Yes,  I  should  think  they  were  a  good  thing,"  Jim  replied 
"By  the  way.  what  should  the  taper  be  for  a  No.  9  Brown  k 
Sharpe  shank?" 
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"All  nrowii  &  Sliarpe  tapers,  except  No.  10.  are  Vj  Inch 
to  the  foot.  No.  10  has  0.5161  inch  to  the  foot.  Morse  tapors 
vary  from  0.600  to  0.630  Inch  per  foot.  There  \s  a  blue-print 
over  there  mounted  on  a  boaril  givhiK  all  the  illniensions  In 
detail  lor  bolli  Urown  &  Sharpe  and  .Morse  tapers  of  all  sizes." 

"Thank  you."  said  .Ilni.  "1  benin  to  see  that  there  is  more  to 
this  Job  than  I  llKuiglit';  and  he  proceeded  to  turn  up  bis 
mills  without  an.v  trouble  until  he  wanted  to  recess  the  ends. 
Then  he  went  to  the  man  again  and  asked:  "How  would  you 
put  this  recess  in  the  ends  of  the  mills?  ("buck  one  end 
anil  run  the  other  in  the  steady-rest?" 

"Well,  of  course  you  could  do  It  that  way.  but  there  is  an 
easier  and  much  (iul<ker  way.  All  of  our  lathes  in  here  are 
fitted  with  half  centers  (Fig.  3),  and  to  cut  out  that  recess 
you  should  replace  the  regular  center  with  one  c(  these  half 
centers,  placing  the  cut  out  portion  toward  the  front  of  the 
lathe,  and  then  use  a  regular  boring,  or  hook  tool  to  make  the 
recess.  Of  course  you  will  be  cutting  out  the  center,  but  when 
it  gets  too  small  to  hold  the  work  safely  the  mill  can  be  re- 
moved and  the  center  drilled  deeper  with  a  combination 
center  drill  and  reamer.  I  usually  face  the  ends  of  my 
mills  and  put  the  recess  in  first,  because  if  the  drill  runs  off 
a  little  in  re-centering  it  is  less  liable  to  do  damage." 

Jim  followed  instructions  and  completed  his  work  in  the 
lathe.  Upon  looking  for  a  milling  machine  in  which  to  com- 
plete his  job.  he  found  them  all  in  use.  One  man  named 
George  was  nearly  through  and  Jim  asked  him  how  much 
longer  he  would  be  in  the  machine. 

"About  ten  minutes."  said  George. 

"How  many  teeth  are  you  cutting  In  that  reamer?" 

"Twelve." 

"Good!  Just  what  I  want.  I'll  clean  up  the  lathe  I  was 
using  and  you  w  ill  be  through  by  that  time."  and  he  was. 
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Fig.  1.    The  Way  in  which  Male  and  Female  Gages  for  End  Mills  should 
fit  togrether,  and  Male  Gage  properly  fitted  into  Socket 

Jim  put  one  of  the  mills  in  the  machine,  and  was  starting 
to  mill  the  teeth  when  Mr.  Corbin  came  up  antf  said.  'You 
should  mill  the  tangs  first  then  you  can  put  the  shanks  in  a 
collet,  place  it  in  the  index  head  and  mill  the  teeth.  You 
would  have  to  hold  them  in  a  collet  to  mill  the  ends,  and 
if  the  tangs  are  not  milled  the  shanks  will  not  fit." 

"While  Jim  was  milling  the  tangs  he  noticed  that  the  index 
pin  of  the  dividing  head  was  in  the  21-hoIe  circle,  and  looking 
at  the  table  he  saw  that  for  twelve  divisions  it  gave  3  turns 
and  13  holes  in  the  39-hole  circle.  Going  over  to  George,  he 
said:  "How  is  this?  You  said  that  you  were  cutting  12 
teeth  in  that  machine  and  the  index  pin  is  in  the  21-hole 
circle." 

"The  machine  is  set  up  for  twelve  divisions,  and  I  just  cut 
twelve  teeth  on  this  reamer,  "  said  George. 

"But  for  twelve  divisions  the  table  gives  3  turns  and  13 
holes  in  the  39-hole  circle." 

"Well  I  seldom  use  the  table.  I  index  in  the  quickest  way 
and  I  don't  change  the  index  plates  unless  It  is  necessary." 

"Then  there  must  be  other  circles  you  can  use  instead  of 
the  ones  given  in  the  table?" 

"Yes,   in   most  cases   there  are." 

"But  how  do  you  tell  which  ones  they  are?" 

"I  figure  it  out." 

"You  must  be  good  at  figures  if  you  can  do  that  quicker 
than  you  can  look  it  up  in  the  table,  or  change  the  index 
plates     either.     How  do  you  do  it?" 


"Well  It's  simple  enough  when  you  understand  It.  Yoa 
know  that  the  ordinary  Index  head  is  in  the  ratio  of  iU  to  1. 
that  Is,  It  takes  40  turns  of  the  index  handle  to  make  one- 
turn  of  the  spindle.  Now  Til  give  you  the  Utile  rule  I  uae. 
It  win  work  on  any  Index  head  of  any  ratio.  You  take  the 
ratio,  to  1,  of  the  index  head  and  put  It  down  as  the  numer- 
ator of  a  fraction,  and  use  the  number  of  divisions  you  wish  to 
make  as  the  denominator,  like  this:  40/12.  Now  reduce  this 
to  a  mixed  number  and  you  have  3.  and  4 '12.    Tliere  It  Is.  the 
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Fig.  2.    Shank  of  an  End  Mill  properly  fitted  to  the  Qage  and  Bocket 

whole  number  represents  the  number  of  turns:  the  numerator 
of  the  fraction,  the  number  of  holes  and  the  denominator 
the  circle.  You  learned  at  school  that  you  could  multiply  or 
divide  both  terms  of  a  fraction  by  the  same  number  without 
changing  its  value.  Now  we  will  divide  both  terms  of  thi.s 
fraction  by  4  which  reduces  it  to  its  lowest  terms,  or  1/3.  So 
to  get  12  divisions  the  index  handle  must  be  turned  three  anJ 
one-third  timts,  no  matter  what  circle  you  use;  and  it  is  plain 
that  any  circle  having  a  number  of  holes  that  can  be  evenly 
divided  by  3  may  be  used.  For  instance.  18  -f-  3  =  6.  or  6 
holes  in  the  18-hole  circle;  21  ^3=: 7,  or  7  holes  in  the 
21-hole  circle,  and  so  on." 

"That  looks  easy,"  said  Jim. 

"Yes,  and  it  is  easy,"  replied  George.  "You  try  it  every  time 
you  have  a  job  of  indexing  to  do.  and  you  will  soon  find  that 
you  can  do  it  without  pencil  and  paper,  and  it  will  save  you 
lots  of  time  hunting  up  tables  and  changing  index  plates." 

Jim  got  on  fairly  well  in  milling  the  teeth;  only  making 
one  mistake  in  indexing  by  failing  to  move  the  marker  the 
one-third  turn.  He  told  the  foreman  about  it,  and  Mr.  Corbiik 
replied  that  that  would  not  spoil  the  mill  entirely,  but  he- 
should  be  careful  about  such  things.  As  Jim  was  finishing 
up  this  operation  he  began  to  think  about  how  the  machine, 
was  to  be  set  up  for  milling  the  teeth  on  the  ends,  but 
could  reach  no  satisfactory  conclusion.  Going  over  to  George 
he  said:  "Say,  I  am  a  little  puzzled  as  to  how  to  mill  the 
teeth  on  the  ends  of  these  mills.  Will  you  kindly  give  me  a 
few  suggestions?" 

■I'll  help  you  all  I  can."  said  George.  "What  is  the  angle 
of  the  cutter  that  you  used  on  the  flutes?  ' 


Jfacft/Mcry..V.  r. 
Fig    3.    Half-center  for  the  Lathe 

"I  don't  know."  said  Jim.  "I  took  the  sample  mill  to  the- 
window  and  asked  for  a  cutter  like  the  one  used  in  making 
it." 

"Well  it  should  be  60  degrees,  as  that  is  what  we  use  on  the 
flutes  or  side  teeth  of  practically  all  mills,  and  for  cutting  the 
teeth  on  the  ends  we  generally  use  70-degree  cutters.  The 
reason  for  this  is  that  the  teeth  on  the  ends  do  not  want  to 
bo  as  deep  as  they  do  on  the  sides,  as  the  chip  room  would  not 
be  in  proportion  to  the  work  the  teeth  are  to  do:  the  teeth 
would  also  be  weak  on  the  corner  where  the  most  work  is 
done.  First  tip  the  index  head  up  to  about  75  degrees  from 
the  horizontal,  but  don't  be  particular  about  the  setting,  as 
you  will  have  to  make  changes  after  taking  a  couple  of  trial 
cuts  in  order  to  get  the  lands  of  equal  width  from  the  outside 
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to  the  center.  Tables  have  been  flguroil  out  that  will  Rive  you 
the  angle  to  which  the  head  sliould  be  set  for  a  certain  num- 
ber of  teeth  and  for  a  cutter  of  specified  angle,  but  there  are 
so  many  varying  conditions  affecting  this  angle  that  it  would 
have  to  be  a  pretty  elaborate  table  to  cover  them  all,  and  even 
then  the  errors  in  the  angles  of  the  cutters  due  to  grinding 
would  be  sufllclcnt  to  make  at  least  one  trial  cut  necessary  to 
get  the  correct  angle.  As  you  are  cutting  a  right-hand  mill 
you  should  get  a  left-hand  70-degree  cutter  and  place  it  on 
the  arbor  with  the  side  that  is  at  right  angles  to  the  hole  next 
In  or  facing  the  spindle  of  tiio  machine.  Set  the  saddle  of 
the  machine  so  that  this  side  of  the  cutter  is  in  line  with  the 
index  centers.  Move  the  table  over  until  the  index  head  is  at 
the  right-hand  side  of  the  cutter  or  spindle,  or  loosen  the  head 
and  move  it  along  the  table  if  necessary;  then  place  the  mill 
in  the  collet,  bring  it  >ip  to  the  cutter  and  revolve  the  index 
head  until  the  edge  of  a  tooth  just  comes  in  line  with  the 
edge  of  the  cutter.  Then  move  the  saddle  in  four  or  five 
thousandths  so  that  you  will  not  score  the  teeth  on  the  side  of 
the  mill,  and  lake  a  cut.  being  careful  not  to  go  too  deep. 
When  one  tooth  is  finished  index  tor  the  next  and  take  another 
cut.  This  will  give  you  one  land;  if  it  is  wider  at  the  center 
than  at  the  outer  edge,  tip  the  head  up  a  little  more  and  take 
another  cut.  If  the  index  is  turned  so  that  the  work  revolves 
In  the  opposite  direction  to  the  hands  of  a  watch,  as  you  are 
looking  down  upon  it.  each  new  cut  you  make  will  give  you 
a  land  true  with  the  last  change  you  made  in  the  angle  of  the 
head,  but  if  you  turn  it  in  the  opposite  direction,  two  cuts  will 
be  necessary  after  each  change  to  secure  a  true  land.  After 
you  get  the  land  perfect  note  what  angle  the  head  is  set  to, 
and  remember  it,  as  you  will  have  to  swing  the  head  back  to 
a  horizontal  position  each  time  you  wish  to  remove  a  mill  be- 
fore you  can  drive  it  out.  After  the  ends  are  milled  take  a 
file  and  smooth  off  the  face  of  the  teeth,  so  that  they  will  have 
the  appearance  of  matching  perfectly,  as  it  is  practically  im- 
possible to  match  the  two  cuts  so  perfectly  that  no  difference 
can  be  noticed,  and  the  error  always  appears  greater  than  it 
really  is.  I  guess  you  will  be  able  to  get  on  all  right  now, 
and  if  you  don't  I  am  always  willing  to  help  you  to  the  extent 
of  my  ability." 

"I'hank  you."  raid  Jim,  "I  think  I  understand  it  much  bet- 
ter now." 

On  getting  the  teeth  all  milled  and  the  faces  smoothed  off 
Jim  took  them  to  Mr.  Corbin  for  his  inspection. 

"They  are  all  right  except  that  you  have  not  marked  them," 
said  Mr.  Corbin.  They  should  be  marked  1%  inch  on  the 
large  end  of  the  shank,  and  the  brand  of  steel  underneath  the 
size.  Never  make  up  a  tool  without  marking  on  it  plainly 
the  brand  of  steel  of  which  it  is  made.  There  are  a  great 
many  different  kinds  of  tool  steel,  and  they  are  nearly  all 
treated  differently  in  tempering.'  No  tool  hardener  can  be  sure 
of  results  unless  he  knows  what  steel  he  is  handling.  When 
you  get  your  mills  marked,  turn  them  in  and  I  will  send 
them  over  to  the  blacksmith  shop  to  be  hardened." 


An  interesting  method  for  producing  an  internal  thread  in 
castings  while  in  the  mold  is  referred  to  in  a  recent  issue 
of  the  Brass  World.  This  method  can  be  used  in  cases  where 
a  gcod  fit  between  the  screw  and  the  internal  thread  is  not 
required  and  it  obviates  the  need  of  tapping  out  the  hole 
in  the  usual  manner.  Wire  of  about  the  same  diameter  as 
the  pitch  of  the  thread  of  the  screw  is  bent  in  the  form  of  a 
helix  or  spiral,  with  the  coils  closed  up  and  inserted  in  the 
mold.  The  metal  is  cast  around  it  and  holds  it  firmly  in 
place.  The  w,-ire  then  forms  a  thread  which  will  fairly  well 
fit  the  screw.  While  this  method  would  not  answer  the  re- 
quirements for  high-class  work,  it  gives  satisfactory  service 
for  many  classes  of  low-grade  machinery. 

*     *     * 

A  fuel  testing  plant  is  being  established  by  the  Canadian 
■government  for  investigating  the  natural  fuel  supplies  of 
Canada.  An  important  field  of  investigation  will  be  that  of 
peat,  which  is  found  in  immense  quantities  in  both  Ontario 
and  Quebec,  and  an  attempt  will  be  made  to  discover  a  method 
of  using  it  successfully  in  gas  producers. 


DETERMINING  THE  ACTUAL  COMPRESSION  IN 
A  SMALL  GAS  ENGINE 

GKOKQE  M.  STROMBECK* 

Upon  the  proper  compression  of  the  explosive  mixture  in  a 
gas  engine  depends  the  power  and  economy  of  the  machine. 
This,  together  with  the  rapidly  increasing  number  of  gas  (and 
gasoline)  engines  in  the  small  and  medium  sizes,  gives  im- 
portance to  methods  of  determining  the  compression.  The 
simplest  and  most  satisfactory  way  is  by  the  use  of  a  gas 
engine  indicator  which  not  only  gives  the  compression,  but 
also  the  force  of  the  explosion.  The  compression  alone  can 
be  obtained  by  the  use  of  an  ordinary  steam  gage,  attached 
in  the  following  manner:  Next  to  the  engine  is  placed  a 
steam  valve,  opening  into  a  check  valve  beyond  which  is  a 
small  air-tight  chamber  holding  the  gage.  To  determine  the 
compression,  run  the  engine,  with  the  steam  valve  closed, 
until  it  is  thoroughly  warmed;  then  cut  out  the  Ignition  and 
immediately  after  explosions  have  ceased  open  the  valve.  A 
few  strokes  of  the  piston   will  produce  compression   pressure 
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Pig.    1.    When   determining   Compression   by  tiie    Use  of  a   Gage,  AUowance 
should  be  made  for  the  Increased  Space  indicated  by  the  Shaded  Portion 

in  the  small  equalizing  chamber  holding  the  gage.    The  check 
valve  serves  to  keep  this  pressure  constant. 

If  neither  indicator  nor  steam  gage  is  at  hand,  a  very 
close  estimate  of  the  compression  can  be  made  by  filling  the 
compression  space  (the  space  beyond  the  piston  when  it  is 
nearest  the  head)  with  water,  care  being  taken  that  no 
pockets  are  left  containing  air.  The  most  convenient  way  is 
to  either  weigh  or  measure  a  quantity  of  water,  then  fill  the 
engine  and  determine  how  much  remains.  The  difference  will 
give  the  volume  of  the  compression  space  (one  cubic  inch 
of  water  weighs  0.577  ounce.)  After  thus  filling  an  engine 
with  water  it  should  be  run  a  while  to  prevent  rusting.  Gas- 
oline may  be  used  in  place  of  water.  To  the  volume  of  the 
compression  space  thus  found  add  the  piston  displacement 
(the  product  of  the  area  of  the  bore  of  the  cylinder  and  the 
stroke).     This  gives  the  volume  of  the  fresh  charge. 

It  has  been  found  that  the  relation  between  pressure  and 
volume  of  a  charge  that  is  being  compressed  in  a  gas  engine 
is  very  closely  represented  by 

PVf'  y  ^  a  constant, 
where  P  is  absolute  pressure  in  pounds  per  square  inch  and 
y  is  the  corresponding  volume.  In  gasoline  engines  the  in- 
flowing air  must  have  a  certain  velocity  to  vaporize  tihe 
gasoline.  To  produce  this  velocity  requires  a  vacuum  of  two 
or  three  pounds  per  square  inch.  For  this  reason  the  pres- 
sure at  the  end  of  the  suction  stroke  may  be  taken  at  12 
pounds  above  absolute  vacuum.  Knowing  the  volume  and 
pressure  at  the  beginning,  and  the  volume  at  the  end  of  the 
stroke  the  compression  is  found  by  use  of  the  following  equa- 
tion: 

•Pi  "^1  f^~yl  =  p^  y^  f'yV 

p,  V,  i'' vT 
p,  = —— 

V,  f   V, 
Tlie  cube  roots  of  the  volume  may  be  taken  from  a  table 
of  cube  roots.     From  the  value  of  P»  thus  obtained  subtract 
15  pounds  for  atmospheric  pressure,  and  the  remainder  will 
be  the  compression  of  the  engine. 
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If  Uie  oonipresskn  is  obtained  with  the  giis  engine  Indi- 
cator, or  steam  gage,  allowance  must  be  made  for  the  In- 
crease in  the  compression  space  due  to  the  volume  in  the 
indicator  and  fittings.  In  one  case,  and  steam  valve  and  cheeit 
valve  as  far  as  to  the  valve  seat  In  the  other  caae.  The  space 
beyond  the  clieck  valve  being  sealed  from  the  engine  need  not 
be  considered.  The  spaces  in  iiuestioii  are  shown  sliaded  in 
the  illustrations.  That  even  a  very  little  addition  to  the 
compression  space  will  cause  serious  error  in  indicating  small 
engines,  will  be  shown  by  an  example  from  actual  practice. 
An  engine  having  a  bore  of  i%  inches  and  a  stroke  of  .">',4 
Inches  had  :i  compression  of  78  pounds  when  indicated.  What 
was   the  compression   with  the   indicator  removed? 

The  volume  of  the  air  space  in  the  indicator  and  tittings 
was  measured  with  gasoline  and  found  to  be  2.3  cubic  inches, 
which  ought  therefore  to  be  added  to  the  compression  space. 

Knowing  the  compression  space  in  the  indicator  and  lit- 
tings,  that  in  the  engine  is  readily  computed' as  follows: 

The  piston  displacement  is 
15.03  sq.  in.  (area  of  bore)  X  5.5  in.  (stroke)  =  S2.7  cu.  in. 

P,  =  12  pounds  absolute  =:  pressure  at  beginning  of  stroke, 

P, ^1,'  pounds  (atmospheric)  +  78  pounds  (gage)  =  93 
pounds  absolute  ^pressure  at  end  of  stroke. 

Determine  first  the  original  volume  of  the  gases  compressed 
into  the  indicator.     In  the  equation 

P,  v,  f  r,  =  Pj  V!-^^~vl  all  but  v,  are  known.  V;^2.3  cubic 
inches  ^  volume  In  indicator. 

V.  fv,  ^^X  2.3  ^'TS  =  23.5 


JIf jc/.tneT^,  .V.  1' 


Fig.  2.  When  determining  Compression  by  the  Use  of  an  Indicator, 
Allowance  should  De  made  for  the  Increased  Space  Indicated  by  the  Shaded 
Portion 

From  a  table  of  cube  roots  pick  out  tlie  number  which  when 
multiplied  by  its  cube  root  will  give  23.5,  or 
f  Iy"  =  23.5    V,*  =  23..53  =  12,980 

Extracting  the  square  root  twice  »,  :=  10.67  cubic  inches. 
Or  solve  with  the  aid  of  logarithms. 

Of  these  10.67  cubic  inches.  10.67  —  2.3  =  8.37  cubic  inches, 
originally  occupied  part  of  the  space  swept  through  by  the 
piston.  The  rest  of  the  gases  displaced  by  the  piston  (82.7  — 
8.37  =  74.33  cubic  inches)  must  have  t>een  compressed  into 
the  normal  compression  space  of  the  engine,  which  is  the 
space  to  be  determined.  Since  the  pressure  was  the  same  in 
the  engine  as  in  the  indicator,  the  relative  size  of  the  two 
parts  of  the  compression  space,  in  the  engine  and  in  the  indi- 
cator, was  proportional  to  the  amount  of  additional  gas  forced 
into  each,  or 

v.,  :  v.,  (=  2.3  cubic  inches)  :  ;  74.33  :  8  37 
I'.,  =  20.4  cubic  inches. 

By  actual  measurement  with  water  and  computation  the 
compression  space  was  placed  at  20.57  cubic  inches,  a  differ- 
ence of  less  than  one  per  cent  from  value  above  deduced. 
Having  determined  the  normal  compression  space  in  the  en- 
gine, the  true  compression  is  easily  obtained: 


Let  P,  =  12  pounds  =  absolute  pressure  at  begiuuiiig, 

V,  =  20.4    tcompresnion  space)    +  82.7    (pibtun  displace- 
ment) =:  103.1  cubic  inches, 
V.  =  20.4  (compregsion  space)  cubic  inches. 
FindP,: 

/',  1',  f   I',  =P,  V.  ft    V, 

13  X  108.1  f   108.1 

/-",  = =  104  pounds  absolute. 

20.4  r'   ZO  4 

15  =  89  pounds  =  true  compression,  which  is   11 


104 


pounds  higher  than  shown  by  Indicator. 


Fig.  1.    Attachment  for  Automatically  Startlntf  and  Stopping   Bench  Latlias 

From  this  it  is  clear  that  in  determining  the  compressioa 
by  the  use  of  an  indicator  or  steam  gage,  one  may  be  led  to 
very  erroneous  conclusions  unless  the  proper  correction  is 
made.  The  error  will  be  larger,  the  smaller  the  engine  or  the 
larger  the  space  in  the  indicator. 

•     •     * 

SOME  INTERESTING  SHOP  APPLIANCES 
When  bench  lathes  are  being  used  for  turning  small  parts 
that  have  to  be  put  in  and  taken  out  of  the  chuck  by  hand, 
the  usual  method  of  starting  and  stopping  is  by  operating 
a  belt  shifter,  or  switch  by  a  foot-lever.  A  method  of  start- 
ing and  stopping  these  machines  is  employed  in  the  shops 
of  Adolph  Muehlmatt  of  Cincinnati,  whereby  the  control  is 
entirely   automatic.     When   on    a    job   such    as   just   outlined. 


Fig.  2.     Simple  Form  of  Electrlcally-drlven  Tapping  Machine 

the  switch  wires  of  the  motor  are  connected  at  A  and  B.  Fig. 
1.  As  the  tool  carriage  is  pushed  forward  to  the  work,  the 
circuit  is  closed  at  C  and  the  motor  starts.  When  the  cut 
is  finished  and  the  carriage  is  drawn  back,  the  circuit  is 
broken  and  the  motor  stops.  The  long  screw  D  which  is  ad- 
justed by  the  knurled  thumb-nuf  shown,  allows  the  circuit 
to  be  opened  or  closed  at  any  point  desired. 

The   engraving   Fig.    2   shows   a   motor-driven   tapping  ma- 
chine  employed    in   these   shops   which    will   doubtless   he   of 
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Interest.  A  carries  a  split  chmk  for  holding  the  wurk  anil 
C  is  the  lever  whioh  moves  the  work  up  to  the  lap.  The 
spindle  which  carries  the  tap  Ji  is  loose  endwise  so  that  it 
will  not  revolve  either  way  when  not  in  use;  but,  with  the 
motor  running  right  hand,  as  soon  as  the  work  is  pressed 
against  the  tap.  the  end  pla.v  of  tlie  spindle  allows  it  to  move 

over  far  enoiigli  to 
engage  the  pulley 
on  the  motor  shaft 
and  the  tap  is  then 
fed  into  the  work. 
By  retarding  the 
carriage  the  other 
|)ulley  is  caused  to 
turn,  and  the  tap 
is  backed  out.  A 
girl  can  work  this 
tool  with  great  ra- 
pidity. 

A  very  compact 
closet  for  milling- 
cutters  is  shown  in 
Fig.  3.  This  closet 
has  upright  board  partitions  that  slide  in  and  out  and  they 
are  hinged  so  that  whf  n  they  are  pulled  out  against  the  stops 
they  can  be  swung  either  way. 

Fig.  4  shows  one  of  the  most  compact  batteries  of  small 
punch  presses  that  I  have  ever  seen.  The  motors  and  presses 
are  all  easily  accessible,  which  is  a  point  sometimes  lost 
sight  of  in   attempts  to   crowd   a  number  of   machines   in   a 

small  space.  E.  V. 

*     *     * 

BOB'S  BALKY  PUMP 

C.  TUELLS 

Bob  was  a  good-natured,  curly-headed  apprentice  boy  in 
the  best  and  largest  machine  shop  in  town.  He  had  passed 
the  days  when  the  men  used  to  send  him  to  the  blacksmith 
shop  to  get  the  teeth  of  a  file  drawn  out  a  little  longer,  or  to 
the  stock  room  for  a  half-inch  counterbore  with  a  five-eighths 


Fig.  3.    A  Compact  Form  of  Cutter  Cupboard 
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Fig.  4.    A  Compact  Battery  of  Punch  Presses 

pilot.  As  he  was  in  his  second  year,  he  got  fairly  good  work 
— compared  with  turning  pulleys  and  snagging  castings,  or 
rjunning  errands  and  "chasing  the  broom." 

He  was  now  at  that  stage  of  the  trade  where  he  was  com- 
mencing to  earn  a  little  money  for  the  company,  for  he  could 
make  a  simple  machine  or  a  plain  jig  as  well  as  most  of  the 
journeymen,   and    there   was   quite   a   difference   between    his 


thirteen  cents  an  hour  and  the  journeyman's  thirty,  which 
went  on  the  right  side  of  the  books. 

One  day  the  boss  brought  .around  the  blue-prints  and  cast- 
ings for  a  rotary  pump  and  gave  Bob  instructions  how  to 
make  it.  It  was  his  first  ))ump.  so  with  all  the  vigor  of  ambi- 
tious youth  he  "waded  into  his  job."  He  bored  out  his  cast- 
ing for  the  pump  casing,  turned  uii  his  gear  blanks,  and  made 
his  union  as  good  and  as  quickly  as  the  best  of  the  men  could 
do.  True,  he  slipped  up  cutting  one  of  the  gears,  but  he 
hustled  out  a  new  blank,  and  this  time  his  gears  were  cut 
the  right  number  of  teeth  and  the  proper  pitch. 

After  three  or  four  days  of  interesting  work  his  pump  was 
completed  and  ready  to  be  tested  before  being  sent  out  of 
the  shop.  In  "trying  out"  a  rotary  pump,  it  was  customary 
to  set  it  up  on  the  ways  of  an  old  lathe,  with  the  pump 
spindle  in  the  chuck  and  the  inlet  and  outlet  pipes  reaching 
to  the  floor  into  buckets;  in  this  way,  by  starting  the  lathe,  a 
bucketful  of  water  was  pumped  from  one  bucket  to  the  other, 
when  everything  went  right. 

Well.  Bob  got  his  pump  set  up  all  right,  and  it  pumped,  and 
pumped  good,  too.     After  pi  mping  a  few  buckelfuls  he  shut 


•'There  was  nothing  doing  at  the  outlet  end,  and  aU  attempts  to  make 
it  pump  were  in  vain" 

off  the  power  and  went  to  get  the  boss  to  inspect  the  pump 
and  see  it  work — his  mind  in  that  harmonious  state  that  al- 
w-ays  accompanies  a  successful  job. 

In  tlie  meantime,  two  of  Bob's  brother  apprentices  con- 
ceived the  brilliant  idea  of  inserting  a  large  cork  stopper  in 
the  end  of  the  inlet  pipe  and  pushing  it  up  out  of  sight. 

Bob  soon  came  back  with  the  boss,  who,  after  looking  it 
all  over,  ordered  him  to  start  the  pump.  The  pump  started 
all  riglit,  but.  strange  to  say.  there  was  "nothing  doing"  at  the 
outlet  end.  much  to  Bob's  astonishment,  and  all  attempts  to 
make  it  pump  were  in  vain. 

Tlie  boss  looked  dubious  and  Bob  looked  worse,  but  the 
sly  glances  his  fellow  apprentices  cast  in  his  direction  were 
full  of  fiendish  glee.  After  telling  Bob  to  "pull  her  to  pieces 
and  see  what's  the  matter"  the  boss  left  Bob  to  work  out 
his  own  salvation.  Although  he  took  the  pump  apart  and 
examined  every  inch  of  it  thoroughly,  he  could  find  nothing 
wrong,  until  he  tried  to  look  through  the  inlet  pipe — he 
couldn't  see  light.  Then  Bob  linew  what  the  trouble  was, 
,Tnd  another  leaf  was  added  to  his  book  of  experience. 

Back  together  went  that  pump  in  double-quick  order,  and 
this  time  it  worked  fine  and  to  the  satisfaction  of  the  boss. 
Bob's  detective  abilities  traced  the  stopper  to  the  empty 
bottle  in  his  shop-mate's  dinner  box,  and  it  wasn't  long  be- 
fore he  was  paid   back   in   his  own  coin — but  that's   another 

story. 

*     *     * 

Aluminum  paint  is  made  by  blowing  air  or  gas  through 
molten  aluminum  while  it  is  setting,  and  at  the  same  time 
stirring  violently.  This  forms  a  spongy  or  granulated  metal 
that  is  easily  pulverized.  The  powdered  metal  is  sized  and 
polished   in  polishing  mills. — Mcchaiiiial  World. 
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standard  Jig  Design  No.  4  for  Manufacturing  Small  Interchangeable  Farts.     See  next  page 
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STANDARD  DESIGNS  OF  JIGS  AND  FIXTURES 

FOR  THE  MANUFACTURE  OF  SMALL 

INTERCHANGEABLE  PARTS-2 

FRANK  P.  CR08BV 

In  the  July  issue  three  designs  of  drill  jigs  were  shown, 
indicating  the  possibility  of  standardizing  the  design  of  tools 
«f  this  kind.    In  the  accompanying  illustrations  are  shown  two 
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Fig.13 


'  -Vof  Aiiwrj.  A'.  1'. 

Detail  of  Upper  Leaf  and  Equalizing:  Clamp,  Jig  Deslgm  No.  4 

additional  jig  designs,  and  dimensions  are  given  for  standard 
jig  parts. 

Design  No.  4 

The  jig  designated  as  Design  Xo.  4  is  used  for  drilling  and 
hollow   milling   the   piece   shown   in   detail    in   Fig.    16.     The 

TABLE  1.    DIMENSIONS  OP  THUMB  LATCHES  FOR  JIGS 


has  double  swinging  plates  the  same  as  the  previous  one,  but 
these  plates  both  swing  on  the  same  pin.  The  equalizer  C 
Is  mounted  on  the  top  of  the  top  plate,  and,  as  shown  in  Fig. 
3,  Is  provided  with  pins  which  run  down  and  clamp  the  work 
at  D,  Fig.  1.  The  locating  screw  £'  brings  the  work  into  con- 
tact with  the  wall  A,  Fig.  7,  and  the  screw  F  brings  it  into 
contact  with  the  stop  at  O.  The  shoulder  screw  H  prevents 
the  lower  plate  from  remaining  down  when  the  jig  is  open; 


VIEW  FROM  BELOW  VIEW  FROM  ABOVE  SECTION  E-F 

Work  -nrhlch  is  dtiUed  and  hollow  milled  In  the  Jig,  Fig.  1,  Design  No    4 

the  upper  and  lower  leaves  both  must  open  simultaneously. 
The  thumb  screw  M  forces  the  lower  plate  firmly  against  the 
stop  plugs  N.  Fig.  6,  and  prevents  it  from  lifting  during  the 
operation  of  the  mill.  The  upper  leaf  is  finally  clamped  down 
by    the    swinging    bolt   J.    provided    with    a    knurled    nut    K. 

TABLE  n.     DIMENSIONS  OF  LATCH  HOLDERS 

U---E— ^ 
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holes  A.  B  and  C  are  drilled,  and  the  projections  D  are  hol- 
low milled.  Fig.  1  shows  the  assembled  jig  with  the  work  in 
place.  The  work  is  of  such  a  form  that  it  necessitates  an 
extra  swinging  plate  E  to  hold  the  drill  guide  F.  The  top 
plate  G  holds  the  equalizing  clamp  H  in  position.  This  clamp 
is  hinged  at  E  to  allow  for  any  inequality  in  the  castings. 
The  lower  swinging  plate  E  is  held  in  place  by  the  latch  L. 
The  work  is  held  in  place  by  the  pressure  brought  to  bear 
upon  it  by  the  upper  plate  G,  which  is  held  in  place  by  a 
latch  which  at  its  upper  end  is  provided  with  a  nut  If.  The 
head  of  a  binding  screw  N  forces  the  works  against  the  V- 
block  0.  previous  to  closing  the  upper  plate. 

The  various  parts  are  plainly  shown  in  detail.  Fig.  4  is 
an  end  view  of  a  half  of  the  V-block  showing  the  screw  and 
dowel  pin  holes.  Fig.  10  shows  the  lower  plate  with  bush- 
ings, V-blocks  and  adjusting  screw  in  position.  Fig.  11  shows 
the  lower  leaf  with  its  drill  guide,  and  Fig.  15  shows  the 
upper  leaf  to  which  the  equalizing  clamp  is  attached. 
Design  No.  5 

The  design  of  a   drill  jig  for  drilling  and   hollow   milling 
the  piece  Fig.  11,  Design  Xo.  5  is  shown  in  Fig.  1.     This  jig 

•  Address  :    4.J  North  State  Street,  Chicago,  111. 
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Fig.   7  shows  the  lower  plate  with  its  bushings  and  holding 
plugs  in  place,  while  Figs.  8  and  13  show  the  upper  and  lower 

TABLE  III.    DIMENSIONS  OF  LATCH  HOLDER  PINS 
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TABLE  IV. 

DIMENSIONS  OF  LATCH  PINS 
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plates  or  leaves.     The  other  details  are  of  the  same  standard 
form  as  used  for  the  jig  designs  previously  described. 

Standard  Parts  for  Jigs 
The  accompanying  tables  give  dimensions  for  a  number  of 
standard  jig  parts  which  can  advantageously  be  kept  in  stock 
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ready  for  use.  A  great  saving  in  the  expense  for  jigs  and 
fixtures  will  result  If  jigs  are  made  np  along  the  lines  of  the 
standard  designs  shown,  and  standard  parts  kept  on  hand, 
these  parts  being  made  up  in  quantities.  Of  course.  It  is 
understood  that  it  may  not  be  possible  to  adapt  the  jig  details 
tabulated  to  all  classes  of  work.  The  designer  must  make  his 
own  standard  to  suit  the  work  on  which  he  Is  employed,  but 
the  dimensions  given  have  been  found  to  work  well  on  small 
interchangeable  work,  and  the  main  point  to  be  impresseil 
upon  the  jig  designer  is  that  a  system  can  be  devised  for 
standardizing  the  general  design  of  jigs,  as  well  as  the  de- 
tails used. 


KNURLED  HEAD  THUMB 
SCREWS 
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No. 

A 
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C 
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2 

i 

t'. 

TT 

TT 

i 

ft 

4 

A 

i 

it 

3 
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TABLE  VI.    DIMENSIONS  OP  JIG  SCREW  LATCHES 
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EFFECTIVE  FLOATING  REAMER  HOLDER 
USED  BY  THE  LANDIS  TOOL  CO. 

Only  In  recent  years  has  it  been  considereil  practicable  to 
finish  ream  holes  in  the  machine  on  which  the  hole  Is  roughed 
out.  It  has  always  been  the  customary  practice  to  bore  and 
rough  ream  in  the  machine  and  finish  ream  by  hand,  holding 
the  work  in  a  vise  or  a  special  reaming  stand.  The  difBculty 
in  machine  reaming  has  been  that  of  properly  holding  the 
reamer  so  that  it  will  cut  from  the  side  of  the  hole  the  infini- 
tesimal amount  desired.  It  the  reamer  is  not  held  properly, 
either  it  will  not  finish  the  hole  out,  leaving  the  marks  of  the 
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TABLE  VII. 

DIMENSIONS  OF 

LATCH  NUTS 

No. 

1        2 

1  1  . 

5 

6 

A 
B 
C 
D 

i    i 
A  X 

1 
A 

1 

1 
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i 

i 

.A 

TABLE  VIII.    LATCH  NUT  PINS 
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No. 
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No. 

1 
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3 
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5 
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14 
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TO 
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i 
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But  little  is  necessary  to  say  in  explanation  of  the  tables. 
The  latch  holders  in  Table  II  should  be  made  of  machine 
•steel,  case-hardened  and  the  pin  hole  lapped  to  fit  the  pin 
with  a  close  sliding  fit.  The  latch  holder  pins  and  the  latch 
pins  in  Tables  III  and  IV  are  made  of  tool  steel   and   hard- 
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TABLE  X.    SCREWS  FOR  JIG  FEET 

n 

No. 

1 

.160 

4 
.110 

A 

^ 

3 

4 

5 
.256 

3 

1  fi 

.164 

TT 

0 

.299 

.T93 

7 
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8 

9 

3.J" 

A 
B 
C 
D 

;..9i 

.!l3 

G 

IS 

.213 

A 
.137 

li 

.333 

u 

.150 

f 

.343 

.^9 
41 

.386 

A 
.346 

.426 

.M3 
4i 

■y.x.r. 

■ened.  The  knurled  head  thumb  screws  in  Table  V  should 
only  be  used  for  clamping  when  a  light  pressure  is  required. 
The  latch  nuts  in  Table  VII  are  made  of  machine  steel  and 
•case-hardened.  The  pins  in  Table  VlII  are  made  of  machine 
steel  and  left  soft.  The  screws  for  the  jig  feet.  Table  X,  are 
not  standard  screws.  The  diameter  A  is  smaller  than  regu- 
lar, and  the  length  of  the  head  is  also  less. 

*  «  * 
A  correspondent  to  the  Pitlshurg  Dispatch  states  that  Han- 
kow, China,  possesses  a  large  modern  steel  plant,  employing, 
in  all,  20,000  people,  only  twenty  of  whom  are  Europeans.  The 
latter  largely  do  the  designing  and  engineering  work,  while  the 
Chinese  carry  on  the  work  in  the  steel  mills  and  the  shops 
entirely  by  themselves.  The  wages  are  very  low;  steel  mill 
rollers  are  paid  from  $4  to  $6  per  month  and  helpers  from 
^4  to  $5.  Blacksmiths  are  better  paid,  and  receive  up  to  $20 
per  month  if  exceptionally  skilled,  while  boiler-makers  may 
get  up  to  $10.  Common  unskilled  labor  is  paid  TVo-  cents  a 
day.  Unskilled  men  are  paid  off  in  full  each  night,  and  are 
hired  anew  each  morning. 


TABLE  IX.    STANDARD  JIG  FEET 
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i 
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4 
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roughing  reamer  on  one  side,  or  it  will  dig  in  and  break  the 
blades  or  cause  other  damage. 

The  problem  of  machine  reaming  is  then  one  of  devising 
a  suitable  reamer  holder.  This  must  be  of  the  "floating  type," 
so  that  the  cutting  edge  is  guided  by  the  hole  itself,  otherwise 
it  will  net  center  itself  properly  with  the  rough  reamed  sur- 


Fig.  1.    Floatmg  Reamer  Holder  for  Turret  Latlie  Use.  Guided  by 
Adjustable  Center 

face.  About  the  best  thing  in  this  line  the  writer  has  pre- 
viously seen  is  the  holder  used  by  the  Bullard  Machine  Tool 
Co.,  in  ■nhich  the  reamer  is  fed  through  the  hole  by  a  loose 
joint  connection  with  the  arbor  near  the  front  end  of  the 
body.  The  arbor  itself  is  provided  with  a  loose  drive  at  the 
rear  end,  where  it  is  connected  with  the  holder  in  the  turret. 
By  pivoting  the  reamer  body  at  the  front  end  in  this  way, 
it  is  in  effect  dratvn  through  the  hole,  which  thus  guides  it 
in  a  way  superior  even  to  the  best  hand  reaming.     The  holder 
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shown  herewith  was  developed  by  Mr.  Steiner.  siipi'rinteiident 
of  the  Laiidis  Tool  Co.,  of  Waynesboro,  Pa.;  besidts  being  of 
the  floatinfj  type,  it  is  so  arranged  that  it  can  be  used  with 
reamers  much  smaller  than  in  the  design  jusi  described, 
adapting  it  to  all  kinds  of  work,  both  large  and  small. 

The  tool  is  shown  at  work  In  a  Gisholt  turret  lathe  in  Fig. 
1,  while  Fig.  2  shows  a  section  of  the  holder  and  plainly  illus- 
trates its  construction.  The  reamer  at  A  is  held  in  the  taper 
socket  B,  which  Is,  In  turn,  firmly  threaded  into  the  flange  V. 
The  body  of  the  tool  I)  is  carried  in  a  taper  tool  holder  E, 
mounted  in  the  turret  of  the  machine.  In  a  recess  in  D  Is  con- 
tained the  floating  center  holder  F.  Two  screws  O  (only  one  of 
them  is  shown)  are  tapped  into  F  from  the  back  side  of  D. 
passing  through  holes  large  enough  to  allow  a  slight  adjust- 
ment in  any  direction.  With  this  provision  center  U  may  be 
accurately  lined  up  with  a  similar,  truly-ground  center, 
mounted  in  the  spindle  of  the  machine.  Four  screws,  of 
which  one  is  shown  at  K,  assist  in  this  centering  operation. 


. L  REAMER  -      U     A — I 


ilachtntr^,  .N.  f. 


Figr    2      Sacrion  through  Keamer  Holder,  showing  Details  of  Construction 

When  the  two  points  are  in  line,  screws  G  are  tightened  down, 
thus  holding  the  adjustment.  Reamer  A  has  its  center  hole 
supported  on  the  point  of  center  H,  being  drawn  onto  it  by 
two  screws,  of  which  one  is  shown  at  J.  These  screws  pass 
through  clearance  holes  in  C  and  press  upon  it,  through  the 
medium  of  springs  as  shown,  thus  allowing  reamer  A  to  find 
its  own  center  without  interference. 

Besides  using  reamers  from  the  largest  to  the  smallest 
sizes,  as  previously  mentioned,  this  arrangement  has  the 
added  advantage  of  straightening  out  the  holes  It  reams,  at 
the  same  time  that  it  follows  them.  It  is  supported  at  the 
back  on  a  center  which  has  been  adjusted  concentric  with  the 
axis  of  the  spindle,  about  which  the  work  revolves  and  is 
supported.  If  the  hole,  in  spite  of  the  boring  and  rough  ream- 
ing operations,  is  not  quite  parallel  with  the  axis  of  rotation, 
the  tendency  of  this  reamer,  supported  on  center  H  as  it  is. 
is  to  correct  such  slight  errors,  and  bring  the  bore  back  into 
the  proper  center  line.  R.   E.  F. 

*     *     * 

HOW  TO   FIND   INCLUDED   ANGLE   OF   INLET 
AND  EXHAUST  CAMS 

•  A,  P.  M. 

Much  has  .been  written  about  the  laying  out  of  cams,  but 
one  reads  little  about  the  mathematical  calculation  of  cams. 
The  simple  formula  given  below  saves  the  designer  the  work 
of  laying  out  the  included  angle  of  inlet  and  exhaust  cams 
of  gas  engines.  In  laying  out  this  angle  some  small  inaccu- 
racies very  often  occur,  and  it  is,  therefore,  of  special  advan- 
tage to  be  able  to  calculate  this  angle;  when  desired,  a  lay- 
out can  be  used  to  check  the  result.  The  angle  in  question, 
shown  at  c  in  the  illustration,  necessarily  must  be  correct. 
or  a  more  or  less  incorrect  opening  and  closing  of  the  valves 
will  result.  Angle  a  represents  the  aiigle  on  the  cam  shaft, 
during  which  the  valve  is  open.  R  and  A',  are  the  radii  of 
the  cam  base  circle  and  the  cam  roller,  respectively,  while  C 
is  the  clearance  between  the  plunger  and  valve  stem.  Then 
the  distance  between  the  center  of  the  cam  and  the  center 
of  the  roller  at  the  moment  of  the  opening  of  the  valve  equals 
R  -\-  R^  +  C.  Assuming  a  line  drawn  from  X  parallel  to  AB. 
and  extending  MB.  we  get  the  right  triangle  MXP.  in  which 

MX  =  R  +  R,  +  C  and  MP  =  ff  +  K,. 
Then, 

R  +  R, 
cosl  = (1) 


1 

a  —  //.and 

2 

^  =  180"  — fl  — 2  h    (2) 

In  case  no  clearance  between  capj  and  roller  is  allowed. 
Then  C'  =  l),  and 

COB  b  = =  1,  and  b  =  0. 

It  +  R,  +  0 

This  value  of  b  substituted  In  formula  (2)   gives: 
c  =  180'  —a. 

Suppose  we  want  to  find  the  value  of  angle  c  for  an  exbauBt 
cam  which  should  keep  the  valve  open  during  240  degrees, 
measured  on  the  crank-shaft.  This  corresponds  to  120  'de- 
grees on  the  cam  circle.  Let  the  base  circle  of  said  cam  be 
2  inches  and  the  roller  1'-  inch  in  diameter.  The  clearance 
Is  1/16  Inch.  Then  o=  120  degrees,  R  =  l  Inch.  «,  =  %  inch. 
C=l/16  inch. 

Substituting  these  values  in   formula   (1)    we  get: 

1  +  %  28 

cos;>  = =  —  =1 0.9655;    6  =  15   degrees   5   min- 

1  +  %  +1/16      29 
utes. 

Substituting  this  value  of  b  in  formula  (2) 

c  =  180°  —  120°  —  30°  10'  =  29  degrees  50  minutes. 


R  +  R,  +  C 
1 


But  rfr^go" 


1  1 

a  —  h.  and  d  =  —  c;  therefore  — c^90° 


3facfttncri/,\  Y, 

Dlagratn  Uluatratlngr  the  Method  of  Calculating  Included  Angle 
of  Inlet  and  Exhaust  Cams 

These  formulas  are  correct  only  for  a  valve  mechanism  in 
which  the  center  line  of  the  valve  plunger  passes  through 
the  center  of  the  cam  shaft.  In  case  the  valve  plunger  is 
offset  (to  diminish  side  thrust),  an  irregular  cam  will  result. 
This  is  mentioned  only  to  avoid  any  possible  misapplication 

of  the  formula. 

*  *     * 

As  has  been  previously  stated  in  these  columns,  extensive 
use  will  be  made  of  blast  furnace  gases  for  power  production 
at  the  new  steel  works  at  Gary.  Ind.  With  the  sixteen  fur- 
naces in  operation  it  is  estimated  that  44,800,000  cubic  feet  of 
gas  will  be  produced  daily,  and  of  this  over  one-half  will  be 
used  for  power  generating  purposes.  Part  of  this  will  be  re- 
quired for  the  blowing  engines  and  about  45  per  cent  of  the 
total  available  gas  will  be  used  for  power.  With  the  sixteen 
furnaces  in  blast,  it  will  be  possible  to  generate  in  this  way 

over  200,000  H.  P. 

*  *     * 

According  to  the  Scicntifir  American,  a  new  form  of  arc 
lamp  has  been  devised  in  which  carbon  disks  are  used  instead 
of  carbon  rods.  The  disks  are  constantly  rotated,  and  the 
arc  takes  place  between  their  peripheries;  owing  to  the  con- 
tinuous rotation,  the  disks  are  consumed  uniformly.  The 
lamps  are  small  as  compared  to  the  ordinary  type  of  arc 
lamps,  and  it  is  claimed  that  a  lamp  of  this  type  will  burn 
fifty  per  cent  longer  than  lamps  of  the  rod  type. 
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CURVES  VS.  TABLES 

The  presentation  of  certain  data  in  tlie  form  of  curve  dia- 
grams, of  the  Cartesian  coordinate  form,  is  advantageous  for 
several  reasons.  First,  in  a  curve  there  may  be  an  infinite 
number  of  intersections  of  ordinates  and  abscissae,  and  there- 
fore of  values  within  the  limits  of  the  diagram;  whereas 
a  table  is  limited  to  the  precise  values  given,  and  interpola- 
tion in  any  but  tables  agreeing  with  straight  line  curves  must 
of  necessity  be  inaccurate  unless  calculated  by  the  curve  for- 
mula. Again,  plotted  curves  clearly  indicate  the  rate  of 
change,  and  values  plotted  outside  the  limits  of  the  diagram 
can  be  estimated  or  calculated  with  precision  when  the  curve 
can  be  expressed  by  an  equation.  Hence,  It  is  not  strange 
that  the  plotting  of  curves  is  a  common  and  generally  accept- 
able method  of  graphically  showing  a  great  and  varied  mass 
of  engineering  data. 

But  we  find  curves  used  for  data  when  they  are  not  prop- 
erly applicable  to  the  case.  When  certain  exact  data  have 
been  determined  and  accepted,  the  use  of  curves  for  the  draft- 
ing room  or  shop  is  not  so  desirable  as  ordinary  tables.  For 
example,  take  the  case  of  pipe  thread  dimensions:  these  data 
were  recently  submitted  to  us  in  a  diagram  of  curves,  the 
contributor  being  under  the  impression,  evidently,  that  the 
curves  possess  some  advantages  over  the  usual  pipe  thread 
table.  Obviously,  the  reading  of  precise  values,  that  is.  to 
thousandths  qf  an  inch,  is  impossible  on  an  ordinary  dia- 
gram. A  toolmaker  given  the  job  of  making  gages  for  pipe 
fittings  would  have  absolutely  no  use  for  the  diagram;  what 
he  needs  is  the  table  of  precise  values  reading  to  thousandths. 
So  it  is  with  all  screw  tables  and  much  other  data  in  which 
all  values  of  a  series  between  limits  have  been  precisely 
determined. 

Curves  have  their  use  in  the  derivation  of  such  data  when 
a  series  of  values  are  being  tentatively  determined.  Having 
given  the  dimensions  of  the  largest  and  smallest  sizes,  and 
perhaps  of  one  or  more  intermediate  sizes,  a  curve  may  be 
drawn  and  the  other  values  approximately  found  without 
calculation.  For  illustration,  suppose  that  a  special  list  of 
thread  pitches  is  to  be  laid  out  for  certain  fittings  ranging 


in  size  from  one  inch  to  ten  inches  diameter,  the  sizes  vary- 
ing by  half  inches.  Having  given  the  data  for  the  largest 
and  smallest  and  one  or  more  intermediate  sizes,  the  curves 
drawn  tlirough  the  intersections  with  the  ordinates  and 
abscissae  will  express  the  intermediate  pitches  for  each  de- 
sired size.  The  approximate  values  will  be  changed,  of  course, 
in  most  cases  to  make  them  read  to  the  nearest  even  figures. 
The  values  once  having  been  determined  and  crystallized,  So 
to  speak,  the  use  for  the  curves  disappears. 


THE    PSYCHOLOGY   OF   MAGNIFIED 
DIMENSIONS 

Xot  many  years  ago  the  micrometer  was  an  unknown  in- 
strument of  measurement,  and  is  still  comparatively  unused 
outside  of  manufacturing  plants  producing  parts  on  the  inter- 
, changeable  plan.  The  steel  scale  graduated  In  sixty-fourths 
cf  an  inch  is  a  gage  by  which  the  large  majority  of  mechanics 
make  all  their  measurements  from  the  coarsest  to  the  finest, 
and  for  most  of  them  measurements  made  with  the  steel 
scale  generally  answer  practical  purposes.  The  machinist 
who  is  able  to  fit  a  locomotive  axle  or  crank-pin,  making  the 
proper  estimate  for  a  press  fit  of  -50  to  100  tons,  depending 
on  the  diameter,  by  the  use  of  outside  and  inside  calipers, 
and  gaging  the  allowances  by  the  difference  on  a  steel  scale, 
has  a  "good  eye"  and  good  judgment. 

While  these  measurements  may  vary  slightly  day  by  day, 
the  average  is  surprisingly  accurate  and  leaves  little  to  be 
desired.  But  ordinarily  it  takes  the  common  man  several 
years  before  his  fingers  and  eyes  acquire  the  sensitiveness  that 
makes  his  estimates  uniformly  reliable.  Give  the  same  man  a 
micrometer,  and  under  proper  direction  he  will  learn  to  make 
'  more  accurate  measurements  in  a  few  months  than  is  possi- 
ble with  years  of  experience  with  the  calipers  and  scale.  The 
reason  is  simply  magnification  of  differences.  The  ratio  on 
the  ordinary  micrometer  barrel  is  about  sixty  to  one,  thou- 
sandths of  an  inch  between  the  anvils  bemg  about  one-six- 
teenth inch  on  the  barrel.  An  apparent  difference  of  one- 
sixteenth  inch  from  the  measurement  desired  is  an  amount 
that  even  a  tyro  will  not  ignore  when  he  knows  how  to  use 
the  micrometer,  and  realizes  that  it  is  an  instrument  of 
touch  rather  than  a  C-clamp. 

The  principle  of  magnification  of  small  dimensions  is  com- 
mon in  the  apparatus  used  in  scientific  and  mechanical  work, 
and  is  accepted  by  aJl  users  as  a  matter  of  course,  but  we 
suspect  that  most  users  of  such  instruments  never  quite  re- 
alize the  extent  of  the  impression  made  by  small  values 
through  this  principle  of  magnifying  them.  A  new  pyrome- 
ter recently  described  in  these  columns  carries  the  principle 
to  an  extreme,  fractions  of  a  degree  of  temperature  difference 
being  expressed  by  the  needle  swingiag  over  a  large  portion 
of  the  visible  arc  of  action.  The  effect  of  minute  differences 
of  temperature  indications  on  the  attendant  when  shown  by 
so  great  a  movement  of  the  pointer  is  very  marked.  He  can- 
not ignore,  if  he  would  by  reason  of  ordinary  slothfulness, 
differences  that  on  an  ordinary  indicator  would  be  almost 
imperceptible,  and  therefore  negligible. 

*     *     * 

An  interesting  observation  has  been  made  in  connection 
with  tempering  of  hardened  tools  in  electrically  heated  baths. 
It  was  found  that  the  obtaining  of  a  certain  tempering  color 
is  not  a  function  of  the  temperature  only,  but  that  time  also 
is  an  important  factor.  As  an  example  it  may  be  men- 
tioned that  a  dark  blue  was  produced  by  heating  an  object 
either  to  200  degrees  C.  (392  degrees  F.)  for  four  minutes,  or 
to  350  degrees  C.  (662  degrees  F.)  for  one  minute.  This 
statement  was  made  in  an  exhaustive  paper  on  electric  hard- 
ening and  tempering  by  Messrs.  E.  Sabersky  and  E.  Adler, 
read  before  the  Faraday  Society  (Great  Britain),  and  it  correct 
practically  upsets  the  generally  accepted  idea  that  tempering 
colors  are  dependent  solely  on  temperatures.  Whether  the 
color  determines  the  degree  of  temper  of  the  tool  or  not  is 
not  stated;  most  likely  it  does,  but  it  might  be  conceived 
that  the  time  factor  influences  the  degree  of  temper  also.  Ex- 
periments along  this  line  should  be  of  great  value,  and  mayj 
lead  to  a  new  conception  of  the  tempering  process. 
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CARRIAGE-BOLT  SCREW  THREADS 

On  Iliu  "How  and  Why"  iiune  of  iliis  iiuiiibi-i  art-  (crlaiii  iliilii 
on  cHrriage  bolt  screw  tliroids.  shanks,  and  heads,  that  doubt- 
less will  be  of  Interest  and  value  to  a  conBiderable  number  of 
tool-  and  die-niakerB,  but  for  the  screw  thread  part,  we  feel 
an  apolony  is  required.  We  do  not  mean  an  apoloKY  for  our 
prt'sentation  of  the  matter,  but  for  the  existence  of  s\i(li  an 
anomalous  fiirm.  Carriage  and  loom  bolls  are  used  In  Kreat 
(|uanlitlc8.  but  strauRe  to  say,  the  screw  threads  as  inaile  by 
the  largest  concerns  are  bastard  forms,  not  easily  reproduced, 
and  for  which  there  is  no  commonly  recognized  standard.  A 
few  concerns  using  large  quantities  of  carriage  holts  specify 
the  United  States  standard  thread  and  pitches,  and  one  maker 
at  ieasl  recommends  (hem.  but  why  the  demand  for  the  rec- 
ognized standard  has  not  become  universal  is  somewhat  of  a 
mystery.  Perhaps  the  approximately  scpiaic  <arrlage-bolt 
thread  has  an  advantiige  over  the  Tnited  Stales  standard 
thread  when  driven  through  a  closely  tilted  hole  in  wood,  in 
not  having  so  great  a  tendency  to  tear  and  damage  the  wood, 
but  it  is  easily  damaged  and  hard  to  repair.  Other  disadvan- 
tages outweigh  the  feature  named,  and  it  should  have  been  dis- 
carded long  ago. 

The  vogue  of  the  carriage-bolt  threads  may  be  largely  due 
to  the  conservative  policy  of  manufacturers  who  have  main- 
tained them  because  of  the  mistaken  belief  that  the  obscure 
forms  tend  to  discourage  competition.  Such  a  petty  business 
principle  is  out  of  place  in  modern  manuiacturing,  and  is  of 
little  avail.  A  screw  thread,  gear  tooth  or  profile  of  any 
description,  no  matter  how  irregular,  can  be  copied  by  an 
expert  tool-maker;  such  work  is  done  daily,  and  an  odd  screw 
thread  offers  little  discouragement  to  the  copyist  if  tliere  is 
assurance  of  profit.  Let  the  irregular  and  difficult  carriage 
screw  threads  be  relegated  to  the  limbo  of  forgotten  things; 
and  when  they  are  discarded  we  shall  score  another  triumph 
for  standardization. 

*     *     * 

LOCATING  DEFECTS  IN  MECHANISM 

The  ability  to  quickly  locate  defects  in  machinery  is  pos- 
sessed by  comparatively  few  men.  Competent  engineers  and 
mechanics,  having  years  of  experience,  olten,  when  trouble  is 
encountered,  find  it  necessary  to  send  for  an  "experl  '  to  solve 
what  appears  to  be  a  great  mystery.  In  many  instances,  the 
real  reason  why  engineers  and  others  are  unable  to  locate 
simple  mechanical  defects  is  because  they  at  once  jump  at 
the  conclusion  that  the  trouble  is  due  to  something  complex 
and  mysterious.  As  every  mechanic  knows,  the  disarrange- 
ment of  some  small  part  will  often  render  a  piece  of  mechan- 
ism inoperative  or  greatly  impair  its  efficiency;  but  as  a 
rule  the  seat  of  the  troub'e  can  be  located  by  a  careful  and 
systematic  inspection.  Such  inspection  however  is  often  not 
made  because  of  a  sort  of  superstitious  belief  that  any  trou- 
ble which  is  unusual  must  be  the  result  of  something  mys- 
terious, and  this  belief  is  always  augmented  when  attempts 
are  made  to  locate  the  defect  by  haphazard  methods.  It  is  a 
common  experience  cf  men  sent  out  by  manufacturers  to 
locate  and  remedy  trouble  in  machinery  to  find  simple  causes 
— so  simple  sometimes  as  to  make  the  call  for  help  ridicu- 
lous. 

The  chief  engineer  of  a  large  plant  discovered,  upon  start- 
ing an  air  compressor  which  had  been  idle  for  some  time, 
that  it  would  only  compress  to  twenty  pounds,  which  was 
sixty  pounds  below  the  required  pressure.  After  a  few  futile 
attempts  had  been  made  to  remedy  the  trouble,  the  manufac- 
turer was  notified  by  wire  to  send  an  "expert."  In  order  to 
appreciate  the  situation  a  brief  description  of  the  construc- 
tion of  the  compressor  is  necessary.  This  machine  had  two 
single-acting  air  cylinders,  the  plungers  of  which  were  con- 
nected to  the  ends  of  a  piston-rod  common  to  both,  which 
passed  through  the  steam  cylinder  located  midway  between 
the  two  air  cylinders.  The  inner  ends  of  the  air  cylinders 
were  open,  exposing  the  plungers.  One  suction  and  one  dis- 
charge valve  was  used  for  each  cylinder.  The  suction  valves 
were  located  in  the  centers  of  the  plungers,  and  the  discharge 
valves,  which  were  slightly  larger  in  diameter  than  the  bore 
of  the  cylinders,  covered  the  outer  ends  of  the  latter.    The 


(ounterbore  into  the  bottom  of  which  each  discharge  valve 
seated,  was  sealed  by  the  cylinder  head.  A  cylindrical  pro 
jectlon  on  the  back  of  each  dlwharge  valve,  was  a  sliding 
fit  in  the  head,  and  served  to  keep  the  valve  in  [wsitlon 
as  II  move<l  hack  and  forth.  In  order  to  insure  a  pressure 
of  one  atmosphere  in  the  cylinder  at  the  beginning  of  the 
compression  stroke,  three  small  holes  were  drilled  through 
the  cylinder  «all,  just  ahead  of  the  plunger  when  It  was  In 
this  position.  As  these  holes  were  uncovered  just  before  the 
end  of  the  suction  stroke,  an  Inrush  of  air  m-curred,  the  mag- 
nitude of  whic-h  depended  largely  upon  the  stiffness  of  the 
closing  springs  for  the  suction  valves.  When  the  manufac- 
turer's "expert"  arrived  and  the  compressor  was  started.  It 
was  very  noticeable  thai  instead  of  an  Inrush  of  air  through 
the  holes  of  one  cylinder,  there  was  a  strong  discharge  to 
which  attention  was  attracted  by  the  sound  emitted.  This 
indhated  at  once  that  the  cylinder  was  in  comrnunicallon 
with  the  receiver,  and  It  was  also  evident  that  the  discharge 
valve  was  either  broken  or  displaced.  When  examined  It 
was  found  to  be  rusted  fast  to  the  head  In  an  open  position. 
Less  than  a  thimble  of  oil  jumped  the  pressure  to  eighty 
pounds,  much  to  the  discomfort  of  the  chief  engineer. 

Still  another  incident  from  the  log-book  of  a  "trouble  man" 
will  be  given  to  show  how  easy  it  is  to  overcome  the  cause  of 
a  defect  when  the  search  is  conducted  along  intelligent  lines. 
The  suction  valves  of  a  high-pressure  pump,  working  under 
a  pressure  of  about  2,000  pounds  per  square  inch,  had  given 
considerable  trouble,  evidently  due  to  a  leak  through  the 
valves  on  the  discharge  stroke,  as  then  a  sibilant  sound 
could  be  heard,  which  was  pretty  good  evidence.  The  leak, 
however,  had  not  occurred  until  after  a  new  set  of  valves 
made  by  one  of  the  chief  engineer's  assistants  had  been  in- 
stalled, which  added  to  the  mystery,  as  the  valves  were  care- 
fully ground  to  a  perfect  bearing  in  their  seats.  These  valves 
were  of  the  poppet  type,  and  on  the  top  of  each  there  was  a 
guiding  stem  that  was  a  sliding  fit  in  a  cap  above.  On  the 
original  valves  the  stems  were  fluted  so  that  air  would  be 
admitted  to  the  space  above  them.  On  the  new  valves  these 
tlutes  were  omitted,  with  the  result  that  they  closed  so  slowly, 
owing  to  the  partial  vacuum  formed  above  the  stems  during 
their  descent,  that  there  was  considerable  discharge  through 
them  during  the  early  part  of  the  discharge  stroke.  In  this 
particular  instance  a  little  elementary  knowledge  of  physics 
was  a  greater  help  in  discovering  the  trouble  than  practical 
mechanical  training,  and  the  incident  teaches  the  value  of 
acquiring  knowledge  other  than  that  necessary  to  hold  a 
position,  for  such  knowledge  is  often  the  key  to  the  door 
of  opportunity.  Of  course  the  causes  of  defects  in  mechan- 
ism are  not  always  so  easily  located,  nor  of  such  a  simple 
nature  as  those  mentioned  in  the  foregoing,  but  experience 
teaches  that  work  of  this  kind  may  be  greatly  facilitated  by 
a  careful  and  systematic  inspection,  after  having  observed  any 

abnormal  action. 

>     *     * 

In  a  paper  on  the  preservation  of  iron  and  steel  by  Mr. 
Allerton  S.  Cushman,  assistant  director,  office  of  public  roads. 
United  States  Department  of  Agriculture,  presented  before 
the  May  meeting  of  the  Iron  and  Steel  Institute,  the  author 
refers  to  the  fact  that  iron  containing  20  per  cent  of  silicon 
is  not  attacked  by  acids  and,  therefore,  such  material  should 
theoretically  be  non-rustable.  He  has  found  that  iron  containing 
10  per  cent  of  silicon  is  almost  incorrodible,  but  unfortunately 
is  not  easily  worked,  and  has  peculiar  properties.  He  sug- 
gests that  inasmuch  as  silicon  is  similar  to  carbon  in  its 
characteristics,  chemically  speaking,  it  might  be  worked  into 
the  surface  of  steel  by  modifying  some  of  the  well-known 
casehardening  processes  used  for  impregnating  iron  and  steel 
with  carbon.  If  a  method  for  applying  a  coating  of  silicon 
on  metals  should  be  discovered,  it  would  be  a  valuable  con- 
tribution to  the  art  of  metallurgy  and  the  world  at  large. 

•     •     * 

According  to  the  Engineering  Record,  an  interesting  means 
of  heating  a  building  will  be  tried  at  Detroit,  Mich.  The  hot 
water  from  the  jackets  of  a  l,400-hor8e-power  gas  engine  now- 
being  built  for  the  Ford  Motor  Co.  will  be  utilized  for  this 
purpose. 
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THE  TRANSMISSION  OP  POWER  BY  ROPES* 

When  cOinpared  willi  belts,  ropes  luive  some  very  dlstincl 
advantages,  the  most  important  being  that  they  slip  less  and 
that  the  drive  is  more  positive.  As  the  rope  acts  in  a  groove, 
the  loss  due  to  the  centrifugal  force  is  lessened  as  compared 
with  belt  driving,  and  ropes  can  therefore  be  run  at  a  hijjlicr 
velocity  than  belts.  While  few  cases  of  rope  transmission 
exceed  a  velocity  of  5,000  feet  per  minute,  there  are  cases  of 
ropes  running  satisfactorily  on  specially  constructed  pulleys 
at  a  speed  of  over  7,000  feet  per  minute.  The  accompanying 
table  gives  the  horse-power  which  may  be  safely  transmitted 
by  cotton  ropes  of  different  diameters  at  various  si)eeds. 
Ample,  though  not  extravagant,  margins  of  safety  against 
breakage  of  individual  ropes  are  provided,  and  the  table 
applies  to  the  average  good  ciualily  of  rope,  giving  to  superior 
makes  the  benefit  of  greater  durability.  With  regard  to  tlic 
relative  cost  of  ropes  and  belts,  cxi)erience  has  shown  the 
former  to  be  cheaper;  this  advantage  is  more  marlced  in  the 
case  of  small  ropes  than  in  the  case  of  larger  sizes. 

Rope  driving  may  be  divided  into  two  systems,  known  as 
the  American  or  continuous  system,  and  the  English  or  multi- 
ple rope  system. 

The  Continnnus  Rope  Si/stem. — The  continuous  or  Ameri- 
can rope  system  consists  of  winding  one  long  rope  as  many 
times  around  the  driving  and  driven  pulleys  as  there  are 
grooves  to  fill,  carrying  the  rope  across  the  whole  width  of 
both  pulleys  and  then  carrying  the  rope  from  the  last  groove 
baclv  again   to  the  first  grcove  by  means  of  an  Idler  pulley 


necessary  unless  the  pulleys  be  at  least  seven  feet  In  diameter 
and  run  at  a  peripheral  velocity  of  4,000  feet  and  over. 

Minimuvi  Diameter  of  Smallest  Pulley.— Vor  ordinary  cot- 
Inn  ropes  used  as  main  driving  ropes  the  smallest  pulley 
diameter  should  be  thirty  times  the  diameter  of  the  rope.  If 
this  rule  is  adhered  to  the  rope  will  cling  firmly  to  the  pulley. 

Iiiiiahility  of  Hopes  on  iMrfle  and  Sviall  Cireumfernu-es.— 
I'oo  much  importance  cannot  be  attached  to  the  question  of 
relative  proportion  of  pulleys  and  ropes,  and  great  losses  in 
driving  power  are  caused  by  non  observance  of  the  "thirty- 
diameter"  rule.  Instead  of  adding  a  number  of  heavy  ropes 
to  make  up  for  the  loss  of  power  transmitted,  when  large 
pulleys  are  impractical,  it  is  far  better  to  divide  the  total 
power  nomiually  required  between  the  necessary  ntimber  of 
smaller  ropes. 

.Ire  o/  Coiitad. — When  the  jjulleys  arc  of  equal  size  the  arc 
i)f  contact  of  each  is  practically  ISO  degrees,  but  when  the 
pulleys  are  of  an  unequal  size  the  arc  of  contact  of  the 
smaller  pulley  is  less  than  180  degrees.  Long  center  dis- 
tances, however,  are  conducive  to  a  greater  degree  of  contact 
for  the  smaller  pulley,  and  whenever  short  center  distances 
can  be  avoided  it  is  advisable  to  do  so.  When  short  centers 
are  required,  the  disadvantages  can  be  overcome  by  adding 
a  sufficient  number  of  ropes  to  make  up  for  the  deficient 
contact,  and  a  case  is  on  record  where  spur  gears  were  re- 
moved from  two  shafts  and  rope  pulleys  fixed  upon  the  same 
centers,  permitting  a  clearance  of  only  eight  inches  between 
the  rims,  360  horse-power  being  thus  easily  transmitted  with 
sixteen    ropes,    1%    inch    in    diameter.     In    another   case   two 
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Pigs.  1  to  3.     Power  Transmission  by  Ropes.         Figs.  4  and  5.     Tilted  Grooves  for  Angular  Drives  and  Arrangement  of  Drive  for  Crossed  Ropea 
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held  at  the  required  angle.  This  system  possesses  certain 
advantages  under  special  conditions,  as,  for  instance,  when 
driving  paper-making  machinery  by  a  series  of  expanding 
rope  inilleys  so  arranged  as  to  permit  a  variation  of  a  few 
inches  in  the  respective  diameters.  Under  ordinary  condi- 
tions, however,  the  comparative  imperfections  of  the  method 
are  so  pronounced  that  numerous  installations  liave  been 
transformed  to  multiple  rope  drive.  A  great  disadvantage  of 
continuous  driving  is  that  of  having  to  depend  upon  one  rope 
for  the  entire  drive,  and  the  resulting  stoppage  of  the  ma- 
chine in  the  event  of  breakage.  In  case  of  multiple  driving, 
an  accident  to  one  of  the  ropes  means  only  running  without 
it  for  the  remainder  of  the  day.  as  a  good  reserve  of  power 
is  generally  allowed  in   the  remaining  ropes. 

Anotlier  objectionable  feature  of  continuous  driving  is  the 
irregular  rope  tension.  The  trailing  span  reaches  its  highest 
tension  immediately  after  leaving  the  idler  pulley  and  grad- 
ually slackens  down  with  each  successive  lap  of  the  pulleys. 

Casing  of  Pulleys. — It  is  important  'when  arranging  for 
rope  driving  to  encase  the  sides  of  the  pulleys  with  sheet 
metal  or  boards,  as  otherwise  the  displacement  of  air  by  the 
arms  of  large  high-speed  pulleys  adds  materially  to  the  load. 
It  has  been  stated  that  a  saving  of  five  per  cent  of  the  power 
may  be  thus  effected.  Some  firms  advocate  the  casing  of  all 
pulleys,  large  or  small,  while  others  do  not  consider  casing 


•  .Abstract  of  paper  read  by  Mr.  Edwin  Kcnyon  before  the  South 
Wales  Institute  of  Engineers.  For  additioral  information  on  this 
and  kindred  subjocts  see  the  following  articles  previously  published  in 
Machinery  :  Rope  Drive  for  Machine  Tools,  October,  1907.  enginccr- 
ing  edition  ;  Notes  on  Rope  Drives,  January.  1908,  engineering  edition  ; 
Experiments  with  Rope  and  Belt  Drives,  February,  1909. 


rope  pulleys  were  placed  so  close  together  that  there  was 
less  than  an  inch  distance  between  the  outside  of  the  rims. 

The  arc  of  contact  is  also  affected  by  the  position  occu- 
pied by  the  trailing  span  of  the  ropes  which,  when  above  the 
pulleys,  gives  the  maximum  bearing  surface.  This  position, 
however,  is  not  always  obtainable,  as  sometimes  a  variable 
load  may  set  up  oscillations  in  the  rope  of  such  violence  as 
to  fling  it  off  the  pulley.  In  this  case,  if  the  trailing  span  is 
below  the  pulleys,  any  tendency  on  the  part  of  the  rope  to 
wander  from  its  appointed  track  is  held  in  check  by  the  pull 
at  the  tight  side. 

Lonri  Center  Distances. — Referring  to  Fig.  1,  it  will  be  ob- 
served that  in  under-driven  installations,  center  distances 
are  governed  by  the  size  of  pulleys  employed,  which  should 
allow  sufficient  clearance  between  the  slack  of  the  trailing 
span,  (which  should  be  not  more  than  1/10  of  the  distance 
between  the  centers)  and  the  tight  portion  of  the  ropes. 
Over-driven  installations  permit  a  greater  latitude,  and  cen- 
ter distances  are  successfully  extended  to  distances  of  over 
100  feet  without  intermediate  support.  In  drives  of  this  kind, 
however,  it  is  necessary  to  provide  against  the  extra  strain 
imposed  on  shafts  and  bearing  by  the  weight  of  the  ropes. 
Center  distances  in  ordinary  mill  driving  seldom  exceed  90 
feet.  As  a  rule,  it  is  preferable  to  divide  distances  which 
are  too  great  for  one  span  into  two  drives,  rather  than  merely 
to  support  the  ropes  between  the  pulleys  by  idlers.  In  cases 
where  supporting  pulleys  are  necessary,  it  is  advisable  to 
distribute  them  along  the  drive  at  unequal  intervals.  The 
possibility    of    continued    oscillations   along   the    whole    track 
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Is  thereby  obviated,  so  that  iiiitlul  wave-like  moveniPiits 
(lulckly  diiiiliiisli  to  small  Dscillatloiis.  Tills  lucvi-iitB  the 
lopcB  from  leaping  out  of  the  grooves. 

Anyular  Driving. — No  class  of  power  IrausmlsKion  leuds 
itself  better  to  angular  driving  and  drives  around  corners 
than  does  rope  driving.  When  transmitting  power  to  shafts 
set  In  an  angular  position,  the  tight  side  of  the  roi)e  should 
be  directed  by  a  pulley  deflected  to  a  suitable  angle,  while 
the  slack  side  of  the  rope  should  be  carrle<l  over  an  Idler 
revolving  on  a  horizontal  axis,  as  Indicated  in  Fig.  3.  The 
grooves  In  guide  pulleys  rctiuire  to  be  turned  deeper  flian   in 
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Fig.  7  Fig.  9 

FlfiTB.  6  to  9.     Grooves  for  Rope  PuUeys 

the  regular  pulleys,  to  prevent  the  ropes  from  falling  away.  As 
a  rule,  guide  pulleys  are  made  too  small  for  the  ropes  pass- 
ing over  them,  and  as  a  result  the  ropes  suffer  considerab'y 
from  over-straining  in  passing  over  sharp  bends.  The  wear 
of  ropes  is  due  more  to  the  bending  than  to  the  driving 
strain,  and  the  "thirty-diameter"  rule  should  be  applied  to 
idler  pulleys  as  well  as  to  the  driving  and  driven  pulleys. 

Shafts  Slightly  Out  of  Alignvient. — When  shafts  are  only 
slightly  out  of  alignment,  the  ropes  will  direct  themselves 
without  the  aid  of  guide  pulleys,  but  the  extent  to  which  the 
angularity  may  be  carried  depends  largely  upon  the  center 
distances  and  the  pulley  diameters.  With  center  distances 
not  less  than  three  times  the  average  diameter  of  the  pulleys, 
a  deflection  of  seven  degrees  is  safe.  Sometimes  an  angle 
too  large  for  direct  drive  may  be  divided  up  into  two  drives 
by  the  introduction  of  an  intermediate  shaft  and  pulleys,  as 
shown  in  Fig.  2.  Tilted  grooves,  as  shown  in  Fig.  4,  are  ad- 
vantageous for  out-of-parallel  driving  because  of  aiding  the 
rope  to  "catch  on"  and  slide  down  the  side  having  the  greatest 
Inclination  from  the  vertical  until  it  reaches  the  true  driving 
position.  Tlie  tilted  groove,  however,  has  its  disadvantages; 
the  pressure  becomes  one-sided  and  even  impact  is  impossible. 
Wide-angled  and  highly  finished  grooves  appear  to  be  the  best 
solution  for  this  class  of  driving.  Long  keyways  cut  on  both 
shafts  are  a  decided  advantage  in  the  arrangement  of  angle 
drives,  as  they  permit  the  movement  of  the  pulleys  to  their 
most  effective  working  position,  which  may  be  discovered  only 
by  practical  tests. 

Driving  with  Crossed  Ropes. — When  it  is  necessary  to  trans- 
mit power  between  shafts  revolving  in  opposite  directions  by 
crossed  ropes,  the  friction  at  the  crossing  point  can  be  ma- 
terially lessened  by  running  the  ropes  in  pairs,  the  two  tight 
portions  running  together  while  the  slack  portions  pass  with 
slight  pressure  on  the  outside  as  Indicated  diagrammatically 
in  Fig.  5,  where  the  full  circles  show  the  tight  parts  and  the 
dotted  circles  indicate  the  slack  parts  of  the  rope  passing  on 


the  outside  of  the  tight  parts  at  the  crossing  point.  If  more 
than  two  ropes  are  employed.  It  Is,  of  course,  neceasary  to 
allow  Hufllclenl  Kpace  between  the  various  pairs  of  ropes  to 
permit  free  passage  of  their  trailing  spans.  Therefore,  a 
crossed  drive  with  four  ropes  will  re<|ulre  six  grooves,  as 
shown  In  Fig.  0.  One-half  crossed  rope  drives  are  arranged 
on  practically  the  same  lines  as  one-half  crossed  belt  drives; 
that  Is,  the  leading  side  follows  a  struiglit  line  from  pulley 
to  pulley,  while  the  other  side  is  drawn  away  at  an  angle  gov- 
erned by  the  relation  of  the  center  distances  to  the  pulley 
diameters. 

Vertical  Drives. — In  vertical  drives  It  Is  advisable  to  have 
the  ropes  running  without  much  slack,  particularly  if  the 
bottom  pulley  happens  to  be  the  smallest,  and  to  use  fairly 
acute  angles  not  exct^eding  40  degrees  for  the  grooves. 

Orooves. — fJroovts  with  curved  sides,  as  shown  in  Fig.  C, 
have  proved  to  be  of  no  advantage,  but  on  the  contrary  to 
result  In  loss  of  power,  and  should,  therefore,  be  discouraged. 
These  grooves  are  conducive  to  a  rolling  action  of  the  rope 
In  the  grccve,  which  Is  not  always  avoided  even  in  straight- 
sided  grooves,  except  if  their  angle  Is  fairly  acute.  For  this 
reason  an  included  angle  of  not  more  than  40  degrees  is 
recommended.  It  is  estituated  that  the  life  of  a  rope  is  re- 
duced by  at  least  one-third  when  revolving  in  the  groove. 

In  general,  it  may  be  said  that  the  groove  with  a  40-degree 
included  angle,  as  shown  in  Fig.  7,  is  the  best  for  ropes  above 
1%  inch  in  diameter,  and  a  30-degree  groove,  as  shown  In 
Fig.  9,  is  preferable  for  ropes  below  that  size.  However,  for 
ropes  of  very  small  diameter,  say  %  inch  in  diameter  and 
less,  used  for  driving  cotton  machinery,  the  included  angle 
may  be  as  acute  as  1.5  degrees.  Care  should  be  used  never  to 
make  the  grooves  too  shallow,  remembering  the  rope  will  not 
merely  be  tangent  to  the  sides  of  the  groove,  but  will  take  a 

TABLE    OF    HORSE-POWER    TRANSMITTED    BY    THREE-STRAND     COTTON 

DRIVINO-ROPES  RUNNING  ON  PULLEYS  NOT  LESS  THAN 

THIRTY  TIMES  THE  ROPE  DIAMETERS 
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wedge-shaped  form  and  thus  press  itself  down  toward  the 
bottom  of  the  groove.  In  Fig.  7-  flanges  are  shown  at  F 
and  G.  but  as  flanges  of  this  character  do  not  contribute  in 
any  way  to  facilitate  but  rather  to  prevent  the  rope  falling 
directly  in  its  working  position  when  the  driving  is  unsteady, 
many  rope  pulleys  are  laid  out  with  flangeless  grooves,  as 
shown  in  Fig.  8.  Grooves  for  idler  pulleys,  having  no  power 
to  transmit,  may  be  so  constructed  that  the  rope  rests  at  the 
bottom  of  the  groove  so  that  as  small  an  amount  of  power  as 
possible  is  lost  in  passing  over  the  pulley. 

Laying  out  a  Groove  of  Approximately  J^O-degree  Included 
Angle. — In  FMg.  7  a  circle  is  shown  representing  a  section  of 
the  rope  pressed  into  the  groove  so  that  the  points  BB  of  the 
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half  rlrilo  HAH  toiuli  the  sides  of  llic  BiT.ove.  When  layiiiK 
out  the  groove,  draw  first  the  center  line  HH.  and  then  the 
center  line  AC  at  right  angles  to  HH.  Then  connect  A  and  B 
and  set  off  the  length  AB  from  the  center  I)  to  K.  which  is  tlie 
center  of  the  circular  section  at  the  bcttoiu  of  the  groove. 
From  E  set  off  WC  equal  to  AH.  and  draw  lines  from  C  through 
the  points  HH.  These  lines  Indicate  the  sides  of  the  groove; 
their  intersections  with  the  line  h'Ad.  which  is  tangent  to  the 
top  of  the  rope,  mark  the  centers  IIH  of  the  top  of  the 
flanges.  The  llangeless  grooves  shown  in  Fig.  8  are  laid  out 
in  the  same  manner  as  the  flanged  grooves  in  Fig.  7.  except 
that  the  sides  of  the  groove  are  continued  to  sharj)  corners  at 
the  top.  and  then  slightly  rounded  off  as  shown. 

The  30-degree  groove  in  Fig.  9  is  laid  out  appro.\iniatel.v  in 
the  following  manner:  Draw  from  the  center  D  a  line  at 
forty-five  degrees  angle  to  the  line  HH.  until  it  intersects  the 
periphery  at  ('.  Connect  C  and  H  and  set  off  the  distance  HC 
from  /)  to  E  and  the  same  distance  from  K  to  F.  The  pclnt  /•; 
is  the  center  of  the  circular  section  at  the  bottom  of  tlie 
groove,  and  the  lines  FH  give  the  sides  of  the  groove. 

Colton  Versus  Manila  Hopes.— In  selecting  the  ropes  for 
the  drives,  too  much  stress  should  not  be  laid  upon  initiai 
cost,  for  although  cotton  is  more  expensive  than  maniia.  its 
superior  (lualilies  as  a  driving  rope  make  it  possible  to  trans- 
mit at  least  one-third  more  power  with  cotton  lopes  of  the  same 
diameter:  besides,  cotton  ropes  will  wear  approximately  three 
times  as  long  as  maniia  ropes,  and  in  some  case  considerably 
longer.  The  life  of  cotton  ropes,  of  course,  depends  upon 
their  size  and  the  conditions  under  which  they  work.  The 
most  economical  diameters  range  from  1%  inch  to  1%  iiich. 
the  last  size  being  most  ccmmonly  used  for  transmitting  large 
powers.  In  a  specific  case  twenty-four  cotton  ropes.  1%  inch 
in  diameter,  are  employed  to  transmit  820  horse-power  at  a 
velocity  of  -1.400  feet  direct  from  the  engine  flywheel,  which  is 
twenty-eight  feet  in  diameter,  to  the  various  rooms  in  a  cotton 
mill.  This  installation  was  completed  in  September.  1878, 
and  all  the  ropes  driving  one  of  the  departments  have  been 
running  until  the  present  time,  a  period  of  over  thirty  years, 
without  any  attention  more  than  tightening  t^o  of  the  ropes 
which  accidently  were  saturated  with  water.  Another  set  of 
cotton  ropes  has  been  working  an  average  of  twenty  hours 
a  day  since  April.  1S85,  and  appears  almost  as  good  as  new. 

The  three-strand  rope  is  superior  to  the  four-strand  rope, 
and  it  is  possible  to  transmit  the  same  power  with  a  fewer 
number  of  ropes  when  the  three-strand  rope  is  used. 

Lubrication  of  Driving  Ropes. — The  chief  function  of  lubri- 
cating material,  as  supplied  to  cotton  driving  ropes,  is  that 
of  providing  a  smooth,  filmy  coating  to  prevent  friction  be- 
tween the  twisted  surfaces  of  the  strands  In  contact  with 
each  other.  Re-lubrication  is  seldom  necessary  unless  the 
ropes  are  working  in  an  unusually  dry  atmosphere,  and 
should  even  then  be  only  sparingly  used  at  long  intervals. 
The  most  serviceable  lubricant  is  cpmpounded  from  saponi- 
fied tallow,  wax  and  plumbago,  which  sets  hard  like  domestic 
soap.  Greasy  compounds  likely  to  penetrate  the  fibers  should 
be  avoided  as  they  Increase  the  tendency  to  slipping.  If 
ropes  have  been  so  treated,  a  liberal  application  of  whiting  is 
usually  recommended,  which  absorbs  the  grease  and  falls 
away  in  flakes. 

*     *     * 

EFFICIENCY  OF  WATER  WHEELS 
Speaking  of  the  methods  employed  in  his  practice,  Mr. 
Charles  T.  Main,  mill  engineer  and  architect  of  Boston,  says: 
"Some  tests  of  water  wheels  show  a  maximum  efficiency  of 
about  85  per  cent.  It  Is  probable  that  over  80  per  cent  is 
rarely  realized  In  practice  after  wheels  have  been  installed 
for  a  short  time,  and  this  is  for  three-quarters  to  full-gate 
opening.  When  the  gate  opening  is  less  than  about  three- 
quarters,  the  efficiency  begins  to  drop.  After  wheels  have 
been  run  for  some  time  the  buckets  and  guides  are  not  as 
smooth  as  when  they  are  new.  and  the  efficiency  drops  off. 
For  these  reasons  I  usually  allow  an  average  efficiency,  for 
wheels  running  under  ordinary  conditions  of  age,  repair,  and 
variable  gate  opening,  of  about  75  per  cent.  Under  excep- 
tionally good  conditions  and  where  there  are  several  wheels 
this  could  be  increased." 


SIMPLE  METHOD  OF  STACK  DESIGN* 

A.  J.  HAIRB,  JR.) 

The  engineer  with  a  chimney  or  stack  to  erect,  knowing  the 
conditions   he   must    meet   with    regard    to   boiler   horse-power, 
draft,  coal  consumption,  etc,  usually  turns  to  the  hand-liooks, 
boilermaker's   ciitalogucs,   and   similar   literature,   rather   than 
to  one  of  the  many  exhaustive  treatises  we  have  on   the  sub- 
ject  of  stack    design.     These  catalogues   and    handbooks   are 
often  inadequate,  treating  the  subject  either  so  simply  as  to 
bo  incomi)lele,  or  so  technically  as  to  be  practically  useless. 
Matter  that  is  found   in  one  is  often  repeated   in  the  others, 
aiul    nine   out   of   ten    reproduce   the   familiar  tal)le   that   Kent 
worked  out  originally  for  his  hand-book  on  mechanical  engin 
eering.     All  of  these  catalogues,  however,  are  of  some  value, 
but   nearly   all    fail   in   one   respect   or   another   to   satisfy   the 
needs  of  the  busy  engineer,  who  is  not   Interested  in   learning 
the  whole  theory  of  the  design,  but  wants  definite  information 
on  how  to  build  his  stack  with  the  conditions  he  has,  so  that 
it  will  work  out  as  he  wants  it  to  after  it  is  built.    Ninety-nine 
times  out  of  a   bundled  such   an  engineer  decides  on   Kent's 
rule,  and  lets  it  go  at  that.     Any  values  between  those  given 
in    the   table,    he   disregards,   and.   for   any   rate   of  coal    com- 
bustion, or  for  any  draft  conditions  other  than   those   in   the 
table,  his  percentage  of  errors  is  more  or  less  great.     He  may 
overlook  the  fact  that  the  values  given  by  the  table  are  based 
on  a  coal  consumption  of  five  pounds  per  hour.  whi<-h  is  rather 
a  high  figure,  and  a  figure  that  the  average  power  plant  should 
cut  do.vn  materially  with  even  a  fair  grade  of  coal  and  boilers 
loaded   economiiaily.      He   may   also   overlook,   and    generally 
does,  that  the  draft  figured  in  reaching  the  values  of  the  table 
is  presuiued  to  be  the  best,  a  state  of  affairs  not  always  found 
in  the  average  station.     If  he  does  not  use  this  table,  making 
allowances    for    the    differences    between    his    conditions    and 
those  for  which  the  table  was  drawn,  he  has  to  resort  to  the 
literature  on  stack  design,  and  make  a  lengthy  computation, 
and  the  chances  for  error  will  be  twice  as  great  as  if  he  used 
the  table. 

The  diagrams  in  the  Data  Sheet  Supplement  represent  the 
medium  between  relying  soleiy  on  a  table  drawn  up  for  an 
arbitrary  set  of  conditions,  and  making  a  separate  design  with 
great  waste  of  time  aad  possibility  of  error  for  each  stack. 
Exact  results  can  be  obtained  from  them  with  ease  and  quick- 
ness. Every  element  that  would  come  In  any  computation  is 
met  in  these  diagrams,  as  a  glance  will  show,  and  there  is 
absolutely  no  guesswork  in  any  decision,  no  necessity  for  inter- 
polation of  values  as  in  the  case  of  the  table,  and  no  need  of 
using  constants  to  correct  the  final  answer  to  suit  your 
own  case. 

Use  of  the  Diagrams 
Diagram  No.  I.  in  the  accompanying  Supplement,  gives  a 
double  set  of  curves  which  are  plotted  between  temperatures 
of  flue  gas.  or  inside  and  outside  air.  with  varying  heights 
of  stacks,  and  the  draft  pressure  in  inches  of  water.  By  it 
we  can  determine  the  relation  of  the  height  to  the  draft 
pressure  desired  with  the  different  temperature  changes.  This 
iiiagram  can  also  be  used  in  determining  the  draft  if  we  know 
the  height  of  the  stack  and  the  temperatures  of  the  inside  and 
outside  air. 

Diagrams  Nos.  II  and  III  show  the  relation  between  the 
height  of  stack,  the  amount  of  boiler  horse-power,  and  the 
cross-sectional  area.  Diagram  No.  II  provides  for  boiler  horse- 
power up  to  850,  and  No.  Ill  for  values  beyond  that.  Know- 
ing the  height,  from  Diagram  No.  I.  and  knowing  the  horse- 
power, we  use  these  curves  to  get  the  effective  cross-sectional 
,   area  necessary  for  tUp  stack. 

Diagram  No.  IV  makes  it  possible  to  determine  at  a  glance 
the  side  of  square  stack  having  the  necessary  cross-sectional 
area,  or  the  corresponding  diameter  of  a  round  stack. 

For  example,  we  will  design  a  stack  for  2.000  boiler  horse- 
power, stack  temperature  to  be  550  degrees  F.  and  outside 
temperature  SO  degrees  F..  the  maximum  summer  temperature. 
The  pressure  on  the  stack  Is  to  be  cue  inch  pressure  of  water. 
From  Diagram  No.  I.  starting  at  550  degrees  F.  at  the  right 
of  the  sheet,  run  over  to  the  curve  representing  SO  degrees  F., 
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teniperaluie  of  oulsldc  air.  Kroni  thin  |i<iiiil  (linp  dnw  ii  Id  tlu' 
hni-i/.oiilal  line  represeiitliiK  one  inch  i)i('Ksmv  for  tlie  di'siri-il 
stiU'k.  ill  liiclifs  of  water.  The  loiiil  foiiiiil  here  Bives  lis 
ll!U  feet  for  the  stack  height.  Kel'er  to  Diagram  No.  Ill  to 
find  the  croBS-sectlonal  area,  since  the  boiler  horsepower 
equals  2,000.  Where  the  vertical  line  at  2,00ii  boiler  horse- 
power crosses  the  line  of  the  ICO-foot  stack,  we  get  a  point 
which,  projected  to  the  left  of  the  sheet,  gives  a  croBS-seclional 
area  of  about  17  S(iuare  feet.  Krcni  Diagram  .\'o.  IV  we  Hud 
the  value  of  17  S(iuare  feet  cross-sect ioual  area  on  the  curve, 
and  rininiug  to  the  left  we  get  the  diameter  of  the  stack  cor- 
responding to  that  area,  which  is  ".h;  inches,  or  S  feet.  The 
side  of  the  square  stack  with  correspondiug  area  as  shown  to 
the  right  of  the  diagram  would  be  slightly  less  than  7  feet 
square.  Hence,  from  the  curves  we  have  a  stack  HiO  feet  high, 
effective  cross-sectional  area  of  47  square  feet,  ami  either  S 
feet  in  diameter  or  7  feet  square. 

These  curves  have  been  carefully  worked  out.  and  are  exai't. 
They  are  now  in  use  by  some  of  the  largest  engineering  con- 
cerns in  New  York,  and  several  universities  have  adopted 
them  in  their  courses  of  instruction  for  power  station  work. 
The  engineer  who  gives  them  a  fair  trial  will  undoubtedly  find 
them  of  great  value  and  superior  to  all  general  tables  or 
arbitrary  rules  in  the  current  literature  or  catalogues  of 
the  day. 


METHODS   OF  TESTING  THE   HARDNESS 
OF  METALS* 

Few  properties  of  iron  and  steel  are  of  more  importance  than 
that  oi:  hardness.  In  some  cases,  as  with  a  cutting  tool  or  a 
pressure  die.  the  metal  is  practically  valueless  unless  it  can 
retain  a  sharp  edge;  while  in  other  instances,  where  the 
material  has  to  be  machined  or  cut  and  trueil  lo  shape,  even 
a  relatively  sliglit  increase  of  har.'lness  is  tlie  cause  of  much 
inconvenience  and  expense.  In  i  third  class  of  material  a 
good  wearing  surface  is  of  prime  importance;  while,  lastly, 
hardness  may  often  serve  as  an  indication  of  a  degree  ot 
brittleness  and  untrnstworthiness  whicli  might  perhaps  be 
otherwise  unsuspected. 

Hardness  may  be  defined  as  the  property  of  resisting 
penetration,  and,  conversely,  a  hard  body  is  one  which,  under 
suitable  conditions,  readily  penetrates  a  softer  material.  There 
are,  however,  in  metals  various  kinds  or  manifestations  of 
hardness  according  to  the  form  of  stress  to  which  the  metal 
may  be  subjected.  These  include  tensile  hardness,  cutting 
hardness,  abrasion  hardness,  and  elastic  hardness;  doubtless 
other  varieties  could  also  be  recognized  when  the  experi- 
mental conditions  are  modified  so  as  to  bring  into  opera- 
tion properties  of  the  material  in  addition  to  that  of  simple, 
or  what  may  be  conveniently  called  mineralogical  hardness. 
This  has  been  defined  by  Dana  as  "the  resistance  offered  by 
a  smooth  Siirface  to  abrasion."  The  usual  quantitative  tests 
for  hardness  are  static  in  character,  but  the  conditions  are 
profoundly  modified  when  the  penetrating  body  is  moving 
with  greater  or  less  velocity.  The  resistance  to  the  action  of 
running  water,  to  the  effect  of  a  sand-blast,  or  to  the  result 
of  the  pounding  p"  a  heavy  locomotive  on  a  steel  rail,  afford 
examples  of  what  might  perhaps  for  purposes  of  distinction 
be  called  dynamic  hardness,  which  is  a  branch  of  the  subject 
which  has  received  little  examination. 

Comparison  will  be  made  in  the  following  of  four  typical 
methods  of  measuring  hardness.  Those  selected  include  the 
scleronieter,  introduced  by  the  author  in  18SG;  the  scleroscope, 
recently  invented  by  Shore;  the  form  of  indentation  test 
adopted  by  Brinell  about  ten  years  ago;  and  the  drill  test 
introduced  by  Keep  a  few  years  earlier.  Each  of  these  meth- 
ods has  been  used  in  actual  works  practice,  and  by  various 
persons  other  than  the  inventor,  and  may  thus  be  regarded  as 
being  typical  of  the  particular  class  of  test  to  which  it  belongs. 
Among  the  many  other  forms  of  test  the  microsclerometer  and 
wearing  tests  call  for  special  mention,  though  to  these  only 
incidental  reference  can  be  made. 


The  principles  underlying  the  four  methods  selected  for  cotn- 
parison  may  be  brlelly  deHcribed  as  followH: 

Turner's  Sclerometor 

III  this  form  of  test  a  weighted  diamond  point  Is  drawn. 
once  foruard  and  once  baikward,  over  the  snioolli  surface  of 
the  mateiial  to  be  tested.  The  hardnesH  number  is  the  weight 
in  grammes  i'i'(|iiired  to  produce  a  Hiaiiilard  scratch.  The 
scrati'li  selected  is  one  which  is  Just  visible  to  the  naked  eye 
as  a  dark  line  on  a  bright  reflecting  surfai-e.  It  is  also  the 
scratch  which  can  just  be  felt  with  the  edge  of  a  <|uill  when 
the  lattei  is  drawn  over  the  smooth  surface  at  right  angles 
to  a  series  of  such  scratches  produced  by  regularly  IncreaHliig 
weights. 

Shore's  SclerOHCopo 

III  tliis  instrument  a  small  cylimler  of  steel,  with  a  hard- 
ened point,  is  allowed  to  fall  upon  the  smoolli  surface  of  ihe 
metal  to  be  tested,  and  the  height  of  the  rebound  of  the  liaiii- 
mei   is  taken  as  the  measuie  of  liurdneBs.    The  hammer  weighs 
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♦Abstract  of  paper  read  before  the  Iron  and  Sttel  Institute  (Groat 
BiUainl.  May  14.  I0fl!1.  I>y  Prof.  Thomas  Turner,  of  the  I'nlverslty  ot 
Birmingham.  I'"or  additional  articles  previously  publislied  in  Maciii.neiiy 
see  'The  Brinell  Method  of  Testing  the  Hardness  of  Metals,"  September. 
UIOS,  engineering  edition  ;  ".\  New  Mecbanioal  Test  for  llaidiiess," 
October,  1908,  engineering  edition. 


Dlagrram  showlzis  Percentagre  of  Loss  of  Hardnees  of  Hardened  Steel 
when  tempered  to  Various  Temperatures,  as  measured  by  Dlflerent  Hard- 
ness Testing  Apparatus 

slightly  over  2  grammes,  the  height  ot  the  rebound  of  hard- 
ened steel  is  in  the  neighbcrhcod  of  100  on  the  scale,  or  about 
ICO  millimeters,  while  the  total  fall  is  about  10  inches  or  2'th 
millimeters. 

Brinell's  Test 
In  this  method  a  hardtned  steel  ball  is  pressed  into  the 
smooth  surface  of  the  metal  so  as  to  make  an  indentation  of 
a  size  such  as  can  be  conveniently  measured  under  the  micro- 
scope. The  spherical  area  of  the  indentation  being  calculated, 
and  the  weight  being  known,  the  stiess  per  unit  of  area  when 
the  ball  came  to  rest  is  calculated,  and  this  gives  the  hardness 
number.  Within  certain  limits  the  value  obtaineil  is  inde- 
pendent of  the  size  of  the  ball,  and  of  the  amount  of  pressure. 
In  the  original  tests  the  steel  ball  was  10  millimeters  in  diam- 
eter, and  the  pressure  was  equal  to  a  w'eight  of  3,000  kilo- 
grammes; but  a  more  convenient  form  of  apparatus  is  now 
supplied  by  Mr.  Brinell  for  works  tests,  while  .Mr.  Stead  has 
introduced  a  small  and  portable  instrument. 

Keep's  Test 

In  this  form  of  aiiparatus  a  standard  steel  drill  is  caused 
to  make  a  definite  number  of  revolutions  while  it  is  pressed 
with  standard  force  against  the  specimen  to  he  tested.  The 
hardness  is  automatically  recorded  on  a  diagram  on  which  a 
dead  soft  material  gives  a  horizontal  line,  while  a  material  as 
hard  as  the  drill  itself  gives  a  vertical  line,  intermediate  hard- 
ness being  represented  by  the  corresponding  angle  between 
0  and  90  degrees. 

Each  form  of  test  has  its  advantages  and  its  limitations. 
The  sclerometer  is  cheap,  portable,  and  easily  applied,  but 
It  is  not  applicable  to  materials  which  do  not  possess  a  fairly 
smooth  reflecting  surface,  and  the  standard  scratch  is  only 
definitely  recognized  after  some  experien<-e.  The  Shore  test 
is   simple,   rapid,   and   definite   for   materials    for    which    it   is 
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suited,  and  appears  liUe)y  to  liave  an  important  future.  Hut 
further  Information  Is  yet  needed  as  to  the  exact  i)rop8rty 
which  is  measured  hy  this  form  of  lest.  As  shown  by  De 
Krfminville,  the  result  obtained  varies  somewhat  with  the  size 
and  thickness  of  the  sample,  while  if  the  test-piece  is  sup- 
ported on  a  soft  material,  such  as  a  plasticine,  the  results  are 
valueless  It  should  also  be  pointed  out  that  india-rubber 
gives  a  rebound  of  2;!,  which  is  equal  to  that  of  mild  steel, 
while  light  soft  pine  wood  gives  a  rebound  of  10,  which  is  nearly 
twice  as  great  as  that  of  gray  cast  iron.  Curiously  enough, 
hard  wood,  like  teak,  gives  a  rebound  of  about  12,  wliile  some 
samples  are  considerably  lower  than  tliis.  As  illustrating  tlie 
influence  of  the  support,  a  sample  of  e.\ceptionally  hard  rolled 
copper,  about  1/2;"!  inch  in  thickness,  when  supported  on  a 
block  of  hard  steel,  and  tested  with  the  blunt  or  "magnined" 
hammer  supplied,  gave  a  value  of  80.  which  was  increased  to 
3-1  when  the  copper  was  supported  on  wood.  A  sample  of  brass 
only  gave  a  value  of  17.  and  yet  this  brass  would  scratch  the 
copper,  while  the  copper  would  not  scratch  the  brass.  From 
these  results  it  is  evident  that  the  Shore  test  is  only  applicable 
to  a  certain  class  of  substances.  It  appears  to  test  what  may 
be  termed  the  "elastic  hardness,"  and  gives  high  results  with 
metals  in  the  "worked  hard"  condition.  Tests  appear  to  show 
that  good  results  are,  however,  obtained  with  glass  and  with 
porcelain,  as  well,  of  course,  as  with  most  metals. 

The  Brinell  test  is  specially  useful  for  constructive  material; 
it  Is  easily  applied  and  definite,  and  is  now  of  all  hardness 
tests  the  one  most  employed.  It  appears  to  give  satisfactory 
results  with  wood,  but  cannot  be  applied  to  very  brittle  ma- 
terials, such  as  glass,  or  to  hard  minerals*  Keep's  test  Is 
specially  suited  for  castings  of  all  kinds,  as  it  records  not 
merely  the  surface  hardness,  but  also  that  of  the  whole  thick- 
ness, and  gives  indications  of  blowholes,  hard  streaks,  and 
spongy  places.  Obviously,  it  can  only  be  applied  lo  materials 
the  hardness  of  which  is  less  than  that  of  hardened  steel. 

A  very  important  ([Uestion  arises  in  connection  with  these 
various  tests — namely,  as  to  whether  there  is  any  observed 
agreement  between  the  results  which  are  arrived  at  by  such 
entirely  different  methods.  It  will  be  noticed  that  in  each  case 
an   arbitrary   scale   is   adopted.     If  the  weights  used   on   the 

TABLE  I.  HARDNESS  SCALES  COMPARED 


Metal 


Lead   

Tin 

Zinc 

Copper,  soft 

Copper,  hard 

Softest  iron 

Mild  steel 

Soft  cast  iron  . . . 

Rail  steel 

Hard  cast  iron. . . 
Hard  white  iron 
Hardened  steel  . 


Sclerometer       Scleroscope 


1.0 

3. .5 

6.0 

8.0 

is'.b 

31.0 

21-24 

34.0 

36.0 

72.0 

Brinell 


1.0 
3.0 
7.0 
8.0 
13.0 

33!  6 

34.0 
27.0 
40.0 
70.0 
9.5.0 


1.0 
2. .'5 
7.5 

i'i'o 

14.5 
16-24 
24.0 
26  35 
35.0 
75.0 
93.0 


sclerometer  had  been  ounces  instead  of  grammes,  the  hardness 
numbers  would  naturally  have  been  different.  Similarly, 
Brinell's  tests  might  have  been  expressed  in  tens  and  inches, 
or  a  different  weight  of  hammer  and  height  of  scale  adopted 
by  Shore.  Hence  all  that  can  be  expected  is  a  proportionality 
in  the  results,  and  if  this  is  ascertained  it  should  be  possible 
to  convert  values  on  one  scale  into  results  on  another. 

An  examination  of  results  obtained  by  the  four  methods 
dealt  with  shows  that,  for  relatively  pure  metals  In  their  cast 
or  normal  condition,  there  is  a  general  agreement  which  must 
be  regarded  as  remarkable.  In  Table  I  will  be  found,  in  the 
first  column,  results  which  were  published  in  the  author's 
original  paper  on  the  hardness  of  metals  in  1SS6.  In  the  second 
column  are  the  author's  results  with  the  Shore  scleroscope, 
and  these  figures  are  in  good  agreement  v;ith  those  supplied 
by  the  maker  of  the  instrument.  In  the  third  column  are 
values  taken  from  published  results  by  Mr.  Brinell  and  by 
Mr.  Stead,  but  the  numbers  given  have  been  divided  by  6, 
as  this  figure  has  been  found  to  suitably  reduce  the  Brinell 
hardness  values  for  purposes  of  comparison.  It  will  be  ob- 
served that  either  by  accident  or  design  the  scale  adopted  for 
the  scleroscope  is,  for  practical  purposes,  identical  with  that 


of  the  sclerometer.  while  Mr.  Hrinell's  values  are  proportional. 
The  angles  in  Keep's  tests  are,  or  could  easily  be  made,  in 
pretty  close  agreement  with  the  other  values.  It  would  there- 
fore appear  that  each  instrument,  with  simple  and  homogen- 
eous substances,  must  measure  one  and  the  same  physical 
property  and  gives  results  which  are  either  in  actual  agree- 
ment with,  or  proportional  to,  the  results  ohtnlncd  hy  the 
other  forms  of  test. 

In  practice,  however,  the  use  of  relatively  luire  metals  in 
the  unworKed  or  annealed  condition  is  comparatively  rare, 
unless  we  include  in  this  category  wrought  iron  and  mild 
steel.  Carbon  steels  and  special  steels  consist  largely  of  alloys, 
the  complexity  of  which  is  profoundly  modified  by  heat  treat- 
ment; while  copper,  zinc,  and  their  alloys  are  frequently  hard- 
ened by  rolling,  drawing,  or  other  mechanical  treatment.  The 
very  important  question  therefore  arises  as  to  the  extent  to 

TABLE  II.     PERCENTAGE  OP  LOSS    OF   HARDNESS    OP   HARDENED  STEEL 

WHEN  TEMPERED  TO  VARIOUS  TEMPERATURES.  AS  MEASURED 

BY  DIFFERENT  HARDNESS  TESTING  APPARATUSES 


Temperature 
uf  Heatinx, 
Degrees  C 

Brinell 

Method 

(O.HS  per  cent 

Carbon  1 

Martens 
Sclerometer 
IO.U.5  per  cent 

Carbon) 

Jaggar  Micro- 

sclerometer 

(O.HI)  per  cent 

Carbon) 

Shore's 
Method 

(O.HS  per  cent 
Carbon  1 

KiO 
200 

•300 
400 
500 
600 

is 

38 

68 

94 

100 

3.5 
14.0 
41.0 
70.6 

87.5 
95.7 

1.8 

5.4 

9.1 

33.6 

64.0 

94.5 

3.7 

2.7 

11.1 

33.0* 

92.5 

100 

*  At  380  degrees  C. 
which  the  different  methods  of  testing  agree  In  their  values 
for  the  hardening  and  tempering  of  steel,  and  for  the  hard- 
ness caused  by  mechanical  treatment.  From  preliminary  ob- 
servations on  the  latter  point  the  author  is  inclined  to  believe 
that  metal  which  has  been  mechanically  treated,  as  with  hard- 
drawn  rods  or  rolled  sheets,  has  its  tenacity  increased  out  of 
proportion  to  its  hardness  as  measured  by  a  file  or  cutting 
tool.  The  sclerometer  shows  relatively  little  difference,  for 
example,  between  hard-drawn  and  annealed  copper,  while  the 
scleroscope  shows  an  exaggerated  effect,  at  all  events  in  some 
cases.  As  the  Brinell  test  closely  follows  the  tenacity,  it  too 
may  be  expected  to  show  marked  difference  between  worked 
and  annealed  samples.  The  result  in  some  cases  is  likely  to 
be  a  confusion  between  elasticity  or  tenacity  on  the  one  hand, 
and  true  or  mineralogical  hardness  on  the  other.  For  example, 
a  piece  of  hard-rolled  copper  may  give  a  greater  hardness  num- 
ber than  one  of  mild  steel.  Yet  a  tool  made  of  mild  steel  will 
always  cut  copper,  and  no  amount  of  cold-rolling  will  make 
copper  cut  steel.  Hence  great  care  is  required  when  hardness 
values  for  different  materials  are  compared  and  further  in- 
formation in  this  direction  is  desirable. 

Hardness  of  Steel  in  Hardened,  Tempered  or  Annealed 
Condition 

The  question  of  agreement  in  reference  to  the  true  hardness 
of  a  sample  of  steel  in  the  normal,  hardened,  tempered,  or  an- 
nealed condition  is  perhaps  of  even  greater  importance.  To 
illustrate  the  kind  of  difficulty  which  arises,  reference  may  be 
made  to  some  recently  published  results  by  E.  Maurer,  in 
which  samples  of  steel  with  varying  content  of  carbon  were 
heated  to  ascertained  temperatures,  quenched,  and  afterward 
tempered  or  annealed  at  given  temperatures.  The  hardness  of 
the  samples  was  then  determined.  When  the  tempering  heat 
was  300  degrees  C,  the  loss  of  hardness  in  a  sample  containing 
0.S3  per  cent  of  carbon  was  11.1  per  cent  by  the  Shore  method, 
and  38.0  per  cent  by  the  Brinell  test.  A  steel  with  0.95  per 
cent  carbon  tested  in  a  similar  manner  by  Heyn  and  Bauer 
with  a  Marten's  sclerometer  gave  a  loss  of  hardness  of  41.0 
per  cent;  while  lastly  Boynton,  with  a  Jaggar  sclerometer, 
using  a  steel  with  0.S6  per  cent  carbon,  has  recorded  a  loss  of 
hardness  on  tempering  at  300  degrees  of  only  9.0  per  cent. 
The  question  may  be  put  in  this  way:  The  steel  is  suited  for 
making  wood-working  tools,  if  properly  hardened  and  tempered. 
Is  300  degrees  C.  a  proper  tempering  heat?  According  to  the 
Shore  test  and  the  Jaggar  test  the  tool  should  be  hard  and 
cut  well;  but  according  to  the  Brinell  test  and  the  Martens 
sclerometer  it  has  lost  nearly  half  its  original  hardness,  and 
should  rapidly  lose  its  cutting  edge.  Maurer  states  that  every- 
day experience  shows  that  with  this  class  of  tool  steel  a  tern- 
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pciiiig  heat  of  300  degrt'CB  rcmlevs  the  niclal  iiselcBB  for  wooil- 

workitiK 

Tlie  iDBullH  of  till'  iDur  sots  of  experliiieiitB  are  given  In 
Table  II. 

The  valufs  arc  Kinphically  represented  in  llie  aei-onipanylng 
illustration,  from  which  it  will  be  Been  that  the  greatest  dif- 
ference occurs  at  about  :!00  degrees  C,  the  loss  of  quenching 
hardness  due  to  Icrnpering  being  about  four  limes  as  great 
when  tested  liy  llie  two  first  methods  as  i-onipared  with  the 
results  obtained  when  the  steel  is  tested  liy  the  two  latter 
methods  given   in  tlie  table. 

Further,  Martens  and  Heyn  have  recently  pointed  out  that 
in  the  ball  lest  for  hardness  the  indentations  are  frequently 
not  circular,  and  are  therefore  difficult  to  measure,  and  that 
when  testing  hard  materials  the  ball  itself  is  appreciably  flat- 
tened while  under  load.  To  diminish  these  sources  of  error 
Martens  has  intioduced  a  special  form  of  apparatus  for  meas- 
uring the  depth  of  the  indentation. 

It  is  evident,  therefore,  that  further  research  and  loinparison 

is  required   before  agreement  in   principle  ran   be  arrived   at 

with  hardness  tests  for  hardened,  tempered,  or  mechanically 

treated  metals. 

*     *     • 

ALLOY  STEELS   FOR  MOTOR  CAR   CON- 
STRUCTION* 

The  cost  of  the  materials  used  in  automobile  construction 
amounts  to  about  sixty  per  cent  of  the  total  cost  of  production. 
In  view  of  this  fact,  the  kind  of  material  best  suited  for  the 

TABI-E  I.     NICKEL  STEELS 
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more  vital  parts  is  highly  important.  In  the  following  the 
composition  and  treatmnt  of  some  of  the  most  commonly  used 
alloy  steels  are  reviewed. 

Nickel  Steel 
Nickel  steel  is  the  most  generally  used  of  the  alloy  steels. 
The  best  quality  contains  0.20  to  0.25  per  cent  carbon.  3.50 
per  cent  nickel,  0.60  to  0.90  per  cent  manganese,  and  not  over 
0.04  per  cent  sulphur  and  phosphorus.  With  carbon  and 
nickel  as  given  above,  the  manganese  content  ought  never  to 
exceed  the  limits  mentioned.  A  slightly  lower  carbon  content 
is  sometimes  used  for  case-hardening  purposes,  and  a  higher 
carbon  percentage  Is  much  used  for  crank-shafts.  Nickel  steel 
is  usually  made  in  the  basic  open-hearth  furnace.  It  is  an 
excellent  steel  for  case-hardening,  and  is  easier  to  machine  than 
other  alloy  steels. 

Chrome-Vanadium  Steel 

The  chrome-vanadium  alloy  steels  are  preferably  made  in 
the  crucible  or  electric  furnace,  although  the  open-hearth 
process  is  also  much  used  for  the  purpose.  The  open-hearth 
product,  however,  is  somewhat  uncertain,  and  while  springs 
of  steel  made  by  this  process  may  be  better  than  those  made 
from  ordinary  crucible  steel,  they  cannot  be  compared  with 
springs  made  of  crucible  chrome-vanadium  steel.  For  ex- 
cellent quality  the  latter  product  constitutes  the  highest  attain- 
ment of  the  steel  makers'  art. 

Chrome-vanadium  steel  made  with  high  carbon  content  is 
suitable  for  oil-hardened  gears  and  springs.    When  made  with 


a  low  cai'bon  content  it  Ih  uHod  for  cuBe-hardened  gears,  and. 
when  oil  <|uenched  and  annealed,  for  axles,  Hhafts  and  steer- 
ing knuckles.  When  a  better  material  than  the  best  nickel 
steel  Is  needed,  the  various  kinds  of  chrome-vanadluai  steel 
are  to  be  recoinnieiided.  They  can  be  easily  forged  and  can  be 
machitied  more  readily  than  chrome-nickel  steels  uf  correspond- 
ing larbon  percentages. 

Chrome-Nickel  Stuols 

('hroine-nlcUcI  steels  are  made  either  with  a  high  carbon 
conleni,  and  used  for  oil-hardened  gears  and  springs,  or  with 
a  low  carbon  content,  in  which  case  the  steel  Is  used  for  axles, 
shafts,  forged  parts,  and  case-hardeneil  gears.  The  high  car- 
bon steel  carries  about  0.5  per  cent  of  carbon,  while  the  low 
carbon  alloy  carries  0.25  per  cent.  The  nickel  content  is  from 
2  to  3.5  per  cent,  while  the  chromium  varies  from  1  to  1.5  per 
cent.  A  special  tiickel-chronie-tungslcn  steel  Is  sometimes  used 
for  springs.  Nickel-chrome  Bteels  possess  excellent  static 
qualities,  but  present  diflicultleB  in  heat  treatment,  forging  and 
machining. 

Silico-manganese  and  silico-chrome  steels  with  medium  and 
low  carbon  contents  are  used  to  a  considerable  extent  abroad 
for  springs  and  gears.  Their  relatively  low  cost  favors  their 
use,  but  they  do  not  stand  up  well  when  subjected  to  shocks, 
and  are  too  sensitive  to  heat  treatment.  When  handled  with 
great  care  they  give  good  results  where  the  temperatures  for 
the  heat  treatment  can  be  accurately  gaged.  Chrome  steels 
with   high   carbon   i  ontent  are   used   to  a  considerable  extent 

TABLE  II.    NICKBL-VANAOIUM  8TEBLS 
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Natural  as  rolled. 

0.24 

0.73 
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93 
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53 

1600  F.  water. 

0.34 

0.73 
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•  Abstract  of  papor  tiy  Mr.  John  A.  Mathews,  road  before  the  Franklin 
Institute,  Mining  and  Metallurgical  Section,  April  1,  1909. 


for  balls  ami  ball  races.    Tungsten  steels  are  universally  used 
for  making  magneto  magnets.  ^ 

Heat  Treatment  of  Alloy  Steels 

Wliile  the  best  alloy  steels  are  none  too  good  for  most  of 
the  parts  in  automobile  construction,  their  qualities  will  not 
become  pronounced  unless  they  receive  proper  heat  treatment. 
It  is  waste  of  money  to  buy  good  alloy  steels  without  know- 
ing how  to  properly  treat  them  to  bring  forth  their  exceptional 
qualities.  For  gaging  the  heat  a  pyrometer  is  necessary,  but 
it  is  too  often  supposed  to  take  care  of  itself.  The  liest 
pyrometer  of  the  thermo-couple  type  should  be  regularly  in- 
spected. The  protecting  tubes  should  be  frequently  examined 
and  renewed,  and  the  electrical  contacts  looked  over. 

The  heat  treatment  operations  depend  upon  established  scien- 
tific facts,  and  a  lack  of  appreciation  of  this  causes  many 
people  to  buy  high-priced  alloy  steels  from  which  they  get 
no  better  results  than  from  carbon  steel  properly  handled.  As 
an  example  of  the  effect  of  heat  treatment  may  be  mentioned 
a  chrome  steel  which  in  its  rolled  condition  had  an  elastic 
limit  of  158,000  pounds,  5  per  cent  elongation,  and  9.4  per  cent 
reduction  in  area.  The  same  steel,  oil  tempered  and  annealed, 
had  an  elastic  limit  of  153,000  pounds,  14  per  cent  elongation 
and  52  per  cent  reduction  in  area.  In  other  words,  the  ma- 
terial was  transformed  from  brittle  to  tough  without  appreci- 
ably affecting  its  elastic  limit.  Nickel  steel  similarly  treated 
will  have  the  elastic  limit  raised  twenty  per  cent,  with  its 
elongation  unchanged  and  its  reduction  in  area  improved. 

The  accompanying  tables  show  typical  analyses,  treatment 
and  tensile  strength  of  nickel,  nickel-vanadium,  cbrome-vana- 


'.IM 


.MA("J11NERY 


Au-iusl,  1!)0n 


diuni  and  cliioiiieiiicki'l  steels.  .Miiiiy  somct'S  of  inroriuaUoii 
have  been  drawn  upon  in  the  compilation  of  these  tables,  as, 
for  inslanoe.  tlie  data  published  by  the  American  Vanadium  Co., 
experimental  data  obliiined  by  tests  made  by  the  writer,  and 
the  commercial  tests  made  on  the  steels  of  many  maUers.  The 
elastic  limit  and  tensile  strenntli  are  given  in  Ions  per  scpiare 
inch,  and  (he  elongations  are  measured  on  2-incli  test  spe<i- 
mens.  >•_.  inch  in  diameler.  It  sliould  be  noted  that  the  fiK- 
nres  given  must  be  used  wKli  some  caution.  Because  a  J^-inch 
test  piece,  oil  tempered  and  annealed,  gives  an  elastic  limit 
of  Tf)  tons  per  square  inch,  it  does  not  follow  that  a  l|,i.-inch 
bar  similarly  treated  will  have  the  same  elastic  limit.  The 
hardening  action  in  quenching  does  not  penetrate  veiy  deeply 
in  the  large  bar.  while  in  a  small  one  il  may  i)enelrate  to  llie 
center. 

In  the  column  marked  "Treatment"  is  given  tlie  tempera- 
ture to  which  the  steel  is  healed  before  quenching,  followed  by 
the  liquid  in  which  it  is  quenched;  where  a  third  temperature 
is  given  it  indicates  the  temperature  to  which  the  steel  is  re- 
heated to  draw  the  temper  or  anneal.  This  will  make  clear 
such  terms  as  "1,600°  F.  oil  600°  R" 

For  springs  it  seems  that  no  material  is  belter  than  crurililc 
chrome-vanadium  steel.  The  lempeilMg  of  this  steel  is  quite 
simple.  The  springs  made  from  il  should  be  heated  to  from 
1.675  to  1.700  degrees  F.  and  quenched  in  oil.  The  temper  is 
then  drawn  according  to  the  nature  of  the  spring,  and  the  duty 
expected.  The  draw  ingf  range  is  very  wide,  varying  from  (loii 
to  about  1.000  degrees  F. 

Case-hardened  versus  Oil-hardened  Gears 

Both  case-hardened  and  oil-hardened  gears  are  largely  used 

in    automobile    construction.      As    previous'y    mentioned,    the 

chrome-vanadium,    chrome-nickel   and   silico-manganese   alloys 

are  made  with  both  high  and  low  carbon  contents.    The  former 

TABLE  III.     CHROME- VANADIUM  STEELS 
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contains  about  0.4.5  to  0.60  per  cent  carbon  and  enough  other 
hardening  elements  so  that  by  merely  quenching  the  steel  in 
oil  from  a  briglit  red  heat,  surface  hardening  is  produced  suf- 
ficient for  ordinary  wearing  purposes,  while  the  hardness  does 
not  ])enetrate  deeply  into  the  gear,  but  leaves  a  tough  and 
strong  core.  The  low  carbon  alloy  steels,  with  about  0.20 
per  cent  carbon,  require  to  be  case-hardened  in  order  to  pro- 
duce sufficiently  hard  surface  for  wearing  purposes.  The 
writer's  observations  lead  him  to  prefer  the  case-hardening 
gear,  the  following  conclusions  being  based  on  the  results  of 
direct  tests  on  thousands  of  gears. 

1.  The  static  strength  of  case-hardened  gears  is  eq\uil  to 
that  of  oil-hardened  gears,  assuming  that  in  .both  cases  steel 
of  tlie  same  class  of  appropriate  composition  has  been  used, 
and  the  respective  heat  treatments  liave  been  equally  well  and 
properly  conducted. 

2.  Direct  experiments  prove  that  case-hardened  gears  resist 
shocks  better  than  oil-hardened. 


3.  The  case-hardened  gear  resists  wear  incomparably  better, 
although  it  is  perhaps  not  as  silent  in  action. 

The  strong  objection  to  the  case-hardening  is  in  nine  cases 
oiil  of  ten  (louhlless  due  to  the  fact  that  the  case-hardening 
operation  is  nol  properly  understood.  The  depth  of  the  liard 
case  or  covering,  the  time  and  temperatuie  reciuired  In  i)io 
duce  ceitain  results,  aiul  the  exact  control  of  the  conditions, 
together  with  an  accurate  knowledge  of  the  nuiterlal  to  he 
treated,  are  factors  which  enter  into  successful  casc-haidening. 

To  obtain  the  best  results  in  case-hardening  ordinary  carbon 
steel,  the  following  ru:es  shculd  be  observed.    Steel  containing 

TABLE  IV.    CHROME-NICKEL  STEELS 
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leSs  than  0.12  per  cent  of  carbon,  and  with  a  low  percentage 
of  manganese  (less  than  0.30  per  cent)  should  be  used;  the 
case-hardening  should  be  accomplished  by  a  chemically  definite 
material,  such  as  a  mixture  of  GO  per  cent  charcoal  and  40 
per  cent  barium  carbonate,  and  at  a  temperature  between  1.560 
to  1.920  degrees  F.  The  higher  the  temperature,  the  more  rapid 
will  be  the  case-hardening.  After  the  case-hardening  operation, 
allow  the  steel  to  cool  down  to  about  1.100  degrees  F.  Then 
re-heat  the  work  to  be  case-hardened,  and  quench  it  at  1,650 
degrees  F.  This  heating  and  quenching  has  the  effect  of  tough- 
ening the  center,  but  the  outside  will  be  coarse-grained  and 
brittle:  therefore  heat  the  material  a  second  lime  to  1.470 
degrees  F.  to  render  the  outside  non-brittle. 

This  procedure  is  more  elaborate  than  that  most  commonly 
used,  where  pieces  are  dumped  directly  from  the  case-harden- 
ing boxes  into  water.  The  process,  however,  can  be  somewhat 
modified  if  one  uses  a  good  grade  of  nickel  steel,  low  in  carbon, 
and  after  having  case-hardened  it  at  the  appropriate  tem- 
perature, permits  the  material  to  cool  off  in  the  boxes  before 
re-heating  and  quenching.  In  this  case,  if  the  material  is 
re-heated  but  once  to  1  470  degrees  F.  the  result  will  be  fully 
equal  to  or  better  than  those  obtained  by  the  most  careful 
annealing  and  double  quenching  cf  ordinary  carbon  steels.  It 
is,  however,  better  to  give  a  double  quenching,  as  then  extra- 
ordinary toughness  and  wearing  qualities  are  obtained. 

An  ideal  way  of  making  a  nickel  steel  gear  consists  in  first 
annealing  the  blank  than  rough  machining  it  approximately  to 
size,  and  then  re-annealing  before  taking  the  last  finishing 
cut.  The  gears  are  then  packed  in  a  mixture  as  mentioned, 
heated  to  a  temperature  of  about  1,625  to  1.650  degrees  F.. 
carbonizing  to  a  depth  of  about  1/64  to  1/32  inch.  The  gears 
are  then  permitted  to  cool  in  the  boxes,  are  heated  to  1.500 
degrees  1>'.,  and  quenched  in  a  hot  brine  or  calcium-chloride 
solution,  and  finally  re-heated  to  1.375  or  1,400  degrees  F.  and 
quenched  in  oil.    The  temper  need  not  be  drawn. 

Another  important  point  is  that  of  drop  forging  small  parts 
which  can  also  be  made  from  bars  in  automatic  machines. 
No  steel  is  improved  by  drop  forging,  although  some  steels 
are  less  susceptible  to  injury  than  others.  In  drop  forging 
work,  in  order  to  give  plasticity,  the  material  must  be  heated 
very  hot.  An  investigation  of  drop  forging  and  bar  cut  gears, 
the  former  being  the  product  of  one  of  the  foremost  drop 
forging  companies,  showed  that  under  static  test  the  bar  cut 
gears  were  fully  25  per  cent  stronger  and  their  resistance  to 
shock  was  also  greater. 
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THE  COMMERCIAL  AIRSHIP 

C    A.  McCREADV 

Broadly  stated,  theie  are  two  distinct  systems  followed  by 
inventors  in  t^itir  effoits  to  produce  a  vessel  that  can  navigate 
the  air.  In  tlie  first,  the  vessel  is  heavier  than  air.  with  wings 
or  supporting  planes,  and  equipped  with  macliiiiery  light 
enough  and  powerful  enough  to  force  it  upward  and  Ucep  it  in 
motion  in  the  air;  in  the  second.  It  is  lighter  than  air,  so 
that  it  can  of  itself  rise  and  carry  a  definite  load.  The  prob- 
lem is  purely  a  commercial  one,  as  In  transportation  on  the 
land  and  on  the  sea.  and  the  proper  gage  of  the  success  of 
any  aerial  vessel  is  its  availability  for  commercial  purposes. 
With  commercial  success  achieved,  all  other  needful  purposes 
can  readily  be  met.  As  yet  we  are  in  the  experimental  stage, 
the  best  results  by  either  system  falling  far  short  of  com- 
mercial requirements.  It  is  well,  therefore,  to  analyze  the 
underlying  principles  with  a  view  to  determining  which  sys- 
tem offers  the  best  assurance  of  final  success. 

The  heavier-tlian-air  machines,  popularly  known  as  flying- 
machines,  have  the  advantage  of  cheaper  cost  of  construction 
and  operation.  On  the  other  hand,  the  constru<tion  of  such 
machines  is  necessarily  frail,  the  risk  of  being  overturned  by 
a  sudden  change  of  wind  is  ever  present,  they  can  only  rise 
under  favorable  conditions,  and  even  under  favorable  condi- 
tions can  only  remain  a  limited  time  in  the  air.  Many  im- 
provements can,  and  doubtless  will,  be  made  that  will  reduce 
the  force  of  these  objections;  but  even  if  entirely  removed, 
the  further  objection  still  holds  that  such  vessels  cannot 
remain  at  rest  in  the  air  even  for  a  moment,  so  should  any 
accident  befall  the  propelling  machinery,  the  vessel  must 
descend,  whether  under  control  or  not,  and  whether  or  not 
there  is  available  a  suitable  place  for  landing.  The  carrying 
capacity  is  also  limited,  and  any  increase  to  commercial  pro- 
portions seems  doubtful,  since  the  weight  increases  as  the 
cube  of  the  dimensions  while  the  carrying  capacity  increases 
only  as  the  square. 

Of  lighter-than-air  machines  the  general  publif-  is  as  yet 
only  familiar  with  those  based  on  the  balloon  principle;  which 
means  that  the  air  contained  in  the  envelope  is  forced  out 
and  a  lighter  gas  substituted,  the  difference  between  the  weight 
of  the  air  and  the  weight  of  the  gas  furnishing  the  ascensional 
force,  after  deducting  the  weight  of  the  envelope  and  appur- 
tenances. The  advantages  of  the  balloon  over  the  flying-ma- 
chine are  important:  it  can  remain  longer  in  the  air,  it  can 
ascend  higher,  and  it  can  carry  a  greater  load.  However,  the 
disadvantages  are  serious,  although  recent  developments  have 
tended  to  modify  some  of  them.  First,  the  gas — whatever 
gas  is  used — is  an  element  of  danger.  It  is  also  expensive, 
inasmuch  as  it  must  be  renewed  with  each  ascension.  The 
process  of  inflation  is  likewise  bothersome.  In  a  limited  sense, 
the  balloon  can  rise  to  such  altitude  as  may  be  desired,  yet 
it  can  only  do  this  by  discarding  the  ballast  it  has  taken  along. 
It  can  also  descend  at  will,  yet  to  do  so  part  of  the  gas  which 
caused  it  to  rise  must  be  released.  Neither  the  ballast  nor  the 
gas,  once  released,  can  be  restored  without  coming  to  earth; 
so  the  possibilities  of  the  balloon  while  in  the  air  are  limited, 
and  its  return  to  the  air  is  made  possible  only  after  delay, 
inconvenience  and  extra  cost. 

The  rigid  construction  of  recent  German  balloons  has  re- 
moved some  of  the  previous  disadvantages  of  this  system,  and 
also  has  permitted  making  the  balloon  dirigible,  in  a  modest 
way,  even  while  carrying  a  load  such  as  the  flying  machine 
could  not  support:  yet  little  of  practical  value  has  so  far 
resulted  from  the  enormous  sums  spent  in  experiments.  Still 
enough  has  been  learned  to  make  it  clear  that  it  is  through 
the  lighter-than-air  principle  alone  that  aerial  transportation 
must  come,  even  though  balloons  themselves,  however  modi- 
fied in  form,  may  be  incapable  of  solving  the  problem. 

As  already  stated,  aerial  transportation  is  a  purely  com- 
•mercial  problem,  and  to  be  a  success  the  airship  must  be 
capable  of  meeting  the  every-day  requirements  of  commer- 
cial transportation.  It  must  be  able  to  support  and  carry 
a  substantial  load  for  an  indefinite  time  without  coming  to 
earth.  It  must  be  able  of  itself  to  rise  to  such  altitude  as  may 
be  desired,  whether  it  be  a  few  feet  above  the  earth  or  ten 


thousand  feet  or  more,  and  to  riniain  at  the  chobi-n  level, 
either  at  rest  or  in  mnllun,  Indeflnitely.  It  must  !«•  equally 
able  to  descend  at  will,  always  under  the  absolute  control  of 
the  pilot. 

All  this  is  possible  only  on  the  lighter-than-air  principle: 
yet  abundant  experience  has  shown  that  it  Is  hopeless  to  ex- 
pect so  much  from  any  vessel  whii-li  gets  its  ascenslonul  forco 
from  inflation,  as  with  the  balloon.  There  only  ri-mainx  the 
principle  of  deflation, — that  is,  exhausting  the  air  and  leaving 
a  vacuum, — and  by  the  proper  application  of  this  principle  It 
will  be  found  that  all  of  the  above  requirements  of  the  com- 
mercial airship  can  be  met. 

Let  us  assume  a  thin  steel  cylinder  of  high  tensile  Htrenglh, 
say  26  B.  W.  G.,»  (0.018  Inch)  so  as  to  permit  of  the  lightest 
construction  consistent  with  safety;  the  diameter  to  be  about 
150  feet,  and  (incitiding  cones  at  either  end  to  facilitate 
passage  through  the  air)  of  an  extreme  length  of  say  750  feet 
from  apex  to  apex  of  the  cones;  the  cylinder  and  cones  to  be 
supported  internally  by  a  system  of  bracing,  light  In  weight 
but  so  constructed  as  to  prevent  collapse  or  buckling  when 
the  air  is  exhausted.  The  natural  objection  that  such  con- 
struction is  impracticable  must,  for  obvious  reasons,  be  passed 
over  for  the  present  without  further  explanation  than  that  the 
entire  system  has  been  worked  out  to  the  final  detail,  and 
attested  by  engineers  of  national  reputation.  Such  an  en- 
velope would  contain  over  420  net  tons  weight  of  air.  The 
w^eight  of  the  steel  cylinder  with  its  internal  bracing,  includ- 
ing the  weight  of  the  attached  car.  with  furnishings  and  all 
necessary  machinery,  would  be,  roughly,  270  net  tons,  leaving 
an  extreme  lifting  force  of  about  150  net  tons  with  the  air 
entirely  exhausted  from  the  cylinder.  Leaving  say  50  tons  of 
air  in  the  cylinder  as  a  reserve,  there  would  still  remain  a 
lifting  force  of  100  net  tons,  or  200,000  pounds,  the  equivalent 
in  weight  of  at  least  1,000  men.  If  so  much  lifting  force  were 
not  required,  the  surplus  would  remain  as  an  extra  reserve 
force  of  air  in  the  cylinder.  It  is,  of  course,  understood  that 
where  no  strain  appears,  the  lightest  material  available,  as 
aluminum,  would  be  used,  particularly   in  the  furnishings. 

On  a  small  scale  the  vacuum  system  is  not  now  practicable; 
but  it  becomes  proportionately  more  efficient  as  the  size  is 
increased,  which  is  very  important  from  the  commercial  point 
of  view.  It  may  be  well  to  note  how  the  vacuum  principle  as 
applied  to  airships  will  work  out  in  practice.  The  lifting  force 
itself  is  the  weight  of  the  air  withdrawn  from  the  cylinder, 
after  deducting  the  weight  of  the  cylinder,  car  and  equipment. 
When  the  car  is  loaded  ready  to  be  transported,  pumps  are 
set  to  work  to  exhaust  the  air  from  the  cylinder,  and  when 
the  weight  of  the  air  exhausted  overbalances  the  weight  of 
the  airship  and  its  load,  it  will  rise;  and  as  more  air  is  ex- 
hausted, the  airship  will  rise  higher  until  the  desired  height 
is  reached,  whether  it  be  a  few  feet  above  the  ground  or  high 
above  the  clouds.  To  descend,  it  is  only  necessary  to  open 
valves  and  allow  air  to  enter  until  the  added  weight  causes 
the  airship  to  descend.  This  rising  and  descending  can  be 
adjusted  at  the  will  of  the  pilot,  so  as  to  take  advantage  of 
whatever  atmospheric  level  is  most  favorable  for  navigation; 
and  it  is  accomplished  without  difficulty  and  without  cost,  by 
using  the  very  medium  in  which  it  floats  to  increase  or  de- 
crease the  weight  of  the  airship. 

The  first  requirement  in  aerial  transportation,  as  elsewhere, 
is  safety,  and  in  all  calculations  concerning  the  vacuum  air- 
ship this  has  first  of  all  been  provided  for.  It  must,  however, 
be  remembered  that  while  vessels  on  the  sea  must  at  times 
combat  the  combined  fury  of  wind  and  waves,  there  is  one 
less  element  of  danger  in  the  air;  and  this  danger  is  mini- 
mized in  the  vacuum  airship  through  its  ability  to  change 
its  specific  gravity  at  will.  If  storms  are  raging  near  the 
earth,  it  can  rise  above  them;  it  the  upper  air  is  violently 
disturbed,  it  can  descend  to  the  quieter  level  near  the  earth. 

The  speed  at  which  this  airship  can  travel  must  partly 
depend  on  the  varying  conditions  met.  but  a  mmimum  of  100 
miles  per  hour  is  provided  for.  Bearing  in  mind  the  speed 
actually  attained  by  the  crude  devices  now  on  exhibition  here 
and  abroad,  this  estimate  for  a  scientifically  constructed  air- 
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ship  capable  of  cnnying  the  necessary  raachinery  does  not 
seem  extreme.  This  would  permit  of  a  passage  across  the 
Atlantic  within  one  and  one-half  days,  or  one-third  of  the 
lime  required  for  the  fastest  ocean  passage  yet  made.  The 
same  rate  of  speed  in  a  continued  trip — whicli  is  well  within 
the  limits  of  possibility — would  permit  of  circumnavigating 
the  earth  in  ten  days. 

In  various  other  ways  the  vacuum  airship  may  exert  an 
influence  almost  incalculable  on  human  affairs.  What  better 
health  resort  can  be  imagined  than  the  upper  air  for  victims 
of  tuberculosis  and  kindred  ailments?  What  better  method 
of  exploring  distant  regions,  now  almost  inaccessible,  and 
searching  out  their  hidden  treasures?  How  better  could  relief 
be  carried  to  famine-stricken  districts,  when  each  day's  delay 
means  the  sacrifice  of  many  lives?  « 

Unlike  the  balloons  and  flying  machines  of  the  present,  this 
airship  was  not  designed  for  war  purposes.  That  it  would  be 
useful  in  time  of  war  is  self-evident.  But  it  is  hoped  that  it 
may  be  more  useful  to  the  world  by  showing  the  futility  of 
building  and  supporting  warships  and  fortifications  that  could 
be  so  easily  destroyed,  and  of  maintaining  large  standiiis 
armies  that  could  readily  be  put  out  of  action  by  it,  and  thus 
relieve  the  nations  of  the  world  of  the  tremendous  burdens 
they  are  now  compelled  to  support  in  time  of  peace,  and  per- 
haps hasten  the  time  when  war  shall  be  no  more. 

In  conclusion,  it  is  cnly  proper  to  state  that  the  vacuum 
principle  as  applied  to  airships  is  based  on  the  researches  and 
experiments  of  the  late  Dr.  Arthur  de  Bausset.  a  physician  by 
profession,  and  a  scientist  of  very  high  attainments:  and  it 
is  the  earnest  belief  of  those  most  familiar  with  his  work, 
that  when  the  history  of  aeronautics  is  finally  written  in  the 
light  of  facts  now  known  only  to  a  few.  to  him  will  be  given 
the  credit  for  having  made  possible  the  commerciaJ  conquesf 
of  the  air. 

*     *     * 

NEW  ENGLISH  UPRIGHT  DRILL  PRESS 

JAMES  VOSE* 

The  firm  of  Wm.  Asquitb.  Ltd..  Halifax,  formerly  built  a 
wide  range  of  machine  tools  in  conformity  with  the  then  com- 
mon English  practice.  During  the  last  few  years,  however, 
they  have  specialized  in  the  manufacture  of  medium  and  heavy 
drilling  and  boring  machines,  including  the  radial,  upright 
and  horizontal  types,  and  have  met  with  considerable  success. 
■«'e  herewith  illustrate  their  most  recent  design  of  vertical 
drill  press. 

The  principal  advantages  claimed  for  these  machines  are 
an  unusual  degree  of  handiness  of  adjustment,  coupled  with 
extreme  rigidity  and  freedom  from  deflection  in  the  frame  or 
table.  They  are  built  in  three  sizes  to  admit  work  up  to  .36,  48. 
and  60  inches  diameter.  The  diameters  of  the  driving  parts 
of  the  spindles  are  214.  3.  and  3V.  inches  respectively,  and  the 
vertical  feeds  for  the  three  sizes  are  11,  15,  and  18  inches. 
The  36-inch  machine  has  8  speeds  and  4  feeds,  and  the  48-  and 
60-ineh  sizes  have  12  speeds  with  4  and  6  feeds  respectively. 
The  coarsest  feed  provided  is  1/32  inch  and  the  finest  1/150 
inch  per  revolution  of  spindle.  The  maximum  distance  from 
spindle  nose  to  the  table  varies  from  2SV2  to  30  inches  in  the 
different  sizes,  and  from  spindle  nose  to  the  base-plate,  from 
53  to  57  inches.  The  heads  may  be  raised  or  lowered  by  power 
within  a  range  of  32  Inches  in  the  case  of  the  36-inch  press, 
34  inches  on  the  middle  size,  and  36  inches  on  the  60-inch 
machine.  As  will  be  noticed,  the  main  drive  from  the  line 
shaft  is  through  a  gear  box  mounted  on  the  base  at  the  rear 
of  the  column.  The  constant-speed  belt,  which  is  4  or  5 
inches  wide,  runs  at  from  1,500  to  1,800  feet  per  minute.  The 
work  tables  are  surrounded  by  a  trough  which  catches  the 
surplus  lubricant,  and  their  working  diameters  are  30,  42, 
and  48  inches,  respectively,  for  the  different  machines.  The 
weights  of  the  machines — which  may,  of  course,  be  electrically 
driven  if  desired— range  between  5,500  and  9,500  pounds. 
Some  of  the  constructional  features  which  may  be  mentioned 
are  as  follows:  The  high-carbon  steel  spindles  are  made  larger 
in  diameter  where  they  bear  in  the  sleeves  than  at  the  driv- 
ing parts,  and  they  are  rigidly  supported  by  the  sleeves  even 
when  out  at  the  full  length  of  the  traverse.     Ball  thrust  bear- 
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ings  are  used,  and  the  spindles  have  quick  up-and-down  adjust- 
ment with  line  hand-  and  power-teed  motions  and  an  automatic 
trip  motion  with  index  dial  and  safety  stops  for  the  prevention 
of  over  traverse.  The  powerful  friction  feed  is  also  capable  of 
being  instantly  stopped  or  applied.  For  tapping  and  stud 
fixing,  the  reversing  motion  is  worked  by  the  same  lever 
which  stops  or  starts  the  spindles  and  controls  the  vertical 
motion  of  the  heads,  the  lever  being  brought  to  the  front  of 
the  head,  on  which  it  is  carried,  for  easy  access  from  the 
oi)erator's  working  i)Osition.  The  head  has  no  radial  adjust- 
ment, the  present  construction  being  considered  more  rigid. 
The  standard  carrying  the  head  and  table  is  in  one  piece  down 
to  the  foundation  plate,  to  which  its  unusually  large  base  is 
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Rigid  Design  of  English  DriU  Press 

bolted.  Special  stress  is  laid  on  the  assurance  thus  obtained 
of  practical  absence  of  deflection.  The  arm  carrying  the 
table  is  very  strong  and  it  has  a  bearing  of  large  diameter  and 
considerable  length  on  the  lower  portion  of  the  standard. 
The  table  can  be  very  easily  and  quickly  adjusted  radially 
by  a  large  hand-wheel  (seen  in  the  illustration  attached  to 
an  inclined  shaft),  worm  and  wheel.  A  fine,  accurate  and 
quick  adjustment  is  thus  available.  The  tables  also  have  a 
rotary  motion  in  the  arm  bearing  through  a  hand-wheel,  worm 
and  wheel,  and  by  this  combination  of  motions  any  portion 
of  the  table  can  be  rapidly  brought  under  the  drill  spindle. 
The  table,  which  can  be  swung  entirely  clear  of  the  base 
when  desired,  is  fitted  w-ith  a  foot,  as  shown,  which  prevents 
deflection  under  any  cut  which  can  be  imposed.  ■  All  the  driv- 
ing gears  are  of  steel,  and  all  bearings  bushed  with  gun  metal. 
Particular  attention  has  been  paid  to  the  handy  locating  of 
locking  and  manipulating  levers  and  also  to  lubrication.  By 
way  of  taking  advantage  of  the  satisfactory  support  afforded 
the  spindle,  a  very  handy  attachment  is  supplied  for  milling 
keyways  in  spindles  or  shafts.  This  takes  the  form  of  a  fix- 
ture which  is  self-setting  en  the  table.  The  top  portion  of  the 
fixture  can  he  screw-traversed  by  hand  and  it  is  arranged  as 
a  V-block  with  T-slots  on  each  side  for  bolting  down  the  work. 
Generally,  the  machines  are  considered  by  the  builders  to 
combine — within  their  range — the  handiness  of  the  best 
standard  radial  machines  with  the  rigidity  of  the  best  type 
of  vertical  drill  press.  The  engraving  shows  the  36-inch  ma-* 
chine.  ,     ,     , 

It  is  stated  in  the  Cement  Age  that  the  Pullman  Company 
has  completed  an  all-steel  sleeping  car  with  concrete  floor  laid 
on  steel  girders.  The  new  car  consists  entirely  of  steel  and 
concrete,  with  the  exception  of  the  upholstery,  making  it  as 
nearly   wreck-   and   fire-proof   as   possible. 
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MACHINE  SHOP  PRACTICE* 


LAYING  OUT  WORK     1 

It  is  necessary  prior  to  many  machining  operations  to  flrst 
lay  out  lines  indicating  just  where  the  flnisbed  surfaces 
should  be,  so  that  when  the  work  Is  completed  all  machined 
surfaces  will  be  In  proper  relation  to  one  another.  Another 
purpose  of  such  lines,  providing  they  are  properly  located,  is 
lo  enable  the  machinist  to  remove  an  average  amount  of 
metal  from  the  various  surfaces;  this  Is  important,  for,  by 
way  of  illustration,  if  too  much  metal  were  removed  in  facing 
a  boss,  it  niiKlit  not  be  possible  to  flnish  another  surface  to  a 
certain   required  dimension  from   the  first.     In   addition,  the 


.Uir.^Jlii.iK^V.r. 
Flgr.  1.    Example  of  the  kind  of  Work  that  la  given  a  Preliminary 
and  a  Final  Layout 

finished  faces  are  in  a  more  orderly  relation  with  those  parts 
which  are  loft  rough,  and  therefore  the  work  presents  a  more 
pleasing  appearance.  At  the  present  time  there  is  less  of  this 
class  of  work  done  than  formerly,  as  the  numerous  jigs  and 
fixtures  now  used,  so  locate  the  work  and  guide  the  cutting 
tools  that  lines  indicating  finished  surfaces  are  unnecessary. 
When  the  parts  are  not  manufactured  in  quantity,  however, 
and  in  small  shops  w'here  there  are  few  jigs,  it  is  frequently 
necessary  to  lay  out  work. 

With  the  exception  of  certain  small  parts,  a  surface  plate 
or  other  flat  surface,  such  as  a  planer  platen.  Is  almost  indis- 
pensable for  this  operation.  There  are  various  styles  and 
sizes  of  laying-out  plates,  the  type  depending  largely  upon 
the  class  of  work  for  which  it  is  intended.  A  table  with  a 
circular  top  which  revolves  on  its  base,  is  very  convenient 
for  general  work  of  a  light  character,  and  by  reason  of  the 
movement  possible,  all  sides  of  the  work  being  laid  out  may 
be  easily  turned  toward  the  workman  and  also  into  the  best 
position  for  light.  Large  rectangular  plates  are  used  in  some 
shops  for  heavy  work,  which  are  sometimes  bedded  into  a 
firm  concrete  foundation  in  order  that  the  weight  of  the  part 
being  operated  upon  will  not  spring  the  surface  of  the  plate. 
The  advantage  of  placing  work  on  a  flat  surface  is  that  ver- 
tical dimensions,  even  when  they  are  between  points  not  in 
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Fig.  2.    Testing  the  Accuracy  of  the  Distance  between  Centers 
^vith  the  Trammels 

the  same  plane,  may  be  easily  laid  off,  and.  in  addition,  both 
vertical  and  parallel  lines  may  be  drawn  on  any  part  of  the 
work-  by  the  use  of  a  square  and  surface  gage.  Among  the 
more  important  tools  for  this  class  of  work  may  be  men- 
tioned V-blocks.  parallel  pieces  and  height  blocks  of  various 
sizes,  surface  gage,  square,  dividers,  trammels,' scriber,  prick- 
punch  and  the  hammer.  As  these  tools  are  in  common  use 
In  every  shop,  a  description  of  them  will  not  be  given. 

Some  parts  are  laid  out  prior  to  any  machining,  but  it  is 
often  advantageous  to  first  finish  some  surface,  so  that  lines 
may  be  accurately  located  in  correct  relation  to  one  an- 
other, from  this  finished  part.  Upon  some  work  it  is  not 
practicable  to  plane  a  surface  without  first  laying  out  the 
work  in  a  rough  way,  as  it  is  necessary  to  secure  average 
allowances  in  order  that  other  surfaces  may  be  properly  trued. 


A  finished  surface  facllitalcs  lining  out  to  such  an  extent, 
however,  that  this  first  or  tentative  lining  l«  often  atlvisuble, 
.so  that  some  broad  Hiirface,  a«  for  example  the  ba»e  of  a 
frame  or  bed,  may  first  be  planed.  Furthermore,  It  Is  not 
prai-tlcable  to  lay  out  most  work  In  one  operation,  as  Kome 
of  the  lines  can  often  be  more  conveniently  and  accurately 
located  on  previously  finished  surfaces,  and,  besides.  If  every 
line  finally  required  were  laid  out  In  the  beginning,  some  of 
these  would  be  removed  by  the  turning  or  planing  tools. 
Therefore,  the  laying  out  of  parts  is  often  divided  Into  a 
preliminary  and  a  final  operation. 

A  simple  example  of  a  preliminary  and  final  layout,  Ib 
shown  In  Fig.  1.  First  a  center  line  is  drawn  central  with 
the  sides  A  and  B  and  extended  lo  the  ends  with  the  surface 
gage,  as  Illustrated.  The  lines  a  and  6  are  then  drawn  paral- 
lel to  and  central  with  this  center  line  and  a  distance  y  apart 
equal  to  the  dimension  given  on  the  drawing.  The  faces  a 
and  b  are  then  ready  to  be  machined,  and  after  this  operatioa 
the  lines  for  the  hole  In  each  end  of  the  link  are  laid  out  on 
the  finished  surface  as  shown  in  the  plan  view. 

In  order  that  the  lines  drawn  upon  metal  surfaces  may  be 
plainly  visible,  some  suitable  preparation  Is  applied  to  those 
surfaces  upon  which  lines  are  to  be  drawn.  Common  chalk 
or  a  mixture  of  whiting  and  alcohol  and  water  is  often  used 
on  rough  castings,  while  a  solution  of  sulphate  of  copper 
("blue  stone")  gives  excellent  results  on  finished  surfaces. 
The  thin  film  of  copper  which  is  deposited  makes  it  possible 
to  easily  see  fine  lines,  because  of  the  difference  of  color  be- 
tween the  copper  and  the  metal  beneath.  When  the  latter 
method  is  employed  it  is  essential  that  the  surfaces  be  free 
from  oil  or  grease.     As  the  lines  which  are  drawn  are  quit% 
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easily  obliterated,  especially  when  they  are  on  a  chalked 
surface,  permanence  is  given  them  by  marking  their  location 
with  small  punch  marks,  as  shown  in  Fig.  1. 

When  locating  the  centers  of  two  circles  a  certain  distance 
apart  it  is  not  advisable  to  lay  oft  this  distance  from  the 
edge  of  a  scale,  as  this  can  be  more  easily  and  accurately  done 
by  the  use  of  dividers  or  trammels.  For  instance,  if  the  two 
centers  c  and  d  were  to  be  located,  one  of  them,  say  c,  should 
first  be  marked  lightly  with  a  small  center  punch.  The 
trammels  should  then  be  set  to  a  distance  x  by  placing  their 
points  directly  against  the  divisions  on  a  scale.  Then  with 
one  trammel  point  in  the  center  c.  an  arc  could  be  scribed  by 
the  other  point  upon  which  center  d  would  be  located.  The 
accuracy  of  the  distance  between  two  punch  marks  can  be 
tested  by  placing  the  trammel  points  in  them  as  shown  in 
Fig.  2.  If  the  bottom  of  each  center  coincides  with  each 
trammel  point  as  shown  enlarged  at  A.  this  will  be  evident 
by  the  "feel"  of  the  trammel  and  also  by  the  sound  emitted 
as  the  point  is  made  to  strike  the  bottom.  On  the  other  hand, 
if  the  centers  are,  say,  too  close,  one  point  will  bear  on  the 
side  as  indicated  at  B,  and  the  spring  necessary  to  force  it 
to  the  bottom  can  easily  be  felt. 

When  setting  trammels  or  dividers,  the  end  of  the  scale 
should  not  be  used  to  set  one  of  the  points;  that  is.  If  a  pair 
of  dividers  were  to  be  set  to  say  1  inch,  a  more  accurate 
setting  would  be  obtained  by  placing  one  point  in  the  1-inch 
division  and  the  other  in  the  2-inch  division,  as  illustrated 
in  Fig.  3,  than  by  attempting  to  use  the  end  of  the  scale,  as 
shown  in  Fig.  4. 

All  parts  to  be  laid  out  should  first  be  inspected  for  blow 
holes  or  other  defects  that  would  render  them  useless,  and 
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when  a  casting  Is  the  first  made  from  a  new  pattern,  a  rough 
measurement  of  some  of  the  more  Important  dimensions  is 
advisable.  Then  In  case  a  core  has  shifted  or  insufBclent 
metal  is  left  at  some  important  point,  the  casting  may  be 
discarded  before  much  time  has  been  expended  upon  it. 

Of  course,  it  is  impossible  to  lay  down  any  fixed  rule  or 
give  any  exact  method  of  procedure  for  laying  out  machine 
parts.  We  shall,  however,  in  a  continuation  of  this  article, 
endeavor  as  far  as  possible  in  the  limited  space,  to  teach 
some  of  the  underlying  principles  governing  this  work  by 
giving  a  detailed  description  of  the  way  in  which  one  or  two 
typical  parts  are  laid  out. 


MINIMIZING  THE   TIME   OF   DRILLING 
OPBRATIONS-2 

ALFRED  SPANGENBERQ" 

In  the  previous  installment  the  general  requirements  of 
drilling  machines  and  the  effect  of  high  speed  drills  on  reduc- 
ing drilling  cost  are  set  forth.  In  the  following  the  causes 
of  lost  time,  the  requirements  of  an  efllcient  drilling  depart- 
ment, the  human  element  and  the  wage  systems  are  treated, 
following  which  is  a  summary  of  the  elements  which  enter 
into  rapid  drilling. 

Causes  of  Lost  Time 
The  causes  of  lost  time  in  a  drilling  department  are  located 
so  far  back  toward  the  fundamentals  of  production,  and  the 
individual  units  affording  the  causes  are  so  seemingly  unim- 
portant, and  such  is  the  difficulty  of  recognizing  these  losses. 
buried  as  they  are  in  a  busy  shop,  that  they  are  often  over- 
looked or  ignored.  This  is  particularly  the  case  in  many 
large  shops  where  the  drilling  is  donfe  in  the  various  assemb- 
ling departments.  It  is  interesting  to  note  that  where  this 
plan  is  followed,  the  drills  in  one  department  will  be  operat- 
ing at  such  speeds  and  feeds  as  to  show  a  loss  of  25  per  cent 
when  compared  with  another  department  directly  beside  it 
but  under  another  foreman;  and,  at  that,  both  departments 
will  be  far  below  the  standard  of  efficiency  they  should  attain. 
This  condition  is  due.  of  course,  to  the  relative  eflSciency  or 
inefficiency  of  the  foremen.  The  foremen  are  not  all  to 
blame,  however,  as  they  seldom  have  the  time  to  supervise 
this  work  and  attend  to  the  other  important  duties  that 
usually  require  their  attention.  When  the  assembling  depart- 
ment is  sufficiently  large  to  warrant  it,  the  usual  method  is 
to  appoint  a  drill  boss  who  was  formerly  one  of  the  drill 
hands,  and  his  experience  is  limited  to  the  routine  practice  of 
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the  shop.  Another  nullifying  condition  is  that  when  the  drill- 
ing machines  are  scattered,  they  cannot  always  be  used  to 
advantage.  As  an  instance  of  this  I  recently  noticed  in  one 
shop  a  large  multiple-spindle  drill  that  was  standing  idle 
because  there  was  no  work  in  the  department  where  the  ma- 
chine was  installed  that  could  be  handled  to  advantage  on  it. 
In  the  next  department  work  was  being  drilled  on  a  radial 
drill  that  could  be  handled  400  per  cent  faster  on  the  multiple 
drill. 

It  may  be  objected  that  some  of  the  holes  in  various  machine 
elements  cannot  be  drilled  until  part  of  the  assembling  Opera- 
tions are  completed,  and  for  this  reason  it  is  an  advantage  to 
have  the  drills  in  the  assembling  department.  I  contend, 
however,  that  with  a  proper  system  of  laying  out  the  work, 
or  by  the  use  of  drill  Jigs,  all  holes  that  are  drilled  by  a  sta^ 
tionary  machine  can  be  drilled  before  any  assembling  opera- 
tions  are   started.     All    other   drilling   will    permit   of   being 
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handled  more  economically  by  portable  air  or  electric  drills. 
This  laying  out  never  should  be  performed  by  the  assemblers 
or  the  drill  hands,  Tbe  economy  of  havihg  this  work  done 
by  men  set  apart  for  that  purpose  is  due  to  several  reasons. 
Men  become  expert  and  quick  at  this  kind  of  work;  the  drills 
are  not  idle  while  the  drill  hands  slop  the  machine  to  do  the 
laying  out;  besides,  it  can  be  done  on  a  convenient  plate  with 
proper  tools,  to  better  advantage  than  otherwise.  These  men 
can   also  act  as   inspectors. 

In  brief,  the  worst  "time  wasters"  may  be  classified  as 
follows: 

1.  Waiting  for  a  new  job  or  because  of  lack  of  proper 
handling  facilities.     Result,  the  machine  is  idle. 

2.  Measuring  up  jig  bushings  to  find  out  what  tools  are 
needed.     Result,  the  machine   is  idle. 

3.  Getting  tools,  clamps,  jigs.  etc..  from  the  tool  supply 
room  for  a  new  job.    Result,  the  machine  is  idle. 

4.  Excessive  time  in  "setting  up"  a  job,  due  to  lack  of 
suitable  fixttires  for  holding  the  work,  or  lack  of  proper 
instructions  as  to  the  best  method.  Result,  the  machine  is 
idle. 

Add  to  these  the  tremendous  loss  through  failure  to  use 
the  very  best  speed  and  feed  for  the  drills  and  the  result  is 
an  output  far  below  maximum  efficiency.  The  important  con- 
sideration is  time.  Time  of  the  workmen  running  the  drills 
continuously  and  efficiently — that  is  the  vital  point. 

Having  these  usual  defects  in  system  and  processes  clearly 
in  mind  and  logically  grouped  for  study,  we  can  easily  see 
the  advantages  to  be  gained  by  having  a  separate  department 
for  the  drilling,  rigidly  supervised  by  a  competent  foreman 
and  assistants. 

Requirements  of  an  EfBcient  Drilling  Department 

The  drilling  department  preferably  should  be  located  be- 
tween the  machine  and  the  assembling  departments  for  con- 
venience in  routing  the  work.  A  proper  arrangement  of  the 
drilling  machines  will  depend  on  the  character  of  the  work, 
type  of  drive,  etc..  so  that  no  definite  plan  can  be  stated  which 
would  be  generally  applicable.  It  is  the  general  practice  to 
group  the  machines  according  to  their  size  and  type. 

No  mention  has  been  made  of  boring  machines  for  the 
reason  that  a  proper  discussion  of  them  is  not  within  the 
scope  of  this  article.  Before  passing,  however,  it  is  well  to 
state  here  that  boring  operations  are  so  closely  associated 
with  those  of  drilling,  that  the  boring  machines  are  fre- 
quently placed  in  the  drilling  department.  In  fact,  in  many  in- 
stances boring  can  profitably  be  performed  on  the  less  expen- 
sive drilling  machines,  especially  when  boring  jigs  are  used. 

The  problem  of  running  the  drills  at  the  proper  speed  and 
feed  will  be  greatly  simplified  by  providing  each  machine  with 
brass  speed  and  feed  index  plates.  These  furnish  the  drill 
hands  with  a  standard  guide  and  eliminate  all  guesswork.  A 
judicious  use  of  the  data  presented  in  Table  II  (.July  issue) 
will  show  surprising  results. 

The  equipment  for  each  drilling  machine  should  consist 
of  an  abundance  of  bolts,  straps,  adjustable  blocking,  anl 
other  necessary  fixtures  for  quickly  "setting  up"  a  job.  Work 
chucks  will  enable  the  small  work  to  be  clamped  very  quickly. 
While  this  factor  of  "setting  up"  is  far  removed  from  the 
single  problem  of  drilling,  still  it  requires  a  most  vital  part 
of  the  time  required  to  complete  a  job.  The  individual  equii>- 
raent  should  consist  of  the  necessary  sockets,  bushings,  tap- 
ping fixtures,  wrenches  and  drifts.  The  machine  number 
should  be  stamped  on  its  equipment  and  a  suitable  cupboard 
provided  in  which  to  keep  the  outfit.  Suitable  work  stands 
are  needed  for  the  smaller  machines  and  these  should  be 
placed  w'ithin  easy  reach  of  the  workmen.  For  cleaning  the 
chips  out  of  deep  holes,  a  small  brass  tube  fitted  with  a  valve 
and  a  dust  shield  and  connected  to  the  air  line  by  a  hose,  is 
very  useful  to  have  by  each  machine. 

The  question  of  handling  heavy  work  under  a  drilling  ma- 
chine often  becomes  quite  a  problem.  For  this  class  of  work 
it  will  always  pay  to  have  good  hoisting  and  handling  facili- 
ties over  each  machine.  These  may  take  the  form  of  com- 
pressed air  hoists  or  an  overhead  single  track  carrying  an 
electric  hoist  serving  a  number  of  machines — a  very  economi- 
cal arrangement.     Of  course,  where  the  size  of  work  will  war- 
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rant  it.  an  overhead  electric  traveling  crane  of  the  hrldge  type 
Is  to  be  preferred.  For  handling  heavy  work  under  a  multi- 
ple spindle  drill  not  provided  with  a  work  table  on  wheels,  a 
specially  designed  jib  crane  Is  needed  on  account  of  not  be- 
ing able  to  reach  the  center  of  the  table  with  an  overhead 
crane.  This  arrangement  will  permit  of  handling  a  number 
of  pieces  by  the  jib  crane  after  the  work  lias  been  placed 
within  its  radius. 

Drill  and  boring  jigs  will,  of  course,  save  the  expense  of 
having  to  lay  out  the  work,  but  where  these  are  not  used  it 
Is  necessary  to  provide  suitable  surface  plates.  Naturally, 
these  will  be  located  near  the  receiving  point  for  the  work 
80  that  the  work  will  be  laid  out  before  It  Is  sent  to  the 
drills.  A  surface  plate  with  two  surfaces,  one  at  right  angles 
to  tlie  other,  is  very  convenient,  and  will  enable  center 
lines  to  be  drawn  from  surfaces  at  right  angles  without  hav- 
ing to  move  the  work.  It  may  be  advantageous  to  have  a 
style  of  plate  that  is  not  a  permanent  fixture  in  any  one 
place,  and  hence  can  easily  be  moved  from  one  part  of  the 
shop  to  another.  Ample  provision  is  needed  for  handling 
heavy  work  on  these  plates. 

If  the  main  tool  supply  room  is  not  convenient  to  the  drill- 
ing department,  it  will  pay  to  institute  a  separate  tool  sup- 
ply room  in  this  department  for  the  purpose  of  keeping  all 
the  tools,  jigs,  etc..  used  by  the  drill  hands.  A  system  should 
be  established  for  taking  care  of  the  tools  and  jigs,  keep- 
ing them  in  good  condition,  and  checking  up  the  workmen 
in  regard  to  those  tools  in  their  possession.  Some  simple  sys- 
tem of  checking  up  the  men  when  returning  old  or  broken 
tools  should  be  kept.  This  will  enable  the  foreman  to  locate 
his  careless  workmen.  The  item  of  broken  tools  can  be- 
come a  very  large  one  if  the  workmen  find  that  little  atten- 
tion is  paid  to  this  matter. 

It  Is  the  practice  in  some  shops  to  supply  and  keep  with 
each  jig  a  separate  outfit  of  tools.  This  is  an  excellent  plan 
but  one  that  cannot  always  be  considered  on  account  of  the 
great  expense  involved.  However,  when  the  tools  are  in  any 
sense  special,  such  as  boring-bars,  cutters,  special  reamers 
or  taps,  they  always  should  be  kept  with  the  jig  to  which 
they  belong.  A  card  index  of  the  jigs  will  be  found  very 
convenient.  The  specimen  card  shown  in  Fig.  2  gives  an 
idea  of  the  data  required.  The  cards  are  indexed  according 
to  the  forging  and  pattern  numbers.  Jig  numbers  should  ap- 
pear on  all  detail  drawings.  Tlie  need  for  an  automatic  drill 
grinder  already  has  been  pointed  out. 

Finally,  let  me  urge  the  necessity  of  bringing  to  each  drill 
hand  the  work  and  tools  for  his  next  job,  before  he  is  ready 
for  it,  and  this  presupposes  a  method  of  removing  the  work 
and  the  tools  when  the  job  is  completed.  TTius  will  the  work- 
man's every  duty  be  eliminated  but  that  of  running  the  drills 
continuously  and  efBciently. 

The  Human  Element  and  Wage  Systems 

An  article  on  the  subject  of  "Minimizing  the  Cost  of  Drill- 
ing Operations"  would  not  be  complete  unless  mention  were 
made  of  the  human  element  and  the  effect  of  wage  systems 
on  the  cost  of  production.  Owing  to  the  simple  character  of 
drilling  operations  and  especially  when  drill  jigs  are  used, 
it  is  the  custom  to  have  apprentice  boys  run  the  smaller  ma- 
chines and  to  employ  drill  hands  who  are  handy  men,  to 
run  the  heavier  machines.  Any  foreman  who  has  "been 
through  the  mill"  -will  at  once  recognize  the  difficulty  of  secur- 
ing proper  results  from  these  "drill  hands"  who  have  been 
used  to  the  gait  of  the  average  shop,  especially  it  they  have 
been  accustomed  to  using  the  old  carbon  drills.  I  have  found 
that  the  best  results  are  obtained  by  securing  "green  men." 
who  are  intelligent  and  active,  and  train  them  properly  for 
the  worlc.  In  this  connection  the  drilling  tables  and  speed 
and  feed  index  plates  mentioned  previously  will  be  especially 
valuable. 

The  system  of  pay  and  character  of  the  reward  will  depend 
upon  the  nature  of  the  work  and  the  method  of  pay  already 
in  use.  The  principle  of  extra  bonus  or  the  attainment  of 
standard  time  can  easily  be  applied  to  almost  any  system  of 
pay.  The  determination  of  standard  time  should  be  made 
carefully,  however.  If  the  rates  have  to  allow  for  the  nullify- 
ing influences  detailed  under  the  subject  of  "Causes  of  Lost 


Time,"  the  firm  will  be  groBsly  deceived  as  to  the  proi)er  out- 
put. A  proper  dlBcuBslon  of  wage  systems  Is  too  broad  a 
subject  to  be  fully  outlined  here;  in  fact,  that  has  already 
been  done  by  a  number  of  able  writers.  Suffice  It  to  say, 
however,  that  the  workmen  and  the  foremen  should  receive 
a  very  substantial  increase  in  pay  for  accomplishing  the  very 
desirable  results  which  can  be  secured. 

Summary 
Summarizing  the  elements  that  enter  Into  the  problem  of 
rapid  drilling  we  have: 

1.  The  machine  tools. 

These  must  be  of  a  type  suitable  for  the  work  and  niust 
have  ample  driving  power  and  possess  sufficient  rigidity;  the 
best  type  of  drive  is  with  a  direct-connected  variable-speed 
motor  located  near  the  base;  the  bearings  should  be  self-oU- 
iiig.  and  ball  thrust  bearings  should  be  provided  for  the 
spindle;  provision  should  be  made  for  using  an  abundant  sup- 
ply of  lubricant  on  the  drill  when  drilling  steel;  there  should 
be  a  friction  drive  for  rapid  power  traverse  of  head  on  mul- 
tiple spindle  machines  and  T-slots  in  the  table  of  multiple 
spindle  machines  so  as  to  permit  clamping  the  work. 

2.  The  cutting  tools. 

High-speed  steel  drills  and  cutters  are  necessary;  these 
must  be  run  so  as  to  secure  a  maximum  output  with  a  mini- 
mum expense  for  grinding;  cooling  agents  are  necessary  for 
steel;  sockets  for  driving  tools  with  broken  or  twisted  tangs 
are  valuable;  safety  tapping  devices  are  needed;  improvement 
in  rose  reamers  to  prolong  life  of  reamer  is  desirable;  drill 
jigs  are  an  important  factor  in  reducing  drilling  costs;  the 
use  of  drill  tables  is  recommended. 

3.  The  drilling  department. 

There  is  an  advantage  in  having  a  separate  department; 
machines  should  be  equipped  with  speed  and  feed  plates;  each 
machine  should  have  its  own  equipment  of  fixtures;  ample 
handling  facilities  are  needed;  suitable  surface  plates  and 
men  to  lay  out  the  work  are  necessary;  it  is  essential  to  have 
a  tool  supply  room  in  the  ■drilling  department  and  a  system 
for  keeping  the  tools  and  jigs  and  giving  out  the  work  is 
needed;  the  machines  should  be  kept  running  continuously 
and  efficiently. 

4.  The  human  element  and  the  wage  system. 

The  men  properly  trained  are  the  most  efficient;  a  system 
of  pay  is  necessary  that  will  reward  the  extra  efforts  of  the 
worlcmen  and  the  foremen. 


A  formula  for  welding  cast  iron,  developed  by  Messrs.  A. 
Beltzer  and  C.  Delcampe  and  published  in  the  Iron  and  Coal 
Trade  Review,  calls  for  a  fiux  consisting  of  15  per  cent  lithium 
chloride,  20  per  cent  potassium  fluoride  and  60  per  cent  potas- 
sium chloride.  The  cast  iron  surfaces  to  be  welded  are  pre- 
heated, and  then  covered  with  the  flux  powder  and  heated  to 
the  melting  point.  Additional  material  is  supplied  from  a 
rod  of  cast  iron  which  is  also  dipped  in  the  flux  and  pre- 
sented to  the  joint  where  it  melts  and  flows  in,  filling  up  the 
space  and  making  a  sound  weld.  It  is  claimed  that  blow-holes 
in  castings  may  be  filled  by  the  addition  of  cast  iron  in  the 
above  manner  and  that  metal  may  be  added  to  defective  cast- 
ings to  build  them  up  where  defective.  In  short,  this  can  be 
made  a  "putting  on"  process  where  required.  The  means  for 
heating  are  not  given,  but  probably  any  non-oxidizing  flame 
capable  of  raising  the  temperature  to  the  melting  point  of  cast 
iron,  i.  e.,  2,200  degrees  F.,  can  be  employed. 

*     •     • 

It  is  expected  that  the  Manhattan  bridge  over  the  East 
River  connecting  New  York  and  Brooklyn  will  be  ready  for 
traffic  about  January  1,  1910.  This  bridge  when  completed 
will  make  the  fourth  great  bridge  spanning  the  East  River  and 
the  third  largest  suspension  bridge  in  the  world.  The  .con- 
tract for  the  tower  on  the  Brooklyn  side  was  made  May,  1901, 
and  the  first  caisson  was  put  in  place  February  1,  1903.  The 
first  caisson  for  the  New  York  tower  was  installed  July,  1903, 
and  the  foundation  was  completed  in  March,  1904,  following 
which  the  steel  towers  were  soon  erected.  For  further  details, 
see  the  article  on  spinning  the  cables  in  the  October,  1908, 
number  of  Machixebt. 
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A  TWENTY-FIVE  DOLLAR  TOOL-MAKING  JOB 


H    J     BACHMANN- 


In  order  to  convey  somewhat  of  an  accurate  idea  of  the 
cost  of  toolmaUlng.  I  have  here  set  down  in  detail  the  actual 
amount  of  money  expended  on  an  extension  spindle  for  a  drill 
press,  and  also  the  benefits  derived  from  its  use. 

Having  had  an  excellent  demand  for  our  exhaust  fans  in 
the  smaller  sizes  ranging  from  18  to  48  inches,  we  found  it 
advisable  to  facilitate  the  manufacture  of  them  as  much  as 
possible.     After  a  suggested   improvement  was  decided  upon, 
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Fig.  1.    The  Exhaust  Fan  Frame,  which  is  drilled  as  ijidicated  by  the 
Arrow  y  by  the  use  of  the  Attachment  shown  in  Figs  2  and  3 

the  manager  very  thoroughly  impressed  upon  the  factory  the 
fact  that  it  was  a  bad  time  to  spend  much  money,  and  that 
whatever  was  made  must  be  very  simple,  etc.,  and  the  cost 
must  be  kept  down  to  about  25  dollars.  With  this  handicap, 
the   fixture   was   designed     with   three    objects    in    view,   any 
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Fig.  2.    Extension  Spindle  and  Method  of  attacliing  it  to  the  DriU  Press 

one  of  which  might  ordinarily  be  considered  of  sufficient  im- 
portance to  justify  the  expense  of  construction.  In  the  first 
place,  it  was  desired  to  drill  the  set-screw  holes  in  the  hubs 
of  large  pulleys  used  on  the  fans,  without  drilling  through 
the  rim.  We  have  a  number  of  these  pulleys  on  fans  run- 
ning at  high  speeds,  in  places  where  the  belt  must  run  noise- 


'  Address  :    392  E.  169tli  St.,  New  York. 


lessly — something  it  will  not  do  if  there  isa  hole  in  the  rim. 
Second,  it  was  necessary  to  drill  the  holes  D,  Fig.  1,  for  the 
bearing  adjusting  screws  in  both  the  cast  iron  side  frames. 
There  are  four  of  these  screws  on  each  fan,  and,  inasmuch  as 
the  screws,  when  adjusted,  are  held  in  position  by  lo<k-nut8, 
the  former  must  be  square  to  allow  the  nuts  to  set  down 
flat.  These  holes  had  previously  been  drilled  in  the  ordinary 
way  with  a  long  drill  put  through  at  a  slight  angle  so  that 
the  shank  of  the  drill  would  clear  the  edge  of  the  frame  as 
shown  at  B.  While  it  is  true  that  the  inclination  of  the  hole 
from  the  perpendicular  position  is  very  slight,  it  was  found 
that  the  high  speed  of  the  fan  and  the  consequent  vibration 
would  in  a  short  time  loosen  the  lock-nut  unless  it  was  prop- 
erly seated.  There  was  one  other  operation  on  these  frames 
which  gave  us  quite  some  trouble  and  that  was  the  drilling 
of  the  holes  ('  in  the  feet.  On  all  sizes  up  to  3  feet,  the  drill 
press  was  large  enough  to  allow  the  holes  to  be  drilled  in  the 
direction  x,  but  on  the  larger  sizes  we  had  to  resort  to  the 
same  makeshift  of 
tilting  the  frame  and 
using  a  long  shank 
drill.  With  our  ex- 
tension spindle,  how- 
ever, we  are  now 
able  to  drill  the  toot 
holes,  as  shown  by 
the  arrow  y.  on  all 
sizes  of  frames.  Drill- 
ing in  this  direction 
also  gives  the  addi- 
tional advantage  of 
being  able  to  use  a 
standard  counterbore 
if  the  hole  comes  so 
close  to  the  side  of 
the  frame  that  it  is 
difficult  to  set  down 
the  fastening  bolt. 

The  illustration  of 
the  fixture.  Fig.  2. 
will  show  how  well 
we  succeeded  in 
"keeping  down  the 
cost."  The  extension 
arm  was  made  of  two 
pieces  of  I'i-inch 
square,  cold  -  rolled 
steel  clamped  to- 
gether with  %-inch 
cap-screws.  A  piece 
of  Ys  X  lV4-inch  cold- 
rolled  steel  held  be- 
tween the  two  larger 
blocks  made  it  a  sim- 
ple matter  to  lay  out, 
indicate,  bore  and  ream  the  three  main  holes  in  the  arm. 
This  method  of  making  the  arm  was  adopted  in  prefer- 
ence to  •  using  one  piece  of  II2  x  3-inch  stock  and  split- 
ting with  a  %-inch  saw  after  boring.  By  using  16-pitch 
gears,  the  center  distances,  being  in  sixteenths  of  an  inch, 
were  easily  laid  out  with  an  ordinary  rule  and  dividers. 
Finishing  the  two  end  holes  first,  facilitated  clamping  the 
work  on  the  face-plate  for  boring  the  center  hole  because 
the  bolts  can  be  put  right  through  the  face-plate  and  the 
two  end  holes.  The  holes  for  the  %-inch  cap-screws  were 
counterbored  with  a  "j-inch  counterbore  so  as  to  make 
the  heads  come  flush  with  the  outside,  thereby  giving  the 
fixture  a  very  neat  and  tidy  appearance.  The  heads  of  these 
screws  fit  a  standard  Williams  drop-forged  socket  wrench,  a 
much  better  arrangement,  taken  altogether,  than  fillister  head 
screws  and  a  screw  driver.  The  outside  of  the  two  sections 
of  the  steel  arm  was  finished  off  to  the  required  shape  as 
shown,  not  by  planing  or  milling,  but  by  standing  it  upright 
in  the  hack-saw  vise  and  sawing  a  wedge-shaped  piece  from 
each  side  and  grinding  off  the  remaining  metal  on  a  disk 
grinder.  The  time  for  cutting  off  5  inches  of  1  %-inch  steel 
with   the  hack-saw   running   at   110   strokes   per   minute   was 
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Fig.  3.    DriU  Press  equipped  with  Extension 
Spindle  and  other  Auxiliary  Attachments 
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25  minutes,  or  the  total  time  for  niiiBliing  (lie  outside  to  size 
was  1  hour  10  minutes.  When  all  work  on  the  arm  was  com- 
pleted the  clamping -cap-screws  were  taken  out  ami  the  pieces 
of  %-inch  packing  strip  removed.  Three  of  these  clamping 
screws  project  into  the  bored  holes  of  the  arm,  and  are  used 
not  only  to  cliunp  the  entire  api)aralus  together,  but  two  of 
them  also  act  as  pins  to  hold  the  intermediate  gear  shaft  and 
the  bearing  for  the  outer  si)indlo  in  position.  The  other  cap- 
screw  behind  the  quill  of  the  drill  press  spindle,  bears  against 
a  flat  on  the  quill,  thus  holding  the  extension  spindle  rigidly 
in  its  proper  position  directly  in  front  of  the  main  spindle. 
This  flat  was  made  on  the  quill  by  cutting  1  inch  off  the 
blank  end  gf  the  feed-rack  to  accommodate  the  extension. 


I      BASE  OF  DRILL  PRESS    |  lUachhicry,S.Y. 
Fig.  4.     Layout  of  a  Large  A^ustable  V-block  for  Special  Work 

Not  having  any  facilities  for  gear  cutting  it  was  necessary 
to  buy  stock  gears.  They  were  fastened  to  their  respective 
shafts  by  means  of  ^/ft-inch  round  pins  driven  in  the  ends. 
The  driving  gear  is  fitted  to  the  live  spindle  with  a  taper 
plug  in  the  usual  way.  The  intermediate  gear  is  bronze 
lined  and  runs  on  a  shaft  having  a  plain  head  for  an  end 
bearing.  The  extension  spindle  has  its  gear  driven  against 
a  shoulder,  and  It  runs  in  a  bronze  bearing  clamped  and  held 
in  place  by  the  end  cap-screw.  It  is  fitted  with  a  fiber  washer 
to  take  the  thrust  and  a  threaded  steel  collar  to  take  up  the 
end  play.  A  i/i-inch  reamed  hole  into  which  a  i^j-inch  head- 
less set-screw  is  tapped,  serves  to  hold  the  drills,  the  small 
hexagon  wrench  furnished  with  these  screws  being  just  the 
proper  thing  to  use  as  a  key.  The  drills  are  the  regular  twist 
drills  with  ^/{.-inch  flatted  shank,  used  extensively  on  black- 
smiths' drill   presses. 

To  use  the  fixture,  the  end  cap-screw  A  is  loosened,  and  the 
clamping  arm  is  slipped  over  the  driving  gear  B  onto  the 
quill,  and  is  drawn  into  place  by  tightening  the  screw  A. 
Fig.  3  shows  the  extension  attached  to  a  20-inch  Barnes  drill, 
and  also  what  might  be  called  a  few  accessories.  The  fix- 
ture did  its  work  so  well,  ordinarily,  that  we  thought  it 
would  pay  us  to  make  a  complete  job  of  it  by  adding  the 
two  holding  devices  shown.  It  is  hardly  necessary  to  go 
into  a  detailed  description  of  each  of  these  devices,  the  lower 
one  being  simply  a  sort  of  a  large  adjustable  V-block  (the 
layout  of  which  is  shown  in  Fig.  4),  while  fhat  part  which  is 
fitted  to  the  table  arm  is  an  arrangement  made  of  round  cold 
rolled  shafting  and  used  to  clamp  the  frame  in  an  upright 
position  while  being  drilled.  The  cost  of  these  was  not  in- 
cluded with  that  of  the  extension  spindle,  of  course. 

The  following  table  of  the  actual  cost  of  fhe  extension  spin- 
dle alone  is  figured  on  the  basis  of  adding  10  per  cent  of  the 
entire  cost  to  cover  the  fixed  charges,  and  also  on  the  assump- 
tion that  none  of  the  material  used  is  kept  in  stock  but  must 
all  be  bought  at  retail. 

COST  OP  EXTENSION  SPINDLE 

1  16-P.,  30-T.  cast  iron  gear ?  0.S5 

1  16-P.,  36-T.  cast  iron  gear 0.90 


1  16-P..  48-T.  cast  iron  gear 0,95 

11  pounds  of  square  cold  rolled  steel 0.44 

4   %-lnch  cap  screws 0.08 

2%  pounds  of  Tobln  bronze 0.75 

5i(.  pounds  of  round  cold  rolled  steel 0.22 

2  hollow  set-screws 0.05 

i-i-lnch   drill   rod 0.05 

Fiber  washer   0.06 

Cost  of  making  drawing 5.00 

Cost  of  machine  work,  22  hours  at  40  cents 8.80 

Cost  of  hand  work,  4  hours  at  40  cents 1.60 

Cost  of  power,  15  hours,  2  horse-power,  at  20  cents  3.00 

Total  cost   $22.74 

Add   10  per  cent 2.27 

Total  cost  $25.01 


SPECIAL  DRAWINGS  FOR  THE  PATTERN- 
MAKER 

E.  W.  MILLEK- 

It  Is  the  practice  of  many  shops  in  this  country  to  make 
a  working  drawing  of  a  casting,  which  suffices  for  both  the 
pattern-maker  and  the  machinist.  The  pattern-maker  gels 
a  blue-print  and  is  told  to  go  ahead  with  the  work.  From 
the  maze  of  lines  he  picks  out  those  meant  for  him,  and 
makes  the  pattern,  and  usually  he  decides  the  amount  of 
stock  necessary  for  finish.  At  the  outset,  the  pattern-maker 
loses  time  in  distinguishing  pattern  dimensions  from  those 
necessary  to  the  lathe  or  drill  press  hand.  The  time  lost 
here,  however,  is  small  compared  to  that  lost  by  the  men 
who  work  repeatedly  on  this  piece,  and  who  are  compelled 
to  use  a  drawing  bearing  a  lot  of  pattern  dimensions  which 
cannot  fail  to  contuse.  Very  often,  too,  these  drawings  are 
made  at  a  reduced  scale.  This  necessitates  various  radii  to 
insure  the  correct  form  for  curved  surfaces.  All  this  adds 
to  the  confusion. 

At  the  works  of  the  Fellows  Gear  Shaper  Company  special 
drawings  are  made  for  the  pattern-maker.  These  are  full 
size  and  the  amount  of  finish  is  decided  in  the  drafting 
room.  No  blue-print  is  furnished,  but  a  buff  paper  drawing 
is  made,  and  when  the  pattern  is  completed,  the  drawing 
is  indexed  and  placed  on  file.  This  method  has  the  follow- 
ing advantages:  The  full-size  drawing  gives  the  draftsman 
a  better  idea  of  proportions.  By  making  the  pattern  draw- 
ing first  and  using  this  together  with  the  assembly  drawing 
when  making  details  for  the  shop,  the  chance  of  error  is 
much  reduced.  This  is  because  a  pattern  drawing  must  be 
more  thoroughly  developed  than  a  shop  drawing.  The  mak- 
ing of  several  sections  and  an  elevation  or  two  not  necessary 
to  the  machinist,  often  brings  to  light  interferences  which 
would   otherwise   escape  notice. 

It  might  be  said  that  the  other  method  of  making  com- 
bined drawings  would  accomplish  this.  It  is,  however,  im- 
practicable to  make  such  pattern  drawings  as  complete  as 
they  should  be.  The  difficulties  of  the  machinist  increase 
as  those  of  the  pattern-maker  diminish,  so  at  best  it  is  a 
compromise.  It  is  the  lot  of  the  pattern-maker  to  form  many 
irregular  curves.  When  the  drawing  is  full  size,  he  may 
prick  through  the  paper  and  define  a  line  on  a  thin  board 
which,  when  cut  to  the  line,  is  a  correct  templet  for  the 
curve.  This  is  easily  done,  requires  little  time,  and  is  more 
accurate  than  a  curve  formed  by  laying  out  parts  of  circles 
from  radii  given. 

*     *     * 

More  than  56,000,000  gallons  of  creosote  and  nearly  19,000,- 
000  pounds  of  zinc  chloride  were  used  in  preserving  timber 
in  the  United  States  last  year.  Small  quantities  of  crude 
oil,  corrosive  sublimate,  and  other  chemicals  were  also  used. 
These  figures  are  based  upon  reports  to  the  United  States 
Forest  Service  of  forty-four  firms  which  operated  sixty-four 
timber  treating  plants.  Assuming  that  on  an  average  one 
gallon  of  creosote,  or  one-third  of  a  pound  of  zinc  chloride, 
will  protect  a  cubic  foot  of  timber  from  decay,  more  than 
100,000,000  cubic  feet  of  cross-ties,  piling,  poles,  mine,  and 
other  timbers  were  given  a  treatment  that  will  greatly  in- 
crease their  life  and  usefulness. 
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LETTERS  UPON  PRACTICAL  SUBJECTS 


Articles  contributed  to  Machinery  with  the  expectation  of  payment  must  be  submitted  exclusively 


SPHERICAL  TURNING  WITH  COMPOUND  REST 

The  brass  casting.  Kig.  1,  is  part  of  an  eyepiece  for  a  small 
telescope,  of  which  a  number  were  to  be  made  at  one  time. 
The  curved  surfaces,  A  and  B,  while  not  very  particular  as 
to  shape  and  size,  would  look  much  better  if  smooth  turned. 
60  it  was  decided  to  turn  these  surfaces  with  a  spherical 
turning  rig  and  let  them  go  with  a  good  tool  finish,  rather 
than  to  turn  them  with  a  hand  tool  and  polish  with  emery 
paper  afterwards. 

Fig.  '2  shows  how  the  concave  spherical  surface  was  turned. 
The  cross-slide  of  the  compound  rest  was  so  set  that  the 
swivel    pin    was   directly    under    the    line    of    centers    of    the 
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Fig- 2 


Figs.  1  and  2.    Eyepiece  for  Telescope,  and  Lathe  arranged  to  turn  its 
Spherical  Surfaces 

lathe,  and  the  rest  was  set  at  such  a  point  on  the  bed  that 
the  distance,  horizontally,  between  the  swivel  pin  and  the 
work,  was  equal  to  the  desired  radius  of  the  surface  B,  Fig.  1. 
Then  by  slightly  loosening  the  two  screws,  C  and  D,  the  top 
slide  could  be  turned  on  the  swivel  pin,  which  would  cause 
the  point  of  the  turning  tool  to  travel  in  an  arc  of  a  circle. 
It  was  at  first  intended  to  simply  grasp  the  top  slide  in  the 
hands,  and  turn  it  that  way,  but  it  could  not  be  moved  stead- 
ily enough,  as  it  would  move  by  jumps,  and  leave  ridges  in 
the  work.  The  square  bar  E  was  then  clamped  to  the  top 
slide,  and  the  round  bar  F  placed  between  the  outer  end  of  E 
and  the  tailstock  center.  Then,  by  turning  the  tailstock 
screw,  a  smooth,  even  motion  could  be  given  to  make  the 
point  of  the  cutting  tool  travel  in  the  arc  of  a  circle,  and 
produce  a  good  finish  on  the  work.  The  bar  F  has  a  shoulder 
turned  on  one  end  that  fits  loosely  in 'a  hole  in  the  outer  end 
of  E.  while  the  other  end  of  F  is  centered  in  the  ordinary 
manner.  This  leaves  the  top  slide  of  the  rest  free  to  be  used 
to  feed  in  for  the  depth  of  cut. 

It  is  a  comparatively  easy  matter  to  adjust  the  cross-slide 
so  that  the  swivel  pin  is  in  line  with  the  lathe  centers.  It 
it  is  too  far  forward,  the  tool  will  not  touch  the  finished 
surface  when  moved  around  towards  the  back,  as  shown  dot- 
ted in  Fig.  2,  or  if  the  swivel  pin  is  too  far  back,  the  tool 
will  jam  into  the  work  when  moved  to  the  dotted  position. 
A  good  way  to  make  this  adjustment,  is  to  set  the  swivel  pin 
at  approximately  its  proper  position,  preferably  a  little  too 
far  back,  and  take  a  light  spherical  cut  near  the  edge  of  the 
rim.  Then  by  placing  a  test  indicator  in  the  tool-post,  and 
swiveling  the  top  slide  so  the  test  indicator  point  bears  alter- 
nately at  the  front  and  back,  the  cross-slide  can  be  adjusted 
so  the  test  indicator  reads  the  same  in  both  its  front  and 
back  positions,  when  the  swivel  pin  will  be  properly  located, 
crosswise  of  the  lathe,  to  turn  an  accurate  spherical  surface. 

The  convex  spherical  surface  A,  Fig.  1,  was  turned  in  much 
the  same  manner,  only  a  bent  left-hand  side  tool  was  used, 
and  the  top  slide  of  the  rest  was  nearer  to  the  end  of  its 
travel.  In  this  case  the  bar  E  was  not  necessary,  as  F  could 
then  bear  directly  against  the  back  end  of  the  lathe  tool. 

As  a  matter  of  fact,  two  clamps  were  used  to  clamp  E  to 


the  top  slide,  but  only  one  is  shown  to  avoid  confuaixjo,  and 
also  to  make  it  a  little  easier  for  the  draftsman  antj  the 
engraver.  Walter  GbibbCi^. 

nrooklyn.  N.  Y. 


STRIPPING  CUP-SHAPED  DRAWN  PIECES  AND 
BLANKS  THAT  ADHERE  TO  PUNCHES 

Die  work,  as  all  enterprising  mechanics  are  aware,  is 
to-day  playing  one  of  the  chief  parts  in  the  manufacturing  busi- 
ness, and  with  all  its  broad  possibilities  we  are  continuaXly 
striving  lo  perfect  the  most  minute,  troublesome  details  to  the 
fool-pioof  and  break-proof  basis,  thereby  bringing  out  the 
speed  and  output,  for,  as  we  all  realize,  every  time  a  stroke 
of  the  press  is  halted  there  is  time  and  output  lost. 

In  the  first  place,  it  goes  without  saying  that  in  the  drawing 
of  all  punch  pieces  there  must  necessarily  be  a  die-shedder 
to  throw  the  drafted  punchings  out  of  the  die,  but  this  is  by 
no  means  the.  complete  solution  of  the  proposition.  Every  die- 
maker  or  press  hand  is  acquainted  with  the  troublesome,  dis- 
astrous effect  of  having  the  drawn  and  punched  pieces  cling 
long  enough  to  the  shedder  for  the  press  to  come  down  on 
a  new  piece  of  stock  and  the  punching  just  made.  The  out- 
come is  generally  a  broken  die.  Of  course  many  thousand 
may  be  drawn  without  any  mishap,  especially  if  none  or  little 
oil  is  used  on  the  stock,  but  without  oil  the  life  of  the  drawing 
die  is  soon  spent,  or  in  the  event  of  copper  or  brass  being 
used,  the  metal  amalgamates  and  necessitates  taking  down 
the  die  to  remove  the  amalgamated  stock.  In  our  particular 
case  nothing  short  of  diamond  powder  would  remove  the  stock 
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Pig.  1.    Sub-press  Die  equipped  with  a  Secondary  Knoclc-off  Pin  E 

from  the  die  and,  of  course,  the  cost  of  this  powder  all  added 
up  in  the  expense  account.  When  we  undertook  to  put  enough 
oil  on  the  stock  to  keep  the  dies  in  condition,  the  cups  or 
punchings  would  invariably  adhere  to  the  pushout  shedder 
from  oil  contact;  therefore,  we  were  compelled  to  punch  one 
at  a  time,  pushing  them  loose  from  the  shedder  each  time. 
After  considerable  figuring  and  experimenting,  I  arrived  at 
a  complete  solution  which  has  saved  us  many  dollars  in  die 
repairs. 

The  cast  iron  piston  of  a  sub-press  die  is  represented  by  A 
(Fig-  1),  while  B  is  the  hardened  drawing  die,  and  C  the  in- 
ternal die-shedder  for  pushing  the  drawn  pieces  from  the  die. 
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Now,  as  nieiitioned  before,  the  iu|)  /*  would  cling  by  oil  con- 
tact to  the  shedder  V,  but  by  lueaus  of  the  secondary  Unock-oft 
pin  E,  with  a  flat  spring  F  to  operate  It  (see  enlarged  view), 
as  soon  as  the  cup  is  pushed  frotu  the  drawing  die  the  pin  E 
has  the  tension  supplied  to  It  by  the  spring  to  break  any  oil 
contact  that  may  exist,  thereby  causing  the  cup  to  drop 
Immediately  down  into  the  punched  hole  in  the  running  stock, 
to  be  drawn  forward  out  of  the  way  of  the  succeeding  punch- 
ing. By  recessing  a  spring  receptacle,  the  spring  /'  and  pin  E 
consumed  no  additional  space  between  the  die  and  shedder. 
This  scheme  which  has  just  been  brought  about  by  me  and 
is  truly  original  as  far  as  we  know, 
has  enabled  us  to  increase  our  speed 
from  1,500  to  4,500  an  hour.  The  par- 
ticular punchings  in  question  are  of 
brass  and  are  1%  inch  diameter,  % 
inch  high,  and  0.02  inch  thick.  We  are 
now  running  from  2i>,000  to  35,000  with- 
out even  touching  the  dies  for  repair. 
This  scheme  has  been  applied  to 
many  flat  compound  punchings  of  cop- 
per when  the  center  punching  has  a 
strong  tendency  to  draw  up  and  stick 
on  the  center  punch.  One  instance  is 
that  of  a  copper  washer  0.015  Inch 
thick.  1  inch  diameter,  with  %  inch 
hole.  When  blanking  sheet  copper  the 
die  does  not  seem  to  be  able  to  shed 
the  punching  which  invariably  comes 
up  after  being  punched;  this,  of  course, 
puts  two  thicknesses  of  metal  between  the  dies  for  the  succeed- 
ing punching,  then,  by  running  both  punchings.  three  deflect- 
ing pins  in  the  punch  with  coil  springs  back  of  them,  as  shown 
in  Fig.  2,  end  the  trouble.  C.  Howell  Dockson. 

Springfield.  III. 
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Flff.  2.  Punch  with 
Spriner-actuated  Push- 
pins to  shed  Blanks 


PRESSURE   COMPENSATING   DEVICE  FOR 

AUTOMATIC  MACHINE 
When  a  fi.xture  cannot  be  built  strong  enough  to  resist  the 
pressure  of  the  cutting  tool,  or  when  the  surface  of  the  part 
to  he  operated  upon  cannot  be  properly  supported,  the  com- 
pensating device,  shown  diagrammatically  in  the  engraving, 
may  be  used  to  advantage  for  equalizing  the  pressure  on  the 
part,  due  to  the  thrust  of  the  cut.  This  illustration  represents 
an  unusual  arrangement  of  an  automatic  turret  machine.  At 
either  end  there  are  levers  A,  fulcrumed  in  the  center  as  shown, 
which  can  be  put  into  any  position.  The  levers  A  are  so 
arranged  that  they  are  in  line  with  the  work-spindle  D,  the  rod 
C.  and  the  two  lower  rods  B.  As  the  spindle  heads  move 
toward  the  work,  there  is  no  appreciable  pressure  upon  the 
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A  Device  for  Automatic  Machines,  designed  to  equalize  the  Pressure,  due 
to  the  Thrust  of  the  Cut,  upon  Work  which  cannot  be  properly  supported 

latter  wnen  the  spindle  D  or  the  rod  C  comes  into  contact  with 
it.  until  rods  B  meet  as  shown  in  the  illustration.  Then  the 
work  is  subjected  to  the  pressure  of  the  tool,  but  the  former 
is  supported  on  the  .other  side  by  rod  C  w^ith  the  same  amount 
of  pressure  as  that  due  to  the  thrust  of  the  cut.  There  are 
doubtless  a  large  number  of  cases  in  which  this  system  of 
equalizing  levers  can  be  used  to  advantage,  particularly  when 
the  same  part  is  being  manufactured  in  large  quantities,  such 
as  small  rods,  links  of  threshing  machines,  small  parts  of  sew- 
ing machines,  etc.  Of  course,  these  parts  would  first  be  roughed 
off  on  the  sides  by  planing  or  milling.  All  other  operations 
such  as  drilling,  finish  facing,  counterboring.  counter-sinking 


and  reaming  can  be  accomplished  by  using  the  device  here 
illustrated.  Other  partu  such  as  lly-wbeels,  valve  seats,  etc., 
which  cannot  be  securely  fastened  by  their  peripheries,  can 
also  be  drilled,  chamfered,  reamed,  couuterbured  and  even 
grounil  and  polished  by  the  use  of  the  equalizing  levera. 
Klizabeth.  N.  .1.  I'trKii  Zli.inkk. 


COMBINATION  LOCATING,  CLAMPING,  DRILL- 
ING AND  COUNTERBORING  TOOL 

I  have  noticed  in  my  travels  among  the  muuufucturiDg 
plants  that  many  are  wasting  time  by  using  poor  jigs  and  fix- 
tures. Some  will  acknowledge  that  they  use  poor  tools,  and 
the  excuse  offered  is  that  there  Is  not  enough  time  lost  to  pay 
for  better  ones,  but  this  is  rather  a  poor  argument. 

The  plan  view  of  the  drilling  fixture  shown  in  Klg.  1  is  one 
that  I  saw  on  one  of  my  recent  visits  to  New  York  City,  and 
this  fixture  is  a  fair  illustration  of  the  point  in  mind.  The 
locating  ot  the  work  was  accomplished  by  the  two  screws  H 
and  the  pin  -4.  and  the  three  clamps  on  pads  C  held  It  In  place. 
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PRILL  PRESS  TABLE 


A  Tool  for  the  Drill  Press  which  locates  the  W-ork  and  then  holds  it 
for  the  Drilling  and  Boring  Operations 

With  this  fixture  the  operator  machined  about  300  finished 
castings  per  day.  With  the  improved  tool  shown  in  Fig.  2. 
some  1,000  finished  castings  constituted  a  day's  work — a  gain 
that  well  paid  for  the  building  of  the  improved  device.  This 
is  a  combination  tool  for  locating,  clamping,  drilling  and 
counterboring  the  work.  In  constructing  this  tool  the  old 
fixture  minus  the  clamps  was  retained.  This  part  is  located 
in  a  central  position  on  the  top  of  the  drilling  press  table, 
and  the  three  locating  points  B  are  used  to  center  the  casting 
with  the  sleeve  E  that  surrounds  the  counterbore,  which  is 
held  in  the  spindle  by  its  taper  shank.  This  cylindrical  bush- 
ing E  is  bored  a  little  smaller  in  diameter  than  the  outside 
of  the  casting  F,  and  the  mouth  of  the  bore  is  flared  out  in  a 
bell-shape  as  shown.  The  lower  face  of  the  sleeve  is  cut  away 
in  places  in  order  to  clear  the  projections  on  the  casting  to  be 
machined.  The  top  part  of  the  sleeve  is  bored  to  a  running  fit 
for  the  shank  of  the  counterbore  in  order  to  bring  it  into  align- 
ment with  the  cutters.    A  machine  steel  pin  prevents  the  bush- 
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ing  from  rovolviiig  out  of  position.  Within  tlie  tube  //,  which 
is  a  sliding  flt  on  the  spindle  J,  there  is  a  steel  wire  spring 
which  keeps  the  bushing  E  against  the  shoulder  on  the  end  of 
tlie  oounterbore.  This  spring  also  holds  the  casting  down  In 
the  jig  when  the  cutlers  are  at  work.  On  the  end  of  the  coun- 
terbore  there  Is  a  pilot  which  enters  the  bushing  which  is 
placed  in  the  center  of  the  fl.\ture  D.  just  before  drilling  takes 
place,  and  keeps  the  counterbore  rigid.  The  casting  F  is 
drilled  and  counterbored  in  one  operation  by  two  cutters 
A'  and  L.  Cutter  K.  which  bores  the  through  hole,  has  a 
rounded  end,  while  the  cutter  L,  which  does  the  counterboring, 
has  a  square  end.  When  using  this  tool,  the  drill-spindle  hand- 
wheel  is  equipped  with  a  long  lever,  which  enables  the  opera- 
tor to  move  the  tool  rapidly  to  and  from  the  work.  In  the 
face  of  th^  drill  press  table  a  vertical  stud  M  is  placed,  which 
acts  as  a  stop  and  prevents  the  locating  and  clamping  bushing 
from  moving  past  its  correct  position.  F.  W.  Hall. 

Berlin,  N.  .1. 


DETERMINING  THE   DIAMETER   OF  A 
CIRCUMSCRIBED  CIRCLE 

On  the  "How  and  Why"  page  of  the  May  number  of  Machin- 
ery, the  problem  given  by  "J.  F.  P."  of  finding  the  radius  B 
(see  diagram)  when  distances  P  and  C  are  given,  has  a  differ- 
ent solution  from  the  one  that  1  recently  worked  out  for  a 
similar  problem,  which  is  as  follows:     First  find  the  radius  a 
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Tbe  Problem  is  to  determine  the  Radius  R  when  the  Dimensions 
P  and  C  are  given 

by   the   method    given   in   the   solution  referred   to;    as   there 
stated   a  =  mii  —  b,    but   7nn   =    y/  mh-   +    Im-  = 


Next,  lay  out  a  distance  Id  equal  to  the  radius  6.  Then  dh 
equals  vih  +  md  or  P  -\-  md.     {md  equals  the  difference  be- 

lin 

tween    Im   and    6.)      Tangent   angle   hdii   equals  .     Angle 

dh 
hOii  equals  2  X  angle  lidn.     On  equals  cosecant  angle  hOn  X 
hn.     Then  R  equals  On  +  7ik. 

This  solution,  dealing  with  trigonometry,  may  not  be  as 
readily  understood  by  some  as  the  one  given  in  the  May 
number,  but  to  one  working  with  angles  every  day  it  is  much 
simpler  than  the  one  using  the  algebraic  equation. 

Ilion,  N.  Y.  A.  C.  Joiinsox. 


IMPROVED  FORM  OF  BELT  SHIFTER 

A  4-inch  crossed  belt  driving  one  of  our  grinders  annoyed 
us  by  turning  over  when  shifted,  and  remaining  so  until, 
after  half  a  dozen  twists  were  in.  it  had  to  be  run  off  the 
pulleys  and  straightened.  In  its  twisted  condition,  the  belt 
was  more  or  less  unevenly  strained,  and  w'hen  the  joint  passed 
through  the  fork  additional  chafing  was  produced  that  not 
infrequently  pulled  out  the  hooks  and  disconnected  the  belt. 
The  grinder  was  of  the  type  built  with  the  counter-shaft  on 
the  base  at  the  rear  and  served  by  a  shipper-lever  that  reached 
forward  to   a  position   convenient   to  the   foot.     An   ordinary 


iron  fork  straddled  the  bell,  and,  as  the  machine  was  started 
many  times  an  hour  by  the  "approved"  method  of  starling, 
which  was  to  give  the  lever  a  vigorous  kick,  the  time  spent 
In  keeping  the  belt  in  shape  can  be  surmised. 

To  "cut  out"  all  this  waste  time,  a  new  fork  was  made 
having  turned  ends  on  which  were  mounted  deeply  grooved 
guide   rollers  between    which   the   belt   ran.     Thus    protected. 


Belt  Shifter  -which  wiU  not  turn  tbe  Belt  when  operated  quickly 

no  amount  of  kicking  at  the  lever  could  twist  the  belt  which, 
being  in  contact  with  rolling  surfaces  only,  was  not  abraded. 
It  will  be  noticed  from  the  engraving  that  the  rollers  never 
lie  in  the  same  plane  except  when  the  belt  is  half  on  each 
pulley;  they  are  confined  on  the  forks  only  by  the  belt  with 
which  they  are  free  to  move  endways,  stop  collars  not  being 
necessary.  These  rollers  are  made  of  maple,  treated  to  two 
coats  of  filler,  it  being  considered  better  to  replace  a  pair 
of  such  inexpensive  rollers  once  a  year  than  to  use  metal 
ones  which  would  demand  careful  lubrication. 

Middletown,  N.  Y.  Donald  A.  Hampsox. 


COMPACT  FORM  OF  DIAL  INDICATOR 

A  compact  form  of  dial  indicator  for  use  on  external  and 
internal  work  is  shown  in  the  accompanying  engraving.  The 
working  principle  of  this  tool,  which  was  also  illustrated  in 
the  April  number  of  M.^chikery,  is  as  follows:  The  rod  D. 
which  is  in  contact  with  the  work  being  tested,  when  forced 
back  strikes  the  lower  arm  of  lever  E.-  while  at  the  same  time 
the  upper  arm  of  this  lever,  in  which  there  is  an  elongated 
slot  through  which  rod  D  passes,  strikes  the  fork  lever  F. 
which   causes   it   to   swing   on   the   fulcrum    pin   G.     On    the 


Section  and  Plan  showing  the  Construction  of  a  Dial  Indicator 

long  end  of  this  lever  there  is  likewise  an  elongated  slot, 
that  is  an  exact  sliding  fit  on  the  flat  of  the  spiral  lead- 
screw  H.  This  screw  is  supported  at  the  upper  and  lower 
ends  similarly  to  the  pinion  shaft  of  a  watch,  and  rotates  on 
its  centers  freely  without  any  perceptible  jar  or  friction.  As 
the  slotted  end  of  the  fork  lever  F  is  raised  it  engages  with 
the  spiral  or  thread  of  the  screw  H  and  causes  it  to  revolve.  At 
the  top  of  screw  H  is  fastened  pointer  /  which  gives  the  reading. 
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To  bring  the  levers,  sirew  and  roil  L)  back  to  their  original 
position,  there  Is  a  fine  wire  spring  J  in  the  head  of  body 
.-1  that  rests  against  the  shoulder  on  rod  I),  and  there  Is  also 
a  watch  hair  s|)ring  A',  one  end  of  which  is  fastened  to  spiral 
screw  //  and  the  other  end  to  the  dial  B.  Underneath  this 
spring  there  is  a  copper  washer  L.  which  prevents  lever  F 
from  striking  the  spring.  Uoth  of  these  springs  should  be  so 
adjusted  as  to  bring  back  their  respective  parts  to  the  normal 
position  without  any  further  unnecessary  tension,  because  If 
these  springs  are  made  heavy  and  a  high  tension  put  on  them, 
it  will  be  found  that  the  bearings,  etc.,  of  the  different  levers 
will  soon  wear,  and  therefore  the  accuracy  of  the  indicator 
will  be  lost. 

The  body  .1,  dial  B  and  cover  C  may  be  mailc  of  some  good 
grade  of  cold  drawn  steel,  and  all  other  parts  of  a  high  grade 
tool  steel,  and  hardened.  When  filing  the  end  of  lever  F,  ex- 
treme care  should  be  taken  in  forming  it  to  the  proper  curve, 
to  compensate  for  the  loss  and  increased  movement  at  the 
point  where  lever  E  bears  against  it.  It  is  very  Important 
that  all  levers  have  a  free  oscillating  movement,  that  all  pin- 
ion screws  are  carefully  adjusted  and  that  they  are  a  snug 
flit  in  their  respective  tapped  holes. 

The  part  /?  is  a  tall  piece  or  an  extra  attachment  to  go 
with  the  indicator;  this  is  used  to  take  the  place  of  part  A' 
when  it  is  found  necessary,  for  instance,  to  use  the  indicator 
in  the  lathe,  In  which  case  it  can  readily  be  caught  in  a  boring 
tool  holder.  The  part  S  is  also  an  extra  attachment,  and  it 
can  be  readily  attached  to  the  taper  end  oJ  nose  piece  Af. 
This  attachment  is  used  when  it  is  desired  to  use  the  indi- 
cator to  obtain  inside  measurements.  The  taper  hole  T  should 
correspond  with  taper  on  the  nose  piece  M.  w-hich  is  about 
lio-inch  taper  per  foot.  The  lever  should  work  freely  without 
any  perceptible  vibration,  and  should  be  hardened. 

Buffalo,  N.  Y.  LuciEN  Haas. 


AIR  BLAST  ON  THE  PUNCH  PRESS 
An  arrangement  for  blowing  work   from  a  forming  die   in 
a  punch  press,  by  means  of  compressed  air,  is  shown  in  Fig.  1. 
It  is  simple  and  durable,  jnd  is  used  on  about  forty  presses 


Fig.  1.    Pneumatic  Punch  Press  Attachment  which  automaticaUy 
renaoves  the  Work 

in  a  large  plant,  with  satisfactory  results.  The  engraving 
shows  a  plain  forming  die  in  position  under  the  plunger  of  a 
press,  while  at  the  left  of  the  plunger  is  the  air  valve  A  with 
its  attachments.  This  valve  is  a  Lunkenheimer  whistle  valve. 
It  is  held  by  the  pipes  which  are  screwed  into  each  end,  these 
pipes   being  held   by  the  brackets  which   are  screwed  to  the 


frame  of  the  press,  lielow  the  valve  there  is  a  union  and 
some  other  connections,  and  a  bent  tube  which  may  be  turned 
so  as  to  apply  the  Jet  of  air  most  advantageously.  In  some 
cases  two  unions  are  used  to  facilitate  the  adjustments.  The 
lever  of  the  whistle  valve  has  been  removed  and  in  Us  place 
the  trigger  B.  which  is  shown  in  detail  In  Fig.  2.  is  uiountad. 
This  trigger  Is  so  designed  that  it  remains  vertical  when  not 
in  action:  it  Is  seen  In  position  against  the  plunger  of  the 
valve.  The  trigger  Is  operated  by  the  pawl  <',  shown  In  detail 
In  Fig.  .3,  which  Is  mounted  on  the  bracket  O  shown  In  Fig.  4. 
The  bracket  Is  made  of  angle  Iron  and  Is  pfbvlded  with  two 
long  slots  for  adjustment  when  the  dies  vary  in  thickness.  It 
is  held  by  two  screws  which  are  tapped  into  the  plunger. 
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Fig. 3 
Figs.  2  to  4.     Some  of  the  Details  of  the  Attachment 


Fig  4 
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As  the  plunger  descends,  the  end  of  the  pawl  C  rises,  as 
shown  by  the  dotted  outline,  and  passes  below  the  head  of 
the  trigger  B.  On  the  upward  stroke  the  end  of  the  pawl 
engages  the  cam  on  the  end  of  the  trigger  and  thus  operates 
the  valve.  In  this  way  a  jet  under  full  pressure  is  suddenly 
directed  against  the  work,  blowing  it  out  of  the  operator's 
way  before  the  plunger  reaches  its  highest  position.  When 
we  realize  that  more  time  is  usually^  consumed  in  removing 
the  pieces  by  hand,  than  in  placing  them  in  position,  the  sav- 
ing of  time  is  appreciated. 

The  same  device  may  be  used  to  advantage  for  removing 
dry  chips  from  a  vise  on  a  milling  machine  when  doing  light 
work.  Often  the  operator  wastes  more  time  in  brushing 
away  chips  than  in  doing  the  actual  work.  The  valve  may 
be  clamped  to  the  column  of  the  machine  and  operated  by  a 
slight  extra  movement  of  the  table.  The  writer  has  also 
adapted  the  scheme  with  success  to  a  drill  press  used  to 
drill  wood,  on  which  the  table  moves. 

Camden,  N.  J.  Heubekt  C.  Bahxes. 


WHAT  WOULD  JIM  HAVE  SAID? 

The  answer  given  "F.  O.,"  who  asked  for  a  general  rule  for 
locating  a  driving  and  driven  pulley  on  shafts  not  parallel, 
in  the  May  number  of  Machinery,  brought  before  my  mind 
an  incident  that  occurred  when  Jim  and  I  were  employed  in 
a  small  shop  a  few  years  ago.  We  had  a  superintendent  whose 
load  of  wisdom  was  manifestly  all  he  ought  to  carry,  and  no 
one  who  knew  him  would  willingly  attempt  to  add  to  his 
burden  in  that  line.  It  was  desired  to  move  a  machine 
around  at  an  angle  to  the  main  shaft,  so  the  "super"  squinted 
around  a  little  and  told  Jim  to  stand  the  counter  on  some 
marks  on  the  floor  which  he  had  made.  The  belt  ran  off  as 
fast  as  they  tried  to  put  it  on,  and  after  that  the  "super" 
kept  Jim  pinching  that  heavy  counter-shaft  around  the  floor 
for  two  days  trying  to  find  the  place  where  it  could  be  located 
and  have  the  belt  run  on  the  pulleys.  Jleanwhlle  the  rest  of 
us,  who  worked  by  the  piece,  were  waiting  for  the  stock  to  be 
put  through  that  machine.  Now  the  "super"  (who  had 
brought  up  one  family)  had  just  taken  unto  himself  a  new- 
wife  and  she  used  to  send  for  him  to  come  home  and  se4  her 
once  or  twice  every  day.  It  was  one  of  these  absences  that 
gave  us  a  chance  to  use  the  rule  given  us  by  an  old  mill- 
wright for  belting  a  machine  that  was  placed  at  an  angle 
with  the  line  shaft.  So  when  the  word  went  around  that 
the  "super"  had  had  a  "summons,"  we  went  out  to  see  if  we 
could  not  get  that  machine  to  run  without  his  knowing 
how  we  did  it.  Jim's  disgust  was  apparent  on  his  face  and 
more  so  in  his  remarks,  but  he  was  good  for  one  more  try. 
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and  when  we  said,  "Plumb  the  centers  of  the  delivering  faces," 
Jim  understood,  and  we  stayed  with  him  and  helped  lace  IM 
belt  so  that  the  "super"  would  think  it  just  happened  to  come 
right. 

The  answer  given  "F.  O."  made  me  wonder  what  .lim  would 
have  said  if  someone  could  have  handed  him  ttiat  rule.  I 
imagine  he  might  have  read  as  far  as  the  word  tangent  and 
then  said.  "Tangent  to  your  grandmother,"  or  something  more 
forcible,  and  then  gone  on  pinching  that  countershaft  arounfl 
to  the  next  trial  location.  The  rule  referred  to  is  complete 
and  not  very  *scure,  but  I  will  venture  to  assert  that  not 
one  in  ten  of  the  better  class  of  men  in  the  shops  will  under- 
stand it  without  some  help.  I  suppose  there  are  a  great  many 
homely  rules,  which  were  used  before  the  present  generation 
of  mechanics  came  on  the  stage,  that  are  just  as  easily  under- 
stood as  the  one  given  in  the  foregoing,  and  if  they  could  be 
rounded  up  and  written  down,  would  help  some  one  over  a 
hard  spot.     AVho  has  another?  C.  A.  H. 


SOME  MILLING  MACHINE  DETAILS 

Times  were  bad — nothing  doing — and  our  equipment  of  mill- 
ing machines  was  nearly  as  bad  as  the  times,  so  we  decided  to 
build  a  couple  of  millers  for  our  own  use.  Drawings  and  pat- 
terns were  made,  and  the  machines  pushed  on  as  rapidly  as 
possible.  The  drive,  as  originally  designed,  was  by  a  three- 
speed  cone,  back  gears,  and  a  two-speed  counter  giving  twelve 
speeds  to  the  spindles.  After  careful  consideration  and  a  little 
figuring,  we  decided  to  alter  the  drive  to  double  back  gears. 
Unfortunately,  before  we  arrived  at  this  decision  the  body 
castings  had  been  made  so  that  we  had  to  be  content  with  a 
two-speed  cone  in  place  of  the  three-speed  one,  but  as  this 
(with  the  double  back  gear  and  two-speed  counter)  also  gave 
us  twelve  spindle  speeds,  we  were  quite  satisfied,  though  we 
had  to  do  a  moderate  amount  of  extra  chipping,  facing,  etc.. 
to  get  the  new  arrangement  into  the  place  designed  for  the 
old  one. 

One  of  my  reasons  for  writing  this  is  to  show  what  a  great 
advantage  double  back  gears  have  over  the  ordinary  single 
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Fig.l 
Fig-.  1-    Double  Back  Gear 
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Fig.  2 
Fig.  2.    Single  Baclc  Gear 


back  gear.  Perhaps  some  readers  who  are  concerned  with 
millers  or  other  cone  and  single  back  gear  machines  will  be 
tempted  to  alter  their  drives  to  the  double  back  gear  type — at 
any  rate  I  should  certainly  advise  them  so  to  do — for  in  my 
opinion  double  back  gears  are  only  slightly  removed  from  the 
constant  speed  or  gear  box  drives  now  coming  into  use  and  are 
not  by  any  means  so  expensive. 

Fig.  1  shows  diagrammatically  the  two-speed  cone  and  double 
back  gears,  and  Fig.  2  the  three-speed  cone  and  single  back 
gears  which  were  discarded.  There  are  two  methods  by  which 
we  may  compare  the  power  of  the  two  arrangements:  First  by 
finding  the  average  horse-power  transmittable  by  the  cone  belt, 
and  second  by  comparing  the  average  belt  and  gear  purchase. 
As  the  first  is  the  shorter  method  we  will  apply  it  here.  In  any 
cone  drive  the  horse-power  transmitted  by  the  belt  varies  through 
more  or  less  wide  limits,  because  as  the  speeds  are  varied  the 
belt  is  woiking  on  a  larger  or  smaller  step  of  the  counter  cone, 
with  the  result  that  the  horse-power  varies  as  the  diameters  of 


the  cone  speeds  and  also  ( in  the  ease  of  a  two-speed  counter) 
as  the  counter  speeds  vary.  If,  then,  we  find  the  horse- 
power for  each  belt  speed  and  divide  the  sums  of  these  quan- 
tities by  the  number  of  belt  speeds,  we  sliall  have  the  average 
horse-power.    The  formula  for  obtaining  the  horse-power  Irans- 

I>X»rXWXSX40 

mitted  by  a  Ih'H   Is  II.  P.  =  — -. ,  where  D  ^ 

33,000 
diameter  of  pulley   in   feet,  7r  =  3.1416,  W  =  width   of  belt  in 
inches,  S  ^z=  revolutions  per  minute  of  pulley,  40  =  pull  of  belt 
in  pounds  per  inch  of  width. 

It  was  found  that  the  average  power  transmitted  by  the 
double  back  gear  drive  was  30  per  cent  more  than  for  the 
single  gears.  By  comparing  the  two  by  the  second  metliod, 
that  is,  by  the  average  belt  and  gear  purchase,  the  double  back 
gears  make  a  still  better  showing. 

The  formula  for  this  method  is  7>  X  i?  X  W.  where  D  = 
diameter  of  cone  step,  i?  =  ratio  of  gears,  IV  =:  width  of  belt. 
Since  in  this  case  W  is  the  same  for  both  examples,  it  may 
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Fig.  3.    Method  of  Boring  Overhanging  Arm 

be  left  out  and  D  X  i?  used  as  the  formula.  If  this  is  worked 
out  for  each  spindle  speed  and  tlie  average  taken  as  before, 
we  find  that  the  double  gear  arrangement  is  more  powerful  by 
40  per  cent. 

Another  valuable  feature  of  double  back  gears  is  the  com- 
paratively high  spindle  speeds  obtainable  through  the  gearing; 
tills  is  a  very  important  item  in  these  days  of  heavy  cutting  at 
high  speed. 

With  each  machine  there  is  a  blue-print  table,  which  gives 
the  spindle  speeds,  how  each  speed  is  obtained,  feeds  and  how 
obtained,  suitable  sizes  of  cutters  for  each  spindle  speed  at 
various  cutting  speeds,  and  feed  per  minute  for  each  speed 
at  any  one  of  the  fifteen  feeds.  By  this  means  the  operator 
knows  exactly  what  he  is  doing:  or,  what  is  perhaps  even  more 
important,  how  to  get  what  he  wishes  to  get  without  any 
reference  to  a  stop-watch,  cut  meter  or  other  similar  instru 
ment. 

I  might  say  in  concluding  this  rather  long  eulogy  of  double 
back  gears  that  we  have  taken  a  cut  %  inch  deep  off  a  piece 
of  cast  iron  3%  Inches  wide  at  a  cutting  speed  of  50  feet  and 
a  feed  of  3  inches  per  minute.  TTie  cutter  was  S  inches  in 
diameter  and  was  screwed  onto  the  spindle  nose,  which  had 
eighteen  inserted  high  speed  steel  cutters. 

One  little  detail  of  construction  may  prove  of  interest  and 
that  is  the  method  we  adopted  of  boring  the  arbor  bearing  in 
the  outer  support.  This  had  been  previously  bored  in  the 
lathe,  but  when  we  tested  it  we  found  that  the  bearing  was 
considerably  out  of  line  with  the  spindle,  so,  to  insure  an 
accurate  job,  we  rebored  it  by  the  method  shown  in  Fig.  3. 
The  outer  support  C  was  firmly  clamped  to  the  overhanging 
arm  B  and  the  latter  was  adjusted  to  its  bearing  A  (by  means 
of  the  clamp  bolts),  so  that  it  w^as  a  close  sliding  fit. 

The  angle  plate  F  was  bolted  to  the  table  G  and  also  to  the 
brace  lug  D,  care  being  taken  to  have  the  bearing  H  as  nearly 
in  line  with  the  spindle  as  its  inaccuracy  would  permit.  A 
boring  tool  E  mounted  in  the  taper  hole  of  the  spindle  com- 
pleted the  outfit,  the  bearing  H  being  trued  up  with  one  rough- 
ing and  one  finishing  cut  with  the  regular  automatic  cross  feed 
for  feeding.    This  made  a  very  good  job  and  one  that  couldn't 
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be  anything  else  but  accurate.  Another  method  of  overcomlug 
error  in  the  bearing  of  the  outer  support  is  to  make  the  bush 
which  fits  the  hole  //  slightly  eccentric  so  that  It  may  be 
adjusted  to  the  proper  center;  but  our  method  is  thought  to 
be  mucli  better  as  the  bush  is  tlien  a  plain  straightforward 
job  easy  to  replace  when  worn.  UACi^UKT. 

LOCATING  TOOLS  AND  CUTTERS  IN  PLANING 
AND  MILLING  FIXTURES 

As  one  who  has  had  considerable  experience  with  fixtures 
for  planing  and  milling,  I  would  like  to  condemn  the  coramoii 
practice  of  providing  fixed  locating  faces,  to  which  tools  and 
cutters  should  be  set  directly  when  machining  the  pieces  held 
In  the  fixtures.  My  experience  has  shown  tliat  sooner  or  later 
these  locating  faces  become  damaged  by  contact  with  the 
tools,  through  carelessness  or  otherwise.  A  much  better  prac- 
tice is  to  provide  locating  faces  set  back  from  the  line  of  the 
tool  point  or  face  by  a  certain  amount,  say  %  indi,  so  that 
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Method  of  Locating  Cutters  in  Correct  Relation  to  Finished 
Surfaces  on  a  Fixture 

a  standard  height  block  can  be  inserted  between  this  locating 
face  and  the  tool.  The  block  is  held  by  hand  when  setting 
the  tool  or  fixture  until  It  just  touches  both  the  locating  face 
and  the  tool.  By  this  means  a  very  sensitive  adjustment  can 
be  made  and  the  locating  faces  preserved.  One  of  the  height 
blocks,  and  also  its  method  of  application,  is  shown  in  the 
accompanying  engraving,  in  which  A  and  B  represent  two 
locating  faces,  and  C  the  '{.-inch  blocks  locating  a  milling  cut- 
ter sideways  and  for  height.  Height  Block. 


TWO  BENDING  DEVICES 

In  the  manufacture  of  gasoline  lamps  on  a  small  scale,  a 
jobbing  shop  uses  two  bending  jigs  that  may  be  of  interest. 
The  upper  part  of  the  framework  of  the  lamp  is  made  of 
rather  heavy  brass  tubing  about  a  quarter  of  an  inch  outside 
diameter,  bent  as  shown  in  Fig.  1.  This  tubing  is  bent  with 
the  tool  shown  at  the  left  in  the  engraving.     When  in  use  it 


Fig.  1.    Tool  of  Simple  Construction  for  Bending  Brass  Tubiug 

is  screwed  flat  on  the  bench,  near  one  corner,  where  the 
handles  may  be  easily  worked.  The  levers  A  and  B  and  the 
attached  roller  are  slipped  off  the  pivot  pin  and  a  piece  of 
tube  of  the  proper  length  is  passed  between  the  roller  on 
lever  C  and  the  first  former,  through  the  hole  in  the  post  D 
and  against  the  stop  shown.  The  lever  C  is  then  pulled 
around,  bending  the  tube  over  onto  the  second  former.     The 


livers  A  and  B  are  then  slipped  on  and  the  final  bend  Is 
finished.  The  two  levers  A  and  B  are  used  for  adjusting 
purposes.  The  tubing  is  heavy  enough  to  bend  nicely  with- 
out filling,  the  rollers  being,  of  course,  grooved  the  size  of 
the  tubing. 


Fig.  2.    Device  for  Bending  the  Wires  ataown  la  the  lUuslratlon 

Fig.  2  shows  the  tool  for  bending  the  wires  used  to  hold 
the  glass  globes  in  place.  In  order  to  get  the  little  kink  in 
the  end  of  the  wire,  a  hole  is  drilled  In  the  end  of  lever  A. 
Into  which  the  end  of  the  wire  is  slipped  while  the  end  of 
the  other  lever  is  up  as  far  as  possible.  Lever  A  is  then 
pulled  up  against  the  stop-pin  and  held  there  while  the  bend 
Is  finished  with  the  other  lever.  E.  V. 


ADJUSTABLE  BORING  TOOL  FOR  TURRET 
LATHE 

To  effectively  accomplish  all  the  work  of  the  turret  lathe 
with  the  general  line  of  tools  with  which  a  machine  Is  equipped 
is  impossible;  some  form  of  boring-tool  which  can  be  ad- 
justed without  altering  the  position  of  the  turret  head  will 
often  be  of  value.  There  are  many  types  of  this  class  of 
tool,  some  of  which  are  altogether  too  flimsy  to  be  used  when 
heavy  cuts  are  necessary.    The  tool   illustrated  herewith   Is 


RecesBlngr  Tool  which  viay  be  fed  Into  the  Work  without  CThanglncr 
the  Position  of  ihe  Turret 

stiff  and  rigid,  and,  consequently,  it  can  be  used  on  heavy 
cuts.  Tlie  illustration  shows  a  part  section  of  a  casting,  the 
bore  of  which  was  first  machined  with  the  bars  In  the  turret. 
The  special  adjustable  boring-tool  Is  used  to  form  the  recess 
shown  at  A.  The  tool  is  adjusted  to  the  proper  position  in  the 
bore  as  shown,  and  then  it  is  fed  into  the  metal  by  turning 
the  feed-nut  B  which  forces  the  wedge-shaped  feed  bar  C 
under  It,  thus  giving  steady  feed. 

When  making  a  bar  of  this  type  care  should  be  exercised 
when  fitting  the  cutting  tool,  as  it  should  be  a  close  sliding 
fit  in  the  hole  D,  and,  at  the  same  time,  have  a  good  bearing 
on  the  sides  of  the  slot  E.  The  spring  shown  should  be 
strong  enough  to  keep  the  tool  rigidly  on  its  seat.  The  cap  F 
retains  the  spring  and  prevents  any  dust  or  borings  from  get- 
ting to  the  spring  and  tool-shank.  The  cutting  tool  is  made 
of  high-speed  steel,  and  the  feed  bar  C  of  mild  steel  with 
taper  end  case-hardened.  That  part  of  the  tcol-shank  which 
liasses  through  feed  bar  C  is  fiattened  In  order  to  reduce  the 
width  of  the  slot  in  C.  A  thread  of  fine  pitch  on  the  end  of 
the  feed  bar  provides  a  slow  feed  to  the  cutting  tool.  The  slot 
at  right  angles  to  the  bar  which  receives  the  feed-nut  B  should 
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be  circular,  so  as  not  to  weaken  the  section  of  tlie  bar  more 
than  is  necessary.  Obviously,  any  shape  or  form  of  cutter  can 
be  used  for  various  classes  of  work,  such  as  clearing  out  the 
cast  recess  in  the  combustion  chambers  of  automobile  cylin- 
ders, etc.  .Needless  to  say.  the  slot  and  feed  bar  must  be  long 
enough  to  allow  the  feed-nut  to  be  outside  the  bore  of  the 
worli  being  operated  open,  so  that  the  nut  can  be  turned 
readily.  Lines  can  be  scribed  on  the  edge  of  the  feed-bar  slot, 
as  at  G,  to  indicate  the  exact  position  of  the  cutting  tool  and 
when  the  required  depth  of  cut  has  been  reached. 

Contributor. 


SHEARING  PUNCH  AND  DIE 
We  received  an  order  in  a  tool  job  shop  to  make  about  fifty 
shearing  punches  and  dies  that  were  required  to  make  about 
as  many  different  size  blanks.  Extreme  accuracy  as  to  dimen- 
sions was  not  specified  or  necessary,  but  nicely  cut  lamina- 
tions were  insisted  upon.  The  design  submitted  had  been 
carefully  worked  out  for  a  tool  that  would  last  a  long  time 
and  produce  an  immense  number  of  punchings  before  having 
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F\g.  1.    Blank  produced  by  the  Punch  and  Die  shown  in  Pigrs.  2  and  3 

to  be  replaced.  The  first  consideration,  that  will  be  apparent 
to  all.  in  the  design  of  this  die  is  rigidity.  The  die-holder,  it 
will  be  noticed,  is  massive  and  well  laid  out  to  firmly  support 
the  steel  members  and  lessen  the  liability  of  springing  during 
the  action  of  cutting  and  causing  premature  wearing  away  of 
the  cutting  edges.  The  stock  used  for  the  lamination  is  1/64 
inch  sheet  iron,  of  a  brittle  quality,  and  covered  with  scale 
that  is  detrimental  to  a  keen-edged  tool  or  sharp  corners.    For 
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Figr.  2.    Punch  for  the  Die  shown  in  Pig.  3 

this  type  of  die,  in  order  to  obtain  the  most  satisfactory  re- 
sults, extra  hard  steel  is  of  special  importance,  while  for  the 
piercing  punch,  hardness  should  be  combined,  as  far  as  pos- 
sible, with  toughness,  to  insure  the  acute  edges  standing  up. 
The  outline  of  the  blank  is  shown  in  Fig.  1,  and  the  punch 
and  die  are  illustrated  in  Figs.  2  and  3.  respectively.  By 
careful  reference  to  the  drawings,  the  construction  will  be 
understood.  In  Fig.  2,  A  represents  the  cast-iron  punch 
holder;  B  the  shearing  punch  secured  to  the  holder  by  screws 


and  pins;  and  C  the  piercing  punch  that  cuts  away  the  corner 
of  the  lamination.  The  combined  stripper  and  stock-holding 
plate  7),  made  of  machine  steel,  is  moved  downward  by 
compression  springs  and  maintained  in  place  by  screws  and 
nuts  as  shown.  Pins  A'  are  provided  to  steady  this  plate,  as 
it  is  not  very  closely  fitted  to  the  punch.  A  clearance  of  1/32 
inch  is  given  around  the  piercing  punch  to  avoid  springing 
this  member,  should  the  stripper  cramp. 


Fig.  3.    Section  and  Plan  of  a  Die  for  producing  the  Blank,  Fig.  1 

In  Fig.  3  the  manner  of  arranging  the  parts  is  clearly  shown. 
The  box-shaped  holder  is  carefully  planed  to  receive  the  six 
steel  sections  that,  when  assembled  as  indicated,  comprise  the 
working  parts  that  do  the  piercing  of  the  stock  and  the  shear- 
ing away  of  the  blank.  The  machine  steel  bar  F  fills  in  a 
cavity  that  is  first  machined  out  to  allow  clearance  for  the 
planer  tool  when  working  out  the  inside.  The  hacking  plate 
G.  as  will  be  seen,  is  secured  to  the  face  of  the  holder  by 
screws  and  dowels;  this  member  acts  as  a  stop  for  the  stock 
and  also  supports  the  punch  and  prevents  it  from  springing 
away  from  the  cutting  edge  of  the  die.  A  machine  steel  guide 
H  for  the  stock  is  fastened  to  the  die,  and  like  the  backing 
plate,  has  to  he  removed  when  sharpening  is  necessary.  The 
punch  and  die  are  sub-pressed  with  1%-inch  pins,  for  without 
these  die-aligning  studs  the  setting  of  such  heavy  tools  in  a 
press  becomes  a  time-consuming  operation,  while  with  them 
it  is  only  a  matter  of  a  few  minutes.  Xo  clearance  is  given 
in  the  die.  except  on  the  three  sides  of  the  piercing  hole,  the 
blanks  being  almost  free  as  soon  as  they  are  forced  down  in 
the  die  beyond  the  overhanging  edge  of  the  backing  plate. 
The  springing  of  such  thin  plates  eliminates  friction  at  the 
ends  and  permits  them  to  drop  out  of  the  die. 

Under  working  conditions,  preparatory  to  shearing  the 
blanks,  the  stock  which  rests  against  the  back  guide  H  is  fed 
from  right  to  left  in  the  direction  indicated  by  the  arrow 
until  it  butts  against  the  backing  plate  G.  On  the  first  stroke 
of  the  press,  a  portion  of  a  blank  is  cut  and  a  hole  pierced; 
the  second  stroke  either  cuts  off  a  perfect  punching  or  a 
nearly  complete  one.  according  to  its  length.  The  only  waste 
is  that  on  the  end  and  sides  and  the  small  triangular  piercing. 
Owing  to  the  shape  there  is  considerable  loss  at  both  ends, 
hence  sheet  stock  of  longest  length  is  provided.  Twenty-five 
thousand  is  the  average  run  per  day,  and  between  sharpenings 
fifty  thousand  clean  cut  plates  free  from  burrs  are  sheared. 

It  may  be  well  to  call  attention  to  the  fact  that  the  accurate 
size  and  location  of  the  piercing  punch  is  of  utmost  import- 
ance. Should  this  be  at  all  out  of  place,  notches  on  the  inside 
of  the  laminations  or  sharp  points  at  the  angles  will  be 
manifest.  Tooi.maker. 
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SHOP  KINKS 


PRACTICAL  IDEAS  FOR  THE  SHOP  AND  DRAFTINU-ROOM 

Oontributlono  of  klukti,  devtct»a  und  methodtt  of  dolntf  work  nro  aoUcltttd  (br 

tblif  column.    Wrltt)  ou  one  aide  of  tho  paper  only  nnd 

Hand  aketchea  whan  necaaaary 

TWO  USEFUL  BLACK-BOARDS 
III  connection  with  tlic  iiistnictioii  of  niciliaiiical  drawing, 
It  was  necessary  to  use  the  black-boani  frequently,  and,  as 
the  scale  of  the  drawing  was  then  enlarged,  much  mental  cal- 
culation was  necessary.  The  drawing  sheets  used  were  13  X 
17  inches,  so  it  was  thought  a  good  plan  to  divide  the  top 
edge  of  the  board,  which  was  48  inches  in  length,  into  17 
■divisions,  and  a  space  along  the  left-hand  edge  into  I'A  equal 
divisions.  These  divisions  were  then,  in  turn,  divided  so  as 
to  represent  half  inches.  All  sketches  were  then  easily 
■drawn  to  scale,  the  trouble  of  figuring  the  proper  black-board 


Fig.l 


Fig.2 


Macl.iiurif,  y.t'. 


•dimensions  was  eliminated,  and,  incidentally,  many  questions 
were  not  asked  which  would  have  been  otherwise.  There  is 
space  still  left  at  the  bottom  of  the  board  for  any  explanatory 
work.  Fig.  2  represents  a  black-board  well  adapted  for  the 
engineer's  office.  The  factory  grounds  and  buildings  are  per- 
manently drawn  on  the  board  with  white  paint.  Any  sugges- 
tions regarding  the  changing  of  or  additions  to  the  plant  can 
be  conveniently  sketched  in.  and  altered  without  injury  to 
the  original  plans.  C.  E.  J. 


ADJUSTABLE  SHAPER  TOOL 
The  tool-holder   for  the  shaper   described   in   the   February 
issue  of  i[.\cmNERY  is  very  similar  to  one  I  saw  a  few  years 
ago.  the  sketch  of  which  is  shown  herewith.    The  tools  gen- 


ifkQ- 
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•erally  used  were  a  half  inch  in  diameter,  although  larger  or 
smaller  sizes  could  have  been  used  as  well,  as  will  be  evident 
l)y  referring  to  the  engraving.^  Primarily,  this  holder  was 
made  for  planing  out  blanking  dies,  the  dies  being  held  in  the 
vise  in  the  manner  shown.  After  the  core  was  taken  out, 
the  top  edge  of  the  blank  was  beveled  as  shown  at  A.  to  pre- 
Tent  the  metal  from  breaking  out  beyond  the  finish  line. 
Stamford.  Conn.  J.  Prick. 


A  THUMB-SCREW  THAT  WON'T  JAR  LOOSE 

It  is  sometimes  necessary  to  have  a  thumb-screw  which  can 

"be  used  for  adjusting  purposes  conveniently,   that   is  to  say, 

■so  it  can  be  used  without  having  to  manipulate  a  lock-nut  or 

•other  retaining  device.     The  sketch  shows  a  style  of  thumb- 


screw which  Is  effective.  The  saw  cut  Ib  put  in  by  milling 
from  both  sides  after  the  thread  Is  cut,  then  a  die  is  run 
over  the  threads  to  remove  the  burrs,  after  which  a  narrow 
thin  wedge  Is  driven  Into  the  slit  which  widens  the  threaded 
portion  at  the  center.  It  Is  obvious  that  a  screw  of  this 
kind  can  be  easily  put  into  place  as  the  end  is  not  distorted 


MiwdinnTnininni-^ 
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appreciably,  and  the  compression  is  gradual.  Ordinary  mal- 
leable Iron  thumb-screws  have  enough  spring  to  them  to  act 
well.  More  or  less  tension  can  be  obtained  by  making  the 
distortion  to  suit.  H.  R.  A«ii. 

Chicago,   111. 


HOLDER  FOR  SMALL  DRILLS 
The  tool  for  holding  Kmal!  drills,  which  Is  shown  in  the 
engraving,  is  very  handy  and  convenient  when  small  boles 
are  being  drilled  in  the  lathe  when  the  tail-center  is  used 
to  support  and  guide  the  drill.  The  pointed  end  of  the  drill 
is  placed  in  the  center  in  the  sliding  plate  A  as  shown.     The 
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screw  B  is  then  tightened,  and  the  plate  follows  the  drill. 
As  the  center  C  is  in  line  with  the  one  on  the  inside  of  the 
plate,  the  result  is  practically  the  same  as  if  there  were  a 
center  in  the  drill.  W.  W.  Cowles. 

Poughkeepsie.  N.  Y. 


FOBEW^ARNING  THE  LOWERING  OF  AN  ELEVATOR 
Perhaps  the  cheapest  and  most  convenient  device  used  for 
forewarning  the  lowering  of  an  elevator  is  shown  In  the  en- 
graving. A  number  of  small  chains  about  two  feet  long  are 
hung  from  the  bottom  of  the  cage.  If  the  elevator  is  coming 
down,  and  an  attempt  is  made  by  the  user  to  look  up  from 
the  gate  when  the  elevator  is  within  a  short  distance  from 
his  head,   he  will   have  time  to  avoid   a  serious,  or  perhaps 


TT 
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fatal,  accident  because  of  the  warning  given  by  the  lowering 
chain.  [Of  course  it  will  be  understood  that  the  height  of 
the  gate  is  often  limited  by  the  distance  between  the  floors. — 
EmxoR.]  This  device  is  in  daily  use  in  at  least  one  factory,  and 
doubtless  if  it  were  installed  in  many  more,  a  large  number 
of  elevator  accidents  could  be  prevented.  C.  E.  J. 
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HOW  AND  WHY 


A  DEPARTMENT   INTENDED   TO   CONTAIN    CORRECT   AN- 
SWERS TO  PRACTICAL  QUESTIONS  OF 
GENERAL  INTEREST 
Olve  cletAlls  iind  name  and  address.     The  latter  are  Tor  our  own   convonlonco 
and  will  not  be  published 

ALLOWANCE  FOR  "SET"  OF  LOCOMOTIVE  PISTON  RINGS 
IN  TERMS  OF  DIAMETER 

B.  L.  H. — What  is  the  proper  amount  of  excess  diameter 
allowance  to  make  in  turning  locomotive  piston  rings  of  the 
concentric  ami  eccentric  types?  The  chief  engineer  of  our 
road  claims  that  1/32  inch  allowance  per  inch  diameter  is 
right,  but  others  say  that  this  amount  is  excessive.  The 
rings  are  22  to  23  inches  diameter,  11  16  inch  wide,  and  3/4 
Inch  tliick.    The  east  iron  is  of  medium  grade. 

A. — The  allowance  for  "set"  made  in  the  ordinary  snap  or 
Ramsbottom  piston  rings,  varies  considerably  according  to 
different  authorities,  the  range  being  from  1  to  3  per  cent  of 
the  cylinder  diameter.  Common  practice  points  to  about  1% 
to  2  per  cent  in  the  case  of  narrow  rings  of  the  concentric 
type.  In  the  case  of  a  22-inch  cylinder,  this  would  mean 
that  the  rings  would  be  turned  about  5/16  to  1/2  inch  larger 
than  the  bore  of  the  cylinder.  Eccentric  rings  should  be 
made  with  practically  the  same  allowance  but  more  can  be 
given  if  they  are  sprung  together  after  the  excess  is  cut  out 
and  the  outside  turned  to  the  cylinder  diameter  while  held  In 
a  suitable  chuck.  In  general  there  is  no  gain  in  making  the 
allowance  greater  than  one-half  the  ring  depth,  that  is  the 
radial  dimension,  for  the  ring  will  be  practically  worn  out 
before  the  wear  has  equalized  the  "set"  to  the  cylinder 
diameter. 


CARRIAGE-BOLT  HEADS,  SHANKS  AND  SCREW  THREADS 

C.  H.  T. — For  some  time  I  have  been  searching  for  data  on 
the  dimensions  of  heads  and  shanks  of  carriage  bolts,  but  have 
been  unable  to  find  any  information,  although  1  have  looked 
over  a  great  many  standard  mechanical  hand-books  and  text- 
books. Kindly  publish  In  an  early  Issue  a  table  giving  these 
dimensions:   also  data  on  carriage  bolt  screw  threads. 

A. — The  accompanying  table  giving  the  dimensions  of  heads 
and  shanks  and  number  of  threads  per  inch  of  carriage  bolts 
from  3/16  to  3/4  inch  diameter  inclusive,  was  supplied  by  the 
Michigan   Bolt   &  Nut  Works,   Detroit,   Mich.,   and   gives   the 

CARRIAGE-BOLT  HEADS,  SHANKS  AND    SCREW  THREADS 
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facturers  of  carriage  bolts,  but  as  previously  stated,  the  ten- 
dency of  users  is  to  use  the  established  and  readily  duplicEfted' 
United  States  standard  thread  and  pitches.  The  second  table 
gives  the  shape  and  dimensions  of  the  Philadelphia  carriage 
bolt  screw  thread,  which  is  lypiciil  of  carriage  bolt  screw 
threads  in  general. 

PHILADELPHIA  CARBIAaE-BOLT  SCREW  THREADS 
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Standards  of  this  company.  There  is  no  recognized  standard 
of  carriage  bolt  thread.  The  tendency  is  for  users  to  demand 
the  United  States  standard  thread  and  pitches.  The  typical 
carriage  bolt  thread  is  a  sort  of  compromise  between  the 
Whitworth  and  a  screw  thread,  but  up  to  a  few  years  ago 
hardly  any  two  makers  of  carriage  bolts  used  the  same  shape 
thread  or  number  of  threads  per  inch.  When  a  manufacturer 
wanted  new  taps  or  dies  it  was  necessary  for  him  to  send 
samples  to  the  tap  and  die  makers  to  insure  perfect  duplication. 
Some  years  ago  the  J.  M.  Carpenter  Tap  &  Die  Co..  Pawtucket, 
R.  I.,  reduced  the  conflicting  shapes  to  a  standard  governed 
by  the  pitches  of  the  thread,  which  they  were  able  to  duplicate 
whenever  necessary  without  the  trouble  of  referring  to  sam- 
ples.   This  standard  has  been  adopted  by  several  large  manu- 
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Contributed  by  ".\." 


ECCENTRICS  AND  CRANKS 

R.  A.  B. — What  is  an  eccentric,  and  when  does  an  eccentric 
become  a  crank? 

A. — An  eccentric  is  defined  as  an  enlarged  crank-pin  that 
encircles  the  shaft.  There  are  Intermediate  conditions,  how- 
ever,   that   mdke   the   distinction    between    an    eccentric    andl 
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crank  not  always  easy.  In  the  illustration,  A  clearly  is  ani 
eccentric,  and  B  may  be  named  either  an  eccentric  or  a  crank, 
without  exciting  violent  protest.  The  following  points  may 
be  considered  in  analyzing  the  matter  as  distinguishing  an 
eccentric  from  a  crank:  1.  Relative  diameter  of  crank-pin 
and  shaft.  2.  Ratio  of  throw  to  diameter  of  shaft.  3. 
Whether  the  function  is  that  of  converting  rotary  action  into- 
rectilinear  motion,  or  mce  versa.  The  defining  line  between 
an  eccentric  and  crank-pin  might  be  assumed  to  be  where 
the  periphery  osculates  the  shaft,  all  forms  being  considered 
eccentrics  which  completely  encircle  the  shaft  and  all  whose 
peripheries  at  any  point  lie  between  the  shaft  surface  and  its 
center,  as  being  cranks.  In  the  last,  our  notion  would  be  to- 
always  limit  the  diameter  of  the  crank-pin  to  a  size  not  larger 
than  the  shaft  and  to  limit  I  (one-half  the  throw)  to  not  less- 
than  one-half  the  shaft  diameter.  Then,  if  the  diameter  is- 
larger  than  the  shaft,  and  I  equals  or  is  less  than  one-half  its- 
diameter,  we  w'ould  call  it  an  eccentric;  if  the  size  of  crank- 
pin  is  less  than  one-half  the  shaft  diameter,  and  the  throw 
equals  or  is  greater  than  one-half  the  shaft  diameter,  we 
would  name  it  a  crank.  According  to  this  rule  both  examples 
shown  in  the  illustration  are  eccentrics.  If  the  function  is- 
that  of  converting  rotary  to  rectilinear  motion,  cranks  close 
to  the  limiting  conditions  set  forth  in  the  foregoing  might  be 
preferably  named  eccentrics,  or,  conversely,  eccentrics  may  be 
called  cranks.  The  throw  of  an  eccentric  or  crank  is  the- 
stroke,  and  is  2?. 
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SHOP  RECEIPTS  AND  FORMULAS. 


A  DEPARTMENT  FOR  USEFUL  MIXTURES. 

ThiH  page  la  lnt«ndt)d  to  be  uaed  only  for  the  publication  of  auch  ahop  re* 
celpta  aa  the  contrlbutore  know  ft-om  experience  to  be  practicable.  Recelpta 
are  aoUclted  on  the  condition  that  the  contrlbutore  peraonally  know  that  they 
are  reliable.  The  thct  that  a  receipt  la  old  and  auppoaedly  well-known  doea  Dot 
bar  It,  provided  It  baa  not  already  appeared  here. 

INK  FOR  WRITING  ON  CELLULOID 
Ink  for  writing  on  celluloid  triangles,  etc.,  can  be  prepared 
by  dissolving  a  tar  dye  stuff  of  the  desired  color  in  anliydrous 
acetic  acid.  .Ioiin  B.  Spkkhy. 

Aurora,  III. 


POLISHING  WOOD 
A  very  nice  polish  on  wood  is  obtained  by  iisiiij;  the  follow- 
ing mixture:  V.  pint  of  alcohol.  V4  ounce  of  shellac,  and  Vi 
ounce  of  resin.  Dissolve  the  shellac  and  resin  in  the  alcohol; 
then  add  Vj  P'nt  of  linseed  oil,  and  shake  the  whole  mixture. 
Apply  with  a  sponge,  brush  or  flannel.  Rub  the  wood  thor- 
oughly after  the  application.  K.  \V.  Norto.n. 


RECOLORING  BRONZE 
Bronze  may  be  renovated  and  recolored  by  mixing  one  part 
muriatic  acid  and  two  parts  water,  and  applying  the  diluted 
acid  to  the  bronze  articles  with  a  cloth.  Before  applying  the 
acid  the  articles  should  be  cleaned  thoroughly  from  all  grease. 
After  having  applied  the  acid  let  the  article  dry,  and  then 
polish  with  sweet  oil.  E.  W.  Noirro.v. 


SOLDERING  PASTE  FOR  COPPER  WIRES 
Soldering  paste  has  come  into  extensive  use  in  electrical 
work  as  a  flux  for  soldering,  and  the  following  recipe  will 
be  found  useful  in  soldering  copper  wires  when  the  use  of 
an  acid  would  be  objectionable.  This  paste  will  not  spatter 
or  corrode,  and  the  proportions  are  as  follows:  Saturate 
solution  chloride  of  zinc,  one  dram;  vaseline,  IVj  ounce. 
Philadelphia,  Pa.  William  Davis. 


TO  COVER  IRON  PULLEYS  WITH  RUBBER 
Thoroughly  clean  the  surface  of  the  pulley;  if  the  pulley 
has  just  been  turned  in  the  lathe,  so  much  the  better.  Give 
it  a  thorough  wash  in  muriatic  acid  and  let  stand  over  night. 
In  the  morning  give  the  iron  and  rubber  a  good  coat  of  heavy 
yellow  shellac  varnish  and  apply  the  rubber  and  clamp.  Let 
stand  until  thoroughly  set.  E.  B.  G.\i'kkv. 

Lakewood,   Ohio. 


SOLDERING  ALUMINUM  AND  COPPER 
It  is  often  stated  that  aluminum  cannot  be  readily  and  suc- 
cessfully soldered  to  other  metals.  I  have,  on  numerous  occa- 
sions, successfully  and  easily  soldered  aluminum  to  both 
copper  and  brass  by  the  following  method:  First  tin  the 
aluminum  and  the  copper,  or  brass,  using  stearine  as  a  flux; 
wipe  oft  clean,  then  use  zinc  chloride  as  flux,  with  solder 
composed  of:  tin  67  per  cent,  lead  33  per  cent.  T.  Iles. 

Manchester,  England. 


CEMENT  FOR  FIXING  LEATHER  OR  PAPER  TO  PULLEYS 
Soak  six  pounds  of  carriage  glue  over  night;  then  heat 
until  thoroughly  dissolved  and  add  six  pounds  of  white  lead 
ground  in  oil.  Reduce  the  mixture  with  oil  until  it  is  of  a 
free  working  consistency.  Now  add  one  ounce  of  nitric  acid 
and  stir  until  thoroughly  mixed.  The  pulley  surface  should 
be  made  thoroughly  clean  and  should  be  warmed  to  about 
125  degrees  F.  Then  apply  the  cement  and  clamp  on  the 
leather  and  let  stand  twelve  hours  before  using.  If  the  job  is 
done  right,  the  leather  will  have  to  be  turned  off  in  a  lathe 
in  order  to  remove  it.  E.  B.  Gafkey. 

Lakewood,  Ohio. 


SPOTS  ON  BLUE-PRINTS 

We  were  bothered  for  some  time  with  peculiar  blue  spots 

on   our  tracings,   which   were  next  to  impossible  to   remove. 

and   which   caused   spotted   blue-prints.     The   office   receiving 

these  prints  finally  requested  us  to  remove  the  ink  blots  from 


our  tracings.  The  trouble  was  flnally  located  in  connection 
w  Ith  the  blue -printing.  The  one  doing  this  work  had  a  habit 
of  making  one  print,  washing  It  at  once  to  prove  the  color, 
and  then  printing  the  entire  lot.  Now  after  waahlng  the 
first  print,  he  did  not  thoroughly  dry  his  handa.  and  on  plac- 
ing the  next  print,  the  paper  was  iMOistened  and  the  exposure 
"fixed"  some  of  the  blui-  clear  through  tin-  tracing  cloth. 

llclWAHIl   1)     VODEB. 


BATH  FOR  HARDENING  HIGH  SPEED  STEEL. 
An  excellent  bath  for  hardening  high  Bpeed  steel  consists 
of  a  mixture  of  table  salt  and  parafflne  oil,  in  the  proi>orttou 
of  one  pound  of  table  salt  to  each  gallon  of  pure  oil.  The 
steel  Is  heated  to  a  lemon  color,  and  plunged  Into  the  bath, 
l)elng  kept  In  motion  until  it  has  thoroughly  cooled.  The 
steel  should  come  out  of  this  bath  «ray  In  color,  and  nearly 
free  from  black  spots.  The  bath  referred  to  can  be  used  for 
almost  all  brands  of  high  speed  steel,  with  good  results.  It 
has  been  used  to  great  advantage  for  the  MIdvale  steel,  and 
also  on  a  large  number  of  tools  made  of  Novo,  Slmeteora, 
Rex,  Jessop  high-speed,  and  Blue  Chip  steel.  On  all  these, 
good  results  have  been  obtained,  but  It  may  be  added  that 
this  bath  seems  to  give  the  best  results  with  the  MIdvale  steel. 

H.  S.  Steel. 


FOR  HOLDING  LEATHER  ON  IRON  PULLEYS  FOE 

BAND  SAWS 

First  soak  twelve  ounces  of  good  glue  in  cold  water.  Put 
four  ounces  of  boiled  oil  and  four  ounces  of  turpentine  into 
the  glue  pot,  and  in  this  dissolve  three  ounces  of  resin.  When 
the  resin  is  dissolved,  add  the  glue.  The  resin  and  glue 
should    be   well    stirred    while    dissolving. 

Before  applying  the  leather  cover  to  a  pulley  have  it 
warm  and  dry,  and  scrape  off  all  matter  that  may  have  accu- 
mulated on  its  face.  Then,  with  a  swab,  apply  muriatic  acid 
(full  strength)  to  all  parts  of  the  face  of  the  pulley.  When 
dry.  wipe  gently  with  waste.  Cut  leather  lengthwise  of  hide, 
and  a  little  wider  than  the  face  of  the  pulley.  Have  the 
cement  melted  in  the  glue  pot,  apply  it  across  the  face  of  the 
pulley,  with  a  brush,  for  about  six  or  eight  inches,  lay  on 
the  end  of  leather  and  rub  it  down  hard  with  the  corner 
of  a  piece  of  wood.  Fold  back  the  leather  and  continue  to 
apply  cement  until  the  pulley  is  covered.  Two  thicknesses  of 
leather  are  used.  Make  the  first  thickness  a  butt  joint,  and 
the  last  a  scarf  or  lap  joint  of  about  three  or  four  inches 
long.  Make  the  laps  on  the  driven  pulleys  the  way  they 
run,  and  on  the  drivers  the  opposite  way.  Pulleys  should  be 
cleaned  by  holding  a  piece  of  coarse  sand  paper  against 
them.  R-   F.   Williams. 

.Montreal,   Canada. 


HOW  TO  SAVE  UNDERPRINTED  OR  OVERPRINTED 
CONTACT  COPIES 

Blue-prints  are  never  so  over-printed  that  they  cannot  be 
reduced  to  a  suitable  depth  by  a  slightly  alkaline  bath  of 
borax,  bicarbonate  of  soda,  washing  soda,  or  ammonia.  Black- 
line,  or  "ink"  process  paper,  is  usually  lost  if  slightly  over- 
printed; if  under-printed  it  develops  too  gray  all  over  its 
surface  'to  be  of  use  for  tracing  or  for  reproduction  photo- 
graphically. In  the  winter-time,  when  prints  from  thick  paper 
drawings  are  apt  to  be  under-exposed,  I  treated  a  number  of 
such  apparently  useless  prints  with  a  lotion  for  throat  trou- 
bles— the  first  "tonic"  available — with  excellent  results,  the 
invisible  lines  developing  out  a  strong  black  on  a  gray  ground. 
The  mixture  was  tannin-and-glycerine  solution  to  about  20 
parts  of  water.  When  using  this  solution  it  is  safer  to  under- 
print  rather  than  to  over-print,  with  the  resulting  weak  or 
broken  lines. 

Sepia  prints,  when  much  over-printed,  can  be  saved  by 
washing  in  a  very  weak  solution  of  hyposulphite  of  soda, 
which  bleaches  away  the  image  before  it  can  become  fixed 
by  the  usual  preliminary  wash  in  plain  water.  The  hypo- 
sulphite solution  is  so  energetic  that  it  will  bleach  down  the 
darkest  of  sepia  prints  if  not  previously  put  in  water.  Purple 
tones  are  obtained,  after  washing,  by  treating  with  any  gold- 
toning  bath.  CiiABLES  R.  Kino. 

Staple  Hill  Park.  Bristol.  England. 


NEW   MACHINERY  AND   TOOLS 


A   MONTHLY   RECORD   OF   APPLIANCES   FOR   THE   MACHINE   SHOP 

THE  LODGE  &  SHIPLEY  "MARVEL"  LATHE 

A  new  type  of  latlie  has  recently  been  broiiglit  out  by  the 
Lodge  &  Shipley  Machine  Tool  Co.,  of  Cincinnati,  O,.  which 
in  many  respects  differs  from  the  ordinary  types,  and  whiili 
possesses  many  valuable  features  which  are  entirely  original. 
The  prime  object  in  the  design  of  the  lathe  has  been  to  pro- 


and  the  luaxinium  length  whiih  can  be  turned.  In  Fig.  1 
is  shown  the  1  by  4,S-inch  machine  complete,  and  in  Fig.  2 
the  same  machine  with  the  gear  guards  in  the  front  of  the 
headstodi  removed.  In  Fig.  3  is  shown  the  2V'!  by  3G-inch 
size  with  all  parts  in  place,  and  in  Fig.  4  the  same  ma<hine 
with  the  gear  guards  at  the  end  of  the  head-stock  removed. 
In  Figs.  2  and  4  the  machines  are  shown  in  operation,  and  sam- 


Fig.  I.    The  Lodge  &  Shipley  4  by  48-inch  Marvel  Lathe 


duce  a  machine  suitable  for  the  rapid  production  cf  dupli- 
cate parts  made  from  bar  stock  cut  to  the  required  length. 
One  tool  in  conjunction  with  a  number  of  automatic  stops 
will  turn  any  number  of  diameters  on  any  number  of  pieces 
to  the  same  dimensions,  providing  the  number  of  diameters 
■does  not  exceed  the  number  of  stops  furnished.  The  dis- 
tances between  the  shoulders  on  the  turned  pieces  can  also 
be  made  exactly  the  same  on  any  number  of  pieces  liy  using 


pies  of  w'ork  are  also  shown  in  the  same  engravings.  Figs. 
5  to  8  show  various  details  of  the  machine.  Before  dealing 
directly  with  the  operation  of  the  lathe,  it  ^ill  be  necessary 
to  give  a  general  description  of  the  design  of  its  vaiious  parts. 

The  Head-stock  and  Chuck  Mechanism 

A  side  view  of  the  head-stock  is  shown  in  Fig.  .">;  the  front 
end  is  shown  in  larger  scale  in  Fig.  6,  and  a  view  from  the 


Pl^.  2.    The  4  by  43-inch  Marvel  Lathe  with  Gear  Covers  Removed,  showing  Head-stock  Arrangement 

the  automatic  longitudinal  stops  provided.  As  these  features 
are  original  with  the  Lodge  &  Shipley  Company,  patents  have- 
been  applied  for,  covering  all  of  the  new  devices  embodied 
in  this  type  of  lathe. 

The  machine  is  built  in  three  sizes,  Ivnown,  respectively, 
as  the  2  by  24,  the  2ii  by  36,  and  the  4  by  48-inch,  these 
dimensions  referring  to  the  maximum  diameters  of  the  stock 


front  end  in  Fig.  7.  The  head-stock  is  of  the  same  design  as 
that  used  in  the  regular  Lodge  &  Shipley  patent-head  lathe 
with  double  back-gears  and  single  pulley  drive,  the  pulley 
being  carried  in  bearings  independent  of  the  main  spindle, 
thus  relieving  the  spindle  and  its  bearing^  of  all  belt  pull.  The 
main  spindle,  which  is  exceptionally  large,  is  bored  out  to 
receive  a  hollow  tube,  called  the  draw  tube,  the  bore  of  which 
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tleteiniines  the  diameter  of  the  liar  stock  ooniiiig  within  llie 
tapatlty  of  the  lathe.  The  end  Oi"  this  draw  tiilie  at  tlie  front 
tnd  of  the  spindle  is  threaded,  and  nii  adjustable  rollet  fltted  to 
it.  the  thread  furnishing  the  means  for  adjusting  the  collet  to 
any  diameter  of  bar  that  any  oiie  set  of  jaws  will  take.  The 
riar  end  of  the  spindle  projects  beyond  the  end  of  its  bear- 
ing, and  carries  a  stepped  collar  which  slides  on  the  spin- 
dle. Between  the  stepped  collar  and  the  rear  main  spindle 
bearing  is  ancllier  collar  baclced  rp  by  a  nut  Ilucaded  on  the 


Fiff.  3.    The  Lodge  Sc  Shipley  2^  by  36.1nch  Marvel  Lathe 

•spindle.    (See  Fig.   5.)     In  this   collar   are  pivcted   two  steel 
levers,  the  outer  ends  of  which  are  provided  with  two  hard- 
■ened    steel    rollers   which    rest   on    the    inclined    faces   of   the 
stepped   collar.     The   inner  ends  of  the  levers  engage  a  col- 
lar  fastened   to   the   rear   end   of   the   draw   tube,   the   levers 
passing  through  a  slot  in  the  spindle.     On  the  extreme  rear 
■end   of  the  spindle  a  threaded  collar  is  placed  as  a  stop  for 
the  sliding  stepped   collar.     This  threaded  collar  also  serves 
as      an      abutment      for     a 
compression     spring    acting 
against  the  rear  end  of  the 
draw  tube. 

Directly  above  the  main 
•spindle  a  guide  shaft  is 
placed  on  which  slides  a 
yoke  engaging  the  stepped 
collar.  To  this  yoke  is  at- 
tached a  bar  which  extends 
immediately  over  the  guide 
■sl:aft  (and  over  the  main 
spindle  gears  and  pulley)  to 
the  front  end  of  the  head- 
■stock.  On  the  front  end  of 
this  bar  a  rack  is  cut  on 
the  under  side.  This  rack 
engages  with  a  pinion  fast- 
ened on  a  shaft  at  right 
angles  to  the  main  spindle, 
the  end  of  which  projects 
out  on  the  front  side  of  the 
machine.  On  the  extreme 
outer  end  of  this  shaft  a 
<^lutch  is  placed,  the  teeth  of 
which  engage  another  clutch 

which  is  loose  on  the  sha,ft  and  to  which  is  attached  a  hand- 
lever,  as  shown  at  the  right  in  Fig.  5.  The  loose  clutch  is 
kept  in  engagement  with  the  one  fastened  to  the  shaft  by 
means  of  a  light  spring,  which  can  easily  be  compressed  by 
hand   so  as  to  throw  the  clutches  out  of  mesh. 

The  chuck  on  the  front  end  of  the  spindle  consists  of  an 
outer  shell  or  hood  threaded  on  the  nose  of  the  spindle.  In 
this  hood  is  secured  a  hardened  conical  steel  ring.  The  col- 
let body  is  carried  in  a  taper  bushing  in  the  end  of  the  spin- 


dle, the  iuntr  end  being  llireadi-d  to  receive  the  draw  tulje 
as  before  mentioned.  In  the  collet  body  are  cut  radial  T- 
slots  Into  which  are  fltted  hardened  and  ground  steel  jawti. 
which  bear  against  the  conical  steel  ring  In  the  shell. 
Springs  are  inserted  In  lach  jaw  to  keep  them  In  contact 
w  ith  the  conical  ring. 

When  operating  the  chuck,  the  hand  lever  Ijefore  men- 
tioned (shown  to  the  right  In  Fig.  7>t  is  pulled  forward, 
thereby  drawing  the  stepped   collar  forward   and  forcing  the 

lever  arms  at  the  rear  end 
of  the  spindle  outward.    Aa 
the  Inner  ends  of  the  levers 
bear   against   the   collar   at 
the   rear   end   of   the   draw 
tube,    this   latter    is   forced 
backwards      together      with 
the     collet     body,    and     the 
radial    jaws    are    caused    to 
slide  on  the  conical  ring  In 
the  shell,  thus  gripping  the 
stock.     When   relieving   the 
grip,  the   hand   lever  Is   re- 
versed,   thereby     withdraw- 
ing the  stepped  collar  from 
between  the  lever  arms  and 
allowing    the    spring    which 
acts  against  the  rear  end  of 
the   draw   tube   to    force    it 
and  the  collet  body  forward. 
The    springs    in    the    radial 
jaws  force  these  out  against 
the     conical     ring     in     the 
shell,     thus     releasing     the 
stock. 
A  coarse  pitch  screw  acting  as  a  stock  stop  passes  through 
the  center  of  the  draw   tube  and   is  supported   at  the   front 
end  by  a  collar  which  is  a  sliding  fit  in  the  bore  of  the  draw 
tube,  and  on  the  rear  end  by  a  nut  secured  to  the  extreme  rear 
end  of  the  main  spindle.     Mounted  on  the  screw  immediately 
behind  the  nut  are  two  hand-wheels,  the  inner  one  of  ■which 
is  keyed  onto  the  screw  by  a  key  movable  longitudinally  in 
a  spline,  and  the  outer  one  threaded  and  operating  as  a  lock- 
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Fig.  4.    The  2K  by  36-inch  Marvel  Lathe  with  Covers  Removed  showing  Chuck-operating  Mechanism 

nut.  When  the  inner  hand-wheel  is  revolved,  the  screw  re- 
volves with  it,  and  is  caused  to  travel  through  the  nut  secured 
to  the  main  spindle,  thus  giving  end  adjustment.  The  screw- 
can  be  locked  in  any  desired  position  by  the  outer  hand- 
wheel.  The  front  end  of  the  screw  is  arranged  to  receive 
either  a  small  center  or  straight  stop  bar. 
Carriagre  and  Tool-posts 
The  ai-ms  of  the  carriage  bear  on  two  outer  V's  of  the 
led.     The   bridge   also   has  a  bearing  on  the   top  and   inside 
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(if  the  nat  truck  of  the  front  shear.  The  bridge  of  the  car- 
riage is  exceptionally  wide  and,  as  will  be  seen  from  Figs.  7 
and  8,  is  extmded  beyond  the  back  of  the  carriage.  Two 
independent  transverse  dove-tails  are  planed  on  the  bridge, 
the  one  on  the  right-hand  side  (looking  at  the  machine  from 
the  front)  being  raised  considerably  above  the  other  and 
extended  the  entire  length  of  the  bridge  and  its  rear  exten- 
sion. The  other  dove-tail  extends  from  the  rear  of  the 
bridge  extension  a  little  past  the  lathe  center.  The  right- 
hand  dove-tail  is  fitted  with  a  slide  which  carries  the  front 
and     back     tool-blocks.     The     front    tool-block    consists    of    a 


placed  in  (he  holes  in  the  revolving  tool-holder,  and  necking 
tools,  cutting-off  tools,  and  turning  tools  may  be  carried  in 
holders  bolted  to  the  face  of  the  revolving  tool-holder,  so. 
that  their  cutting  edges  project  beyond  the  edge  of  the  tool- 
holder  itself.  These  tools,  then,  can  be  used  for  turning 
operations.  An  adjustable  stop  is  provided  in  the  carriage 
for  use  in  connection  with  turning  and  necking  tools,  sO' 
that  they  may  repeatedly  he  brought  into  exactly  the  same- 
position  relative  to  the  main  spindle  center,  thus  inaurins 
exact  duplication  of  work  without  measuring  each  piece.  A 
single  lever  operates  this  stop  and  also  the  spring  plunger, 
which  locks  the  revolving  tool-holder  slide  to  the  carriage. 
A  similar  lever  also  operates  the  plunger  which  locks  the 
revolving  tool-holder  to  its  slide.  Roth  these  levers  are 
shown  in  Fig.  S,  one  at  the  end  of  the  slide,  and  the  other 
on  the  side  of  the  projecting  housing.  The  right-handl 
slide  carrying  the  front  and  back  turning  tcol  and  the  slide 
carrying  the  revolving  tool-holder  are  traversed  back  and 
forth  by  the  same  hand-wheel  at  the  front  of  the  carriage; 
but,  at  the  same  time,  the  movement  of  each  of  these  slides- 
is  entirely  independent.  This  is  accomplished  by  means  of 
a  friction  or  slip  member  inserted  in  this  hand-wheel. 

Automatic  Stops 
One  of  the  most  important  and  noteworthy  features  in  the- 
design  of  the  carriage  is  the  automatic  stop  used   in  connec- 
tion with  the  front  and  rear  tools  carried  on  the  right-hand 
slide,  by  which  a  number  of  different  diameters  can  be  rap- 


Fig.  6.    The  Head-stock  of  the  4  by  48-lnch  Marvel  Lathe  with  Covers 
Removed  showing  Details  of  Head  Construction 

slide  fitted  in  a  dove-tail  parallel  with  the  main  spindle,  for 
the  purpose  of  providing  a  longitudinal  screw  adjustment 
for  the  front  tool;  when  adjusted,  this  tool-block  is  locked 
in  position  by  a  clamp  screw.  A  large  longitudinal  T-slot 
at  the  top  receives  the  usual  form  of  tool-post  and  step 
washer.  The  rear  tool-block  has  transverse  hand  adjust- 
ment and  is  clamped  by  two  T-bolts  in  a  T-slot  planed  in  the 
main  slide.  This  block  also  has  a  large  transverse  T-slot 
for  receiving  either  the  usual  form  of  tool-post  or  a  tool- 
holder  of  the  European  type,  shown  in  place  in  Figs.  6,  7 
and  8.  Due  to  the  separate  adjustment,  the  tools  in  the 
front  and  rear  tool-blocks  can  be  set  in  any  required  relation 
to  each  other  and  can  be  rapidly,  independently  and  accu- 
rately adjusted. 


Fig.  6.    Front  End  of  Head-stock  of  4  by  48-inch  Marvel  Lathe,  show-lng 
Chuck,  and  Lever  for  operating  Chuck  Mechanism 

In  the  left-hand  dove-tail  of  the  carriage  is  fitted  a  slide 
which  carries  a  rotating  tool-hclder,  a  kind  of  vertical  tur- 
ret. In  the  face  of  this  tool-holder  which  is  turned  toward 
the  head-stock  are  reamed  four  holes  to  fit  various  tool 
shanks.  (See  Fig.  8.)  The  holes  are  so  placed  that  when 
the  tool-holder  slide  is  locked  to  the  carriage  by  means  of  a 
spring  plunger  provided  for  the  purpose,  each  one  of  the 
tools  in  the  face  of  the  revolving  tool-holder  can  be  brought 
into  a  position  so  that  its  center  coincides  with  the  axis  of 
the  main  spindle.  The  revolving  tool-holder  is  locked  to  its 
slide  in  each  position  by  a  spring  plunger.  Tools  of  various 
types,    such    as    centering  tools,    die    holders,    etc.,    may    be 


Fig.  7.    Front  View  of  Head-stock  and  Side  View  of  Carriage  of  4  by  48-inch 
Marvel  Lathe  sho-wing  AutomatlcaUy-revolvlug  Stop  Bar 

idly  and  accurately  turned  on  a  number  of  duplicate  parts. 
The  construction  of  this  stop  is  as  follows:  Along  the  side 
of  the  bridge  of  the  carriage  next  to  the  tail-stock,  and  jour- 
naled  in  two  hubs  cast  on  the  front  and  rear  arms  of  the 
carriage,  as  shown  in  Fig.  7,  is  a  heavy  bar  with  T-sIots 
milled  lengthwise  through  that  part  of  the  bar  which  is  be- 
tween the  arms  of  the  carriage.  The  bar  is  reduced  at  one 
end  for  a  certain  distance  to  a  diameter  just  below  the  bot- 
tom of  the  T-slot3,  so  as  not  to  interfere  with  the  insertion 
of  the  T-bolts  into  the  slots.  The  bolts  secure  small  steel 
stops  in  any  desired  position  on  the  slotted  bar,  as  clearly 
shown  in  Fig.  7.  On  the  front  end  of  the  bar  means  are 
provided  for  taking  up  end  wear,  so  that  a  snug  running  fit 
may  alw-ays  be  maintained.  On  the  outside  of  the  rear  bear- 
ing is  secured  a  steel  clutch,  the  teeth  of  which  correspond 
to  the  T-slots  in  the  bar.  Engaging  with  this  is  another 
clutch  keyed  to  the  rear  end  of  the  slotted  bar,  and  kept  in 
engagement  with  the  stationary  clutch  by  means  of  a  spring. 
On  the  outside  of  the  clutch  on  the  bar  are  cut  spiral  grooves 
corresponding  in  number  to  the  number  of  slots  in  the  slot- 
ted bar.  On  the  edge  of  the  tool-block  slide  next  to  the  tail- 
stock  are  two  hubs,  the  front  one  being  cast  solid  with  the 
slide,  while  the  rear  one  is  adjustable  longitudinally  by 
means  of  a  T-slot  and  T-bolt.  In  each  of  these  hubs  a  shaft 
is  journaled  parallel  with  the  slotted  bar;  to  the  inner  ends 
of  the  shafts  steel  fingers  are  secured.  In  the  ends  of  these 
fingers  and  also  parallel  with  the  slotted  bar.  two  screws 
are  threaded  and  provided  with  means  for  locking  them  in 
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position  when  adjusted.  The  flugei'B  each  have  two  positions, 
one  for  engaging  the  stops  on  the  slotted  bar  and  the  othi'v 
for  allowing  the  fingers  to  pass  over  the  stops.  These  posi- 
tions are  both  niaiiitawied  by  means  of  a  spring  latch. 

The  slotted  bar  lias  two  sets  of  stops  as  shown.  One  set 
engages  the  sorew  in  the  steel  finger  on  tlie  front  end  of  the 
slide  and  is  iisid  in  connection  with  the  front  tool.  The 
other  engages  with  the  steel  finger  carried  by  the  adju8tal)le 
block  on  the  rear  end  of  the  slide  and  Is  used  In  connection 
with  the  rear  tool.  In  the  rear  hub  there  is  also  a  spring 
pin,  the  end  of  which  engages  with  the  spiral  grooves  cut 
on  the  outside  of  the  clutch  keyed  on  the  end  of  ttie  slotted 
bar.  These  grooves  are  so  formed  that  the  forward  move- 
ment of  the  slide  will  cause  the  end  of  the  spring  pin  engag- 
ing the  spiral  groove  to  compress  the  spring  wliich  keeps 
the  clutches  In  engagement.  This  action  continues  until 
the  clutch  teeth  are  disengaged,  at  which  time  the  slotted 
bar  will  revolve  by  the  continued  movement  of  the  slide, 
the  end  of  the  spring  pin  traveling  In  one  of  the  spiral 
groove*.     The  length  of  the  spiral   grooves  Is  so  determined 


Pig.  8.    Side  Viewr  of  Carriage  of  4-  by  48-inch  Marvel  Lathe,  looking 
toward  Tall-stock,  showing  the  Rotating  Tool-holder 

that  when  the  slotted  bar  has  revolved  sufficiently  to  bring 
the  next  set  of  stops  into  position,  the  end  of  the  spring  pin 
passes  out  of  the  groove  and  at  this  time  the  clutch  teeth 
come  into  engagement,  the  clutch  being  actuated  by  the 
spring  previously  compressed.  The  movement  of  the  slide  is 
then  continued  until  a  stop  is  reached.  On  the  return  move- 
ment of  the  slide  the  end  of  the  spring  pin  will  again  enter 
the  same  groove,  but  instead  of  any  movement  being  im- 
parted to  the  clutch,  the  groove  is  so  formed  that  the  spring 
pin  will  ride  over  the  top  of  the  spiral  and  drop  into  posi- 
tio:!  in  the  next  groove  in  the  clutch.  It  is  obvious  that  by 
means  of  this  automatic  stop  arrangement  a  number  of  vari- 
ous diameters,  not,  however,  exceeding  the  number  of  stops 
on  the  slotted  stop  bar,  can  be  rapidly  turned  on  a  number 
ef  similar  parts. 

The  longitudinal  stops  provided  on  this  lathe  are  of  the 
same  type  as  those  described  in  connection  with  the  Lodge 
&  Shipley  crank-shaft  lathe  in  the  June,  1909,  issue  of  Ma- 
chinery and  will  be  but  briefly  referred  to  here.  Along  the 
front  of  the  bed  just  below  the  apron  is  placed  a  rectangular 
bar,  which  slides  in  brackets  bolted  to  the  bed.  The  top 
ef  the  bar  is  planed  in  the  shape  of  a  dove-tail,  and  tele- 
scoping stops  adjustable  the  entire  length  of  the  bar  are 
screwed  to  it  by  means  of  clamp  bolts.  The  head  end 
bracket,  holding  the  bar,  carries  a  spring  and  solid  abut- 
ment which  limits  the  sliding  movement  of  the  stop  bar. 
The  lead-screw  is  divided  at  the  front  of  the  head-end  box, 
thus  making  two  separate  parts;  on  the  right-hand  end 
of  the  short  piece  in  the  box  is  formed  a  clutch,  which 
engages  with  a  sliding  clutch  keyed  to  the  end  of  the  lead- 
screw.  This  clutch  is  connected  to  the  stop  bar  along  the 
front  of  the  bed  by  means  of  a  lever  pivoted  to  a  stud  as 
shown  in  Figs.  1  to  4.  When  actuated  th^  bar  has  just  suffi- 
cient movement   to  disengage   the  clutch. 

At  the  bottom  of  the  apron,  as  shown  in  Figs.  1  to  4,  is 
Bolted  a  bracket  with  a  pivoted  arm  which  engages  the  stops 


on  the  sliding  bar.  When  engagement  takes  place,  the  bar 
slides  with  the  carriage  until  the  clutch  on  the  lead-screw  Is 
drawn  out  of  mesh,  thus  stopping  the  feed.  At  the  same 
time  the  bar  comes  against  Its  solid  abutment  at  the  bead 
end  of  the  bracket.  The  pivoted  arm  may  be  raised  out  of 
engagement  with  the  stop,  at  which  time  the  spring  pre- 
viously compressed  by  the  movement  of  the  bar  will  force 
the  bar  back  to  Its  former  position  and  re-engage  the  clutch, 
thereby  again  starting  the  feed. 

The  previous  description  of  the  main  features  of  the  ma- 
chine will  make  a  concise  description  of  the  operations  per- 
formed on  the  machine  possible. 

Operation  of  the  Marvel  Lathe 
The  stock  to  be  operated  on  Is  delivered  to  the  operator 
of  the  machine  cut  In  pieces  to  the  required  length.  The 
advantages  of  this  procedure  over  that  of  using  the  stock  In 
a  bar  passed  through  the  spindle  are  marked.  A  considerable 
amount  of  floor  space  is  saved,  and  no  stock  projects  be- 
yond the  back  end  of  the  machine.  The  stock  Is  more  easily 
liandled,  and  when  the  machine  Is  in  operation  there  is  no 
vibration  and  no  noise  from  a  long  bar,  seldom  quite  straight, 
revolving  in  loose  supports.  The  vibration  caused  by  parts 
revolving  in  this  manner  also  greatly  Impairs  the  accuracy 
of  the  work  and  the  smoothness  of  the  finish. 

In  the  IVIarvel  lathe  the  piece  to  be  operated  upon  Is  in- 
serted in  the  front  end  of  the  chuck  and  is  gripped  so  that 
sufficient  stock  is  left  for  the  operation  to  be  performed. 
The  gage  screw  inside  the  draw  tube  is  brought  against  the 
stock  and  is  then  locked.  Now  the  revolving  tool-holder 
carrying  a  centering  tool  is  brought  Into  position  and  the 
projecting  end  of  the  piece  is  centered.  The  revolving  tool- 
holder  is  then  returned  to  its  rear  position,  and  the  tail  cen- 
ter is  inserted  Into  the  center  just  made  in  the  work  and  is 
then  clamped  in  place.  The  first  cut  is  now  started  with 
the  tool  in  the  trcnt  tool-post  and  the  first  stop  on  the  diam- 
eter stop  bar  at  the  rear  of  the  carriage  is  clamped  in  posi- 
tion to  give  the  diameter  required.  The  cut  is  then  allowed 
to  travel  the  required  distance,  and  the  shoulder  stops  in 
the  front  of  the  machine  are  set  in  position.  The  tool  is 
then  withdrawn  and  the  back  tool  is  used  for  squaring  the 
shoulder,  its  stop  being  properly  set.  The  forward  move- 
ment of  the  slide  for  the  next  cut  revolves  the  diameter  stop 
bar  and  brings  the  second  stop  into  position,  and  the  second 
diameter  and  shoulder  are  then  turned  in  the  same  manner 
as  the  first.  When  the  turning  of  the  piece  is  completed,  it 
is  removed  from  the  chuck,  but  if  the  piece  Is  of  such  a 
nature  as  to  require  an  operation  on  the  end  gripped  by  the 
chuck,  the  finished  end  is  inserted  into  the  chuck  and  the 
rough  end  permitted  to  project  sufficiently  to  complete  the 
work  to  be  done.  When  the  piece  is  gripped  in  the  chuck, 
the  projecting  end  is  centered  in  the  same  manner  as  before 
and  the  tail-stock  center  inserted,  the  following  operations 
being  the  same  as  already  described. 

It  is  evident  that  in  this  manner  any  number  of  pieces 
can  be  turned  rapidly  and  accurately  to  the  same  dimen- 
sions. On  one  of  these  machines  in  the  Lodge  &  Shipley 
shops,  any  twenty-five  pieces  taken  from  a  lot  have  been 
found  not  to  vary  over  0.002  inch  either  in  diameter  or  length 
between  shoulders.  The  method  of  holding  the  work  insures 
the  greatest  !?ossible  accuracy,  in  addition  to  which  some 
operations  impossible  on  the  ordinary  turret  lathes  and 
screw  machines  are  easily  performed. 


BESLY  DOUBLE  SPIRAL  DISK  GRINDER 

The  aoconipanyip.g  haif-tcne  illustrates  a  new  grinder 
brought  out  by  Charles  H.  Besly  &  Co..  15-21  So.  Clinton  St.. 
Chicago.  111.,  and  manufactured  at  the  company's  works  at 
Beloit,  Wis.  The  machine  is  known  as  the  No.  26  Besly 
double  spiral  disk  grinder  and  embodies  the  same  general 
features  as  to  construction,  power,  rigidity  and  accuracy, 
which  have  previously  been  referred  to  In  these  columns  in 
descriptions  of  the  Besly  grinders. 

The  bed  and  legs  of  the  machine  are  cast  in  one  piece,  and 
the  bed  is  provided  with  a  T-slot  pad  In  the  front,  as  shown. 
The  work-rest  carriage  Is  attached  to  the  machine  by  means 
of  two  bolts  fitting  Into  the  T-slot.     Seven  work-rests  are  fur- 
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iiished  with  eiuli  niaihine.  varying  In  witilh  from  7/lG  inoli 
up  to  and  inoluding  2  7/lti  Inrhes.  The  heads  of  the  machine 
are  carefully  fitted  to  the  top  of  the  bed  casting,  and  are 
bored  and  reamed  to  receive  bearing  bushings.  These  bush- 
ings are  made  in  halves  with  the  exception  of  the  long  racU 
or  lever  bearing  at  the  right-hand  er.d  of  the  machine,  which 
is  IOVj  inches  long  and  made  in  one  piece.  The  end  thrust 
is  taken  up  by  hardened  and  ground  steel  collars  of  large 
area,  and  ample  provision  is  made  for  taking  up  all  wear. 
Over  the  bushings  are  fitted  removable  caps  into  which  the 
oil  cups  are  screwed;  particular  attention  has  been  given  to 
the  lubrication  of  all  the  parts  of  the  machine. 

A  dust  hood  of  special  construction  encloses  the  disk 
wheels.  Tliis  dust  hood  is  built  on  the  telescoping  plan,  so 
that  the  opening  between  the  edges  of  the  dust  hood  are 
never  greater  than  the  width  of  the  pieces  being  ground. 
The  top  of  the  hood  is  hinged  and  can  be  thrown  back  in- 
stantly to  give  free  access  to  the  wheels.  An  opening  is  pro- 
vided below  the  wheels  for  attaching  a  5-inch  exhaust  pipe. 

An  interesting  feature  in  the  design  of  this  machine,  to 
which  attention  should  be  called.  Is  the  provision  made  for  a 
third  wheel  and  rocker  shaft,  which  can  be  attached  to  the 
left-hand  end  of  the  machine  at  any  time.  On  this  shaft 
can  be  mounted  either  the  geared  lever  feed  table  or  the 
swinging  or  tilted  tables  made  by  the  company. 

The  operating  floor  space  required  for  the  machine  is  5  by 
10  feet,  the  floor  space  of  the  machine  itself  being  20  by  44 


ber  of  operators  Is  considerable.  V'or  this  reason.  A.  B. 
Xiittiiig  &  Co..  Amesbury,  Mass.,  have  brought  out  a  new 
double  polishing  lathe  where  the  polishing  wheels  can  be 
Independently  thrown  Into  or  out  of  engagement  with  each 
other  by  means  of  simple  tricticn  clutches,  operated  by  the 
hand  levers  in  the  front  of  the  machine  shown  In  the  accom- 
panying illustration.  A  slight  movement  Instantly  throws 
one  wheel  into  or  out  of  action  without  shifting  tlie  belt  or 
interfering  v  ith  the  running  of  the  other  wheel. 


No.  26  Besly  Double  Spiral  Disk  Grinder 

inches.  The  height  from  the  floor  to  the  center  of  the  spin- 
dle is  42  inches.  The  disk  wheels  used  are  18  inches  in 
diameter  and  %  inch  thick  and  run  at  a  speed  of  1.650  revo- 
lutions per  minute.  The  maximum  opening  between  the  disks 
Is  IQio  inches.  The  spindle  pulley  is  C  inches  diameter  with 
5%-inch  face.  The  counter-shaft  should  run  at  618  revolu- 
tions per  minute  in  order  to  drive  the  disks  at  1,650  revolu- 
tions. The  driving  pulley  and  drum  pulley  are  16  inches  in 
diameter  for  5-inch  belt,  and  the  tight  and  loose  pulleys  10 
inches  in  diameter  for  an  8-inch  belt.  The  weight  of  the 
machine  complete  with  counter-shaft,  not  crated,  is  2,100 
pounds. 


DUPLEX  INDEPENDENT  END  BUFFING  LATHE 
One  of  the  inconveniences  of  the  ordinary  double  end  buff- 
ing lathe  used  by  jewelers,  silversmiths  and  others  for  polish- 
ing, is  that  it  is  necessary  to  stop  work  on  both  wheels  when 
one  wheel  is  changed,  due  to  the  fact  that  both  polishing 
wheels  are  fastened  to  the  main  shaft.  As  the  wheels  have 
to  be  changed  frequently,  and  as  it  requires  some  time  to 
change  a  wheel,  the  loss  of  time  is  considerable.  To  over- 
come this  difficulty,  single  end  lathes  are  sometimes  used, 
but  the  comparative  unsteadiness  with  which  they  run 
makes  it  impossible  for  an  operator  to  perform  good  work. 
and  the  extra   amount   of  space  required   for   an   equal   num- 


Nuttln^  Duplex  Independent  End  BufSncr  Lathe 

The  frame  of  the  machine  which  occupies  a  bench  space 
of  12  by  17  inches  is  made  in  box  form  and  is  provided  with 
dust-proof  casings  covering  the  bearings  and  working  parts 
completely.  The  bearings  are  cast  to  the  frame  so  that 
they  are  always  in  alignment  and  the  journals  are  constantly 
flooded  with  oil.  The  spindles  and  the  main  shaft  have  a 
special  adjustment  to  compensate  for  the  end  thrust  wear. 
The  ends  of  the  spindles  are  detachable  and  any  length  or 
form  can  be  substituted,  making  it  possible  to  use  the  ma- 
chine for  all  classes  of  work.  The  drive  is  by  means  of  a 
3  by  3-inch  pulley  running  between  the  bearings  as  shown 
and  belted  from  above  or  below.  All  the  running  parts  are 
balanced  and  can  be  run  at  a  rate  of  3,500  revolutions  per 
minute   without   causing   difficulties. 


PULLET  BELT  SHIFTER  AND  COUNTER-SHAFT 
A  decided  improvement  on  the  old  wood  shipper  tor  shift- 
ing the  belts  on  counter-shafts  is  shown  in  the  accompanying 
half-tone,  illustrating  the  Pullet  belt  shifter  and  counter-shaft 
brought  out  by  the  L.  &  D.  Co.,  88  Bread  St.,  Boston,  Mass. 
The  construction  of  this  shifting  device  is  as  follows:  An 
oscillating  lever  to  which  a  pull  cord  is  attached  is  mounted 
on  a  sliding  shifter  bar  and  is  kept  in  positicn  by  a  com- 
pression   spring    which    also    locks    the    shifter    bar    at    eacli 


The  Pullet  Belt  Shifter  and  Counter-shaft 

Stroke.  The  pivoted  spring  support  always  keeps  in  line 
with  the  direction  of  the  push  of  the  spring.  When  the 
handle  attached  to  the  cord  is  pulled,  one  wing  of  the  oscillat- 
ing lever  engages  a  pin  fixed  in  the  base-plate.  This  pin 
then  acts  as  a  fulcrum  so  that  the  shipper  bar  is  forced  to 
the  left  (assuming  the  parts  to  be  in  the  position  shown  in 
the  illustration).  *rhe  initial  pull  on  the  pull  cord  forces 
dcwn  the  shipper  bar  so  that  the  notch  in  it  no  longer  en- 
gages the  frame  casting,  thereby  permitting  the  bar  to  move. 
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Al  the  end  cf  n  stroke,  however,  ihe  iiotili  at  thi'  niher  eiul 
eiigiiges  a  slop  oil  the  base-plnte.  ami  as  the  center  of  rotn- 
lio:i  of  the  o.scillatiiig  lever  is  now  on  tlie  opposite  side  of 
the  vertical  center  line,  the  spring  throws  It  into  a  position 
tile  reverse  of  that  shown  In  the  illustration,  from  which  it 
is  ready  to  be  sliifted  back  by  a  new  pull  on  the  cord. 
Tln;s  a  pull  on  the  cord  will  shift  the  belt  in  . -it her  dirtc- 
ti(::i. 

(Jne  advantage  cf  this  shifter  is  that  tlic  handle  can  be 
lc<ated  directly  over  the  work.  By  clamping  tlic  base-plate 
upside  down  and  running  the  cord  over  pulleys,  the  machine 
can  be  stopped  and  started  from  any  point.  The  shifter  can 
be  applied  to  any  ordinary  countershal't  by  damping  It  to  a 


Automatic  Feed  Shear  built  by  Bertsch  &.  Co. 

pipe  screwed  into  a  flange  in  the  ceiling,  thus  making  it 
adjustable  vertically.  In  the  illustraticu.  however,  the  spe- 
cial Pullet  counter-shaft  is  shown,  provided  with  a  frame 
to  which  the  shifting  device  is  directly  attached.  While  the 
hanger  and  shifter  support  are  complete  in  one  casting,  the 
shifting  device  can  be  quickly  inverted,  so  that  a  pull  cord 
can  be  run  over  pulleys  as  already  mentioned. 

There  are  three  sizes  of  the  Pullet  shifters,  each  size  being 
adjustable  for  two  lengths  of  throw  (two  widths  of  belt). 
For  instance,  a  shifter  for  I'i  and  2-inch  belt,  respectively, 
can  be  used  for  the  one  or  the  other,  simply  by  turning  over 
the  shifter  bar  so  that  the  respective  notches  are  brought 
into  use.  The  shifters  have  the  further  advantage  that  they 
cannot  easily  get  out  of  order.  They  make  the  shop  look 
neater  and  more  pleasant  than  when  full  of  wooden  ship- 
pers, and  the  simplicity  of  construction  brings  the  cost  to  a 
very  reasonable  figure. 


niidlate  ti  :i;j  i.s  used  without  llie  part  K,  but  In  operations 
where  It  Is  required  to  change  the  drill  often,  the  intermedl- 
nte  tang  U  used  in  connection  with  u  holder  K  lo  prevent 
the  falling  out  of  the  inttrniedlate  tauK  from  the  ko.  ket  at 
the  time  of  removal  of  the  drill:  this  bolder  may  uIko  be 
conveniently  manipulated  to  disengage  the  drill  in  the  Bocket. 
The  Intermediate  tang  A  may  be  used  for  any  make  of 
socket;  at  F  and  G  are  shown  uiodlfled  forms  of  the  Inter- 
mediate tang. 

BERTSCH  AUTOMATIC  FEED  SHEAR 
In    the   accompanying    illustration    Is    shown    a    new    shear 
recently  designed  and   built   by   Bertsch  &  Co.,  of  f'ambrldge 
City.    Ind.     The   most   prominent   feature  of  this   machine   is 
the  automatic  feed  mechanism  whereby  the  sheet  to  be  cut  Is 
automatically    fed    In   between    the   blades.     This   feed    ratch- 
anlsm    is  positive  and   works  very  a<-.urately.     It   consists  of 
an  eccentric  mounted  on  an  auxiliary  shaft    suspended  under 
the  table,  connect'ing  rods  and  levers,  and  a  clamping  device. 
The   auxiliary   shaft   is  driven   from   the   main   driving   shaft 
by    intermediate    gearing.     The   clamping    device    consists    of 
two  plates  or  jaws  which  at  the  proper  time 
grip  the  sheet  and  autcniatically   move  It 
towards  the  blades.     At  the  mcnient  when 
the  feeding  mechanism  has  placed  the  sheet 
in  the  required  position  to  be  sheared,  the 
regular  ■iiolddown"  descends  ahead  of  the 
lop  knife  and  holds  the  sheet  In  place  dur- 
ing   the    shearing    operation.     While    the 
shearing  is  being  done,  the  plates  or  jaws 
of  the  feeding  mechanism  release  the  grip, 
and  move  away  from  the  blades  Into  a  po- 
sition  where   they  are   ready   to  grip  and 
feed  the  sheet  for  the  next  cut.     The  jaws 
gripping  the  sheet  are  opened  and  closed 
by  means  of  an  eccentric  on  the  main  driv- 
ing  shaft,   which   actuates  the   connecting 
arms    and    rods    shown    in    the    illustra- 
tion above  the  clamping  device.   The  feeding  mechanism  can  be 
so   adjusted   that   it  will   automatically   shear   the   sheet   into 
uniform    strips   cf   any   width   from    1/16    inch   to    12    inches. 
Either  a  single  sheet  of  any  desired  width  up  to  the  capacity 
of   the   machine,   or   several   narrower   sheets   placed   side   by 


GROSS  &  GROSS  INTERMEDIATE  DRILL 
SHANK  TANG 

The  device  shown  in  the  accompanying  line  engraving  is 
an  improved  method  of  driving  twist  drills  and  other  tools 
provided  with  an  end  tang  for  driving,  and  is  the  invention 
of  Messrs.  Gross  &  Gross.  1616  No.  4th  St.,  Harrisburg,  Pa. 
In  order  to  overcome  the  common  occurrence  of  the  tangs 
of  twist  drills  becoming  distorted  or  broken  off  on  account 
of  being  subjected  to  too  great  a  stress,  an  intermediate  driv- 
ing block  A  has  been  provided  which  may  be  placed  in  the 
socket  B.  and  it  is  only  necessary  to  form  a  new  tang  on  the 
drill  shank  C.  after  the  original  tang  has  been  broken  off. 
Any  torsional  stress  on  the  drill  shank  and  tang  will  be 
transmitted  to  this  intermediate  tang,  which  will  break  be- 
fore the  new  tang  D  on  the  drill  shank  C.  If  the  inter- 
mediate tang  A  breaks,  a  new  one  can  readily  be  substituted 
for  the  broken  one  at  a  cost  which  is  comparatively  slight 
as  compared  with  the  cost  of  a  new  drill.  In  operations 
where  a  frequent  change  of  drills  is  not  required,  the  inter- 
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A  New  Device  for  makingr  posaible  the  Use  of  Broken-ofT  and  R«-taDged 
Twist  DriU  Sbanka  In  Regular  Drill  Sockets 

side  can  be  automatically  fed  in  this  manner.  Owing  to  the 
fact  that  the  feed  mechanism  is  designed  as  an  Independent 
device  attached  to  the  machine.  It  can  be  applied  to  any 
standard    shears    built   by    the   makers. 

An  automatic  feed  arrangement  of  the  type  shown  adds  co:!- 
siderable  to  the  usefulness  of  the  shear,  and  makes  posslb;e 
a  marked  increase  in  the  output,  at  the  same  time  as  accu- 
racy of  the  product  is  much  more  easily  obtained. 
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LEBS-BRADNBB  AUTOMATIC    GEAR-CUTTING 

MACHINE 

The  nccorapahylng  Illustration  shows  a  geiu'ial  view  or  a 
maihiiie  (leslKiifil  by  Mr.  E.  .1.  bees  ot  the  UeesBradner  Co.. 
923  Sthotlelil  Building.  Cleveland.  0..  and  intended  for  hob- 
blng  spur,  spiral  and  worm  gears  and  also  for  threading' 
worms.  The  machine  has  a  capacity  of  cutting  spur 
spiral  gears  ot  up  to  14  inches  in  diameter 
and  four  diametral  pitch;  worm  gears  of  the 
same  diameter  up  to  one  inch  circular  pitcli; 
and  worms  of  one  inch  pitch  and  any  lead,  up 
to  8  inches  long  and  8  Inches  in  diameter. 
The  machine  works  on  the  generating  prin- 
ciple, using  hobs  for  cutting  gears.  For 
worms,  however,  a  single  cutter  is  used,  the 
machine  working  in  a  manner  similar  to  a 
thread  milling  machine. 

The  drive  of  the  machine  is  by  belt  on  a 
three-step  cone,  and  the  machine  is  back- 
geared  in  the  ratio  of  8  to  1.  The  swiveling 
head  can  be  moved  ISO  degrees  and  has  no 
over-hang.  The  swiveling  mechanism  consists 
of  one  pair  of  bevel  gears  Inside  of  a  large 
cylindrical  head,  which  in  turn  fits  into  an- 
other cylindrical  bearing  on  a  slide.  The 
mechanism  is  rigidly  locked  to  the  slide  by 
bolts  on  either  end.  All  movements  are  in 
one  direction  in  all  operations,  so  that  back- 
lash is  entirely  eliminated.  The  screws  used 
for  feed  and  head  slides  operate  with  a  draw- 
pull  and  not  with  a  pushing  action. 

The  work-spindle  and  arbor  are  horizontal. 
and   the   arbor   is   rigidly'  supported   at   both 
ends,   which    is    highly   important,    especially 
when  cutting  the  teeth  in  spiral  gears.     Pro- 
vision has  been  made   in  the  design   so  that   the  larger  the 
diameter  ot  the  gear  to  be  cut,  the  closer  the  cutter  is  brought 
to  the  original  point  where  the  power  to  the  cutter  spindle 
is    delivered.      As    the    work-spindle    has    a    three-inch    bore. 


locked  at  zero  with  a  thumb-screw  when  starting  lo  take  the 
reading.  This  provides  for  an  easily  adjusted  and  quickly 
operated  micrometer  tor  duplicate  work.  When  operating 
the  machine  the  necessary  depth  is  obtained  by  adjusting 
the  head  at  the  same  time  the  micrometer  is  set.  after  which 
the  work  is  fed  across  the  cutter  head.  At  the  completion  of 
a  cut  the  main  drive  is  automatically  thrown  out  and  all 
ineclianisms    slopped    simultaneously.     This    Is    a    necessary 
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Lees-Bradner  Machine  for  Cutting  Spur.  Spiral  and  Worm  Gears  and  for  Ihreading  "Worms 

requirement  in  cutting  spiral  gears  and  relieves  the  opera- 
tor of  constantly  watching  the  machine  in  order  to  stop  it 
at  the  right  moment.  When  setting  for  the  depth  of  cut,  a 
stop  rod  collar  is  adjusted,  and  an  original  feature  intro- 
duced permits  the  slide  to  be  backed  away  to  any  distance 
and  yet  returned  to  its  original  setting  to  a  positive  stop 
without  attention  to  graduations;  although,  if  the  operator 
wishes  to  set  the  cutter  in  or  out  a  few  thousandths  inch. 
the  original  reading  is  visible  on  the  disk  and  can  be  worked 
from. 

A  feature  of  Interest  in  the  machine  is  that  it  can  cut 
worms  advantageously.  When  cutting  or  threading  worms 
a  single  cutter  is  used  running  from  75  to  117  revolutions 
per  minute.  The  cutter  head  is  very  rigid  in  order  to  elimi- 
nate any  possibility  of  lack  of  uniformity  in  the  worm  thread. 
The  worm  can  be  mounted  on  an  arbor  held  either  between 
centers  or  in  a  draw-in  collet,  the  other  end  of  the  arbor 
being  supported  either  on  a  center  or  in  a  bushing. 

All  the  mechanism  is  in  one  horizontal  plane,  and,  there- 
fore, all  parts  can  be  readily  reached.  Adjustments  are  pro- 
vided where  required  for  taking  up  back  lash.  The  chips 
are  disposed  of  without  coming  in  contact  with  any  of  the 
moving  parts  and  are  removed  by  taking  out  a  pan  located 
directly  back  of  the  door  in  the  frame  of  the  machine.  The 
chip  pan  and  the  receptacle  for  oil  are  the  only  parts  inside 
of  the  frame.  The  oil  pump  Is  located  on  the  outside  and 
below  the  oil  supply,  which  obviates  the  necessity  of  priming 
the  pump. 


LapoiBte  VerUcal  Key-seating  Machine  with  Automatic  Peed,  Release  ol 
Cutter  and  Stop 

gears  made  in  one  piece  with,  or  placed  on,  a  shaft  can  be 
either  held  in  the  spindle  with  a  draw-in  collet  or  can  be 
held  between  centers. 

A  micrometer  is  provided  for  gaging  the  depth  of  the  cut 
with   graduations  on  a  disk   6   inches  in  diameter,   which   is 


LAPOINTB  VERTICAL  KEY-SEATING  MACHINE 

The  machine  illustrated  in  the  accompanying  half-tone 
engraving  is  designed  and  built  by  the  Lapointe  Machine 
Tool  Co.,  Hudson.  Mass.  It  is  intended  for  general  key-seat- 
ing, and  is  provided  with  automatic  feed,  automatic  release 
for  the  cutter,  and  automatic  stop  for  any  depth  of  keyway 
desired.  The  work  to  be  operated  upon  In  the  machine  is 
first  put  onto  a  bushing  fitting  the  hole  in  the  work,  and  is 
fastened  by  means  of  a  clamping  arm,  one  end  of  which  rests 
on  the  work  and  the  opposite  end  on  a  post  adjustable  to 
the  height   of  the  work;    the  clamping  arm   is  held  down  by 
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TTiPans  of  a  screw  provided  with  a  hand-wheel.  The  iiiaohlne 
Is  then  started  by  means  of  the  operating  liaudle  A  and  the 
depth  of  cut  required  is  determined  by  means  of  the  depth 
regulator  B.  which  can  be  set  in  any  of  the  holes  in  the 
index  plate  ('.  When  the  machine  is  in  operation,  the  index 
plate  revolves,  and  In  due  time  the  deptli  regulator  or  finger 
eomes  in  contact  with  a  cam  on  the  operating  lever,  thereby 
stopping  the  machine.  The  Index  plate  is  provided  with 
forty  holes,  the  distance  between  each  hole  being  equivalent 
to  a  depth  of  0.010  inch  In  the  keyway. 

The  cutter  consists  of  a  broaching  bar  provided  willi  ten 
tieth,  each  cutting  its  proportionate  part  at  each  strolse  of 
the  bar.  The  fact  that  the  bar  is  provided  with  a  series 
of  teeth  reduces  the  number  of  strokes  necessary  for  cut- 
ting keyways  as  compared  with  the  time  required  when 
using  a  bar  with  a  single  cutter.  The  feeding  of  the  cutter 
is  accomplished  by  means,  of  a  wedge  E  sliding  on  the  back 
of  the  bar.  automatically  advancing  at  every  stroke,  and 
automatically  released  on  every  return  stroke  by  allowing 
the  wedge  to  drop  back  half  the  distance  of  its  advance,  so 
that  the  cutter  is  prevented  from  rubbing  against  the  work 
on  the  return  stroke.  The  machine  is  provided  with  quick 
return  for  the  cutter  bar. 

The  machine  has  a  tilted  table  used  when  cutting  tapered 
keyways.  and  is  also  arranged  for  hand  operation  when  re- 
quired, the  feed  being  disconnected  by  the  feed-key  releas- 
ing handle  D.  The  drite  is  by  means  of  a  tight  and  loose 
pulley,  so  that  it  can  be  belted  directly  to  the  main  shaft, 
thereby  making  a  countershaft  unnecessary.  The  loose 
pulley  is  provided  with  a  self-oiling  arrangement  and  will 
run  for  at  least  a  year  without  attention. 


THE   CHICAGO   DUPLEX   HAND  MILLING 
MACHINE 

A  number  of  improvements  have  been  introduced  in  the 
new  design  of  the  Chicago  hand  millers,  manufactured  by 
the  Chicago  Machine  Tool  Co..  of  Chicago,  111.,  the  most  iiu- 


vertical  and  hori/.ontal  spindles  on  the  game  machine,  to- 
gether with  an  exceptionally  large  range  for  a  hand  uilller, 
adapts  It  to  a  large  variety  of  work.  The  maihiue  illus- 
IraU'd  Is  known  as  the  No.  :i  Duplex  milUr.  and  Ik  sbowu  In 
Klg     1    with   the    vertical   atlai-hnient   in   place.     This   altach- 


Fig.  1.    Chicago  MacMne  1*001  Co. '8  No.  3  Duplex  Hand  MUling 
Machine  with  Vertical  Attachment 

pcrtant  ones  of  which  ar?  illustrated  in  the  accompanying 
half-tone  engravings.  The  machine  is  of  the  "Duplex"  type. 
the  name  being  derived  from  the  fact  that  a  vertical  attachment 
is   furnished   with    each   machine.     The   combination   of   both 


Fig.  2.    The  Chicago  Duplex  Miller  wllh  Overhanglntf  Arm. 
ready  for  Horizontal  Mining 

nient  is  one  of  the  most  important  features  of  the  machine, 
as  it  makes  it  particularly  adapted  to  tool-room  work  and 
also  makes  it  valuable  in  the  manufacture  of  small  parts  for 
locks,  typewriters,  guns,  sewing  machines,  etc.  In  Fig.  5  is 
shown  a  front  view  of  the  machine  with  the  vertical  attach- 
ment in  place.  It  will  be  noted  from  these  two  illustrations 
that  the  machine  is  of  a  particularly  rigid  design.  The  table 
has  a  very  wide  bearing  on  the  saddle  in  order  to  insure 
rigidity,  which  is  an  essential  feature  in  any  type  of  milling 
machine.  A  taper  gib  is  provided  for  taking  up  the  wear; 
this  gib  is  easily  adjusted  when  required. 


Fig.  3.     Parts  of  Vertical  Mining  Attachment 

The  saddle  is  so  proportioned  that  the  overhang  of  the  table 
is  minimized  even  when  feeding  the  work  to  the  limit  of  the 
capacity  of  the  machine.  The  design  permits  the  application 
of  automatic  feed  at  any  time,  it  required.  The  knee  is  of 
box  construction,  and  having  no  opening  at  the  top,  there  is 
no  tendency  to  spring  it  when  the  saddle  is  clamped.  It 
will  be  noted  in  Fig.  1  that  the  knee  has  a  long  bearing  on 
the  column  in  order  to  give  the  required  stiffness.  The  ma- 
chine has  a  crank  feed  for  the  table  as  well  as  a  hand  lever 
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feed  anil  power  feed.  The  hand  lever  can  be  used  to  good  ad- 
vantage lor  quick  return  of  the  table  after  a  cut  has  been 
taken.  A  hand  lever  feed  for  the  vertical  movement  of  the 
l:nee  is  also  provided,  as  shown  in  1-^lg.  5.  This  hand  lever 
is  fasler.cd  to  a  shaft  carrying  on  its  other  end  a  pinion  mesh- 
ing with  a  rack  secured  to  the  column.  A  bra<ket  which 
carries  the   nut    lor   the  transverse   feed-screw    is   fastened   to 


Fig.  4.    Part  of  Column  for  Hand  MlUer, 
showing  Oil  Reservoirs 


Fig.  5. 


Front  View  of  Chicago  Hand  Miller  with 
Vertical  Attachment 


ill  the  l:caring.  In  this  casing  an  oil  reservoir  1)  is  pro- 
vided, this  being  cored  out  in  the  casting.  The  ends  of  the 
wIck  previously  mentioned  are  dipped  into  this  reservoir 
which  contains  enough  oil  for  the  running  of  the  maehine 
lor  a  fuil  year.  The  arrangement  insures  perfect  lubrication 
of  the  bearings,  eliminates  wear,  and  makes  smooth  running 
possible.  The  same  illustration  also  shows  the  draw  bar  E. 
the  sleeve  /•'  and  the  collet  G.  End  mills 
are  held  in  place  in  the  vertical  altach- 
inent  by  the  draw-in  collet,  this  latter  be- 
ing inlerchangeable  on  the  vertical  and 
horizontal     sjiindles. 

The   Machine   Us9d   as  a  Horizontal 
Miller 

In  Fig.  '1  the  machine  is  shown  with 
the  vertical  attachment  removed  and  the 
overhanging  arm  in  place  supporting  the 
outer  end  of  the  arbor.  It  takes  but  a  few 
minutes  to  change  over  the  machine  from 
vertical  to  horizontal.  The  horizontal 
spindle  of  the  machine  is  bored  to  receive 
a  Xo.  9  Brown  &  Sharpe  taper  shank. 

The  respective  parts  of  the  horizontal 
spindle  are  shown  in  Fig.  6,  in  which  illus- 
tration H  is  the  spindle  proper,  and  ./ 
and  K  bronze  bearings  fitted  to  tapered 
bores  in  the  column.  Adjusting  collars 
are  provided  for  taking  up  the  wear  occur- 
ring in  the  bearings.  The  wicks  provided 
for  the  lubrication  are  also  shown  and  a 
good  idea  of  the  novel  arrangement  pro- 
vided for  the  oiling  of  the  bearings  may  be 
obtained  from  Fig.  4.  Two  reservoirs  L 
and  M.  ccrcd  out  in  the  casting,  are  pro- 
vided in  the  column  under  each  bearing; 
these  are  filled  w-ith  cotton  and  oil  and 
furnish  sufficient  lubrication  for  a  full 
year  by  means  of  the  wicks  in  the  bronze 
bearings  laid  in  a  groove  cut  for  the  pur- 
pose. The  machine  may  thus  be  run  at 
high  speeds  without  danger  of  heating  the 
bearings. 


the  saddle  and  extends  into  a  slot  cast  in  the  side  of  the 
knee.  This  arrangement  protects  the  feed-screw  and  prevents 
chips  or  dirt  from  falling  inside  the  knee. 

The  Vertical  Attachment 
One  of  the  main  features  of  the  vertical  attachment  is  that 
there   are    no    gears    in    connection    with    Its   drive,    it   being 
driven  by  a  belt  from  a  pulley  on  the  rear  end  of  the  hori- 
zontal spindle,  as  shown  in  Fig.  1.     The  belt  runs  over  idler 


The  Power  Feed 
The  power  feed  of  the  machine  is  taken  from  a  cone  pulley 
at  the  rear  end  of  the  spindle  to  a  three-step  cone  pulley  on 
the  rear  of  the  gear  box,  as  shown  in  Fig.  1.  From  the  gear 
box  the  drive  is  through  the  universal  joint  shaft  to  a  pair 
of  45-degree  spiral  gears  in  the  saddle.  As  shown  in  Fig.  7, 
a  worm  is  fastened  on  the  same  shaft  as  one  of  these  spiral 
gears  and   the   whole   mechanism   is   held   in   a  rocker  which 


Fig.  6.    Horizontal  Spindle  and  Bearing  Bushings 

pulleys  shown  at  the  top  of  the  machine.  In  Fig.  3  are 
shown  the  main  parts  of  the  vertical  attachment.  The  spindle 
A  is  bored  to  receive  a  No.  9  Brown  &  Sharpe  taper.  This 
spindle  runs  in  the  split  bronze  bearing  B.  a  slot  in  which 
runs  the  entire  length  of  the  bearing  and  in  which  is  laid  a 
wick  for  lubrication.  The  casing  C  which  contains  the 
spindle  bearing,  spindle  and  other  parts,  is  also  split  and 
provided  with  screws  for  taking  up  any  wear  that  may  occur 


Fig.  7.    Table  and  Saddle  of  Chicago  Hand  MiUer 

throws  the  work  in  and  out  of  mesh  with  a  rack  in  the  table. 
The  worm  has  at  all  times  five  teeth  in  working  contact  with 
the  rack. 

The  design  of  the  gear  box  is  shown  in  Fig.  S.  The  feed 
gear  mechanism  consists  essentially  of  a  set  of  planetary  gears 
contained  in  a  compact  case.  Through  this  set  of  planetary 
gears  the  desired  reduction  of  the  spindle  speed  is  obtained 
to  give  the  proper  feed  for  the  table.     The  feed  mechanism  is 
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extremely  simple  and  yet  very  effective.  The  cone  pulleys 
which  transmit  the  power  from  the  spindle  to  the  teed  gear 
box  are  InteiilianKeable.  so  that  six  chaiim's  of  feed  are  ob- 
tainable. 


Flgr.  8.    The  Simple  Oear<box  Parte  of  the  ChtcuKo  Hund  Miller 

The  counter-shaft  furnished  with  the  ni'ichiiie  has  self-oil- 
ing shaft  bearings  and  it  is  not  necessary  to  refill  the  oil 
chambers  more  than  once  a  year.  This  feature  alone  is  of 
great  importance  as  it  eliminates  the  usual  counter-shaft 
troubles. 


revolving  cutter  m  iiiik  uilachiiieiit  is  hioughl  up  atroBS  the 
outer  end  of  the  uiilliiisheii  blank,  milling  away  one  8ld<-  ■>(  it. 
not  (juite  to  the  ci  liter,  as  shown  in  Fig.  2.  Tl 
allaclinient  Is  then  ulthdrawn.  the  work-eplndle  Is  t 
and  the  toolh-(Utllng  tool  Is  brought  Into  action.  I  he  pilot 
of  the  driving  spindle  A,  Fig.  4.  enters  the  bore  of  the  work. 
To  A  Is  pinned  the  clutch  B.  having  a  single  tooth,  which 
engages  the  cut  or  recess  in  the  work,  and  thus  drives  the 
spindle  A  and  the  connected  train  of  gears.  After  the  cutting 
of  the  teeth,  the  hub  of  the  work  is  faced  off  as  sliown  to  the 
right,  Fig.  2.  thereby  removing  I  he  milled  recess.  This 
method  gives  a  drive  strong  enough  for  the  heaviest  duty,  up 
lo  the  point  of  breakage. 

The  principle  of  operation  is  the  same  as  in  the  case  of  the 
original  tool.  As  the  attachment  is  fed  onto  the  work,  the 
spindle  A  (Fig.  4)  Is  driven  by  the  means  Just  described, 
dutch  B  being  held  in  engagement  by  the  pressure  of  "a  long 
spring  in  the  shank  of  the  tool.  A  long  worm  D,  keyed  to  the 
spindle  A.  and  moving  longitudinally  with  it.  engages  a  worm- 


Fig.  1.     Automatic  Screw  Machine  with  Attachment  for  Cutting  Helical  Steel  Gears 


Messrs.  Hill.  Clarke  &  Co.,  of  Chicago,  III.,  are  the  selling 
agents  of  this  machine  and  it  may  be  seen  In  operation  in 
the  demonsiration  shops  of  this  concern. 


ATTACHMENT  FOR  CUTTING  HELICAL  STEEL 

GEARS 

In  the  April,  1909,  issue  of  Machixert  an  article  was  pub- 
lished entitled  "Cutting  Helical  Gears  on  the  Brown  &  Sharpe 
Automatic  Screw  Machine."  This  described  the  tools  and 
methods  employed  in  the  unusual  operation  of  cutting  helical 
gear-teeth  in  the  screw  machine.  As  will  be  remembered,  this 
was  done  by  running  a  revolving  gear,  having  teeth  of  such 
shape  as  to  mesh  properly  with  the  finished  work,  over  the 
revolving  blank;  the  face  of  the  gear  was  ground,  and  set  in 
the  same  plane  with  the  axis  of  the  work,  thus  providing  a 
cutting  edge  which  formed  the  teeth  in  the  blank.  The  tool 
illustrated  herewith,  made  by  the  Brown  &  Sharpe  Mfg.  Co.. 
Providence,  R.  I.,  works  on  the  same  principle,  as  will  be 
understood  from  the  following  description.  Certain  very  inter- 
esting changes  have  been  made  in  its  construction,  however,  to 
fit  it  for  heavy  cutting  in  steel,  the  former  tool  being  better 
adapted  to  work  on  brass  and  similar  materials. 

In  the  original  attachment,  the  cutter  was  driven  from  the 
work  by  a  three-cornered  center,  which  was  forced  by  spring 
pressure  into  the  bore  of  the  blank.  For  cutting  steel  it  was 
found  unsafe  to  trust  this,  so  another,  and  very  ingenious, 
expedient  was  resorted  to.  On  the  rear  cross-slide  in  Fig.  l 
is  shown  mounted  a  milling  attachment.  Just  previous  to  the 
tooth-cutting  operation,  the  work  spindle  is  stopped,  and  the 


wheel  E.  which  is  keyed  to  an  arbor  carrying  driving  gear  F 
(Fig.  3)  at  the  outer  end.  This  latter,  through  idler  G.  drives 
gear  H,  which  is  keyed  to  the  cutter  spindle.  The  cutter  J  is 
thus  driven  in  synchronism  with  the  rotation  of  the  work. 

As  described  in  the  previous  article,  provision  is  made  for 
keeping  the  cutter  and  work  in  step  with  each  other  during 
the  longitudinal  feeding  of  the  turret  slide.  As  the  attach- 
ment is  pushed  over  the  work,  spindle  A.  clutch  B  (in  engage- 
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Fig.  2.    Blank  with  Rece3s  for  driving  while  Teeth  are  cut,  and  Finished  Gear 

ment  with  it),  and  worm  D  are  pushed  back  against  the  pres- 
sure of  the  spring  in  the  shank  of  the  tool.  This  backward 
movement,  through  the  axial  movement  of  D.  rotates  worm- 
wheel  E  in  just  the  right  ratio  to  keep  the  cutter  in  step  with 
the  work.  The  cutter  J  and  the  work  are  thus  always  in  step 
with  each  other,  whatever  the  rate  of  rotation  of  the  work,  or 
the  feeding  movement  of  the  attachment.  The  slow  forward 
feeding  of  the  latter  over  the  work  thus  causes  the  hardened 
and  ground  face  of  the  cutter  ./  to  form  teeth  of  the  desired 
shape  in  the  work. 
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A  number  of  adjiistnients  are  provided  In  this  Unproved 
attat'liment,  which  tend  toward  Increased  convenience  and 
accuracy.  The  spiiidlp  of  worinwheel  E  and  gear  /■'  is  mounted 
iu  an  eccentric  sleeve,  which  may  be  rocked  by  suitable  ad- 
justing screws  lo  take  up  all  back  lash  between  /*  and  E,  and 
still  leave  a  running  tit.  Sector  A'  is  pivoted  to  a  hub  on  this 
eccentric  sleeve,  so  that  G  is  always  in  propei-  mesh  with  F. 


The  machine  is  intended  for  drilling  any  number  of  holes 
up  to  sixteen,  simultaneously.  Each  drill  is  driven  through 
a  universal  joint,  the  drill  spindles  proper  having  an  inde- 
liendent  vertical  adjustment  of  two  inches,  so  that  even 
though  the  drills  may  be  of  different  lengths,  they  may  be  all 
set  so  as  to  start  at  the  same  time.  The  spindles  are  driven 
entirely   through  gears,  four  speed  changes  being  obtainable. 
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Fig.  3. 


Front  Side  of  Spiral  Ge<ir-cuttlng  Attachment  for  Steel 
Oeara,  showing  Gearing 


Fig.  4. 


Rear  View  of  Attachment    showing  Drl\'ing  Clutch,  Wotm-gear 
and  Tooth-cutting  Tool 


and   so  that   it  may   be   adjusted    to   properly   mesh   with   //. 
A  screw  locks  this  adjustment. 

The  cutter  spindle  is  mounted  in  a  slide  M,  which  is  ad- 
justed vertically  to  give  the  desired  pitch  diameter  for  the 
finished  gear  teeth.  The  overhanging  end  of  the  spindle  is 
supported  by  the  outboard  bearing  A'.  Slide  if  is  supported. 
in  turn,  on  cross-slide  O,  which  may  be  adjusted  horizontally 


Pigs.  1  and  2.    Fok  Universally  Adjustable  Multiple  Spindle  Drill 

to  bring  the  face  of  the  cutter  in  the  same  plane  with  the  axis 
of  the  work.  Both  the  vertical  adjustment  for  diameter  and 
the  horizontal  adjustment  for  centering  the  cutter  are  effected 
by  fine  pitch  adjusting  screws;  when  made,  the  adjustments 
are  firmly  held  by  clamp  bolts. 


FOX  ADJUSTABLE  MULTIPLE  SPINDLE  DRILL 

The  accompanying  illustrations  show  two  views  of  the  No. 
2  Fox  universally  adjustable  multiple  drill,  a  description  of 
the  various  features  of  which  is  given  below.  This  machine 
is  built  and  placed  on  tlje  market  by  the  Fox  Machine  Co., 
815-825  N.  Front  St.,  Grand  Rapids,  Mich. 


The  main  drive  consists  of  a  loose  and  tight  pulley  having  a 
■1-inch  belt.  The  pulleys  are  14  inches  in  diameter  and 
are  so  placed  on  the  machine  that  a  convenient  arrangement 
for  motor  drive  can  easily  be  made. 

The  drill  head  is  bolted  solidly  to  the  column  and  the  feed 
is  accomplished  by  raising  the  knee  of  the  machine  while 
the    drills    remain    stationary    in    the    longitudinal    direction, 

capable  only  of  the  vertical 
adjustment,  already  re- 
ferred to.  The  standard 
drill  head  is  adapted  for 
drilling  holes  within  a  rect- 
angle 8  inches  wide  by  14 
inches  long,  but  the  head 
may  be  varied  somewhat  to 
meet  special  conditions. 
The  main  driving  shaft 
runs  at  a  constant  speed 
and  the  feed  mechanism  is 
operated  directly  from  this 
shaft.  Five  changes  of  feed 
are  obtainable,  and  as  the 
whole  feed  mechanism  is 
operated  by  means  of  gear- 
ing, it  is  entirely  positive 
in  its  action.  An  automatic 
trip  is  provided  so  that  at 
the  proper  time  the  feed  is 
thrown  out,  and  then  the 
table  returns  automatically 
to  its  lowest  position.  An 
adjustable  buffer  is  pro- 
vided so  as  to  eliminate  the 
shock  when  the  table  de- 
scends to  the  required  posi- 
tion on  the  machine.  The 
knee  may  be  operated 
either  by  hand  or  power 
feed  through  a  steel  pinion 
meshing  with  a  wide  steel 
rack  bolted  to  the  face  of 
the  column.  This  latter  is  of 
a  cored-out  box  section  and 
is  provided  with  a  very  substantial  base  having  an  oil  pan 
along  the  edges;  the  table  is  also  provided  with  very  liberal 
oil  channels  along  its  outer  edges.  The  knee  is  made  of  a  full 
box  section  to  Insure  sufficient  strength  and  eliminate  vibra- 
tion. The  entire  machine  is  constructed  on  the  unit  sys- 
tem, each  of  the  various  units  being  attached  to  the  main 
frame. 

Spindles,  shafts,  etc.,  are  all  finished  in  the  grinding  ma- 
chine. All  sliding  bearing  surfaces  are  carefully  scraped, 
and  the  drill  spindles  are  made  of  high  grade  steel  running 
in  bronze  bearings.  The  gears  are  all  made  of  steel  or 
bronze,  and  the  principal  steel  gears  are  case-hardened. 
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The  niauhine,  as  i-egulnrly  furnisheil,  will  drive  from  1/lG 
to  H/8-ineh  drills.  The  latter  size  drills  require  somewhat 
heavier  spindles  and  universal  joints  than  the  former.  The 
machine  may,  however,  be  furnished  for  special  requirements 
to  drive  sixteen  3/8-lnch  drills,  twelve  1,  2lnch  drills,  ten 
5/8-lneh  drills,  and  eight  3/4-lnih  drills. 

RAIL-LIFTING  MAGNETS 

An  Improved  design  of  rail  lifting  magnets  brought  out 
by  the  Electric  Controller  &  Mfg.  Co.,  of  Cleveland,  O..  was 
Illustrated  -and  described  in  detail  In  the  December,  1908, 
Issue  of  MACiti.NKRY.  The  same  company  has  lately  com- 
pleted some  very  large  lifting  magnets  for  the  handling  of 
the  entire  output  of  the  rail  mill  of  the  United  States  Steel 
Corporation's  plant  at  Gary,  Ind.  This  rati  mill  is  of  the 
most  modern  design  in  every  respect  and  elect ric  power  has 
been    used    throu.ehout    for   driving   purposes      It    was    there- 


effected;    and   as   there   iu   no   possibility  of   bending  the   rail 
when  loading  by  magnets,  loss  on  thU  score  is  eliminated. 


MACHINE  FOR  ROBBING  TAPS 
A  new  type  of  drill  press,  spei  lally  designed  for  use  In 
the  manufacture  of  taps.  Is  shown  in  the  a<companylng  Illus- 
tration. The  machine  Is  built  by  the  Hoefer  Mfg.  Co,  Free- 
port,  111.,  and  embodies  several  Interesting  features  whl<h, 
together  with  the  simplicity  of  action  of  the  machine,  ought 
to  make  It  valuable  for  the  purpose  for  which  It  Is  Intended. 
The  machine  resembles  In  many  respects  an  ordinary  drill 
press,  but  It  differs  notably  in  that  the  automatic  feed 
is  obtained  by  means  of  a  lead-screw  on  the  upper  end  of 
the  spindle,  which  for  this  purpose  Is  extended  through  the 
crown  gear.  The  upper  end  of  the  spindle  Is  turned  down 
to  a  smaller  diameter,  and  the  lead-screw,  consisting  of  a 
threaded   sleeve,   is   fastened   on   the   spindle   by   means   of   a 


Electric  ControUer  is  Mfff.  Co. '8  Rall-Ultlng  Ma^neta  In  Use  Uftinff  eo-foot  R&ila 


fore  a  logical  development  to  handle  the  finished  rail  by  lift- 
ing magnets,  provided  a  successful  magnet  could  be  designed. 
The  difficulty  met  with  in  the  design  of  the  magnet  was  that, 
while  it  was  desirable  from  the  standpoint  of  rail  mill  and 
railroads  alike  to  ship  rails  in  locked  sections,  this  arrange- 
ment of  the  rails  made  it  particularly  difficult  to  handle  them 
with  a  magnet,  the  difficulty  arising  from  the  tact  that  the 
top  layer  of  the  rails  practically  short  circuited  the  magnet 
field,  and  the  magnets  had  to  be  very  powerful  and  carefully 
designed  in  order  to  have  sufficient  strength  to  lift  the  bottom 
layer.  Successful  magnets  were,  however,  furnished  by  the 
Electric  Controller  &  JIfg.  Co.,  and  in  the  accompanying  illus- 
tration one  of  these  magnets  is  shown  in  operation.  The 
magnets  are  capable  of  lifting  locked  sections  of  both  33-  and 
60-foot  rails  having  an  aggregate  weight  of  15  tons. 

The  advantages  of  using  lifting  magnets  for  work  of  this 
kind  may  be  summed  up  as  follows:  Sufficient  laboi  can  be 
dispensed  with  to  make  the  application  commel^ially  profit- 
able as  regards  cost;    a  large  saving  in  time  of  handling  is 


lock  nut.  The  lead-screw  is  removable,  so  that  in  each  case 
it  has  the  same  lead  as  the  tap  to  be  threaded. 

The  tap  blank  is  inserted  in  the  vertical  spindle  in  the 
same  way  as  the  tap  itself  would  be  inserted  in  a  drill  press- 
used  for  tapping,  whereupon  the  blank  is  driven  through  a 
die  bolted  to  the  table  below.  The  tap  blank  passes  through 
two  dies,  one  for  roughing  and  one  for  finishing.  When  the 
threaded  portion  of  the  tap  blank  has  passed  through  the 
die,  the  special  fixture  or  chuck  holding  the  tap  blank  re- 
leases its  hold  on  the  shank,  and  the  tap  drops  through  a 
hole  in  the  table.  At  the  same  time  an  adjustable  dog 
clamped  on  and  revolving  with  the  threaded  sleeve  or  lead- 
screw  throws  out  of  mesh  the  nut  which  engages  the  sleeve, 
whereupon  the  spindle  returns  to  its  original  position,  auto- 
matically, actuated  by  a  counter-balance  weight.  The  ma- 
chine is  then  ready  for  another  blank.  The  nut  engaging 
with  the  sleeve  is  again  thrown  in  mesh  by  means  of  a  hand 
lever  on  the  side  of  the  lower  spindle  bearing. 

The   lower  end   of  the  spindle   is  provided  with   a   Morse 
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taper  into  wliicli  is  (iili'd  a  sperial  tlxlure  fi;r  lioidiiig  tlu> 
snuare  liead  of  the  tap  blanlis.  An  interesting  feature  In 
connection  with  the  spindle  end  is  the  special  method  em- 
ployed for  cutting  the  slot  required  for  removing  the  Morse 
taper  shanks.  Mcst  manufacturers  make  slots  for  drift  pins 
by  drilling  three  holes  through  the  spindle  and  then  working 
out  the  remainder  of  the  metal  by  means  ol'  a  chisel.  In 
the  present  case,  however,  the  slots  in  the  spindle  head  are 
milled  out  on  a  machine  made  for  that  purpose  with  two 
milling  cutters  working  one  from  each  side  simultaneously. 
This  results  in   a  central  and   smoothiy   finished   slot. 


Hoeler  Mt'g.  Co. "a  Machine  for  Threading  Taps 

The  machine  as  sliown  in  the  accompanying  illustration  is 
provided  with  four  spindles  and  thus  provides  for  two  sets 
of  dies.  One  man  can  easily  operate  a  machine  of  this  type. 
Each  of  the  spindles  is  attached  to  an  independent  column, 
and  is  equipped  with  its  own  independent  driving  mechan- 
ism, although  all  four  columns  are  bolted  to  the  same  base- 
plate. As  will  be  seen  from  the  illustration,  the  columns 
supporting  the  spindle  heads  and  driving  mechanism  are  of 
the  box  type,  in  order  to  provide  strength.  The  upper  head 
is  fitted  with  an  additional  brace  supporting  the  outer  end 
of  the  cone  pulley  shaft.  One  oil  pump  supplies  oil  to  all 
the  four  spindles,  and  drainage  is  provided  from  the  tables 
to  the  oil  pan  base  so  that  the  oil  can  be  used  over  and  over. 

Due  to  the  fact  that  tlie  threading  of  tap  blanks  does  not 
require  high  speed,  the  back-gears  are  designed  to  be  left 
permanently  in  mesh  and  changes  of  speed  are  made  only 
by  shifting  the  belt  on  the  cone  pulleys.  Each  lower  cone 
pulley  is  driven  at  right  angles  from  a  shaCt  having  a  loose 
and  tight  pulley,  so  that  each  spindle  can  be  stopped  inde- 
pendently by  means  of  the  belt  shifting  levers  projecting 
through  under  the  tables.  Each  table  can  also  be  raised  and 
lowered  independently  of  the  others  by  means  of  a  screw 
passing  through  a  nut  attached  to  the  table  and  provided  at 
its  upper  end  with  a  bevel  gear  drive  and  crank. 


A  NEW  LINE  OF  MOTOR  STARTERS 

A  new  line  of  motor  starters  has  been  brought  out  by  tlie 
Electric  Controller  &  Mfg.  Co..  of  Cleveland,  0.,  one  example 
of  the  new  type  being  shown  in  tlie  accompanying  half-tone, 
where  both  a  front  and  rear  view  are  illustrated.  The  new 
design  has  been  brought  out  on  account  of  the  demand  for  a 
motor  starter  of  rugged  construction.  The  improvement  on 
previous  types  is  embodied  in  the  following  features.  The 
magnetic  switch  can  be  closed  only  by  bringing  the  arm  to 
the  "off"  position,  thus  preventing  injuries  and  overloads 
to  the  motor  upon  the  return  of  voltage  after  voltage  failure. 
The  magnetic  switch  can  be  held  closed  to  the  arm  on  any 
accelerating  step  only  by  holding  in  a  push  button;   this  pre- 


vents a:;y  of  the  starting  resistance  being  permanently  left 
In  the  circuit  and  thereby  burning  out  the  resistance.  Final- 
ly, the  magnetic  switch  will  maintain  itself  closed  only  when 
the  arm  is  at  the  "full-on"  position.         • 

The  new  line  of  starters  is  essentially  of  the  mill  type  de- 
sign. They  are  made  in  panels  having  supporting  feet,  as 
shown,  and  are  completely  self-contained;  the  dimensions  of 
the  different  types  vary  only  in  height.  Nothing  projects  be- 
yond the  slates,  so  that  adjacent  starters  may  be  placed 
side  by  side,   forming  a   continuous  control  board. 

Experience  has  shown  that  the  no-voltage  protection  se- 
cured by  a  spring  return  arm  is  open  to  the  objections  that 
the  spring  is  likely  to  be  either  broken  or  weakened,  so  that 
upon  voltagj  failure  the  arm  does  not  return  to  the  "off" 
p-ositicn;  in  the  second  place,  the  contacts  may  become  so 
roughened  that  the  spring  is  net  powerful  enough  to  move 
the  arm.  Besides,  an  ignoi-ant  operator  may  block  the  arm 
in  the  "off"  position,  so  that  it  is  impossible  for  the  spring 
to  properly  perform  its  function.  If  the  arm  is  net  returned 
to  the  "off"  position  upon  voltage  failure,  the  motor  will  be 
subjected  to  a  damaging  overload  upon  the  return  of  the  volt- 
age. In  this  line  of  motor  starters,  therefore,  the  spring  is 
eliminated,  and  the  no-voltage  protection  is  secured  by  a  mag- 
netic switch  which  opens  ui)on  voltage  failure.  The  same 
magnetic  switch  in  connection  with  an  overload  coil  Is  used 
for  securing  overload  protection.  The  feature  for  securing 
overload  protection  thus  possesses  the  same  arc  breaking 
ability  as  a  circuit  breaker. 

The  resistance  Angers,  contacts,  etc.  used  in  these  motor 
starters  are  of  the  same  design  and  material  as  used  in  the 
builders'  controllers  for  heavy  service.  The  starters  are  fur- 
nished in  several  forms,  beginning  with  a  very  simple  type, 
and  elaborated  on  to  embrace  such  f'^atures  as  no-voltage 
release,  overload  protection,  and  separate  and  different  over- 
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Front  and  Rear  Views  of  tiie  Electric  Controller  &  Mfg.  Co.'d  MiU 
Type  Motor  Scartera 

load  protection  for  accelerating,  the  last-named  feature  allow- 
ing more  current  to  flow  through  the  motor  during  starting 
than  during  running.  Since  starting  is  relatively  infrequent, 
the  motor  will  not  be  injured  by  employing  a  starting  current 
in  excess  of  the  running  current.  This  feature  is  of  particu- 
lar value  when  the  motor  is  connected  to  loads  having  great 
inertia,  such  as  a  hot  saw  or  press  with  a  heavy  fiy-wheel, 
where  the  mere  acceleration  of  the  load  demands  a  consider- 
able expenditure  of  work.  By  allowing  more  current  to  flow 
through  the  motor  during  starting,  the  starting  time  will  be 
materially  reduced,  which  in  many  instances  is  of  particu- 
larly  great   importance. 
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DAVIS  16-INCH  ENGINE  LATHE  WITH  MOTOR 
ATTACHMENT 

In  the  July  issue  of  XlAriiiNKiiY,  referenie  was  iniule  to  u 
1  l-inch  lathe  built  by  the  W.  I*.  Davis  Machine  Co..  Roches- 
iti-.  X.  Y.  The  aci-ompanylug  illustra- 
lioii  shows  a  IG-lnch  by  8-fcol  engin.^ 
lathe,  built  by  the  same  company,  pro- 
vided with  a  motor  attachment.  This  hit- 
liT  can  be  attached  to  any  size  or  type 
of  lathe  and  is  of  a  very  simple  design. 
A  small  lever  is  placed  directly  under 
the  table  on  which  the  motor  and  coun- 
ter-shaft are  mounted:  by  means  of  this 
lever  the  belt  can  be  tightened  from  time 
to  time  and  no  lacing  is  required.  A 
friction  clutch  is  provided  in  the  counter- 
shaft, attached  directly  to  the  inside  of 
the  large  spur  gear.  By  means  of  this 
friction  clutch  the  counter-shaft  can  be 
stopped  and  started  as  required  without 
stopping  the  motor. 

A  quick  change  feed  device  is  provided 
on  the  lathe  by  means  of  which  any 
thread  ranging  from  3  to  40  threads  per 
inch  can  be  cut,  and  any  feed  required 
for  turning  obtained.  A  feature  of  con- 
siderable convenience  and  Importance  in 
this  lathe  is  introduced  in  form  of  a 
small  dial  attached  to  the  right-hand  side 
of  the  carriage,  by  which,  when  cutting 
threads,  a  nut  can  be  opened  and  closed 

on  the  lead-screw,  so  as  to  "catch"  the  thread  at   the  proper 
moment.  * 


NEW  MACHINERY  AND  TOOLS  NOTES 

Si:t  oi  Colu  .v.xk  Vm'K  Ciiiwki.s:  Lynn  Tool  I'urging  Co.. 
Lynn,  Mass.  Set  containing  twelve  (ooIb  consigling  of  band- 
forged  cold  and  cape  chisi'ls.  including  center  punch.  The 
tools  are  hand  forged  from  7,  Hl-lnch  octagon  slecl,  0'...  inches 
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HANDY  SHRINKAGE  RULE 

A  handy  shrinkage  rule,  as  shown  in  the  accompanying 
il)i:stration,  has  been  brought  out  by  the  Keuffel  &  Esser  Co.. 
AiJams  and  Third  Sts.,  Hoboken.  N.  J.  It  is  intended  to  fill 
the  demand  for  an  accurate,  well  finished  shrinkage  rule  at 
a  moderate  price.     The  particularly  desirable  feature  of  this 
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shrinkage  rule  is  tliat  each  of  the  four  edges  is  graduated 
in  16ths,  instead  of  in  8ths.  lOths,  12ths  and  16ths.  on  re- 
spective edges,  as  is  the  case  with  the  old  style  shrinkage 
rule.  All  the  edges  are  numbered  from  left  to  right,  so  that 
the  rule  is  always  in  proper  position  for  use.  The  rule  is  two 
feet  long,  nominal  size,  the  graduations  being  made  in  four 
different  scales  for  12.1,  12 1/8,  12  3/16  and  12 1/4  inches 
shrinkage  measure,  respectively,  to  the  foot. 


A  German  company  has,  according  to  the  Scientific  Ameri- 
can, placed  on  the  market  a  special  electric  generating  equip- 
ment adapted  to  be  operated  by  wind  power.  The  installa- 
tion comprises  a  dynamo  and  a  storage  battery,  the  latter 
serving  to  store  the  excess  power  until  such  time  as  It  is 
required.  The  apparatus  is  entirely  automatic,  and  requires 
absolutely  no  attention  except  in  time  of  storm,  when  it  is 
necessary  to  reduce  the  sail  area  of  the  wind  wheel.  A  spe- 
cial regulator  used  with  this  apparatus  automatically  keeps 
a  constant  pressure  on  the  lighting  circuit,  this  being  en- 
tirely independent  of  the  number  of  revolutions  of  the  dynamo 
or  the  condition  of  the  storage  battery. 


A  large  power  station  is  being  built  in  Japan  to  furnish 
current  for  Tokyo.  Yokohama,  and  adjacent  cities  and  towns, 
which  will  have  a  capacity  of  GO.OOO  horse-power.  The  power 
will  be  derived  from  a  600-foot  head  of  water.  Six  genera- 
tors of  the  3-ph?rse.  23-cycle  type,  directly  coupled  to  turbines, 
will  be  installed.   Each  turbine  will  develop  13. .300  horse-power. 


Davis  16-lncb  by  8-feet  Motor-driven  Enerlne  Lathe 

long,  and  placed  in  a  cloth  case  with  a  place  for  each  tool. 
CoMBiNt;!)  Milling  and  Bokino  Machine:  Cincinnati  Punch 
&  Shear  Co..  Cincinnati.  O.  This  tool  resembles  a  slab  mill- 
ing machine  of  the  planer  type,  except  that  the  spindle  is 
provided  with  the  longitudinal  feed  necessary  for  boring. 
This  makes  a  combination  tool  which  has  been  found  very 
useful  on  a  wide  range  of  work. 

Test  Lndicator:   J.  L.  Wolfe.  Bridgeport.  Conn.     This  indi- 
cator is  readily  applied  to  work  in  the  lathe,  milling  machine, 
and    shaper.    or   on    the   bench.     It    has   a   dial    graduated   to 
thousandths   of   an    inch,   and   the'  scale   covers    1  16   inch    in 
either  direction.     It  is  simple  and  compact  and 
for  this  reason  suitable  for  work  in  the  machine 
shop. 

P^RicTiON  Dbivkn  Drill  Prf.ss;  Barry  &  Zecker 
Co..  Lancaster.  Pa.  In  this  machine  the  driving 
friction  disk  rests  directly  on  the  driving  pulley. 
and  the  friction  is  secured  by  means  of  the 
weight  of  the  disk.  The  position  of  the  disk  in  relation  to  the 
driving  pulley  is  controlled  by  the  foot,  as  is  also  the  position 
of  the  driving  belt.  The  friction  disk  can  easily  be  raised  out 
of  contact  with  the  wheel,  so  that  a  single  pulley  drive  can 
be  used.     The  machine  will  drill  up  to  9/16-inch  holes. 

Flat  Taper  Siiani<:  Drill:  Cleveland  Twist  Drill  Co..  Cleve- 
land. O.  This  tool,  known  as  the  Paragon  drill,  is  twisted 
from  flat  stock  and  provided  with  a  flat  shank,  not  twisted, 
but  forged  and  ground  to  size.  The  shank  is  of  uniform 
taper  on  the  flat  sides  as  well  as  on  the  rounded  edges.  A 
socket  to  take  these  flat  drills  is  also  provided,  the  outside 
of  which  fits  the  regular  drill  socket  tapers.  The  strain  on 
the  fiat  shank  is^  distributed  over  its  total  length,  thereby 
eliminating  danger  of  breakage. 

DoiTRLE  Back-Geared  Encine  Latbe:  New  Haven  Mfg.  Co., 
N'ew  Haven.  Conn.  This  lathe  is  built  in  two  styles,  either 
with  quick  change  gear  device  or  with  a  feed  box  having  three 
feeds.  Threads  or  feeds  from  2  to  28  per  inch  can  be  ob- 
tained by  the  former,  while  with  the  latter,  threads  ranging 
from  1  to  28  per  inch  can  be  obtained  with  only  nine  change 
gears.  The  lathe  has  nine  spindle  speeds  for  each  counter- 
shaft speed,  which  with  a  two-speed  counter  gives  from  T's 
to  333  revolutions  per  minute. 

On.  Burni.m;  Fiunace  fo:;  Heat  Tre.\tment  of  Steel:  Tate. 
Jones  &  Co..  Pittsburg.  Pa.  This  furnace  has  been  designed 
on  account  of  the  ease  with  which  the  temperature  can  be 
regulated  in  oil  burning  furnaces,  and  is  of  iron  construction 
with  fire-briclc  lining.  The  oil  is  carried  in  a  tank  at  the 
side  of  the  furnace  and  is  forced  into  the  burner  frcm  the 
tank  by  means  of  air  pressure  frcm  the  regular  shop  blast, 
or  from  a  small  blower  placed  at  the  side  of  the  machine. 
The  flame  is  so  diverted  that  a  uniform  temperature  is  main- 
tained in  all  sections  of  the  furnace. 

Plain  Grindinc  Machine:  Modern  Tool  Co.,  Erie  Pa.  This 
machine,  known  as  the  No.  12  grinder,  is  heavily  designed  and 
the  head-stock  and  fcot-stock  are  secured  to  the  vertical  rail 
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by  speiial  rlaiupiiig  devices.  The  autouialic  cross-feed  gives 
a  range  from  0.00025  to  0.004  inch  for  each  reversal  of  the 
table.  The  machine  will  grind  straight  or  taper  work  up  to 
5  inches  in  diameter  and  31  Inches  long,  with  any  taper  up 
to  l%i  inch  per  foot.  The  wheel  is  12  Inches  diameter  by 
\  inch  face  and  the  floor  space  41x110  inches. 

Ov.\i,  Socket  Bm:ast  Drill:  Lancaster  Machine  &  Knife 
Works.  Lancaster,  X.  Y.  The  distinguishing  feature  of  this 
breast  drill  is  the  fact  that  its  socket  is  provided  with  an  oval 
taper  hole  for  driving  drills  with  oval  taper  shanks.  This 
system  of  driving  was  described  in  the  department  of  New 
Machinery  and  Tools  in  the  September,  1908,  issue  of  Maciiin- 
EBY.  The  drills  with  the  oval  tapers  are  made  by  the  Whit- 
man &  Barnes  Mfg.  Co..  of  Akron.  O.,  who  offer  them  as  a 
regular  article  of  trade  independent  of  the  breast  drills  here 
mentioned. 

Combined  Strfack  anh  Tool  GniNOER:  XX  Century  Tool 
Co.,  1289  Marquette  Road,  Cleveland,  O.  The  most  prominent 
feature  of  this  machine  is  the  height  of  the  spindle  and  table. 
the  former  being  51  inches  from  the  floor,  thereby  bringing 
the  work  so  high  that  the  operator  does  not  have  to  stoop  to 
watch  it.  The  machine  is  designed  especially  for  grinding  . 
screw  machine  and  other  tools  with  parallel  surfaces,  and  can 
also  be  used  as  a  surface  grinder  for  small  w-ork.  The  tra- 
verse of  the  table  is  6  inches,  the  cross-feed  3  inches,  and  the 
vertical  adjustment  4   inches. 

Rapid  Blue-Phi ntino  Machine:  Williams,  Brown  &  Earle, 
918  Chestnut  St..  Philadelphia.  Pa.  A  special  feature  of  this 
blue-printing  machine  is  the  rapidity  with  which  the  prints 
can  be  produced.  When  used  in  pairs,  the  light  from  one 
set  of  lamps  will  be  sufficient  for  two  machines,  and  the 
maximum  capacity  of  blue-prints  is  then  16  feet  per  minute 
for  the  two  machines,  at  the  cost  of  one  set  of  lamps.  Each 
machine  in  a  pair  is  independent  of  the  other,  and  one  can  be 
run  at  its  maximum  speed  for  fast  blue-printing  while  the 
other  is  run  slowly  for  sepia  or  negative  work. 

Electric  Recording  Pyrometer:  Edward  Brown  &  Son,  ;J11 
Walnut  St.,  Philadelphia,  Pa.  This  instrument  is  constructed 
for  use  in  conjunction  with  a  thermo-couple,  but  the  type  of 
recording  gage  used  can  also  be  employed  for  very  accurately 
recording  pressures  of  steam  and  air.  voltage,  etc.  When 
used  as  a  pyrometer,  the  instrument  can  be  supplied  for  any 
desired  range  in  temperature,  and  the  record  charts  can  be 
made  to  revolve  once  in  twenty-four  hours,  or  once  in  seven 
days,  as  preferred.  The  instrument  is  very  simple  in  its 
construction,  which  is  of  great  advantage  when  used  under 
regular  industrial  conditions. 

Gbixding  AM)  Polishing  Machines:  Adamite  Surface  Ma- 
chine Co.,  217  High  St.,  Newark,  N.  J.  These  machines  are 
both  of  the  vertical  and  horizontal  tTpe.  equipped  with  cloth 
belts  charged  with  abrasive.  The  vertical  type  of  machine 
has  two  belts,  one  for  roughing  and  one  for  finishing  the 
metal  being  ground.  The  belt  containing  the  abrasive  runs 
over  an  endless  leather  belt,  both  belts  being  supported  back 
of  the  work,  which  rests  on  a  table  in  front.  The  horizontal 
type  Is  better  adapted  to  work  which  is  more  easily  handled 
by  holding  it  down  onto  the  belt.  A  special  machine  is  built 
for  polishing  tubing,  shafting  and  similar  work. 

Heavy  Power  Press:  George  A.  Ohl  &  Co.,  157  Oraton  St., 
Newark.  N.  .7.  This  machine  is  of  powerful  design  capable 
of  cold  bending  up  to  '■.•■inch  soft  steel  to  a  right  angle,  and 
is  designed  for  forming  the  thick  sheet  metal  work  which 
enters  into  the  construction  of  steel  passenger  cars,  metal 
furniture,  etc.  The  openings  in  the  housings  through  w'hich 
the  work  passes  are  30  inches  wide  by  15  inches  high.  The 
stroke  is  4  inches  with  a  position  adjustment  of  4  inches  to 
suit  different  heights  of  dies.  The  height  of  the  machine  is 
16  feet  over  all.  It  occupies  a  floor  space  of  16  by  8  feet  and 
measures  12%  feet  between  the  housings.  The  machine 
weighs  108,000  pounds  and  requires  35  H.  P.  for  driving. 

Portable  Electric  Breast  Drill:  Willey  Machine  Co.,  Jef- 
fersonville.  Ind.  This  is  the  smallest  size  in  the  line  of 
breast  drills  built  by  the  makers:  the  largest  size  with  gear 
drive  was  shown  in  the  November,  1908,  issue  of  Machinery. 
The  main  feature  of  this  line  of  drills  is  the  simplicity  of 
construction,  which  is  a  most  important  matter  in  devices  of 
this  kind,  which  are  often  subjected  to  rough  usage  when  in 
service.  The  present  size  is  suitable  for  drilling  holes  up  to 
%  inch  in  diameter.  The  entire  machine  can  be  easily  taken 
apart  by  simply  removing  two  nuts,  leaving  the  whole  mech- 
anism open  for  inspection.  The  drill  chuck  Is  attached 
directly  to  the  armature  shaft,  and  a  snap  switch  located  on 
the  side  of  the  frame  makes  the  starting  and  stopping  of 
the  drill  very  convenient. 


A  New  York  concern — Wyckoff.  Church  &  Partridge — has 
taken  the  agency  for  the  Herring-Curtiss  aeroplane,  and  adver- 
tises machines  for  sale,  subject  to  delivery  within  forty  days 
from  date  of  order.  This  announcement  indicates  that  the 
flying  machine  proposition  has  reached  the  commercial  stage 
so  far  as  supplying  the  wants  of  amateurs  is  concerned,  at 
least. 


STANDARDS  FOR  RECIPROCATING  STEAM 
ENGINES  FOR  ELECTRICAL  PURPOSES 

The  Engineering  Standards  Committee  of  Great  Britain, 
has  just  Issued  a  report  on  reciprocating  steam  engines  for 
electrical  purposes,  which  contains  some  propositions  for 
standardization  which  may  well  be  considered  in  this  coun- 
try as  well.  The  steady  increase  in  steam  pressures  that  has 
marked  the  development  of  the  steam  engine  during  the  last 
few  decades  has  led  to  a  certain  specific,  yet  somewhat  loose, 
classification  of  types,  which  at  times  is  rather  confusing. 
The  committee  has,  therefore,  defined  the  meaning  to  Be 
attached  to  such  phrases  as  low  pressure,  high  pressure,  extra 
high  pressure,  medium  vacuum  and  good  vacuum,  etc.  In 
respect  to  steam  pressures  the  following  standards  for  pres- 
sures measured   at  the  throttle  valve  are  suggested: 

Pounds  pvr 

Square  Inch 

Oa^e  Pressure 

Low  pressure 100 

Intermediate   pressure    150 

High  pressure  200 

Extra-high  pressure   300 

With  respect  to  vacuum  measured  by  mercury  column  at 
the  exhaust  flange  of  the  engine,  the  following  values  are  sug- 
gested as  definitions  of  "medium"  and  "good": 

Pounds  per 

Square  Incli, 

Absolute. 

Medium  vacuum    2.5 

Good  vacuum   *. .     1.5 

With  respect  to  speeds  of  engines  the  following  table  is 
given  to  indicate  the  limits  of  the  terms  "slow,"  "medium." 
and  "high"  speed  in  reference  to  revolutions  per  minute  and 
rated   output : 

Revolutions  per  Minute  at  Rated  Output 

in  Kilowatts  Slow  Medium  High 

30  ...  ...  625 

40  ...  ...  600 

50  ...  ...  575 

60  ...  ...  575 

80  ...  ...  525 

100  107  250  500 

150  107  2.50  428 

200  107  250  375 

250  107  250  375 

300  94  214  375 

400  94  214  375 

500  94  214  300 

750  83  188  250 

1000  83  188  250 

Regarding  the  size  of  engines  to  be  used  for  different  sizes  of 
generators  the  committee  lays  down  the  general  rule  that  the 
engine  shall  be  capable  of  driving  the  generator  eontinuousTy 
at  all  loads  up  to  the  rated  output  and  for  at  least  two  hours 
at  twenty  per  cent  above  the  rated  output  of  the  generator 
without  undue  heating  of  the  bearings,  or  other  mechanical 
trouble.  It  is  also  suggested  by  the  committee  that  the  size 
of  engine  cylinders  should  be  such  that  the  mean  pressure- 
in  pounds  per  square  inch  referred  to  the  low  pressure  cylin- 
der at  full  load  should  not  exceed  that  indicated  by  the  table- 
below  : 


Steam    Pressure,    Pounds    per 
Square  Inch 


Class  of  Engine 


Non-condensing. 


Condensing,    medium 

vacuum 

Condensing,  good  vacuum 


100 

ISO 

aoo 

soo 

•3 

c 

3 

g. 
E 
o 
O 

35 
32 
30 

a 

29 
27 
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c 
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o 
44 
40 
37 

"5. 
"n 
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42 
86 
34 

•3 

C 

1 

c 

c 

3. 

•3 

c 

s. 

g 
6 

.51 
43 
41 

48 
40 
37 

59 
50 
46 

56 
45 
41 


Regarding  the  speed  variation  it  is  stated  that  the  maximum- 
temporary  variation  in  speed  due  to  the  load  being  varied 
gradually,  or  by  steps  not  exceeding  twenty  per  cent  of  the 
rated  load,  should  not  exceed  five  per  cent  of  the  standard' 
full  load  speed. 
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OPENING  OP  SECOND  HUDSON  TUNNEL 

TliL"  ilowiitown  tuiiiu'l  of  tlu^  lluilsou  &  Maiiliallaii  Kallwiiy 
Co..  coniuctiiiK  llu'  lliKlsoii  'IVniiinal  in  New  York  and  tlie 
I'cMiisylvania  Kailioad  tenniiial  in  .liTScy  City,  was  opcncil  lo 
l)iiLilic  traffic  .Inly  l!i.  The  toni  plot  Ion  of  tliis  lunnL'l  udilB 
another  link  to  the  great  trnnsporlatlon  system  that  will 
eventually  connect  all  the  railroad  terminals  in  Now  York 
City,  Jersey  City  and  Hoboken,  with  the  exception  perhaps  of 
the  West   Slmre   1{,    K.     The   tunnel   oiiencil    Im-Iii  nary   1'.'.,   r.HIS, 


conneriB  with  the  Krie  It.  11.  When  the  syHleiu  Is  innipleled 
il  will  be  possible  lor  a  traveler  to  reach  any  of  the  railroad 
lerminals  of  New  York  by  the  tunnel  route  with  the  exeeptiuu 
noted  above,  on  payment  of  a  five-cent  fare.  The  tunnel  isyslem 
will  connect  with  the  New  York  Subway  at  Kroiulway  and 
'.ith  Street,  and  a  footpath  tunnel  will  conned  the  lluduou 
Terminal  with  the  Subway  at  iiroadway  and  Dey  Street.  The 
two  great  tunnel  systeniH  will  tiius  be  connected  so  as  to  make 
emerging  to  the  street  unnecessary  in  a  trip  from  Urooklyn 
or  llie  Uron.x  lo  .\ew  Jersey. 


Map  of  the  Hudson  &.  Manhattan  Railroad  Co.'a  Tunnel  System, 

connects  the  Hoboken  terminal  of  the  Delaware,  Lackawanna 
&  Western  R.  R.  with  Christopher  Street  station  and  the  sta- 
tions on  Sixth  Avenue  including  lii'.rd  Street.  This  line  will 
soon  be  completed  to  the  new  I'ennsylvania  R.  R.  station  at 
33rd  Street,  and  a  franchise  was  recently  granted  for  extend- 
ing it  to  the  Grand  Central  station  on  4:Jnd  Street,  the  termi- 
nal of  the  New  York  Central  and  the  New  York,  New  Haven 
&  Hartford  railroads. 

Early  in  August  the  link  connecting  the  Pennsylvania  R.  R. 
station  with  the  Lackawanna  will   be  completed,   which  also 


showing  also  Subway.  Surface  and  Elevated  Railway  Lines 

The  Hudson  Terminal  consists  of  two  great  twin  buildings 
on  Church  Street  covering  a  large  portion  of  the  two  blocks  be- 
tween l-'ulton  and  Cortlandt  Streets.  In  the  common  basement 
of  the  buildings  is  a  great  concourse  extending  under  Dey 
Street,  and  in  the  sub-basement  are  the  tracks  and  passenger 
platforms.  The  machinery  trade  is  interested  in  the  Fulton 
building  particularly  because  of  the  Machinery  Club  on  the 
21st  and  22nd  floors  which  has  a  large  membership  in  tlie  ma- 
chine tool  and  other  lines  of  machinery  trade.  It  is  possible  for 
a  member  lo  enter  an  elevator  at  the  club  floor  and  emerge  on 
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the  concourse  floor  and  take  a  train  to  Jersey  without  going 
onto  the  street.     See  Maciiineiiy.  March  and  .June,  1908. 

It  is  estimated  that  the  tunnel  system  will  handle  lOO.OOn.oilo 
passengers  annually  from  the  start,  much  of  which  will  be 
new  business,  judging  from  the  history  of  other  New  York 
transit  improvements.  The  present  ferry  traffic  across  the 
Hudson  is  estimated  at  128,000,000  annually,  but  it  is  not 
likely  that  there  will  be  serious  diminution  of  the  ferry 
traffic  until  the  railways  have  made  the  tunnel  system  a  more 
closely  connected  part  of  their  terminal  systems.  When  that 
time  conies,  the  total  estimated  capacity  of  the  tunnels  may 
be  required,  that  is  220,000,000  passengers  annually  with  eight- 
car  trains  operated  at  an  interval  of  1  Vi  minute  in  rush  hours. 

The  cost  of  the  tunnel  system  will  be  about  $70,000,000  when 
completed.     It  was  begun   in   1S74   by   D.  C.   Haskins.  a  civil 


SHOP  DOOR  CLOSING  DEVICE 

The  heating  of  machine 'shops,  factories,  roundhouses,  and 
other  buildings  having  large  doors  is  seriously  retarded  by 
the  leakage  of  volumes  of  cold  air  in  over  the  doors  at  the 
lop.  The  ordinary  large  sliding  or  swinging  door  almost  in- 
variably bulges  at  the  top  making  a-  crack  of  considerable 
width  through  which  the  cold  air  blows  in  greater  or  less  vol- 
\inie  according  to  the  exposure,  and  velocity  of  the  gale.  IJur- 
lug  the  past  few  years  the  heating  of  large  shops  and  round- 
houses has  received  a  great  deal  of  attention,  aiul  no  modern 
structure  is  considered  complete  without  adequate  means  of 
heating.  The  old  idea  that  the  men  should  keep  warm  by 
hu.stling  has  been  generally  discarded  and  now  every  up-to- 
date  factory  manager  realizes  the  importance  of  providing  as 
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Fig.  1.    Shop  Door  Closing  Device 

ciigiueer  who  conceived  the  idea  of  constructing  a  brick  tunnel 
from  Hoboken  to  New  York.  About  1,200  feet  of  the  tunnel 
was  built  when  the  company  failed  and  in  1880  the  work  was 
temporarily  abandoned.  In  1890  another  company  was  organ- 
ized with  English  capital  and  added  about  1,800  feet  to  the 
part  already  built,  when  it  also  failed  and  once  more  the  enter- 
prise was  held  up.  In  1901  William  G.  McAdoo.  a  young 
Southern  lawyer,  became  interested  In  the  project  of  rapid 
transit  to  the.  Jersey  shore,  and  organized  the  present  com- 
pany. The  old  method  of  construction  using  a  brick  lining 
was  abandoned.  The  present  tunnel  is  lined  with  cast  iron 
rings  made  in  sections  and  bolted  together.  The  chief  engi- 
neer is  Charles  H.  Jacobs,  to  whom  much  credit  is  due  for  the 
rapid  progress  of  the  work  and  the  remarkable  freedom  from 
serious  accidents  to  life  and  limb  that  has  characterized  this 
gigantic  and  dangerous  undertaking. 


Fig.  2.    Details  of  Hassett  Shop  Door  Closing  Device 

nearly  as  possible  a  uniform,  comfortable  temperature  in  all 
work-rooms.  The  cost  of  heating  large  buildings  in  northern 
latitudes  is  a  heavy  item,  and  practical  means  that  will  shut 
out  the  cold  air  where  it  should  not  enter  merit  attention. 

Realizing  the  serious  loss  that  results  from  bulging  doors 
in  railway  shops,  as  well  as  in  other  works  having  large  doors, 
through  the  lack  of  close  fit  at  the  top.  Mr.  J.  C.  Hassett,  tech- 
nical instructor  of  apprentices  of  the  Erie  Railroad,  Mead- 
ville.  Pa.,  has  devised  the  shop  door  closing  device  illustrated 
in  Figs.  1  and  2  in  which  the  action  of  the  device  and  the 
details  of  the  component  parts  are  illustrated.  As  will  be 
seen,  the  arrangement  provides  means  by  which  the  door  is 
clamped  and  forced  solidly  against  the  jamb  at  the  top  liy 
means  of  the  curved  piece  A  which  is  worked  by  a  connection 
and  lever  conveniently  located  on  the  door.  Tlie  connecting 
rod  may  be  of  any  length  required  to  suit  the  door  height. 
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THE    RESULT    OF    ONE    YEAR    OF   THE 
FITCHBURG  IDEA 

Last  September  a  co-operative  higli  school  and  industrial 
training  course  was  inauKinated  in  Kltcliburg,  Mass.,  as  de- 
scribed in  tlie  October  number  of  Maiiiim:hy.  It  was  an 
adaptation  ol'  Trof.  Herman  Sdineider's  idea  worked  out  in 
the  I'niversity  of  Cincinnati  and  known  as  the  co-operative 
industrial  course,  but  modiHed  to  suit  tlie  local  conditions  of 
Fitchburg  and  its  high  school.  The  course  was  conducted 
under  the  direction  of  Prof.  William  B.  Hunter,  and  the  re- 
sult of  the  worl;  lias  fully  j\islifled  the  intliusiasm  of  Prof. 
Hunter  and  olliers  n  sponsible  for  llie  initiation  of  the  work 
and  its  successful  conduct. 

The  course  of  study  was  patterned  after  that  in  the  Uni 
verslty  of  Cincinnati,  it  being  a  form  of  apprenticeship  sys- 
tem whereby  the  boys  receive  instruction  in  the  shop  one 
week  and  instruction  at  the  school  the  next  week.  The 
course  is  of  four  ytars  duration  and  the  first  year  is  spent 
w-holly  in  the  school,  thus  leaving  three  years  for  the  alter- 
nate weekly  work  in  school  and  shop.  The  shop  work  con- 
sists of  instruction  in  the  operation  of  lathes,  planers,  mill- 
ing machines,  punch  and  shear  work  and  other  mechanical 
work  within  the  ability  of  apprentices.  Tlie  boys  are  paid 
for  their  work  in  the  shop.  For  the  first  year  the  rate  of 
payment  is  10  cents  per  hour,  for  the  second  year  11  cents 
and  the  third  year  12Vi  cents  per  hour,  making  $5.50  per 
week  or  $165  for  the  first  year,  $6.05  per  week  or  $181.50  for 
tlie  second  year  and  $G.S7  per  week  or  $206.25  for  the  third 
year.  Thus  tlie  boy  in  this  course  may  earn  a  total  of  $5.'>2.7.'i 
in  three  years  while  obtaining  a  practical  and  theoretical 
education. 

The  principal,  instructors,  students  and  manufacturers  of 
Fitchburg  speak  highly  of  the  results  of  the  initiatory  year. 
The  Fitchhurg  Daily  News  for  June  17  gives  an  extended  ac- 
count of  the  close  of  the  school  year  with  a  list  of  eight  ques- 
tions propounded  to  twenty-two  boys  and  the  answers  re- 
ceived from  fourteen,  which  will  be  found  of  interest  by 
those  closely  concerned   with   industrial  education. 

*  *     * 

AEROPLANE  CROSSES  ENGLISH  CHANNEL 
Louis  Bleriot,  a  Frenchman,  crossed  the  English  Channel 
Sunday  morning.  July  25,  on  his  aeroplane.  The  distance 
across  the  channel  is  twenty-one  miles,  and  the  trip  was  made 
in  thirty-seven  minutes,  the  rate  of  travel,  therefore,  being 
thirty-four  miles  per  hour.  The  trip  was  without  accident  ex- 
cept at  the  landing  when  the  machine  was  whirled  around  two 
or  three  times  and  the  propeller  broken  by  striking  the  ground. 
Bleriot  wins  the  Daily  Mail  prize  of  $5,000  offered  to  the  first 
man  who  performed  the  exploit.  The  Bleriot  machine  is  a 
monoplane,  there  being  only  one  supporting  surface,  as  com- 
pared with  the  biplanes  used  by  the  Wright  brothers,  Curtiss, 
Farman,  and  others  which  have  two  superimposed  planes. 

*  *     * 

PERSONAL 

Perley  E.  Harey,  master  mechanic  of  the  Chapman  Valve 
Mfg.  Co.,  Springfield,  Mass.,  has  resigned  his  position. 

A  Munch,  manager  of  the  railway  department  of  the  North- 
western Metal  Mfg.  Co.,  Minneapolis.  Minn.,  has  been  elected 
a  director  and  the  secretary  of  the  company. 

H.  C.  Patterson  has  taken  the  position  of  electrical  and 
mechanical  engineer  with  the  Illinois  Traction  System,  vacated 
by  the  resignation  of  Mr.  H.  C.  Hoagland. 

Arthur  Willianis.  chief  inspector  of  the  New  York  Edison 
Co.,  has  been  elected  one  of  the  Board  of  Trustees  of  the 
Museum  of  Safety  and  Sanitation,  New  York. 

Fred  E.  King.  Springfield,  Mass.,  has  resigned  his  position 
with  the  King  Automobile  Co.,  to  become  foreman  of  the 
tool  room  of  the  Dickinson  Mfg.  Co..  of  that  city. 

J.  A.  Bell  has  been  appointed  master  mechanic  of  the  Du- 
buque division  of  the  Illinois  Central  R.  R.,  with  headquar- 
ters at  Waterloo,  la.,  succeeding  R.  J.  Turnbull. 

P.  V.  See.  who  until  recently  was  in  the  employ  of  the 
Twin  City  Traction  Co.,  of  St.  Paul  and  IMinneapolis,  has  been 
appointed  general  foreman  of  the  Illinois  Traction  Co.'s  shops 
at  Decatur,  111. 

The  volume  of  studies  of  American  life  and  labor.  "Social 
Engineering."  by  Dr.  William  H.  Tolman,  director  of  the 
Museum  of  Safety  and  Sanitation,  New  York,  has  been  trans- 
lated into  French. 


E.  M.  Haus,  formerly  connected  with  the  Southern  lllluolB 
MiKinley  interests,  has  been  transferred  to  Decatur.  111.,  to 
fill  the  position  of  superlutendent  of  the  bridge  and  buildiug 
department  of  the  Illinois  Traction  System. 

Coker  F.  Clarkson  was  elected  assistant  general  manager 
of  the  Association  of  Licensed  Automobile  Manufacturers  in 
June  to  fill  out  the  term  of  Mr.  C.  E.  Chalfant,  who  recently 
resigned  as  general  manager. 

A.  P.  Warner,  vice-president  of  the  Warner  Instrumont  Co., 
Heloit,  Wis.,  has  purchased  a  Herrlng-Curtlss  areoplane. 
Probably  It  will  be  fitted  with  a  special  anemometer  connected 
with  a  Warner  uutometer  to  indicate  the  velocity  of  Hlghl! 

Ix'on  J.  Canova,  Havana,  Cuba,  has  been  appointed,  by  Presi- 
dent (ioniez,  director  of  the  Bureau  of  Information,  established 
at  the  beginning  of  the  present  fiscal  year.  Manufacturers 
interested  in  Cuban  trade  are  invited  to  communicate  with 
him. 

Otto  Shilling,  formerly  superintendent  of  the  Peoria  divlBlon 
of  the  Illinois  Central  R.  R.,  will  re-enter  railroad  work  after 
being  some  time  engaged  in  other  business;  he  has  taken  the 
position  of  train-maater  for  the  Texas  &  Pacific  Railway  at 
Texarkana,  Texas. 

Dr.  William  H.  Tolman,  director  of  the  Museum  of  Safety, 
New  York,  read  a  paper  at  the  twenty-second  convention  of 
the  National  Association  of  Accident  Underwriters,  Hotel  Clif- 
ton, July  13-16.  Niagara  Falls,  New  York,  entitled  "Perils  of 
Peace,  or  a  Safer  America." 

The  jurisdiction  of  Frank  Lane,  chief  electrician  of  the 
Wabash  Railroad,  Moberly,  Mo.,  has  been  extended  over  the 
entile  Wabasli  system,  his  headquarters  being  at  Decatur.  III. 
Mr.  Lane's  successor  at  Moberly  is  William  Erwin.  who  has 
been  night  stationary  engineer  at  the  Decatur  shops. 

Benjamin  Whittaker  resigned  as  treasurer  of  J.  H,  Will- 
iams &  Co.,  manufacturer  of  drop  forgings,  Brooklyn,  .\'ew 
York.  July  1.  and  will  now  give  his  entire  time  to  the  export- 
ing business  for  tlie  same  company  and  others,  with  head- 
quarters at  17  Stale  St.,  New   York. 

Herbert  V.  Purman,  'formerly  assistant  superintendent  of 
the  National  Manulacturing  Co..  Worcester,  Mass.,  and  more 
recently  labor  superintendent  of  the  Corbin  Motor  Vehicle 
Corporation,  New  Britain,  Conn.,  has  returned  to  Worcester 
to  act  as  general  foreman  of  the  Heald  Machine  Co. 

William  Threlfall  has  resigned  his  position  of  general  mana- 
ger of  the  Chapman  Valve  Mfg.  Co..  Springfield,  Mass.  A 
number  of  the  foremen  gave  Mr.  Threlfall  a  banquet  at  the 
Worthy  Hotel,  June  S,  at  which  he  was  presented  with  a  hand- 
some hunting  case  gold  watch  with  suitable  inscription. 

August  Kittleberger,  who  for  the  past  fifteen  years  was 
associated  with  the  Clayton  Air  Compressor  Works,  has  been 
engaged  by  the  American  Air  Compressor  Works  as  super- 
intendent of  its  Brooklyn  plant.  Mr.  Kittleberger's  long  ex- 
perience in  the  construction  of  air  compressors  and  vacuum 
pumps  has  well  fitted  him  for  his  new  position. 

Hugh  M.  Wilson,  formerly  editor  and  publisher  of  the  Rail- 
uay  Age.  became  associated  with  the  Barney  &  Smith  Car 
Co.,  Dayton.  Ohio.  August  1,  as  director  and  vice-president. 
Mr.  Wilson  disposed  of  his  publication  business  something 
more  than  a  year  ago,  having  recently  returned  to  the  United 
States  after  spending  nearly  a  year  in  foreign  travel. 

Joseph  H.  Williamson,  for  eighteen  years  business  manager 
of  the  Manufacturers'  Advertising  Agency,  N'ew  Y'ork,  and  for 
seven  years  business  manager  of  the  Viennot  Advertising 
Agency,  Philadelphia,  Pa.,  resigned  from  the  Viennot  Agency 
October,  1907.  and  up  to  April,  1909.  had  charge  of  the  com- 
pany's New  York  business  on  a  salary  basis.  Mr.  William- 
son has  now  opened  an  office  at  719  Temple  Court.  New  York, 
where  he  will  act  as  a  representative  of  trade  journals.  He  is 
well  known  to  the  publishers  of  trade  journals  in  the  United 
States,  and  any  business  entrusted  to  him  will  receive  care- 
ful  attention. 


OBITUARIES 

Gust.  A.  Dalin  died  at  the  Rockford  Hospital,  Rockford, 
111..  July  10,  aged  forty-seven  years.  He  was  in  partnership 
with  his  brother  in  the  firm  of  Dalin  Bros.,  machinists.  He 
was  the  inventor  of  a  friction  drill,  and  was  engaged  in  the 
manufacture  of  small  millin.s;  machines.  The  business  will 
be  conducted  by  the  brothers.  A.  G.  Dalin  and  S.  Dalin.  Mr. 
Dalin  is  survived  by  a  mother,  four  sisters  and  three  brothers. 

A.  Bradshaw  Holmes,  secretary  and  treasurer  of  the  Inde- 
pendent Pneumatic  Tool  Co..  and  the  Aurora  Automatic  Ma- 
chinery Co.,  Chicago.  111.,  died  June  30,  1909,  from  injuries 
received  by  accidentally  falling  from  the  piazza  of  his  hotel. 
Mr.  Holmes  was  well  known  in  the  pneumatic  tool  business, 
having  been  connected  with  the  Standard  Pneumatic  Tool 
Co.,  and  the  Rand  Tool  Co.  for  a  number  of  years  prior  to 
his  connection  with  the  Independent  Pneumatic  Tool  Co.,  of 
which  concern  he  was  secretary  and  treasurer  since  its  or- 
ganization.    He  was  thirty-one  years  old  and  unmarried. 
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Brown  (Si  Sharpe  Mfg.  Company 

Providence,  RHode  Island,  U.  S.  A. 


B.  &  S.  Automatic  Gear  Cnttiag  Machines 

Designed  and  Built  for  the  Rapid  Production  of 
G^ars  of  Great  Accuracy. 

IMPORTANT    FEATURES 

Correctly  Designed,  Accurate  Bearing  Surfaces. 

Cutter  Spindle  Powerfully  and  StnootKly  Driven. 

Exceptionally  Large  Diameter  WorK  Spindle. 

Indexing;  MecHanistn 
Rapid  ;  operates  witK- 
out  sKock. 

Large  Extremely  Accu- 
rate Index  "WKeel. 

Ease  of  Manipulation. 

Compactness  and  Sim- 
plicity. 

Send  for  Special  Circulars. 


No.  6  Automatic  Gear  Cutting  Machine. 
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Brown  (Si  Sharpe  Mfg.  Company 

Providence,   R.Hode  Island,   U.  S.  A. 


B.  &  S.  Wire  Feed  and  Plain  Screw  Machines 

Correctly  Designed  and  Carefully  Constructed  Machines 
of  Great  Accuracy  and  Remarkable  Durability. 

IMPORTANT    FEATURES 

Rigid  Construction  of  All  Parts. 

Economical  Consumption  of  Power. 

Independent  Stop  for  eacH  Hole  in  Turret. 

Vertical  and  Transverse  Adjustment  for  Tur- 
ret Slide. 

Graduated  Scale  on  side  of  Turret  Slide. 

Adjustable  Stop  on  Cross  Slide. 

Gearing  Fully  Enclosed. 

Send  for  Special  Circulars. 


No.  6  Wire  Feed  Screw  Machine. 
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COMING  EVENTS 

August  9-1-1. — SevcmriiUli  NnlicMinl  lni;;alliin  CouRii'ss.  Spokiini'. 
Wiish..  for  tho  <'(m«UU  iiUloii  <p1'  iin  aciliMi  on  Irrigation,  dralnngi', 
forestry,  good  roiiils.  defp  wnlirH  ays.  and  hoiin'  linlUIInK'.  Arllinr 
llooprr,  si'iroiarv.  Hoard  of  Control.   SpokMn<".  Wash. 

Sipt.'inliL'r  LTi  Oftolicr  P.  llndsonh'iillon  ci-lilpraiion  of  llii'  tluTr- 
linniln.llli  annlvfrsary  of  llio  discovery  of  the  llndsoii  Itlvcr  l>v  llcn- 
drkk  Hudson  In  lliO'.l.  and  the  ono-liundre<lth  annlversiu-y  of  IlU'  fw 
iN'ssful  appllention  of  steam  to  the  navlKallon  oi'  llie  lluilson  Klver 
In  1.S(I7.  The  liendquarters  of  the  eoinmlsslim  are  In  the  'J'iibmi<- 
linlldlng.  New  York  City,  lieneral  Stiwnrl  L.  Wo.idl'ord.  pn-sldent. 
and  Mr.  Ilenrv  W.  Saekett  seerelary.  The  eoniniisslon  sollclls  the 
loan  of  eollections  of  niaehlnery,  models,  hooks,  etc..  having  a  bearing 
on   tile  lilstory  of  early  steam  navigation  In  the  I'nilid  Stales. 

Sei)teuiber  •JT-Oelolier  l.-.\utumn  meeting  of  the  Iriai  and  Sleil 
Institute,  London.  C.  C.  I.loyd,  secretary,  28  Victoria  SI..  London. 
S.   W. 

IVtolier  4-.S.~-.Vnnunl  conventions  of  the  .Vmerlean  Street  and  Inter- 
niban  Kallwav  .Association.  .Vmi'riean  Slreel  and  Inlernrlian  Uallway 
.\ccounlanls  Assoeiallon.  American  Street  and  Inlirnrhan  Uallway 
lOngineering  .Vs.soilallon.  .\merlcan  Street  and  Internrhan  Hallway 
Claim  Agents'  Association,  .\merlcan  Street  and  Internrhan  Uallway 
Transportation  and  Tratlic  .\ssoclatlon.  American  Street  and  Inter- 
nrhan Hallway  Manufacturers'  Association,  at  Denver.  Col.  Hernard  \. 
Swcnson,  secretarv  and  treasurer.  L'P  West  liOtli   St..  New   York. 

October  12-i:i. — Convention  of  National  Machine  Tool  Hnlldors'  Asso- 
ciation.   New  Y'ork.      V.   K.   Montanus.  secretary.   Sprlnglield.   Ohio. 

October  14. — Maohinkuv's  seventh  nnniial   onllng. 

.\pril  l-.Iuue  Ml.  IIIIO. — .\merlcan  Hxiiosltlon  In  Kerlin  to  stimulate 
trade  relations  with  (icrmany  and  .\merlcan  export  business  generally. 
The  exposition  will  be  held  In  the  Kxposltion  I'alace,  having  llO.IKii) 
sipnirc  feel  tloor  space.  Ma.\  Viewger,  American  manager,  .'lO  Church 
se..   New   York. 

SOCIETIES  AND  COLLEGES 

SOCIHTV     I'Olt    Till".     I'llOlUOTION     OP     ENGI.NREBINO     KlllirATKIN'     held     its 

seventeenth  annual  meeting  at  Columbia  University.  New  Y(Mk.  aiul 
Pratt  Institute.  Brooklyn.  .Tune  'J4-'J0.  The  program  included  pa|iers 
on  technical  education.  I'ealuns  of  engineering  practice,  etc..  among 
which  were:  "I'res'nt  Tendencies  in  Technical  Education."  President 
Frederick  E.  Tumeaun-.  dean  of  the  University  of  Wisconsin  :  "High- 
way Engineering."  I..  W.  Page,  director  of  the  Oflice  of  Public  Uoads. 
United  States  Depnrlment  of  .-Vgriculture :  "The  Helation  of  Engi- 
neering Education  lo  Induslrles."  Charles  B.  Going,  editor  Enginecrinu 
ilaiiazitie:  "Effleiencv  in  Education."  Prof.  George  F.  Swain.  Massa- 
chusetts Institute  of  Ticbnologv ;  "The  Extension  Work  of  the  Uni- 
vi'rsitv  of  Wisconsin."  I'rnf.  Louis  E.  Rcber.  University  of  Wisconsin  ; 
"The  'Ueriuisite  Qualiflcafions  of  an  Engineering  College  Instructor," 
Oliver  B.  Ziuimeruian.  Charles  City,  Iowa  :  "Employer's  Requisites  of 
Teclmieal  Graduates,"  Prof.  Hugo  I>iemer,  The  Pennsylvania  State 
I'ollegc. 

MAssACiivsPvrrs  Institute  of  'I>:chnoi.ogy,  Boston.  Mass.,  has  ap- 
pointed lir.  Harold  Pender  to  the  professorship  of  Theoretical  and 
Applied  Klectricitv  which  is  connected  with  the  Department  of  Elec- 
trical Engineering.  Dr.  Pender  is  a  graduate  of  .Tohns  Hopkins 
Universitv  and  took  the  degree  of  Ph.D.  at  that  university  in  1001 
under  the  direction  of  Prof.  Uowland.  He  thereafter  taught  for  a 
year  and  a  halt,  during  which  period  he  completed  the  classical  ex- 
i)eriments  of  Prof.  Rowland  which  denirmstrated  the  magnetic  effect 
of  a  moving  charge  of  electricity.  Poincare.  the  eminent  professor 
of  the  Sorbonne  in  Paris  and  a  member  of  the  French  Academy, 
having  suggested  the  desirability  of  these  experiments  being  performed 
in  Paris  for  the  benefit  of  French  scientists,  the  Carnegie  Institution 
of  Washington  arranged  with  Dr.  Pender  to  go  to  France  for  the 
purpose.  Upon  returning  from  France,  where  his  experimental  demon- 
stration had  been  received  with  acclamation.  Dr.  Pender  went  into 
the  cmoloy  of  the  Westinghouse  Electric  Co..  and  he  has  since  been 
in  regular  engineering  employ.  He  is  recognized  as  notable  in  his 
work  in  raathimatical  and  experimental  physics.  His  teaching  at  the 
Institute  of  Technology  will  consist  of  a  course  for  third-year  under- 
graduate students  and  courses  for  graduate  students  in  the  more 
advanced  theories  of  electric  current  flow  and  the  electric  transmis- 
sion of  power,  in  addition  to  the  direction  of  experimental  research 
by  advanced  students. 

NEW  BOOKS  AND  PAMPHLETS 

Steel   Square   Pocket   Book.     By    Dwight   L.    Stoddard.      ]:jO   pages. 

3%  X  5  inches,  150  diagrams.  Published  by  the  Industrial  Pub- 
lication Co.,  New  Y'ork.  Price.  TiO  cents. 
This  book  ou  the  use  of  the  carpenter's  steel  square  has  passed  into 
the  second  edition  and  has  been  partly  rewritten  and  rearranged.  New 
matter  has  been  added,  including  about  forty  new  diagrams.  It  treats 
of  the  uses  of  the  steel  square,  showing  how  to  cut  rafters,  lay  out 
angles,  and  apply  this  indispensable  tool  generally  to  the  many  pur- 
poses required  of  it  by  the  expert  carpenter. 
Lessons    in    Telegraphy.      By    Charles    H.    Sewall.      88    pages,    5x7 

inches.      Published    by    D.    Van    Nostrand    Co.,    New    York.      Price, 

ifl.OO. 
This  work  is  designed  for  use  as  a  text-book  in  schools  and  colleges 
and  for  individual  study,  its  aim  being  to  furnish  the  student  with  not 
cmlv  the  ordinary  instructions  in  telegraphy  necessary  to  k-arn  the  art. 
but  to  teach  him  what  bad  telegraphic  habits  to  avoid.  It  contains 
sending  and  receiving  exercises  for  commercial  and  railway  business, 
press  news,  market  reports,  etc.  The  work  ^contains  much  that  the 
ordinary  amateur  never  learns  uotil  he  enters  a  commercial  otHce. 
and  for  this  reason  should  be  highly  useful  to  a  class  of  learners  who 
cannot  readily  acquire  such  advantages. 
Tables   and   Diaiuca.ms   of   the   Ther.mal   Properties   of   Saturated 

AND    Svi'ERHEATED   Steam.      By    Lionel    S.    Marks    and    Harvey    N. 

Davis.       300    pages.    GVi  x.S%     inches.       Published    by    Longmans. 

(Irei'u  &  Co..  New  York.  Price.  $1.00. 
The  older  tables  giving  the  properties  of  saturated  steam  were  based 
on  the  investigations  of  Uegnault  carried  ovit  more  than  sixty  years 
ago.  It  has  been  apparent  for  some  time  that  the  total  heat  of  dr.v 
and* saturated  steam  as  determined  by  Uegnault's  researches  are  below 
the  (-((ri-ect  values,  and  new  determinations  have  been  made.  The  new 
■tables  arc^  based  on  the  investigations  of  Dieterici,  Smith  Griffiths. 
Ilenning.  .loly,  Grindley,  Griessmann,  Peake.  Knnlilaueh  and  Thomas. 
The  book  comprises  tables  of  superheated  steam  temperatures,  saluratid 
steam  temperatures,  saturated  and  superheated  steam,  superheated 
steam  at  high  temperatures,  boiling  points  for  thermometer  calibra- 
tions, thermal  properties  of  water,  conversion  tables,  logarithms  to 
the  base  of  10.  logarithms  to  the  base  of  e.  Part  III  of  the  book  is 
given  up  to  discussion  of  sources  of  the  data  as  follows:  Absolute 
temperature,  the  specific  heat  of  water,  the  mechanical  equivalent  of 
heat,  the  pressure-temperature  relation,  the  specific  heat  of  super- 
heated steam,  the  specific  volume  of  superheated  steam,  the  total  heat 
of  saturated  steam,  the  specific  volume  of  saturated  steam  at  high 
temperatures  and  the  computation  of  the  tables. 
Geae  Cutting  Machinery.     By  Ralph  E.  Flanders.  S19  pages.  514  x8 

inches.     210  illustrations.     Published  by  John  Wiley  &  Sons,  New 

York.     Price.  $:!.00. 
The  work  gives  a  complete  review  of  .\merican   and   European   gear 


cutting  nmchliH-s.  atui  ex])laiiis  the  Ihcory  of  action.  It  is  largely 
uiaile  up  of  the  series  of  articles  on  genr'cultlng  machines  published 
In  thi'  engineering  edition  of  MAcmNi:KV.  I'.HIK.  which  trealid  the 
subject  In  the  thorough  maimer  that  lis  importance  deserves.  Chaii- 
ter  I  describes  the  methods  of  forming  teeth  fif  gears,  and  classifies 
gear  culling  niaehlnery  accordingly.  There  arc  live  recogiilzed  prin- 
ciples of  iii'Ilon  and  four  iin-thod's  of  operation.  The  formed  tool. 
Iciiiplet.  oilontographic.  describing-generating  and  molding  generating 
principles  are  IlluHlrated  dingrammal  leatly  and  simply  desi-rilied.  and 
the  Iniiiresslon,  shaping  or  iilaning,  milling  and  grinding  methods  are 
similarly  treated,  thus  Introducing  the  nader  to  the  general  subject 
with  a  full  comi.>reli<-nsiou  of  the  princliilcs  and  action.  The  second 
and  third  chatiteis  treat  of  niaehlnery  for  eiitting  spur  gears,  tin'  third 
chaiiter  taking  iqi  In  deiall  a  subject  that  Is  attracting  much  attention 
at  the  present  lime.  i.e..  the  bobbing  process.  Chapter  IV  describes 
inachlie'iy  for  cutting  Ihe  leeili  of  Internal  gears  and  racks.  Ma- 
chines for  culling  the  leelh  of  worms  and  heiii'al  gears  are  described 
In  Chapter  \ ,  and  \.  oriu-wheel  cntllng  uiachlnes  In  ('ha|iler  VI. 
.Machines  for  forming  tcidh  of  bevel  gears  are  treated  In  ('lia|der« 
\'1I  and  Vlll.  The  work  is  the  only  compb-le  trealiuenl  of  gear 
culling  machinery  iniblished :  It  coinprlseil  every  known  cuiiiinerclal 
niachlne  al  the  ilate  of  publication.  It  will  be  found  of  niiich  Interest 
and   value   to  those  concerned   In    Ihe  art   of  producing  cut  gearing, 

CATALOGUES  AND  CIRCULARS 

HoGosoN  &  I'KTTis  Mi'i:.  I'd..  New  Haven.  Conn.  Catalogue  of  hand 
cut  steel  stamps  for  all  iiurjMises,  also  seal   presses  and  cutting  dies. 

E.MEiiSdN  Ei.kcthic  JIfg.  Co..  St.  Louis.  Mo.  Bullelin  No.  3210  of 
hi  polar  ventilaled    motors.    •/,    II. P.   direct   current. 

E.  .L  ISiiooKs  &  Co..  227-220  Fulton  St..  New  Y'ork.  Circular  of 
nailed  box  strap  and  seal  and  strap  pulling  device  for  sealing  cases. 

Hess-Brigut  Mfg.  Co.,  Philadelphia,  Pa.  Sheet  illustrating  crane 
hook  thrust  hall  bearing  mounting  equijiped  with  Iless-Brlgnt  ball 
hearings. 

Wai.tiia.m  Machine  Works.  Waltham,  Mass.  Circular  on  sub  press 
die  work.  lUuslrating  sam|iles  of  the  work  done  and  giving  a  brief 
treatise   on   sub-press  dies. 

Mesta  Machine  Co..  I'ittsburg.  Pa.  Circular  of  rubber  mill  ma- 
chinery illustrating  a  three-roll  calender  and  a  20x22  inch  i  72  Inch 
riiliher  grinder  and  mixer. 

IIociosoN  &  Pettis  Mfg.  Co..  New  Haven,  Conn,  Pamphlet  adver- 
tising engraved  rolls,  molds,  cutting  dies,  rollers,  gages,  etc.,  for  the 
manufacture  of  rubber  goods. 

Electric  Controllek  &  Mfg.  Co.,  Cleveland.  Ohio.  Folder  lUus- 
lrating uses  of  lifting  magnets  in  handling  structural  material,  car 
axles,   scrap,   track  holts   in   kegs,    railway   rails,   cylinder   eastings,   etc. 

Hess-Bkight  Mfg.  Co..  Philadelphia.  Pa.  Sheet  illustrating  drill 
press  spindle  <vlth  Hess-Bright  Ihrust  ball  bearing  mounting,  showing 
two  forms  recommended. 

WiCKEs  Bros.,  Saginaw,  Mich.  Catalogue  of  plate  working  tools, 
comprising  vertical  and  liorizontal  bending  tools,  punches,  shears, 
riveting  iiiachinrs,  flanging  presses,  annealing  ovens,  etc. 

Ciii. 1. SCHMIDT  Thermit  Co.,  Oil  West  St..  New  Y'ork.  Pain|)hlets 
entitlrii  "Metals  and  Alloys  Free  from  Carbon  Produced  by  the  Ther- 
mit process"  and  "Butt  Welded  Wrought  Iron  and  Steel  I'ipe  by  the 
Tlirriiilt  Process." 

.\uriiuR  C.  Fraser  &  UsiNA.  170  Broadway.  New  Y'ork.  Bulletin 
of  iiatont  and  trade-mark  law,  comprising  the  new  copyright  law,  the 
trade-mark  situation,  an  important  patent  decision  and  the  revocation 
of  patents  in  Great  Britain. 

Link-Belt  Co..  Philadelphia.  Pa.  Bulletin  No.  84  of  "Maximum 
Silent  Chain."  illustrating  its  application  to  line  shafting,  machine 
tools,  centrifugal  pumjis,  blowers,  air  compressors,  cylinder  boring 
machines,  mine  fans,  etc. 

National  Metal  Trades  .Yssociation.  Robert  Wuest,  commissioner, 
ino.'i  Fourth  National  Bank  Building,  Cincinnati.  Ohio.  Synopsis  of 
proceedings  of  the  eleventh  annual  convention  held  April  14  and  15. 
1009.   Hotel  Aster,  New  York. 

ScHUCHARDT  &  ScHUTTE.  90  Wcst  St..  Ncw  York.  Catalogue  of 
tachometers  and  tachographs.  These  instruments  indicate  on  a  dial 
or  record  on  a  chart  the  revolutions  and  rate  of  engine  and  motor 
shafts,  the  speed  of  fly-wheel  peripheries,  rate  of  travel  of  motor 
cars,    etc. 

Peerless  Automatic  Machine  Co.,  Cleveland.  Ohio.  Leaflet  illus- 
trating the  Peerless  automatic  multi-spindle  screw  machine  having  a 
capacity  of  1  inch  round.  15/16  inch  octagon.  7/S  inch  hexagon,  and 
11/16  'square  stock:  length  of  work  5  inches.  See  .July  issue  of 
Machinery  tor  description. 

Burroughs  .\dding  Machine  Co..  Detroit,  Mich.  Booklet  entitled 
"A  Better  Day's  Work."  being  a  disquisition  on  accounting  from  the 
Stone  .-ige  down  to  the  present,  with  particular  reference  to  the 
value  and  use  of  mechanical  adding  machines  'for  accurate  and  rapid 
work. 

A.meku'an  Engine  Co..  Bound  Brook.  N.  .T.  Pamphlet  treat- 
ing of  the  balancing  of  reciprocating  forces  in  steam  engines,  and 
illustrating  the  American-Ball  angle  compound  engine,  in  which  the 
Iiigh-pressure  cylinder  is  horizontal  and  the  low-pressure  cylinder  is 
vertical. 

lNTERNATiONAL-.\CHEsoN  GRAPHITE  CO..  Niagara  Falls.  N.  Y'.  Cir- 
cular on  Achcson  graphite,  which  is  said  to  be  the  purest  graphite 
made,  being  entirely  a  manufactured  product.  The  circular  lists 
electrodes,  battery  fillers,  paint  pigment,  lead  pencils,  oil  lubricants, 
ball  bearing  lubricants,  etc. 

•  International  ExniniTiON  of  Railways  and  Land  Transporta- 
tion. Argentine  Republic,  Buenos  Ayres.  Circular  No.  14.  giving  the 
aim  and  scope  of  the  exhibition,  statistics  of  the  prodiiels  of  the 
.\rqentine  Republic,  railway  mileage,  organization  of  tlie  exhibition, 
and  names  of  the  executive  committee. 

.Toyce-Cridi.and  Co..  Dayton,  Ohio.  Bulletin  No.  35  on  automatic 
lever  Jacks.  The  construction  of  the  automatic  Jack  is  described  and 
illustrated,  shov.-ing  ttie  various  operations.  It  is  claimed  that  these 
Jacks  have  the  power,  simple  action  and  closely  graduated  action 
obtained  with  hydraulic  Jacks  without  the  complication  and  liability 
of  failure. 

Morse  Chain  Co.,  Ithaca,  N.  Y.  Bulletin  No.  8.  illustrating  the 
application  of  Morse  silent-running  hi^h-speed  chains  to  lini'  shafts, 
shapers.  gear  cutters,  boring  mills,  engine  lathes,  punches  and  shears, 
rack  cutting  machines,  grinding  machines,  screw  machines,  boring 
machines,  blf/wcrs.  bending  rolls,  milling  machines,  angle  shears, 
forging  machines,  bolt  threaders,  etc. 

Builders*  Iron  P'Oundry.  Povidence.  R.  1.  Reprint  from  the  Journal 
of  the  .\merican  Society  of  Mechanical  Engineers  of  the  paper  ".\ 
New  Transmission  Dynamometer"  by  Prof.  W.  11.  Kenerson.  Provi- 
dence, R.  I.,  wliich  w.as  presented  before  the  Washington  meeting.  May. 
1909.  of  tlie  -American  Society  of  Mechanical  Engineers.  Copies  will 
be  sent  free  to  all  interested  parties. 

Westinghoise  Electric  &  Mfg.  Co.,  Pittsburg,  Pa.  Booklet  en- 
titled "Electric  Power  for  Domestic  Purposes."  which  contains  many 
suggestions  for  the  use  of  small  motors  in  the  home.  Among  the 
many  labor-saving  applications  of  electric  power  are  the  sewing  ma- 
chine, vacuum  cleaner,  washing  machine.  Ice-cream  freezer,  meat 
chopper,   ironing  niachlne.  silver  polisher,   dish-washer,   and   pump. 
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CINCINNATI   HIGH   POWER 
ARBOR  SIPPORTS 


Usual  position  of  table  when  doins:  heavy  cutting 


Unusual  position  of  table. 
Biaces  provided  with  an  additional  truss  muinbur 


Tlu!  importance  of  a  rij^^id 
.sii|)])ort  for  tin-  oiitt-r  arhor 
bearing  is  evident  when  we 
remember  that  this  bearinj^ 
j^ets  as  heavy  pressures  due 
to  the  cut,  as  does  the  main 
bearing  of  the  machine. 

The  resultant  of  these 
pressures  is  approximately 
horizontal,  in  the  direction 
of  the  table  travel. 

Our  outer  bearing  sup- 
port is  designed  to  provide 
the  greatest  stififness  against 
this  pressure. 

It  is  made  in  one  piece, 
truss  form,  bolted  to  its  sup- 
porting member  on  the  knee. 

For  work  requiring  the 
knee  in  a  low  position  an 
additional  diagonal  brace 
makes  it  a  double  truss. 

This  is  the  principle  on 
which  Ijridges  are  designed. 

It  also  applies  in  correct 
machine  tool  design. 

WE  HAVE  .APPLIED 
THIS  PRINCIPLE  IN 
EVERY  IMPORTANT 
PART  OF  OUR  HIGH 
POWER   MILLERS. 


Get  the  Catalog. 


THE  CINCINNATI  MILLING  MACHINE  CO. 


MILLING    SPECIALISTS 


CINCINNATI,    OHIO 


European  Agents— Schuchardt  &  Schutte,  Berlin,  Vienna,  Stockholm,  St.  Petersburg,  Copenhagen  and  Budapest.  Alfred  H.  Schutte, 
Cologne,  Brussels,  Liege,  Milan,  Paris,  Turin,  Barcelona  and  Bilbao.  Chas.  Churchill  &  Co.,  London,  Birmingham,  Manchester,  Newcasile- 
on-Tyne  and  Glasgow. 

C.\N.^DI.\N  Agent— H.  W.  Petrie,  Ltd.,  Toronto,  Montreal  and  Vancouver. 

AUdTK.M.I.\N  Agknts— Thos.  McPherson  &  Son,  Melbourne. 
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Aufiiist,  lOiitt 


Nlh     1Imi\     Mii;.    Co,.    .%■  \v    Itiivin.    «' (  hIhIukmi-    nf    ciikIiip 

latins    llnril     I.S      In    i;ri-hli'll    s»  IllK.    ill    all    li'MKllls    III'    Ih'iI    fl K    ti>    :!<• 

I'tvl  ;  plaiM-Ls.  <-i:ttai-i!>'  *.M  in<-li<  s  in  lio  )iu*lin:s  Kiiiiai'i'  and  up  In  *Ji) 
led  liiiirili  nf  Klinki-:  mil  slniims  nf  in  liiclu's  slinkr.  'I'll!'  cala 
lotnic  illui-liiihs  111.-  tniisiiiiillnn  nf  ilii'  Niw  IlaviM  Inllic  Inailslnck. 
tall  sinck,  <|iiU'k  ('lian;:r  pnai-  iIm'Icc,  i-niii|inntHl   rrsl,  dniililr  wall  ajit-nii. 

rlc.    and   will    In-    fnnnd    an    Inliiisl liiK    calalnKiii'    li.v    llinsc MciTimd 

Willi   iiiacliiiii'  Intd  cqiilpnii'iil   and  iisi>. 

i:i  i.i'TKii'  t'nNTiiiH.i.ii!  &  MKii.  Co..  Clpvclaiul,  Oiiln.  raiiiidilc't  I'n- 
mild  •lOli-rliic  MnUii-  Cnniiid."  iMinsisilntr  nf  n  wrlis  nf  live  arliilcs 
Willi. n  liy  .Ml'.  .\.  ('.  Ivislwnnd.  inrsliknl  nf  Ilir  i-nin|iiin.v.  'J'Ih' 
jiniiipiilit  li-i-ats  nf  till-  iiiiiiniianci'  nf  llir  foiiUnlliT.  tlii'niy  and 
ap|ili<'alinn  nf  i licu.'ilatic  iniuiidliis.  siiirs  |>nraiii'i  cnntrnliiTs,  ma;; 
iii'tlv  switcli  11  n  I  rollers  and  d.vnaiiiii'  liinklnK.  'J"l»'  |iaMi|)lili't  Is  nf 
jiriiiiai  interest  to  all  intiTostitl  in  llic  niHttnr  nf  clwtric  innlnr 
rnntrol. 

Ilii(i(;sii.\  &  I'laris  Xi|-<;.  Co.,  Ni'w  Ifavrn.  t'imn.  CalalnKur  .'<r  "f 
tlu'  Swpriiiind  latlir  clmrks.  wtii«'h  arr  ni.-idp  in  a  hxriir  varlrt.v  "i 
sizes  and  st.vles.  Tlie  ealalnKiie  lists  llin-e-  aiul  fniir-jaw  enmhinatinii 
ehneks  frnni  i;  iiulles  in  4'J  inilles  sizes:  llllee  and  fnlir  jaw 
nniveisal  eliiieks  in  -i  inelies  tn  41'  inrlii  s  sizes.  Independenl  einieks 
are  lisieil  in  sizes  frnin  44  iiielies  In  ."I!  inelies.  and  Kcaieil  sernll 
eliiieks  frnin  1''*.  to  1.1  inches.  'I*lie  eomiian.v  also  makes  spceial 
clunks   lor  all   sorts  of  service. 

Vkki>i:k  Mfo.  Co..  Hartford,  ('(am.  Clrenlar  nn  Veeder  die  eastings, 
wliieh  are  niado  of  an  alloy  liaviii!,'  sinii';ili  uf  1."i.(i(iO  pniiiids  per 
simin-e  inch  section  in  tension  and  :^o.o(mi  pniiiids  in  eiunpressinn. 
I'lu'se  die  castings  are  c.\act  in  fnriii  and  diiiieiisiniis.  it  is  pns- 
sibie  to  produce  castings  williln  a  liinlt  of  laie -llioiisandlli  Ineli 
li'n«lli  or  less,  depending  on  llie  size.  Tliese  eastings  are  largely 
used  on  .s|)eed  counters,  cycloinelers.  coin  counting  inacliines,  casli 
regisiiis.  typewriters,  voting  macliines.  telephones,  and  other  appa- 
ratus made   in   large  quanlities. 

C.vuKV  MAtiii.NKKV  &  SfiTi.v  Vo..  11!M21  East  Lombard  St..  Balti- 
more, Md.  (ienerai  catalogue.  si.\lli  edition,  nf  machinery  and  sup- 
plies, comprising  Corliss  engines,  borizonlal  and  vertical  steam  boilers, 
hoisting  engines,  steam  water  healers  ami  piniliers.  steam  separators. 
Iiniler  linings,  lire  pumps,  vacuum  jiunips,  sii-.uu  piimiis.  centrifugal 
jMimps.  gcare<l  jumps,  cngim-  lathes.  |iull.y  lathes,  prcclsinu  lathes, 
hand  and  bench  'lathes.  shajK-rs.  iilaners.  milling  macliines.  screw 
iiuu'liincs.  grinding  machines,  pnlisliing  lalhes.  wood-working  macliinery. 
wood    trimmers,   chucks,   drills,   taps,   reamers,    machinists'   tools,   etc. 

Koe'KWi-:!,!.  Fra.vACE  Co.,  4(1  Cortlamll  St..  New  York.  Catalogue 
Illustrating  various  products  of  the  cnmiiany.  comprising  boiler  tlue 
iteaters.  heaters  for  skin  drying  molds  foi'  foundry  purpose.^,  fvirnaces 
for  annealing  gold,  silver  and  bronze  strips  for  coinage  purposes. 
I>ortable  annealing,  hardening  and  tempering  furnaces,  core  ovens. 
ai)paratus  for  hialing  circular  saws,  semi-steel  melting  furnaces,  rivet 
furnaces  for  structural  work,  annealing  ovens,  melting  furnaces  for 
brass  and  other  alloys,  regenerative  furnaces  for  high  tempera- 
tures, etc. 

l.«sti  &  .Vi.i.sTATTER  CO..  Hamilton.  Ohio.  Catalogue  No.  21  of 
punching  and  shearing  macliinery.  comprising  a  gieat  variety  of  sizes 
and  styles  for  bridgi'.  structural  steel,  railway  car  and  other  shops 
reipiiring  machinery  for  puneliing  or  shearing  of  materials.  The  ma- 
chines listed  and  illustraled  comjn-ise  angle  iron  shears,  bar  iron 
shear.s.  beam  punching  machines,  bending  and  forming  machines,  boiler 
liunches.  cross-cut  shears,  deep  tlirnated  machines,  disk  notching 
machines,  disk  punching  machines,  dwip  hammers,  gate  shears,  hori- 
zontal  punches,   lever  punches,   lever  shears,  etc. 

IvErFi-icL  &  EssER  CO..  Hoboken.  N,  .T.  Booklet  describing  the 
origin,  growth  and  present  scope  of  the  Keutfel  &  Esser  Co..  manu- 
facturer of  drawing  materials,  mathematical  instruments,  surveying 
instruments,  measuring  tapes,  etc.  The  lumklet  contains  a  reproduc- 
tion ot  the  lirst  monthly  rent  receipt  for  .fi."i.."i(l.  given  in  1.S67,  which 
IS  an  indication  ot  the  humble  origin  of  the  present  great  business 
which  now  employs  00(1  people.  Interspersed  tliroiighout  the  booklet 
.'iri'  various  illustrations  of  the  factory  buildings  and  the  departments 
devoled  In  the  nianufacturi'  nf  drawing  materials,  mathemaliial  in- 
struments, surveying  inslrumenis,  and  iiuasuring  instruments.  l''nur 
leen  buildings  are  comprised  in  the  pl.'iiil.  covering  2.37,000  scpiare 
feet   of  llonr  space. 

.1.  H.  Wii.i.iA.Ms  &  Co..  l.-.o  Hamilton  Ave.  and  Richards  St..  Brook- 
lyn. N.'w  York.  Catalogue  of  iron,  steel,  copper,  bronze  and  aluminum 
di'cai  I'nrgings.  The  cai.'ilonne  lias  a  beaulifnl  cover  showing  an  open 
end  dri>p  forged  wieneh  in  siriking  relief  on  a  black  cover.  The 
calalngue  lists  a  full  line  of  wrenches,  comprising  single  head  and 
doiihli'  henil  engineers'  wnnelies.  single  head  and  double  head  set- 
screw  wreneliis.  bo.\'  wrinelies.  double  liead  tool  post  wrenches,  straight 
liandle  ami  Irack  wrenches,  pin  spanners,  construction  wreuelies.  etc.. 
tor  all  classes  of  users:  drop  forgi'd  lailie  dogs,  gi'neral  service 
elamiis.  crank  liandles.  In.il  post  htlings.  i1hiiii1>  mils,  crane  honks. 
\yil'e  soekMs.  yoke  ends.  etc.  The  coiiipaiiy's  line  nf  Vulcan  drop 
tnrged  chain  pipe  wrenches,  special  forgings  for  auloiiiobiie  work,  etc., 
are  also  listed. 

.\Mi';iiii'A.\'  E.Ni'osrrioN.  Berlin.  I'.iin.  Catalogue  listing  names  of 
meiubei's  of  .\merican  adviscuy  coiiimitti'r'.  Cerman  advisory  committee 
and  jirumini  nt  business  men  interested  in  the  exposition.  'Tlie  exposi- 
linn  is  intended  to  show  Europeans  the  excellence  of  .\raerican  manu- 
laeliired  products  and  to  strengthen  existing  relations  between  .-imerica 
and  Cerniaiiy.  The  mnnagement  announces  that  the  exposition  will 
III'  iiiiiiiue  in  that  the  price  of  space  per  square  foot  will  include  the 
usual  incidental  expenses:  it  will  covit  suitable  foundations  for  ma- 
chinery, carpets,  water,  heat,  light,  and  Janitor  service.  The  exhibitors 
will  also  be  protected  from  loss  by  fire  or  theft  by  insurance  to  the 
extent  of  .?2.">  per  square  foot.  The  rental  including  all  extras  is  to 
he  .?4  per  square  foot.  Exhibits  will  be  held  in  the  Exnosition  Palace, 
erected  in  HIO"  at  a  cost  of  .'jil..".on.OOO.  It  consists  of  two  connected 
buildings  of  stone  and  steel  construction  and  has  a  combined  floor 
space  of  approximately  110.000  s<|uare  feet. 

.InxKs  &  Lamsox  Maiiii-Ni;  Co..  Springfield.  Vt.  Treatise  entltle<l 
"Maciiinc  Buildin.g  for  Prnlil.  and  the  Flat  Turret  Lathe."  2.12  pages. 
(1  X  I)  inches.  This  puliliealion  toncaes  on  the  econtunies  nf  construc- 
ti<ni.  principles  of  lathe  'design,  turret  latiie  design,  observation  of 
running  macliines.  views  from  varh.us  points,  importance  nf  adant- 
abiliiy.  and  contains  extraits  from  '"I'he  l':vnliilinn  of  the  IMaehine 
.Shoi>."  a  work  iiublislied  by  Mr.  Hartness  some  years  ago.  The  Hart- 
ness  Hat  turret  lathe  is  descrilied  in  detail,  its  parts  and  the  w'ork 
produced  being  Illustrated.  The  remarkable  adaptability  of  the  Hart- 
ness Hat  turret  lathe  to  all  classes  of  machine  work  is  well  illus- 
trated by  numerous  halftone  engravings,  niagrams  follow,  illustrating 
the  operations  on  various  classes  of  work  and  giving  the  dimensions 
and  the  lime  required.  The  treatise  is  unique  and  should  claim  the 
interested  attention  of  every  machine  shon  manager  and  foreman  con- 
cerned with  the  economical  iiroduction  of  manufactured  products.  .\ 
number  of  inten  sting  hints  will  be  fnnml  nn  mnehine  shop  manage- 
menl. 

MANUFACTURERS  NOTES 

OonpKi.i.-l'n.VTT  Co..  Greepfield.  Mass..  has  a  new  foundry  in  con- 
struction by  the  .\berthaw   Construction  Co.,  of  Boston. 

HoocsoN  &  Pkitis  Mfo.  Co..  New  Haven.  Conn.,  has  moved  Its 
New  York  office  from  107  Lilierty  St..  to  10:1  Chambers  St. 

Link  Bki.t  Co..  Philadelphia.  Pa.,  announces  that  the  Itenold 
"silent"  machinery  driving  belt,  manufactured  and  sold  hv  it.  will 
hereafter  be  known  as  the  "Maxiinuin  Silent  Chain"   (Kenold  type). 


Hoc'KKoaii  .Mai'iiini:  &  Sin  tti.i;  Co.,  Itoekford.  111.,  inanufaelnrcr  of 
ililll  presses,  iiiilllng  iiiaeliliii's.  I.eiieh  lallii'S.  ell'.,  has  moved  Into  Its 
new  faclnrv.  111.'  im|iriived  facilities  nf  which  will  largely  Increase  Its 
oulpiit. 

.\MKiiu'A.N  Pi  i.i.KV  Co..  2!)tli  and  Bristol  Sis.,  Philadelphia.  Pa., 
opined  a  store  .luly  1  at  i;t»  Soulli  Clinton  St.,  Chleago.  111.,  where 
a    eompleii.   assortment    of    wrought    steel    belt    and    sash    pulleys    will 

lie    kept. 

B.  p.  Sti'UTKVA.nt  Co.,  Hyde  Park.  Mass.,  reports  that  Its  fan  and 
blower  business  has  so  Inereasi'd  that  It  was  necessary  to  enlarge  its 
libint  to  handle  the  Increased  business,  and  it  Intends  to  add  still 
furlher  to  the  plant   next   Spring. 

Uav  I).  Lii.i.ii.uiiioi:.  leehnieal  jnibllciiy  manager,  has  removed  his 
oirKc  to  100  nrnadwav,  eleventh  llnor.  anil  has  taken  Into  parlnershlp 
William  I..  Uickard.  'l"he  business  will  be  eonllnued  as  heretofore 
under  the  name  Itay  I).   Llllibrldge. 

Tim:  Niuiriiwrsrr.itN  .Mktai,  Mi'o.  Co..  Minncaiinlls,  Minn.,  has  been 
appointed  exclusive  sales  ageiil  for  the  "plunger  throtUc  plastic 
loieking."  which  is  a  new  packing  material  for  locomotive  throttle 
\'alve  stems  and   slinilar  purposes. 

WlirrMAS  &  Bak.xes  Mii:.  Co..  .\krnn.  (Illin.  has  cnnsnlidaled  Ms 
nlhees  al  .\krnn.  wllleli  is  Hie  headquarlers  nf  Hie  cmupaiiy.  Hereto- 
fore Ms  business  has  bi  en  handled  finiu  several  dllTereiit  |iniiils.  and 
Ihe  clninge  is  made  tn  give   the   trade  belter  ser\  Ice. 

CuiK  Ki:it  Wiii:ki.kii  Co.,  .\m|ieie.  .\.  .1..  re|iorls  several  orders  re 
('lived  recently  for  large  allernating  current  generators,  one  of  which 
was  for  a  1,000  KV.\.  Iliree-pliase.  li.liOO  volt  generator,  for  the 
He   Laval   Steam  Turbine  Co..  Trenton,   N.  .1. 

(Aiii.vi.E  .loii.sso.s-  Mai'III.ve  Co..  formerly  of  Hartford.  Conn.,  re- 
moved Its  business  .Inly  1  to  Manchester.  Conn.,  nine  miles  east  of 
Hartford  on  the  Willinlantic  division  of  the  N.  Y.  N.  H.  &  U.  R.  U., 
wh(  re  its  manufacturing  facililies  are  much   im|iroved. 

Wei.i.s  Bros.  (^i..  Creenlleld.  .Mass..  invites  all  persons  Interested  in 
the  manufacture  and  use  of  screw  cutting  tools  and  machinery  to 
visit  its  factory.  It  is  suggested  thai  vacationists  make  up  their 
itineraries  to  include  a  visit  to  (iicenlield  and  the  eniupany's  works. 

Kearxev  &  Trecker  Co..  Milwauk(>e.,  Wis.,  is  building  a  new  power 
plant  in  which  an  .Mlis-Chalmers  Corliss  engine  is  being  installed. 
'Ihe  company  is  otherwise  making  iire|iarations(  to  expend  its  machine 
equipment  and  plant  generally  10  take  care  of  tlie  demands  for  the 
Milwaukee  milling  macliines  wliich  are  sold  out  far  in  advance. 

Browx  &  SiiARi'E  Mfg.  Co..  Providence.  U.  I.,  announces  that  its 
works  will  be  closed  from  .\ugust  (!  to  2:i  for  the  annual  vacation 
and  repairs.  During  the  vacation  tlie  office  will  be  open  as  usual 
and  orders  for  machine  tools,  machinists'  tools,  and  measuring  tools 
will  receive  the  same  attention  as  al   oilier  iieriods  of  the  year. 

Westerx  Electric  Co..  4(i:!  West  St..  Ne-.v  Ynrk.  reports  that  for 
the  nrst  half  of  its  liseal  year  ending  May  HI  its  business  is  run- 
ning at  the  rate  of  approximalelv  .$4('.. 000,000  yearly  as  compared 
with  $.').'i.000.000  for  the  fiscal  year  of  P.IO.S.  and  $.'-.:i.00O.OOO  for  the 
fiscal  year  of  1007.  Business  tlius  has  increased  40  per  cent  over 
lOO.S.  and  is  87  per  cent  of  the  1007  record. 

Crocker-Whiei.er  Co..  .\mpere.  N.  ,T.,  directors  held  a  meeting  in 
.luly  in  the  New  York  office  of  the  company  Or.  Schuyler  Skaats 
W'heeler  was  continued  as  president,  and  the  other  officers  elected 
were:  Gano  Dunn,  vice-president:  .\.  S.  Doreinus.  second  vice-presi- 
dent :  Gano  Dunn,  engineer  :  Rodman  Gilder,  secretary  ;  W.  L.  Brownell, 
treasurer:  G.  "W.  Bower,  assistant  treasurer. 

LixcoLX  Motor  WorI'Cs  (^o..  Cleveland.  Ohio,  has  changed  its  cor- 
porate name  to  the  Reliance  Engineering  &  Electric  Co..  instead  of 
the  Reliance  Engineering  Co..  as  was  erroneously  stated  in  the  .Tuly 
number.  The  management  remains  Ihe  same  and  the  corajiany  will 
continue  to  manufacture  the  Lincoln  variable  speed  motors  and  com- 
plete line  of  constant  speed  motors. 

Eitowx  &  SiiARi'i:  Mi'o.  Co..  I'ldvidence.  It.  I.,  is  building  a  new 
poHer  house,  wliicli  will  be  a  e(ais(ilidal  inn  of  the  live  separate  power 
plants  now  in  the  winks.  The  new  pnwer  pl.'inl  will  have  a  eaiiacity 
nf  about  :'..ooo  liorse-power.  and  will  eouiprise  up-to-date  eipiipment 
such  as  Stirling  water-tube  boiler,  Taylor  gravity  underfeed  stokers. 
gas  engines  and  iiroduecrs.  etc. 

Poo.s  (5as  E-Vi-.ixE  Co..  Springfield.  Ohio,  reports  that  the  United 
States  Government  recently  placed  an  (U'der  for  six  Pons  vertical  gas 
engines  to  be  used  for  the  operation  of  locks  on  the  Ohio  River.  The 
locks  are  worked  by  air.  the  engines  being  required  for  driving  the 
air  compressors,  ami  are  100  Iiorse-power  each,  'i'he  engines  siiecilieti 
are  tlie  regular  Foos  vertical  three-cJilinder  single-acting  type,  using 
natural   gas   as   fuel. 

CiNcixxATi  Iron  &  Steei.  Co..  Cincinnati.  Ohio,  has  installed  a 
",0-ton  electric  Case  crane  with  Ihe  Cincinrali  Traction  Co..  and  has 
received  sn  order  for  a  lo-loii  Case  eleelri"  crane  for  the  .N'asliviile 
Railwav  &  Light  Co..  .\'asbvi|le.  Tenn.  The  company  also  has  an 
order  for  a  1.10. 000  iioiind  slirnr  In  cut  six-ineli  s(|iiare  metal  for  the 
(Inldbergcr  Iriin  Co..  Cincinnati.  Ohio.  The  shear  is  being  built  by  the 
Mesta   Machine  Co..  I'ittsburg.   Pa. 

IXTT-:RXATioNAi--.\('iiES(t.v  Grai'II rrK  (^o..  Niagara  Falls.  N.  Y..  re- 
ceived on  the  aftemoon  of  .Inly  2  a  telegraiihic  order  calling  for  a 
shipment  by  express  of  a  carload  of  electrodes  S  x  4-S  inches.  The 
siiipnient  was  immediately  loadi^d  on  an  express  ear.  and  at  .1  ;'iO 
P.  M.  the  car  was  nulled  out  of  the  switch  and  delivered  to  the 
Michigan  Central  Railway,  and  early  on  Saturday.  .luly  3.  the  elec- 
trodes were  delivered  to  the  consignee  in  Chicago. 

WESTixGHorsE  ^lACHixE  Co..  Pittsburg.  Pa.,  has  made  a  contract 
with  the  Public  Service  Corporation  of  New  .Tersey  for  four  l.'!xl2 
ineli  three-cylinder  ^Vestinghouse  gas  engines  direct  connected  to  Root 
positive  blowers  for  their  Hoboken  and  Passaic  gas  plants  for  the  pur- 
pose of  boosting  the  gas  pri^ssure  in  the  mains.  The  engines  are  of 
the  vertical  type  and  develop  90  horse-power  each,  and  use  illuminat- 
ing gas  for  fuel. 

CtTi.ER  Hammer  Mko.  Co.  has  purchased  the  plant,  business  and 
patents  of  the  .1.  L.  Schureman  Co.,  of  Cliieago.  The  manufacture  of 
the  Schureman  controller  aiiparatiis  will  be  continued  and  Mr.  S.  M. 
McFedries.  general  manager  of  the  Sehnreman  Co..  will  remain  in  active 
eliarge  nf  the  manufacture  nf  the  Schureman  ajiparalns.  Mr.  .T.  L. 
Schureman  retires  from  business.  Tntil  further  notice,  customers  of 
the  Schureman  (^o.  should  direct  orders  or  inquiries  to  the  old  ad- 
dn^ss.   .1.   L.   Schureman  Co..   70   West  .lackson  Boulevard.   Chicago,  111. 

McGitAw-Hir.i.  Book  Co..  2:'.0  West  .'lOth  St..  New  York,  is  a  con- 
solidation effected  .Inly  1  of  Ihe  book  departments  of  the  MeOraw  Pub- 
lishing Co.  and  the  Hill  Pnblisliing  Co.  The  new  company  takes  over 
the  book  departments  of  both  houses  with  a  list  of  alMiut  2.">0  titles, 
comiirising  industrial  and  college  texl-bnoks  and  covering  all  lines  of 
engineering.  It  will  continue  the  retail,  importing  and  jobbing  busi- 
ness of  the  two  houses.  Tlie  officers  are:  President.  .1.  .\  Hill:  vice- 
president,  .lames  H.  McGraw ;  secretary,  Edward  Caldwell :  treasurer, 
Martin   Foss. 

.American  .\ir  Co.mpres.sou  Works.  20  Cortlandt  St.,  New  York,  has 
engaged  Mr.  .\i;gnst  Kittleberger,  who  for  the  past  fifteen  years  has 
been  associated  with  the  Clayton  .\ir  (Compressor  Co..  as  superinten- 
dent of  the  .American  .Mr  Compressor  Works  plant  in  Brooklyn.  New- 
York.  The  company  regard  the  engagement  of  Mr.  Kittleberger  as  an 
important    addition    to    its    manufacturing   department,    and   with    the 
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GENUINE 
STUBS  ENGLISH 

REAMERS  OR  BROACHES 


We  have  just  imported  an  exceptionally- 
large  quantity  of  these  Broaches  in  all 
sizes  from  No.  65  Stubs  Drill  Gauge 
to  21-64  in.  diameter  and  are  ready  to 
make  immediate  shipment. 


Send  lis  your  specifications 

and  lue  li'ill  quote. 


HAMMACHER,  SCHLEMMER  &  CO. 

Hardware,  Tools  and  Supplies 
NEW  YORK,  SINCE  1848 

4th  Ave.  and  13th  St. 
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revival  of  trade  conditions  and  increased  business  resulting  therefrom, 
loolcs  for  an  entranced  popularity  of  the  .\merican  Fairhurst  air  coni- 
pressor.s  and  vacuum  pumps. 

Pratt  &  Whit.ney  Co..  Hartford.  Conn.,  has  been  awarded  a  con- 
tract for  equipping  a  small  arms  factory  in  Australia  for  the  Aus- 
tralian gnvernnient.  The  contract  was  obtained  in  competition  with 
British  manufacturers,  the  Pratt  &  \\T]itne.v  bid  being  .$.'!40.000  as 
against  .S300,000  by  one  British  concern  and  the  time  of  delivery 
one  year  as  against  three  years  required  by  a  British  concern. 
Minister  of  Defense  .Toseph  Cook  would  willingly  have  been  influ- 
enced to  give  the  work  to  a  British  concern,  but  he  was  obliged  to 
accept  the  .American  tender,  as  conditions  all  around  were  much 
better. 

Bm.DKRs'  Iron  Focndry.  Providence.  R.  I.,  is  making  and  market- 
ing the  Kfnerson  transmission  dynamometer  invented  and  patented  by 
Prof.  W.  il.  Kenerson,  and  illustrated  and  described  by  him  in  a 
paper  ri'.Td  before  the  Washington  meeting  of  the  American  Society  of 
Mechanical  Er.gineers.  May,  1009.  (See  Machinery.  .Tune,  innn.) 
This  dynamometer  is  a  device  which  Indicates  by  means  of  a  pressure 
gage  the  amount  of  power  transmitted  through  it.  The  dial  on  the 
gage  is  graduated  to  indicate  H.  P.  per  1(10  revolutions  per  minute 
of  the  shaft  to  which  the  dynamometer  is  attached.  In  all  iirobability 
it  is  the  most  sensitive  and  practical  dynamometer  designed  for  meas- 
uring transmitted  power  yet  devised. 

Technical  Index,  a  comprehensive  record  of  current  technical  litera- 
ture published  in  Belgium,  announces  that  hereafter  it  will  be  repre- 
sented in  the  United  States  by  the  George  H.  Gibson  Co.,  Tribune 
Building,  New  York  City.  The  Terhni-cal  Iiuler  appears  monthly  and 
gives  a  systematic  descriptive  record  of  original  articles  appearing  in 
over  200  engineering  and  technical  .iournals  and  reviews,  also  indexing 
the  proceedings  of  technical  societies  and  technical  books  issued  in  all 
countries.  The  method  of  inde.\ing  covers  the  name  of  the  author, 
the  title  of  the  article  in  full,  an  explanatory  note  stating  the  con- 
tents of  the  drticle,  the  name  and  date  of  the  publication  in  which  the 
article  appeared  and  the  length  of  the  article. 

New  York  Leather  Belting  Co.  51  Beekmap  St..  New  York,  is 
carrying  on  a  campaign  for  the  standardization  of  leather  belting,  and 
honesty  of  manufacture.  In  the  manufacture  of  its  "Phoenix"  belt- 
ing, a  strip  of  leather  about  ;10  inches  wide  and  4  feet  long  only  is 
used  from  one  hide,  the  remainder  being  rejected  for  other  purposes. 
Care  is  taken  to  cut  this  section  so  as  to  get  the  best  results.  For 
belts  8  inches  wide  or  over,  absolute  centers  are  used,  this  part  being 
that  immediately  over  the  backbone.  Narrow  double  belts,  2  to  4 
inches  wide,  are  made  up  from  the  section  immediately  ad.1olning. 
and  the  remaining  section  is, devoted  to  double  belts  4  to  0  inches 
wide.  This  division  of  material  makes  belts  that  wear  evenly  and 
stretch  uniformly.  IlUistralPd  literature  shows  the  approved  and  con- 
demned methods  of  cutting  hides  into  belting. 


MISCELLANEOUS 

Advertiaoments  !n  thl«  column.  '2B  ci-ntH  ii  line,  ten  words  to  a  line. 
Tho  monuy  nhould  bi>  oent  with  (he  order.  Answers  addressed  to  our 
cure  win  be  forwivrded.  Oiifflnal  lotturH  of  recommendation  should  not 
be  enclosed  to  unknown  correspondents. 

r>It.M''TSMEN  cannot  know  too  much  about  shop  practice — many  of 
Ihem  know  too  little  nnd  are  handicapped  thereby.    Machinery's  Shop 
Upcradon   Sheets  can  help  greatly.     Thev  are  direct,  dellnlte  and  prac- ■ 
tlcal.    The  set  now  eomi)rlses  lO.S  distliul   operations.    Write  tor  "ScK- 
Lducatlon."     Macihnkrv,  40-55  Lafayette  St.,  New  York  City. 


DRAFTSMEN  AND  MACHINISTS.— American  and  foreign  patents 
secured  promptly;  reliable  ri'searcbes  made  on  patentability  or  valid- 
ity; twenty  years'  practice;  registered;  responsible  references. 
KDWIN  GUTIIRIK,  Corcoran   Building,   Washington,  D.  C. 

I>Ii.\FTSM.\N.— Kxperlenced  mechanical  draftsman.  Apply  MARKS 
&  WOODWELL,  Consulting  Engineers,  103  Park  Ave.,  New  *ork. 


ble.      Box 


DRAWINGS,    TRACINGS,    ETC.,    MADE.— Prices    reasona 
l.'J02,  Orange,  Mass. 

FORMULAS  AND  TABLES  FOR  SHOP  AND  DRAFTING  ROOM 
is  No.  :i5  in  Machinery's  Reference  Series,  and  for  practical  use  In 
mecbanlcal  work  jjromlses  to  be  the  most  widely  useful  book  pub- 
lished In  years.  Price  25  cents.  Address  Machinkry,  4!)-55  Lafayette 
St.,  New  York  City. 


GOOD  AUTOMOBILE  AND  TOOL  DRAB'TSMAN  wanted.  No 
others  need  apply.  Ask  for  Mr.  Allen,  Chief  Draftsman,  THK  TOLF.DO 
MOTOR  CO.,  Toledo,   Ohio. 

Have  you  any  intricate  mechanical  problems  to  solve?  If  you  have 
let  me  solve  them  for  you  at  a  saving  of  m.oney.  time  aiid  trouble. 
Developing  inventions  to  a  practical  and  commercial  basis  my  spe- 
cialty. BRN.IAMIX  BROWTMSTEIN.  Mechanical  Engineer  and  Expert 
Designer,  Gundling  Ifldg.,  Trenton,  N.  J. 


I.ATHE,    PLANER    AND    BORING    MILL    HANDS    WANTED    tor 

night  and  day  shift.  No  labor  troubles.  Increasing  force.  Applicants 
must  state  wages  desired,  past  experience  and  If  employed  at  present. 
to  receive  further  consideration.  Apply  to  INGERSOLL-RAND  CO., 
Painted  I'ost,  New  York. 

MECHANICAL  DRAWING. — An  Eastern  College  will  have  a  posi- 
tion open  about  September  1st  for  a  technical  graduate,  as  Junior 
Instructor  of  Mechanical  Drawing.  Applicant  must  state  age.  educa- 
tion, drawing  office  experience  with  references  and  salary  expected. 
.\ddress  Box  221,  care  Machinery,  -19  Lafayette  St.,  New  York.       

PATENTS. — H.  W.  T.  .Tenne»,  patent  attorney  and  mechanical  ex- 
pert, 608  P  Street,  Washington.  D.  C.  Established  188.'i.  I  make  an 
investigation  and  report  it  a  patent  can  be  had  and  the  exact  cost. 
Send  tor  full  information.     "Trade-marks  registered. 

TECHNICAL  GRADUATE,  progressive,  practical,  age  28,  married, 
familiar  with  design  and  operation  of  electrical  and  mechanical  power 
distributions,  electric  motor  applications  and  electric  lighting  installa- 
tions and  who  has  done  some  work  in  power  plant  and  industrial 
building  design,  now  in  engineering  department  of  large  industrial  cor- 
poration, can  swing  a  bigger  job  and  wants  one,  Draughting-ro()m, 
office  and  construction  experience.  Capable  of  developing  labor-saying 
methods  and  devices.  Good  executive  and  correspondent.  Salary 
$1,800,  employer  to  pay  moving  expenses  from  near  New  Y'ork  to  new 
location.  Address  Box  217,  care  Machinery,  49  Lafayette  St.,  New 
York. 

USE  OP  FORMULAS  and  of  Tables  of  Sines  and  Tangents,  with- 
out a  knowledge  of  Algebra  or  Trigonometry,  is  made  easy  to  you  by 
SHOP  ARITHMETIC  FOR  THE  MACHINIST,  which  is  No.  IS  in 
Machinery's  Reference  Series  fully  described  in  a  pamphlet  sent  tree 
on  request.     Machinery.  49-55   Lafayette  St..  New  York  City. 

W.\NTED. — Agents  in  every  shop  to  sell  Calipers.  Liberal  pay. 
Address  E.  G.  SMITH  CO..  Columbia,  Pa.  

WANTED. — Agents,  machinists,  toolmakers,  draftsmen,  attention  ! 
New  and  revised  edition  Saunders'  "Handy  Book  of  Practical  Mechan- 
ics" now  ready.  Machinists  say  "Can't  get  along  without  it."  Best 
in  the  land.  Shop  kinks,  secrets  from  note  books,  rules,  formulas, 
most  complete  reference  tables,  tough  problems  figured  by  simple 
arithmetic.  Valuable  Intorm.itlon  condensed  in  pocket  size.  Pn<;e 
postpaid  $1.00  cloth;  Jl.'.'S  leather  with  Hap.  -Agents  make  big 
profits.  Send  for  list  of  books.  E.  H.  SAUNDERS,  216  Purchase  St.. 
Boston.   Mass. 


W\NTED — A   firm   long   established,   employing   2.000   men.   desires 

a  thoroughly  practical  and  efficient  general  machine  shop  foreman. 
Must  be  capable  of  satisfactorily  handling  sub-foremen  and  able  to 
supervise  the  output  of  400  machinists.  Unless  at  present  employetl. 
will  not  be  considered.  Address  Box  220,  care  Machinf.ry,  40 
Lafayette  St.,  New  York.  


WANTED. — M.\CniNIST  P(1BEM.\N  to  do  everything  necessary  to 
get  out  machines  in  good  interchangeable  condition.  Must  have  ex- 
perience. Write  fully.  Address  Box  222,  care  Machinery,  49  Lafay- 
ette St..  New  York.  


WANTED. — SUPERINTENDENT,  an  American.  .'iO  to  45  years  of 
age ;  good  mechanic,  good  executive,  systematic,  progressive  and 
aggressive ;  up  on  (lupllcate  manufacturing  with  not  less  than  three 
years'  experience  as  superintendent  of  a  gas  engine  factory ;  must 
have  earned  at  least  ,$1,800  per  annum  and  saved  something;  to  such 
a  person  we  offer  superintendencv  of  our  modem  gas  engine  works, 
backed  by  all  of  the  money,  tools,  appliances  and  material  necessary 
to  turn  out  3,000  engines  per  year  at  U  ast  possible  expense  ;  time  Is 
an  important  consideration:  give  full  and  complete  li'storv  aiid  be 
prepared  to  pay  us  a  visit.  If  apparently  satisfactory.  WITIE  lUUN 
WORKS  CO.,  Kansas  City,  Mo. 


WE  CAN  DESIGN  YOUR  COMPLICATED  TOOLS.  Drawings, 
tracings,  blue  prints.  We  also  make  tools,  dies,  jigs,  models,  etc. 
Experimental  work.  Inventions  perfected.  Send  sample  or  blue  i^rinl 
for  estimate.  Designers,  draftsmen  and  toolmakers.  BEACON  TOOL 
WORKS,  146  Ward  St..  Naugatuck,  Conn. _ 

WE  M.VNUFACTURE  SPECIALTIES. — L>t  us  figure  on  your  metal 
staiiipings,  punch  pr.^ss  dies,  tools,  special  machinery,  etc  .  We  guar- 
antee to  save  vou  money.  .\ddress  THE  PEN.\"SYLV.\NI.A  SPE- 
CIALTY  MANUF.VCTIRING  C(1..  Cochranton.   I'a. 
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SAVE  MONEY  ON  YOUR  RIVETS 


I 


Ajax  Standard  Rivet  and  Bolt 
Heading  Machines 

are  not  only  exceedingly  powerful,  built  from  best  materials, 
with  extra  large  bearing  and  wearing  areas,  but  each 
machine  is  equipped  with  the  Ajax  Absolute  and  Automatic 
Side  Arm  Relief  to  the  Gripping  Die  Mechanism  which 
prevents  the  destruction  of  the  dies  should  the  rivet  be 
accidentally  caught  on  the  die  faces. 

This  is  one  of  the  Ajax  features  that  cuts  down  production 
costs— when  such  an  accident  occurs  in  our  machines  the 
relief  mechanism  acts  instantly  and  the  dies  become  dead 
until  the  rivet  is  dislodged. 


We  build  these  machines  in  five  sizes,  belt  or  motor  driven 
as    desired,   and    will    send    special    circular   on    request. 

THE  AJAX  MANUFACTURING  COMPANY 

CLEVELAND,  OHIO 


New  York:  Hudson  Terminal  Building,  50  Church  Street 


Chicago:  621  Marquette  Building 
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The  New  High  Speed  Steel 

NOVO  SUPERIOR 

THE  LATEST  INVENTION  IN  METALLURGY 

Is  new  in  stock  in  our  Wareliouses  in  all  current  sizes, 
flats,  squares  and  rounds,  annealed  and  unannealed. 


It  is  claimed,  for  NOVO  SUPERIOR  STEEL  that 
according  to  conditions,  the  speed  can  be  increased  over 
the  present  high  speed  steels,  and  sometimes  25,  50  and 
even  1  00  per  cent,  more  speed  has  been  obtained  and  the 
cutting  edge  has  retained  its  sharpness  from  four  to  six 
times  longer  than  on  other  high  speed  steels. 

It  cuts  harder  material  than  has  heretofore  been  con- 
sidered possible.  Namely,  steel  castings,  with  vitrified  sand 
blowholes,  skidded  tires,  exceptionally  hard  and  partly  chilled 
cast  iron. 

It  is  tougher  than  other  high  speed  steel.  Therefore 
particularly  adapted  for  tools  that  must  stand  a  severe  blow 
or  pressure. 

It  IS  invaluable  for  automatic  screw  machine  work  where  a 
very  fine  cutting  edge  is  necessary. 

Novo  Superior  steel  is  suitable  for  milling  cutters,  formed 
cutters,  gear  cutters,  reamers,  etc.  Will  wear  from  four  to 
six  times  longer  than  other  steels. 

Novo  Superior  steel  hardens  in  oil  or  water. 

Scud  lis  a  trial  order.     IVc  guarantee  results. 


HERMANN   BOKER  «(  COMPANY 

101-103  Duane  Street,  New  York  City 

Chicago  Warehouse,  57-63  N.  Desplaines  St.  Montreal,  Canada,  Warehouse,  332  St.  Jiunes  St. 

Pacific  Coast  Agents,  Pacific  Tool  &  Supply  Co.,  San  Francisco,  Cal. 
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60  Hours  vs.  10  Hours 

"Blue  Chip"  Steel  the  Winner 


• 

• 


/  ^  \ 
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This  "Blue  Chip"  Steel  Punch  and  Die  runs  60  hours  and  will  blank 
360,000  pieces  of  14  gauge  strip  steel  on  One  Grinding— a  punch  and 
die  of  best  grade  Carbon  Steel  will  run  only  10  hours  without  regrinding. 

Punches  and  Dies,  Cutting  Tools,  etc.  made  from  "Blue  Chip"  Steel  will  stand 
harder  service,  wear  longer  and  give  better  results  than  any  other  steel.  "Blue 
Chip"  is  made  for  a  wide  range  of  specific  purposes  and  meets  requirements 
efficiently  and  economically.  If  you  will  let  us  know  your  needs,  we  shall  be 
glad  to  give  you  full  benefit  of  our  experience  in  selecting  the  exact  grade  for 
your  particular  line  of  work. 

More  ''Blue  C/iip"  reasons  next  iiioiitli. 

FIRTH  STERLING  STEEL  CO. 

McKeesport,  Pa.  New  York  Boston  Philadelphia  Chicago  San  Francisco 
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INVESTIGATE  AND  CONSIDER  THE 

Improved  "Hisey"  Portable  Electric  Tools 


Let  us  send  you  a  drill  or 
grinder  on   10  days'  trial. 


SCOTCH  RADIAL  DRILL 

Can  be  set  up  anywhere.     Range  of  work 
is  unlimited. 


TOOL-POST  GRINDER 
Has  the  widest  possible  range  of  work. 


We  make  grinders  and  buffers 
for  e^'ery  class  of  work. 

We  make  drills  for  every  pur- 
pose from  ^"  to  2"  capacity. 

Motors    enclosed,    dust-proof 
and  air-cooled. 

Least  watt  consumption — more 
power. 

All  tools  wound  for  direct  or 
alternating  current. 


Write  for  Catalog  No.  7,  giving  full  description  of  our  entire  new  line. 

THE  HISEY-WOLF  MACHINE  COMPANY 

NEW  YOKK  OFFICE:    50  Church  Street  CINCINNATI,    OHIO 

FOREJGN  REPRESENTATION:  Chas.  ChurcKill  &  Co.,  London.  Birmingham,  Manchester.  Glasgow.  Schuchardt  &  Schutle.  Berlin,  Vienna.  St.  Petetsburg.  J. 
Lamberder  &  Gd..  Geneva.  K.  Lund  &  Ga..  Christiania.  Wilh.  Sonesson  &  Co.,  Malmo.  Fenwick  Freres  &  Co.,  Paris.  Barcelona,  Brussels.  Ing.  A.  Baldini  6cCie, 
Pontedera.      Mitsui  &  Co.,  Toltio.      Thomas  McPherson  &  Sons,  Melbourne,      Philip  G.  Roeder,  Mexico  City. 
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No.   2   I -Beam  Cold  Saw  Cutting-off  Machine 

NEWTON 


(REGISTERED  TRADE  MARK) 


Horizontal,    Vertical,    Duplex 
and  Portable  Milling  Machines 

for 

Facing,   Sawing,   Fluting  and 

Keyseating. 

Crank  and  Rack  Driven 
Slotting  Machines. 


Portable   Screw    Driven 
Slotting  Machine 


No.  3   Horizontal  Milling  Machine 


Newton   Machine  Tool  Works,  Inc. 

Philadelphia,   U.  S.  A. 

FOKBIO.V  Kkpeesentatives— Berlin.  Heinruh  Divyi-r.     Vi.niui,  KuiImI,,)]  SuI/j  i.      llulj,  Spiiiil.  Switzrrlan.l.  Bili.-uiiM  iijicl  Kninic.  Fi-n«iok  Fr»-r»-»  A  Co..  Puria,  Fruiio 


66 


MACHINERY 


Adv.  Index  pages  36-49 


The 

simplest 

and  most 

easily 

controlled 

device 

of  its 

kind 

in  the 

market. 


The  Rockf  ord  Patented  Geared  Tapper 

This  new  Tapper  is  not  an  attachment  but  a  part  of  the  machine.  It  is 
always  in  place  and  ready  for  work;  though  when  the  tool  is  required  for 
straight  drilling  only,  the  tapper  can  be  lifted  out  of  mesh  in  a  few  seconds' 
time,  and  as  quickly  replaced.  It  is  well  designed,  very  strong,  has  few 
parts  and  nothing  to  get  out  of  order.  The  piece  to  be  tapped  is  held  in  the 
left  hand,  while  the  right  hand  controls  the  forward  and  reverse.  The  thumb 
and  first  finger  control  the  operating  lever,  the  forward  movement  of  which 
throws  the  tap  into  the  forward  speed,  and  the  backward  movement  gives 
instantaneous  2  to  i  reverse.  One  of  the  conveniences  you  cannot  afford 
to  be  without.     Efficient,  durable  and  exceedingly  moderate  in  price. 

Write  for  the  details. 

Rockford  Drilling  Machine  Company 

ROCKFORD,  ILLINOIS,  U.S.A. 

Henri  Benedictus.  Agt'nt  fDr  Belcrmm  ;  Edgar  Bluxam,  Agent  for  Fraait-e  and  Italy  ;  Thomas  McPliei-son  &  Son.  Melbourne  ;  New  York  Export  &  Import  Co.,  Apentw 
for  India,  Japan,  China  and  the  Phillippine  Islands  ;  Alfred  H  Schutte.  Agent  for  Western  Germany.  Switzerland,  Spain  and  Portugal;  Theodore  Butlei-.  149  Queen 
Victoria  St..  London.  E.  C  ;      K.  S.  Stokvis  A  Zonen.  Ltd..  Rotterdam,  Agents  for  Holland  and  the  Duti-h  Colonies. 
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Grind  your  Bushings — Don't  Bore  Them! 

Use  the  Bath  Internal  Grinder  with  sup= 
ported  spindle  carrying:  one  to  six  grinding 
wheels.      There's  money  in  our  method. 


Cast  iron  bushing:,  1<)'4"  long,  hole  3"  diameter,  internally  ground  on  the  Hath  Grinder.      The  spindle  is 

rigidly  supported  and  has  six  wheels  in  simultaneous  operation  instead  of  one  wheel— the 

usual  method  employed  by  the  single  head  grinder. 

The  Bath  Double  Headed  Internal  Grinder 

marks  a  new  departure  in  rapid  hole  grinding  that  is  quite  as  remarkable 
in  its  own  way  as  the  perfection  of  high  speed  steel  for  its  purpose. 

A  number  of  wheels  can  be  used,  as  shown  above,  with  the  supported 
spindle,  or  two  indepen- 
dent spindles  can  be 
simultaneously  employed 
on  two  pieces  of  work,  or 
two  diameters  on  the 
same  piece  may  be  accur- 
ately and  rapidly  ground. 
It  is  the  most  rigid  ma- 
chine of  its  class  and 
adapted  for  a  wide  variety 
of  internal  grinding.  By 
a  special  form  of  con- 
struction all  vibration  is 
absorbed  and  there  are  other  advantages  well  worth  your  inxestiga'tion. 

Keep  an  eye  on  our  announcements— they  will  give  you  vaov&pmcfical 
information  on  the  subject  of  internal  grinding  than  could  be  obtained 
from  a  small  library  of  technical  books. 

THE  BATH  GRINDER  CO.,  Fitchburg,  Mass.,  U.  S.  A. 

FOREIG>r  Agents— Japan,  Alfred  Herbert,  9U  Yamashito-cha,  Yokohama.  Northern  and  Eastern  Germany  and  Austria-Hunirary 
Heinrich  Dreyer,  Kaiser  Wilhelm  str.  1,  Berlin.  Western  and  Southern  Germany,  Switzerland.  Holland,  Belmum.  France.  Soain  and 
Italy,  Alfred  H.  Schutte,  Neumarkt  18,  Cologne. 
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a  \  BO  NortiLin  "puplei"  «'ilh  Heail  set   \'erlic.»l  and  Ram  draw 
back,  cuttei  opcraliax  close  to  the  culuiiin  ol  the  iiuichioe. 


Van  Norman  '^ Duplex"  Milling  Machine 


NV.to  the  GREAT  RANGE  and  ADAPTAHILITV  for  Ol'ICK  CHANGES  of  OPERATION. 
Position  of  Cutter  Head  and  Kani  ean  be  ehanwed  in  a  moment  and  locked  ri^idlv  where 
desired.     Made  in  H  sizes.  Mention  Dec.  MACiiiNKKV. 


No.  i-  \'aii  Norman  "  r>u[ilcx '*  with   Mead  set   Horizontal  ind   Ram 
thrown  foTwzird,  cuttini;  '7  Inches  away  from  the  coIuidu. 

ASK  KOR  MILLING  MACHINE  CATALOQ 

WALTHAM  WATCH  TOOL  COnPANY 

Springfield,  Mass.,  U.  S.  A. 


Don't  Finish  Holes  by  Reaming-Grind  Them- 


It's  the  modern  way,  the  cheaper 
way,  the  better  way  and  the  new 
Heald  Internal  Grinder,  the 

machine  to  handle  the  work. 

Look  up  the 
fine  points  of 
this  improved 
Grinder — itsolvesthe 
question  of  exact 
dupHcation,  has  the 
rigidity  so  essential 
for  heavy  or  accurate 
work,  every  conveni- 
ence for  rapid  opera- 
tion and  is  a  machine 
that  "makes  good." 


Catalos'uc  ? 


The  Heald  Machine  Company,  20  New  Bond  st.  Worcester,  Mass. 


before  purchasing  to  satisfy  yourself  of  their  wearing  qualities  and 
secret  of  superiority.  All  standard  threads  cut  without  removing 
or  duplicating  a  gear.  Furnish  another  All  Geared  Feed  De- 
vice with  an  unlimited  range  of  threads  and  feeds.  Write  for  details. 

THE   CINCINNATI    LATHE  <1I  TOOL  CO. 
CINCINNATI,   OHIO.  XJ.  S.  A.. 


ROBBINS  engine:  l^ATHES 


uasaPi 


THE 


Our  13,  15,  18  and  20"  Engine  Lathes 
are  of  massive  and  powerful  design, 
are  strongly  back  geared  and  furn- 
ished with  compound  rest  and  regu- 
lar attachments.  The  range  of  feeds 
and  speeds  is  ample,  cone  carries 
extra  w^ide  belt  and  operating  con- 
venience is  a  feature.  We  also  make 
Pattern  Makers'  Lathes,  16,  20  and 
24"  sizes.     Send  for  circulars. 

R.OBBINS    MACHINE 


CO. 


149  Laffrange  Street 


Worcester,  Mass.,  L\  S.  A. 
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THIS  MACHINK  will  stand  the  highest  speed 
and  coarsest  feed  that  can  be  applied  lu  a  inillinn 
machine  for  the  economical  proiluction  of  articles 
of  brass  or  cast  iron.  The  machine  has  been 
tested  for  a  spindle  speed  of  6jo  revolutions  on 
brass,  ancl  was  then  feeding  75  inches  per  minute. 
When  intended  for  heavy  milling  in  iron,  this 
machine  is  mailc  with  back  gears. 

THE  DRIVING  CONSTRUCTIO.N  is  very 
powerful.  The  belt  is  easily  tightened  by  a  de- 
vice which  keeps  e(|ual  tension  of  llu-  bell  in  any 
j)Osition  of  the  spindle. 

THE  SPINDLE  is  of  crucible  steel  and  runs  in 
phosphor  bronze  bo.xes.  Both  boxes  and  spindle 
are  provided  with  means  to  compensate  for  wear. 

T-SLOTS  can  be  made  in  table  to  specifications. 

THE  FEED  PARTS  are  very  strong,  and  ample 
facilities  are  provided  for  oiling.  The  feed  is 
operated  by  a  lever  on  the  side  of  the  slide  and 
has  automatic  return  of  3  to  i  for  brass  and  5  to 
I  for  cast  iron.  It  is  stopped  automatically  at 
each  operation  of  the  table.  A  light  push  on  a 
pawl  on  the  side  of  the  slide  will  start  the  feed. 
There  are  si.x  changes  of  feed  in  geometric  pro- 
gression to  suit  the  conditions  of  the  work. 

THE  COUNTERSH.AFT  has  two  drive  pulleys 
and  two  sets  of  tight  and  loose  pulleys,  allowing 
two  cutting  speeds  to  the  countershaft. 

Ciitaloi^  C  on  in/uest. 


The  Owen  Machine  Tool  Co., 

Dept.  M.,  SPRINGFIELD,  OHIO 

United  Stait'S  Sfi/Zn^  ^^e/ifs—ChaudleT  &  FarquharCo.,  Boston, 
Mass.  Vandyck  Churchill  Co.,  New  York  and  Philadelphia.  Syracuse 
Supply  Co.,  Syracuse  and  Buffalo,  N.Y.  Somers,  Filler  &  Todd  Co., 
Pittsburg.  C.  C.  Wormer  Mchy.  Co.,  Detroit.  C.  A.  Strelingcr  Co  . 
Detroit.  Patterson  Tool  &  Supply  Co.,  Dayton,  O.  and  Indianapolis, 
Ind.    Wallis  Engineering  Co.,  Columbus,  O.     B.  A.  Tozzer,  2IW4  Pros- 

Sect  Place,  Cleveland,  O.  O.  L.  Packard  Mchy.  Co.,  Chicago  ^nd 
[ilwaukee.  Fairbanks  Co.,  New  Orleans. 
Foreign  Agents— hMx&d  Herbert,  Ltd.,  Coventry,  Eng.  De  Fries 
<t  Co.,  Akt.  Ges.,Dusseldorf,  Berlin  and  Stuttgart,  Germany  ;  Milan, 
Italy  ;  Barcelona,  Spain.  Louis  Besse,  Paris, France.  Alfred  Herbert 
(France),  Ltd.,  for  Belgium  and  Switzerland.  Alfred  Herbert,  Ltd., 
Yokohama,  Japan. 


PUT  YOUR  FOOT  DOWN 
ON  THE  OIL  BILL— 

It  will  be  a  stand  well  taken 

Isn't  it  sheer  waste  of  time  and 
money  to  keep  pouring  oil  on 
loose  pulleys  when  a  little  thing 
like  ARGUTO  will  eliminate 
the  necessity  for  lubrication  of 
any  sort? 

'"^.petuto" 


One  of  the  neatest  proofs  of  the  efficiency  of 

ARGUTO  OILLESS  BEARINGS 

is  that  pulleys  so  equipped  have  run 

2504    Days 
at  a  stretch  without  attention. 

ARGUTO  OILLESS  BEARING  COMPANY 

WAYNE  JUNCTION.  PHILADELPHIA.  PA. 


TRADE    MARK 
"reg.  U.  S    P>-T,  OFP  • 


LOOSE  PULLEY 

EQUIPMENT 

(Palenlcd) 
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A  few  words,  but  to  the  point ! 

200  to  400  per  cent,  more  holes 
can  be  produced  in  a  given  time 
with  the  Ball  Bearing  Drill- 
ing Machine  than  with  any 
other  drill  press  using  same 
amount  of  power. 

Hundreds  of  spindles— various 
makes— replaced  by  the  Henry 
S  Wright  machines. 

There  are  several  good  reasons — glad  to  explain. 

THE  HENRY  &  WRIGHT  MFG.  CO. 

HARTFORD,  CONN.,  U.  S.  A. 


Patented 


The  Universal  Multiple  Spindle  Automatic  Screw  Machine 

For    Screws    and    Screw 
Work  of  every  description. 

Send  us  your  specifications  for 
steel,  iron  or  brass  screws — 
any  shape  or  size — and  let  us 
estimate  the  cost  produced  on 
the  Universal. 

Our  machines  are  powerfully 
driven  by  one  straight  belt 
from  the  countershaft;  have 
a  sJ^ear  driven  threading 
mechanism  which  permits 
different  speeds  for  various 
sizes  and  kinds  of  stock,  and 
perform  ten  operations  in 
the  same  time  required  by 
the  ordinary  machine  to 
complete  the  longest  single 
operation. 

The  height  of  perfection  and 
economy  in  screw  work. 

THE   UNIVERSAL  MACHINE  SCREW  COMPANY,  Hartford,  Conn. 

Domestic  Agents  :  Prentiss  Tool  &  Supplv  Co.,  New  York,  Boston,  Buffalo.    Motch  &  Merryweather  Machinery  Co.,  Cleveland,  Detroit, 
Cincinnati.     Brown  &  Zortmari  Machinery  Co.,  Pittsburg,  Pa.     Marshall  &  Huschart  Machinery  Co.,  Chicago,  111. 


A(\\\  IikU'x  i)a<,'cs  36-49 
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How  about  your  Light  Milling? 


Have  you  looked  into 
costs  on  this  class  of 
work? 


The 

No.1 

Becker 

MiUing 

Machine 

is  a  great  money  saver 
on  tlie  lighter  grades  of 
milling. 


It  is  adapted  for  either  wood  or  inetal,  handles  the  most  deHcate  work,  is 
especially  adapted  for  such  service  as  experimental  work,  model  making, 
jewelers'  dies,  engravers'  stamps,  etc.,  and  can  also  be  advantageously  used 
as  a  sensitive  drill  press. 

The  spindle  is  controlled  by  a  foot  lever,  has  a  movement  of  one  and  one- 
half  inches,  an  adjustable  auxiliary  bearing  to  relieve  it  from  belt  strain  and 
maybe  speeded,  to  suit  the'  work  to  be  done,  from  2,000  to  io,coo  revolu- 
tions per  minute. 

The  table  on  this  machine  is  fitted  with  jaws  made  to  suit  and  which  are  with 
or  without  screw  adjustment.  Four  jaw  chuck  or  circular  table  is  provided 
for  the  rotary  attachment,  or  both  in  combination. 

J^?(//  description  furnished  on  reguesi. 

The  BecKer  Milling  Machine  Company 

Hyde  ParK,  Mass.,  U.  S.  A. 

AGENTS— McDowell,  Stocker  &  Co.,  Chicago.  L.  H.  Swind,  Philadelphia,  Pa.  A.  F.  Kummel,  Hartford,  Conn.  J.  L.  Oseood.  Buffalo,  N.  Y. 
Mortimer  &  Alcorn,  Cleveland,  O.  A.  B.  Bowman,  St.  Louis,  Mo.  Bevan  &  Edwards  Propty.  Ltd.,  Melbounie,  Australia.  Setig,  Sonnen- 
thal  &  Co  London,  England.  Schuchardt  &  Schutte,  Berlin,  Germany  ;  Vienna,  Austria ;  Stockholm..  Sweden  ;  St.  Petersburg,  Russia  ; 
Copenhagen,  Denmark  ;  Budapest,  Hungary ;  Shanghai,  China.  A.  H.  Schutte,  Cologne,  Germany ;  Liege,  Belgium ;  Milan,  Italy  ;  Barce- 
lona, Spain  ;  Brussels,  Belgium  ;  Paris,  France  ;  Bilbao,  Spain. 
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The  Output  of  the 
Reynolds  Automatic 
Screw  Driver 
is  only  limited 
by  the  ability 
of  the  operator 
to  handle  the 
work. 

This  novel  macliine 
has  ample  power  to 
drive  screws  anywhere 
they  can  be  driven  by 
other  means,  and  in 
many  cases  they  can  be 
set  without  boring. 

Its  simplicity  makes 
skilled  labor  unneces- 
sary, there  is  no  danger 
of  marring  screw  heads 
or  work,  it  is  strong, 
efficient,  durable  and 
will  actually  drive  ma- 
chine screws  faster 
than  you  could  drive 
nails. 

Ask  ?<s  for  full 
description. 

Reynolds  MacHinery  Co. 

MOLINE,  ILL. 


THe  Cincinnati  Four  Javir 
Independent  CHiicK 

Not  only  a  thoroughly  A-i  chuck  in  point  of  design, 
material  and  construction,  but  has  the  unique  advan- 
tage of  each  screw  being  mounted  in 
hardened  steel  bushintrs. 


^Q^^Eg||i||u^j^ 


Outwears  other  chucks, 
keeps  its  alignment,  and 
is  the  most  convenient 
and  efficient  Independ- 
ent Chuck  made. 

Circular  on  request. 


THE  CINCINNATI  CHUCK  CO.,  Cincinnati,  0. 

C-. :cago  OfEce  :  89  W.  Randolph  St.     New  York  Off.ce  :    I  36  liberty  St. 


Van  Dorn  Portable  Electric  Drills  and 

Reamers 


Xo.  3  Machine 
Drills  to  \y^^^ 
Reams  to  1". 


Xew  York  Office  : 


Especially  designed 
for  heavy  drilling 
and  reaming. 


Ask  for 
particulars. 


.■simple  in  construction, 
rapid  in  operation,  con- 
venient, durable  and 
much  less  costly  to  run 
than  air  tools. 


The  Van  Dorn  Electric 
&  Mfg.  Co. 

Cleveland,  Ohio 

120  Liberty  Street. 


Duplex  Independerit 
End  Buffing  LatKe 

This  new  machine  has  all  the  good  points  of  the  ordinary 
double  end  buffing  lathe  without  any  of  the  well  known  faults, 
and  is  a  boon  to  the  trade  employing  buffing  or  polishing 
machines  for  any  purpose.  It  is  very  compact  in  design,  strong 
and  simple.  The  polishing  wheels  can  be  independently 
thrown  into  or  out  of  engagement  by  mezins  of  simple  friction 
clutches  which  are  operated  by  conveniently  placed  hand 
levers.  Bearings  and  all  working  parts  are  protected  by  dust 
proof  casings.  Ends  of  spindles  are  detachable,  and  can  be 
furnished  in  any  length  or  form,  making  it  possible  to  use  the 
same  machine  for  all  classes  of  work. 

Ask  for  full  particulars.     Machine  can  be  run 
at  3500  R.P.M.  and  upwards. 

A.  B.  Nutting  %  Co.,  Amesbury,  Mass. 


TKe  %p'yw{/no/  I^atKe 

a   heavy  duty  machine   for   turning    straight   and 
taper  shafts,  cutting  two  to  sLx  diameters  at  once. 

FITCHBURQ  MACHINE  WORKS,  Fitchburg:,  Mass. 


SHop  AritHmetic  for 
tHe  MacHinist 

No.  18  in  MACHINERY'S  Reference  Series 

makes  the  use  of  Formulas,  and  of  tables 
of  Sines  and  Tangents  easily  understood 
without  a  knowledge  of  Algebra  or 
Trigonometry. 


Price  2f  cents. 


J  ]  'rite  for  pamph  let. 


THE    INDUSTRIAL    PRESS 

49-55  Lafayette  Street.  NEAV  YORK 
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"/  got  the  job  lionc  and  a  half  day  off — 
jttc  /or   ti    Coah-s    I'lcxiblc   every    It  tin!" 

No  doubt  about  it,  the  COATES  FLEXIBLE 
SHAFT  is  one  of  the  most  adaptable  tools  you  can  put  in 
the  shop  and  one  that  will  save  more  time  and  labor  than  is 
easily  calculated.  The  motor  can  be  put  any  old  jjlace.  the 
shop  boys  can  operate  it,  and  for  finishing  drop  forged 
dies,  grinding 
wrinkles  out 
of  metal  pat- 
terns, cleanin*'- 


1 


cast  iron  gear 
work  and  drilling  in  odd  corners  there's  not  a 
tool  to  equal — let  alone  surpass  it.  One  outfit 
serves  for  grinding,  drilling  and  polishing,  and 
with  the  patent  Multiplier  you  can  increase 
the    regular    speed    of    the    shaft    S>^    times. 


Anything  in  this  for  you 


Bulletin 

21  for 

Details. 


Coates  Electrically  Driven  Breast  Drill. 


COATES   CLIPPER    MFG.   CO.,  Worcester,   Mass. 


Some  of  the  Exclusive  Features  of  the  Schellenbach= 
Bunt  Universal  Micrometer  and  Surface  Cage  are: 

Hardened  Bar  and  Base. 

Parts  subject  to  wear  that  will  affect  the  accuracy  of  the  instru- 
ment, hardened  and  adjustable. 

Measures  7  inches  horizontally  in  thousandths. 

Measures  8  inches  vertically  in  thousandths 

Will  scribe  lines  in  thousandths  to  the  full  range  of  the  instru- 
ment. 

It  can  be  set  quicker  and  covers  a  greater  range  than  six  ordin- 
ary micrometers  and  will  measure  in  positions  \jhere  the  regular 
micrometers  cannot  be  used  at  all 

The  sliding  head  is  accurately  positioned  and  locked  to  the  bar 
at  the  same  time.     No  extra  screws  or  gibs  required. 

Jig  and  die  work  can  be  laid  out  in  a  fraction  of  the  time 
required  by  the  old  methods. 

The  Instrument  is  warranted  to  be  within  the  limits  of  accuracy 
of  the  best  micrometers  made,  and  is  made  to  stay  so 

\Ve  will  send  for  trial  one  of  these  tools  to  any  responsible 
concern  upon  the  above  guarantee.  If  it  fails  to  meet  the  above 
conditions,  we  pay  the  carriage  both  ways.     We  can't  say  more. 

Now  Mr.  Shop  Manager  or  Mr.  Tool  Room  Man  if  you  are 
interested  in  time  saving,  it  is  your  move.  Our  circular  tells 
about    it.       Ask    your    nearest    dealer   or    write    us    direct. 

Write  for  our  Reamer  and  Boring  Head  Catalogues. 

THe   ScHellenbacK-Hunt  Tool  Company 

CINCINNATI,    OHIO.    U.  S.  A. 

W.  Burton,  Griffiths  &  Co.,  London,  England.    Markt  &  Co.,  193  West  St.,  New  Vork,  Germany  and  Italv.     N'ew  York 

-137  Front  St. ,  New  York,  China,  Japan  and  Australia.     Williams  &  Wilson,  Montre 


Foreign  agents:  C 
Export  &  Import  Co..  133 
Norwav. 


,  Montreal,  Canada.    J.  S.  Cock,  Christiania, 
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When  you  want  a  thing 
well  done  begin  by  get- 
ting the  proper  equipment 

If  it  is  forging  knives  and  shear 
blades,  you  cannot  be  too  careful, 
for  once  overheated,  no  amount  of 
tempering  or  hardenmg  can  repair 
the  damage. 

Our    No.    7    Gas    Forges    are 

especially  designed  for  this  work, 
the  flame  comes  up  through  an 
adjustable  slot,  thus  makmg  it  pos- 
sible to  direct  the  heat  more  or  less 
to  one  point  or  another  on  the  steel. 

The  American  No.  38  Oven 

Furnaces  are  invaluable  in  harden- 
ing milling  cutters  and  other  work 
of  similar  nature. 

Our  No.  2  Tool  Room  Forges 

will  insure  better  results  and  longer 
life  from  lathe  and  planer  tools, 
short  drills,  taps,  reamers,  etc. 


ASK  FOR  OUR  CATALOGUE  OF  GAS 
FURNACES  AND  HEATING  MACHINES 


American  Gas  Furnace  Co. 

24  John  Street,  New  York 

Age>JTS:  Chas.  Churchill  &  Co.,  Ltd.,  London,  Birmingham,  Manchester,  Glasgow. 
Schuchardt  &  Schutte,  Berlin,  Vienna,  St.  Petersburg,  Stockholm.  Alfred  H.  Schutte, 
Cologne,  Brussels,  Milan,  Bilbao. 

Chicago,  Machinists'  Supply  Co.,  16-18  South  Canal  St.  St.  Louis,  W.  R.  Colcord 
Machinery  Co.,  ftll-833  North  Second  St.,  and  Gas  Companies  in  nearly  all  Cities  and 
Manufacturing  Towns. 


I 


Gas  Tor^e  No.  7 

For  Cutlery,  etc. 


Oven  Furnace  No.  38 


Tool  Room   For^e  No.  2 
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Special  Characteristics  of  the 

Knight  Milling  and 
Drilling  Machine 


-ARE- 


Versalility,  Speed  and  Convenience 


The  range  of  work  covered  in- 
cludes every  kind  of  operation 
for  which  a  vertical  miller  can 
be  used,  and  a  full  line  of  drill 
work  besides. 


It  is  one  of  the  most  convenient 
and  useful  machines  that  can  be 
put  in  the  shop.  The  product 
is  accurate,  well  finished  and 
turned  out  in  from  20  to  50% 
less  time  than  by  other  methods. 


t 

gjijyi^^^H 

V 

M 

m§ 

■ 

Ask  for  prices  and  our  special  circular — shows  a  score  of  operations 
of  which  the  engravings  above  are  samples. 


W.  B.  RNIGHT  MACHINERY  COMPANY 


2019-2025  Lucas  Ave., 


ST.  LOUIS,  MO.,  U.  S.  A. 


AuENTs— Biurd  Miuliiii.  ry  Co.,  I'itt-l.iiivl'.  >'"■  Cliamllir  A"  KuniuharCo.,  Boston,  Maws.  Tht-  W.  P.  Uavls  Mh.Iiiiu- Co..  Kiwht-sit-r.  N.  Y.  Tin-  K.  A.  Kiiwy 
Co.,  Cineiiiniiti.  Ohio,  ami  Imlinnnpulis.  Iiul.  Maiiiiiriir.  Maxut-ll  &  Moore,  NVw  York.  N.  Y.,  Pliiluilclphia.  To..  Chifajro.  111..  Svnw'U}*.  N.  Y.,  Mllwaukef.  Wis.. 
and  Mexico  City.  Mexico.  The  Stronfjr,  Cmlisle  &  llnmiiioml  Co..  Cleveland,  IthJo.  C.  C.  Wormer  Mmhlneo'  Co..  Deti-olt.  Mli-n.  C.  T.  Patlerwii  Co..  Linut(-«1, 
New  (irlenns  IJi.    J.  ^^'.  Wntrlit  A:  Co..  St.  Louis.  Mo.     Kred  Ward  &  Ron,  San  Fnincisco,  Ciil.      Fokki'JS  .A'jKNTS:  Scliurtmnlt  iV  Sc-hut!*-.     Alfn-<1  H.  Schuttc 
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Water  Emery  Grinder 


2x24  INCH  WHEEL 


NO  VALVES 
NO   PUMPS 

Always  ready  for  use 


HTHIS  grinder  is  most  efficient  in 
use,  simplest  in  contsruction, 
and  size  of  wheel  best  adapted  for 
tool  works ;  a  wheel  of  less  diameter 
or  wider  face  gives  all  kinds  of 
trouble ;  we  know  by  experience 
and  our  experience  saves  the  cus- 
tomer money. 

Can  furnish  with 

Electric  or  Countershaft  Drive 

For  electric  drive  we  use  a  2-H.P.  motor 
SEND  FOR  CATALOGUE 


These  two  tools  make  a  pretty  good  start  for  a  small  machine  shop.     The  drill  is  our  No.  7 — 15-inch 
Swing  Drill,  a  stiff  tool  for  its  size  and  well  adapted  for  light  medium  work;   iust  note  the  combined  lever 

and  wheel  feed  !  The  lathe  is  our  No.  13  Lathe,  swinging  13  inches  over  the 
face  plate,  and  made  in  beds  of  5  to  10  feet  long;  has  automatic  cross-feed 
and  compound  rest ;  very  stiff  tool  carnage  and  changes  of  feed  without 
removing  a  gear.     We  can  furnish  Lathe  with  foot  power  if  wanted. 

A  good  deal  less  than  $200  will   buy  this    Drill  and   the   Lathe  with 
5-foot  bed.     Write  for  catalogue. 


W.    F.   ®.  JOHN    BARNES    CO. 

231  Riibx  Street         Established  1872         RocKford,  Illinois 
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Incompetent 


Refused  the  (iosilion  because  lie  was  not  able  to  do 
the  work.  Unfit —untrained— because  o(  neglected 
opportunities. 

Hundreds  of  men  are  turned  fr.jm  the  door  in  disap- 
pointment   because  they  cannot    measure  up   to   the 
positions  they  seek;  l>ccause  the>4  do  not  jjossess  the 
training  required  to  fill  any  iKjsitiou  of  importance. 
Sooner  or  later  this  will  be  every  man's  lot  who 
does  not  obtain  the  training  that   will  advance 
him  from  year  to  year  to   the  hii,dier  places. 
Employers  want  young  men  to  fill  the  subordi- 
nate positions.      If  you  want  to  secure  pro- 
motion and  insure  your  future  the  coupon 
below  is  your  opportunity.      By  marking 
and   mailing  it  you   will  receive  free  a 
complete  explanation  of  the  most  power- 
ful force  in  the  world  for  the  promotion 
of  ambitious  men.     This  plan  will  fit 
you  for  advancement  and  success  in 
your  own  home,  in  your  spare  time, 
without  obliging  you  to  leave  your 
present  work,  or  buy  books.  Doesn't 
it   stand    to    reason    that    you  can 
secure  promotion  when    you  con- 
sider that  there  will  be  brought  to 
I       :    in  helping  you    individually 
he  resources  and  influence  of 
.III  institution  backed  by  a  capital 
of  six  million  dollars  with  17  years' 
experience  in  the  sole  business  of 
jiroviding  salan.-raising  training: 
an  institution  equipped   with 
several    buildings    covering    over 
oOO.OOO  square  feet  of  floor  space: 
mailing    department    handling 
1.5.000   pieces   of   mail  each   day; 
3.000  employes;  and  an  instruction 
staff   large   enough  to  handle    the 
work  of  3,000  students  each  day:  an 
institution   that   enrolls  ever>-  year 
nearly  five  times  as  many  students  as 
the  whole  number  ever  graduated  from 
the  oldest  and  largest  American  uni- 
versity, a   university  that   is  over  270 
years  old  ? 

Everv  month  several  hundred  men  and 

women  voluntarily  report  advancement  to 

better  positions  and  salaries  secured  through 

I.  C.  S.  Training.     Will  you  join  this  army 

of  success?     Do  you  really  want   to  secure  a 

better  position  and  a  better  salan,-.  and  to  get  out 

of  the  incompetent  class?     Use  this  coupon  NOW. 


International  Correspondence  Schools 

Box  980,  SCRANTON,  PA. 

Please  explain,  without  luriher  oblitr;ition  on  mv  pan.  how  I  can  qualify 
for  a  larger  salary  in  the  position  before  which  I  have  marked  X. 


Electrical  Engineer 
Electrical  Mach.  Des. 
Dynamo  Foreman 
Electric-Light  Supt. 
Electric-Railway  Supt 
Electrician 
Telephone  Engineer 
Telegraph  Engineer 
Mechanical  Engineer 
Machine  Designer 
Mechanical  Draftsman 
Foreman  Patternmaker 


Civil  Engineer 
Stationary  Engineer 
Gas  Engineer 
Refrigeration  Engineer 
Foreman  Machinist 
Foreman  Toolmaker 
Foreman  Molder 
Foreman  Blacksmith 
Sheet-Metal  Draftsman 
Marine  Engineer 
Hydraulic  Engineer 
Mining  Engineer 


Chemist 

Assayer 

Illustrator 

Bookkeeper 

Stenographer 

Civil  Ser\ice  Exams. 

Commercial  Law 

Architect 

Structural  Engineer 

Contractor  and  Builder 

Ad  Writer 

Window  Trimmer 


Xtime_ 


Stmt  and  Xo.. 
City 


Stale  _ 
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The  FAVORITE  '^IXIS'  WRENCH 


Its  construction  is  simple  and  effective,  noth- 
ing about  it  to  get  out  of  order. 

Motion  is  continuous  until  nut  is  seated  or 
removed — -reverse  instantaneous. 

Caimot  slip  and  damage  the  nuts  because 
they  are  encompassed. 

Head  is  open  so  that  bolt  can  pass  through. 
This  wrench  is  built  for  hard  service. 
Ask  as  about  the  "Favorite." 


Greene,  Tweed  &  Co., 

109  Duane  Street  NEW  YORK 


Sole 
Manufacturers 
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In  this  New  16-inch  Geared  Head  Lathe 

provision  is  made  for  32  changes  of  feed  for  turning  and  threading,  without  removing  or  changing  a  gear. 
The  drive  through  a  single  speed  pulley  with  geared  connections  for  speed  changes  is  a  conceded  advantage, 
and  the  new  form  of  clutch  through  which  changes  of  speed  are  obtainable  combines  the  good  points  of 
both  the  positive  and  friction  types  and  at  the  same  time  overcomes  the  faults  of  both.  The  spindle  is 
positively  driven,  yet  without  shock  in  engaging  or  disengaging  and  with  no  possibihty  of  continued  slip- 
ping, as  the  act  of  slipping  only  serves  to  tighten  the  clutch  more  firmly. 

The  lathe  is  smooth  running,  easily  handled,  has  power  for  very  heavy  work  and  will  stand  up  under  hard 
service.  The  improved  feed  box,  new  chasing  dial,  adjustable  apron  friction,  clamping  arrangements  for 
tailstock  and  special  lubricating  system,  are  other  notable  points  which  we  shall  be  glad  to  explain  in  detail. 

We  are  also  makers  of  the  Second  Belt  Drive  Planers. 

Whitcomb-Blaisdell  Machine  Tool  Company,  Worcester,  Mass. 

Agents  :  Hill,  Clarke  &  Co.,  Boston,  Chicago  and  Cleveland,  O.,  Vandvck  Churchill  Co.,  Xew  York  and  Philadelphia.  Thomas  &  Lowe 
Machinery  Co.,  Providence,  R.  I.    C.  H.  Wood  Co.,  Syracuse,  N.  Y.    McDowell,  Stocker  &  Co.,  Chicago,  111.    Marshall  &  Huschart  Machinery 
Co.,  St.  Louis,  Mo.  and  Indianapolis,  Ind.  J.  L.  Osgood. Buffalo,  N.  Y.  Ferine  Machinery  Co.,  Seattle,  Wash.      Pacific  Tool  and  Supply  Co.,  San 
Francisco,  Cal.      Somers,  Fitler  &   Todd   Co.,  Pittsburg,  Pa.      Chas.  A.   Strelinger    Co.,  Detroit, 
Mich.     Ziramerman-Wells-Brown  Co.,  Portland,  Ore.     Smith-Booth-Usher  Co.,  Los  Angeles,  Cal. 
C.  W.  Burton,  Griffiths  &  Co.,  London,  England.      Fenwick  Freres  &  Co.,  Paris,  France. 
Ludw.  Loewe  &  Co.,  Berlin,  Germany.       De  Fries  &  Co.,  Dusseldorf,  Germany. 
Wiih.  Sonesson  &  Co.,  Malmo,  Sweden.    Van  Rietschoten  &  Houwens,  Rotter- 
dam, Holland.    Williams  &  Wilson,  Montreal,  Canada.     A.  R.  Williams 
Machinery  Co.,  Toronto,  Canada. 
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"\  7IEW  in  tool  room  of  a  large  steel  plant  in  Ohio,  where  they  are  using  seven 

of  our  Shapers,  each  motor  driven ;  also  five  more  machines  in  another  building, 

making    a    total    of    twelve    EBERHARDTS    PATENT    "HIGH    DUTY" 

SHAPERS.  all  motor  driven,  in  this  one  plant.       There's  a  reason— better  eonsitlt  US. 


ESTABUSHED    1833 


NEWARK,   N.J.    U.  S.A.^ 


THE  FULL  SWING  TURRET  LATHE 

Increased  Capacity     -     Short  Turret  Tools     -     Modem  in  AH  Details 


STEINLE  TURRET  MACHINE  COMPANY 


MADISON.  "WIS.,  U.  S.  A. 


SELLIXG  AGENTS. 


MANNING,  MAX-WEUL  (Q.  MOORE.  Inc., 
New  YorK. 

Atlanta,  Boston,  Chicajyo,  Cleveland,  Detroit,  Milwaukee,  Philadel- 
phia, Pittsburg,  St.  Louis,  Syracuse.  Seattle,  Portland,  Japan,  Mexico. 


I^UDVir.  LOEWC  CO,  CO.,  A.  G.. 

Berlin. 

Austria,  Belgium,  Denmark,  France,  Germany,  Holland,  Hungary, 
Italy,  Norway,  Romania,  Russia,  Spain,  Sweden,  Switzerland. 
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See  that  ram  bearing  ? 
That  means  accuracy  ! 

Gearing  designed  for  6  H.  P. 
That  means  strength  ! 

Cutting  strokes  per  minute  are 
7.    10.3.    15.3.   22.6,    33.5. 
49.4,  73.  108. 
That  means  efficiency ! 

Notice  the  beauty  and  sym- 
metry ?  These  show  the  work  of 
a  wise  designer ! 


Accuracy,  Strength,  Efficiency, 
and  Practical  Design,  are  character- 
istics of  Walcotl  tools  as  exemplified 
in  the  20"  Crank  Shaper  illustrated. 

Walcott  ®  Wood 
Machine  Tool  Co. 

Succeedii^^ 
GCO.  D.  WALCOTT  OL  SON 

JACKSON.  MICH. 

Agents  :  Frevert  Machinery  Co.,  Xew 
York.  Chandler  &  Farquhar  Co.,  Bos- 
ton. Chas.  G.  Smith  Co.,  Pittsbur^j. 
Strong,  t^arMsle  &  Hammond  Co.,  Cleve- 
land. H.  A-  atocker  Machinery  Co., 
Chicago. 

Foreign  Agents:  Fenwick  Freres  & 
Co.,  Paris.  Buck  &  Hickman,  Ltd., 
London. 


20-in.  Cranh  Shaper 


Fay  MacHine  Tool  Company 

Philadelphia,  Pa. 


'T~*HIS  machine  has  been 
specially  designed  for 
cutting  cams  auto- 
matically from  i"  diameter 
up  to  2 1"  diameter.  After 
the  cut  is  started  it  requires 
no  attention  until  it  is  com- 
plete, when  the  cam  is  re- 
moved and  another  one  put 
in  its  place. 

« 

for  further  information 
i>.<riic  us. 


This  Cam,  21     diameter,  cut  auto- 
matically in  15  minutes.  1  cut. 
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One  of  the  Most  Frequ 
Equipment  of  an  Automatic  Scr 

The  illustrations  show  the  latest  model  Cleveland 
Box  Mill,  and  some  examples  of  work  produced. 

These  are  every-day  examples  of  "Cleveland" 
efficiency  that  speak  for  themselves — but  it  will  be 
clear  to  every  mechanic  that  it  takes  a  pretty  good 
machine  and  a  pretty  good  box  mill  to  produce 
such  results. 


f 


Examples  of  work. 


Cleveland  Automatic  Machine 


Eastern  Representative— J.   B.  Anderson,  8450  No.  30th  St.,  Philadelphia.     Western  Representative— H.  E.  Nunn,  07  W. 
castle-on-Tyne  and  Glasgow.    Messrs.  Schuchardt  &  Schutte,  Vienna,  Berlin,  St.  Petersburg,  Stockholm, 
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ently  used  Tools  in  the 

ew  Machine  is  the  Box  Mill  Tool 


1 


BOX   MILLING 
TOOL. 


The  tool  has  roller  back  rests  with  screw  adjust- 
ment for  diameters,  and  multiple  blades  which  are  also 
provided  with  screw  adjustment  for  diameters. 

Work  shown  is  actual  size,  material  10  to  35  points  carbon,  and  the 
pieces  are  milled  as  follows : 

Piece  No.  1 :  reduced  from  4  inches  to  2%  inches,  milHng  time  -  90  seconds  per  inch. 
Piece  No.  2  :  reduced  from  2^4  inches  to  1  ^^  inches,  milling  time  75  seconds  per  inch. 
Piece  No.  3  :  reduced  from  1  M  inches  to  1  inch,  milling  time  -  3  5  seconds  per  inch. 
Piece  No.  4 :  reduced  from  1  mch  to  ya  inch,  milling  time     -     -  20  seconds  per  inch. 

Semi  for  our  neiv  Red  Catalog  lie  shoiviiig  full  Hue  of  uiac/iiiies,  tools, 
attacluueiits,  etc.  Also  look  for  our  advertisenieut  next  uiout/i. 


Company,  Cleveland,  O.,  U.S.A. 


Washington   St,,  Chicago.     Foreign  Representatives— Chas.   Churchill   &   Co.,   London,   Manchester,  Birmingham,   New- 
Copenhagen  and  Budapest,     Alfred   H.   Schutte,   Cologne,  Brussels,  Liege,  Paris,  Milano  and   Bilbao. 


Jl 
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MANNING,  MAXWELL  &  MOORE 


INCORPORATED 


Automatic  Hack  Saw 


THE  ECLIPSE  POWER.  HACK  SA\ir  NOTED  FOR 
ITS  ACCURACY  AND  SIMPLICITY  IN  OPERATION.  IT  IS 
THE  ONLY  HACK  SAW  WHICH  TURNS  ITS  STOCK  EACH 
STROKE.  THEREBY  PRESENTING  AN  EASY  CUTTING  SUR- 
FACE  TO  THE  SAW.  COMBINING  ACCURACY  WITH  THE 
SPEED    OF    A    CIRCULAR    SAW. 


I 


4 


CAPACITY  . 


IN.  TO    6    IN.   "ROUNDS' 


IN.    "SQUARES," 


Write  for  particulars. 


SELLING    AOENTS 

85-87-89    Liberty  Street,   New  YorR 


22-26  S.  Canal  St. 

921  Arch  St. 

45  Oliver  St. 

Frisco  BIdg. 

Park  BIdK. 

100  Park  St. 

Kirk  BIdg. 

1262  Ontario  St 

Chicago 

Philadelphia 

Boston 

St.  Louis 

Pittsburgh 

Atlanta 

Syracuse 

Cleveland 

Traction  Terminal  BIdg.,  Indianapolis 


White  BIdg.,  Buffalo 


Majestic  BIdg. ,  Detroit 


Merrill  BIdg.,  Milwaukee 


Yokohama,  Japan 


THE  WHITON 

Revolving  Centering  Machine 

For  Accurately  Centering  Finished  Shafts 


The  cut  shows  new  Revolving 
Centering  Machine — a  large  size 
of  the  well  known  machine  of  this 
type.  It  is  heavier  throughout  and 
has  capacity  to  center  shafts  up  to 
5  inches  in  diameter. 

Constructed  same  as  the  smaller 
machine  and  embodies  all  the  spe- 
cial features. 

Circulars  and  prices  sent  upon 
application. 


THe  D.  £•  WHiton  MacKine  Company 

NeMT  London*  Connecticut 
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Ask  for  Catalog  No.  18-D 
of  fine  mechanical  tools 
and  circulars  of  recent 
additions  including  those 
here  shown. 

Some  tools  can  be  bought 
for  less,  but  there  are 
none  worth  more  than 
Starrett's. 


Plenty  of  men  have  sufficient 
foresight  to  pay  the  difference 
between  the  Best  Tools  that 
can  be  made  and  the  in- 
ferior article. 


In  building  Starrett  Tools  we  are 
never  hampered  by  consideration 
of  either  cost  or  selling  price. 
We  just  make  the  best  that  can 
be  made,  sell  at  a  reasonable 
profit  and  prove  the  wisdom  of 
this  practice  by  the 
volume  and  growth 
of  cfur  business. 


The  L.  S.  Starrett  Co. 


ATHOL,   MASS,   U.  S.  A. 


NEW  YORK 
132  Liberty  St. 


CHICAGO 
18-20  West  Randolph  St. 


LONDON 
36-37  Upper  Thames  St.,  E.  C. 


Con\ex  and  Conca\e  Oauee. 

Radii  indicated  by  64ths  from  1-16  in.  to  U  In. 
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Rainbow  Packing 

Makes  Steam,  Flange  and  Hot  Water  Joints  Instantly. 


Thousands  of 

Imitations. 

No  Equal. 

Will  Hold  Highest 

Pressure. 


Don't  have  to  use 

<wire  and  cloth 

to  hold 

Rainbow. 

Can't  blo'Uf  it  out. 


THE  COLOR  OF  RAINBOW  PACKINC  IS  RED 


Notice  our  Trade  Mark  of  the  Word  "  RAINBOW  "  In  a  diamond  In  Black  in 

Three  Rows  of  Diamonds  extending  throughout  the  entire  length  of  each  and 

every  roll  of  Rainbow  Packing 

Yir¥¥  ¥  n  i  TkX\ir  j\J  nnr/\/^T7  '^  '^  ^°  undisputed  fact  that  Rainbow  Packing  is  the  only 
Will  IAkkV  in  SMILK  Sheet  or  Flange  Packing  In  the  World  that  will  carry  in 
TT  IL^L^   Vrll\l\  1    lil    tJ  X  Wll    stock  for  months  and  years  without  hardening  or  cracking. 


The  Peerless  Spiral 
Piston  and  Valve  Rod  Packing 


Once  Tried  Airways 
Used. 

It  wilt  hold  400  lbs. 
of  Steam. 


Will  run  tivelve 
months  in  high 
speed    engines. 

In  Boxes  3  to  8  lbs. 


Made  in  Three  Different  Shapes :  Straight,  Spiral  and  Square  Spiral,  la  sizes  from  1-4  Inch  to  2  inches. 

WRITE    FOR    CATALOG 
MANUFACTURED,  PATENTED  AND  COPYRIGHTED  EXCLUSIVELY   BY 

THE  PEERLESS  RUBBER  MFG.  CO.,  'd  S'hVrefs'LVe'e.,  New  York 


24  Woodward  Ave.,  Detroit,  Mich. 
202-210  S.  Water  St.,  Chicago,  111. 
:«.42  R.  Canitol  Ave.,  Indianapolis,  Ind. 
111-121  W.  JIain  St.,  Louisville.  Kv. 
1218  Farnara  St.,  Omaha.  Neb. 
1823  E.  Main  St..  Richmond.  Va. 
24 1-247  Master  St.,  Philadelphia,  Pa, 
1~  Elm  St  .  Dallas.  Texas. 
i:ili;-131>t  .-V  St.,  Tacoma.  Wash 


Cor.  Common  and  Tchoupitoulas  Sts.,  New  Orleans,  La. 
416-422  Mission  St..  San  Francisco,  Cal. 
212-216  Jackson  St..  .Seattle,  Wash. 
228  Front  St.,  Memphis,  Tenn. 
1213  Locust  St..  St.  Louis,  Mo. 
1556  Wazee  St  ,  Denver.  Col. 
1221-1223  Union  Ave.,  Kansas  Citv,  Mo. 
709-Tll  Austin  Ave.,  Waco,  Texas. 
IHltl-imS  R,ulr..ad  Av....  Spokane.  Wish. 


Cor.  Long  and  Third  Sts.,  Columbus,  O. 
212-214  S.  Clinton  St.,  Svracuse,  N.  Y. 
420-42T  First  Ave.,  Pittsburg.  Pa. 
7-9  S.  Broad  St.,  Atlanta,  Ga. 
61  Frankfort  St.,  Cleveland,  O. 
55  E.  Main  St.,  Rochester,  N.Y. 
110  Federal  St.,  Boston,  Mass. 
379-383  Washington  St.,  Buffalo,  N.  Y. 
27-29  X.  Front  St.,  Portland,  Ore. 
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Gisholt  Vertical  Boring  Mills 

Turret  Lathes  and  olhur  hvav\  output  macliine  tools  arc  wurtli 
investigating  if  great  reductions  in  cost  are  sought.  Our  ex- 
perience extends  over  twenty  years  of  continuous  elfort  to  pro- 
duce the  best  only.  Success  has  rewarded  us  and  given  us  the 
unbounded  good  will  of  hundreds  of  customers.  We  shall  ap- 
preciate a  chance  to  e&rrk  yours. 

GisKolt    MacHine    Company^ 

V^orKs:   Madison*  lVis.>  and  ^Varren,  Pa. 

General  Offices:    1316  Washington  Ave..  Madison,  Wis.,  U.  S.  A. 
Chicago  Display  Room:   101  Washin^on  Blvd. 


Foreign  Agents  :  Alfred  n.  St-luitte 
Bilbiw,  Barcelona.  SthudiHi-iit  &  S<Ji 
Berlin.     C.  W.  Burton,  liiilliths  &  C". 


(.■-.lou'iie.  nnissi-Is.  Lii-pf.  Paris,  Milan, 
itl<-.  Vienna,  St.  I'ctei-wbni-p.  Stuckhcilm, 
Lond'-in.  Enijriaini. 


Convenient? 
AVell,  jtist 
try  it! 


It's  just  as  much  a  necessity  in  your  shop  as  an  arbor 
press,  for  there's  always  a  need  for  a  bench  close  up  to 
a  job,  where  it  can  be  used  handily. 

Here's  the  bench  that's  easily  portable,  and  yet  has 
the  "stuff"  in  it  to  resist  chipping. 

Write  us  abnitf  if. 

The   Ne-w    Britain    Machine  Co. 

NEW    BRITAIN,    CONN. 


Boring  Mill  with  Morse  Chain  Drive 

500  to  1000  R.P.M.  on  4i"  centers,  SprockeU  1  7  and  55  teeth 
Chain  1,  2"  pitch.  4"  wide,  speed  850  feet  per  minute. 

The  positive  drive 
of  The  Morse 
Silent-Running 
Rocker-Joint  Chain 

makes  it  particularly  effective  in 
machine  tool  operation.  It 
has  an  efficiency  of  almost  99 
per  cent. 

See  Catalogrue  No.  7 


Morse  Chain  Co, 

ITHACA,  NEW  YORK 

Liceniees  for  Greal  Brl-.in  and  Europe:    The  WesdnsKoos?  BraLe 
Co..  Lld.t  Yorit  Road,  Kings  Oo*s,  Loodoo,  N. 
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It  Is  Not  E.noug(h  to  Simply 
Grind  WorK  Accurately 


"Don't  you  know"  we  all  used  to  do  nice,  accurate  work 
in  the  old  days  when  we  had  a  nicely  made  machine  and 
Lots  of  Time  ?    But  to  do  nice,  accurate  work  RAPIDLY 

is  THE  PRESENT  DAY  NECESSITY. 
THIS  REQUIRES  HEAVY  MACHINES 

"witH  'Wide  'WHeels,  and  Rig'id,  Steady  Rests 

NORTON  MACHINES 

are  Heavy  and  Powerful,  witH 
Rigid,  Steady  Rests 

LET  US  SHO"W  YOU 


Norton  Grinding  Company 


AGENTS— 
Vonnegrut  Hai-dware  Co,,  Indianapulis. 
Robinson,  Cary  &  Sands  Co..  St.  Paul  and  Duluth. 

Manning:.  Maxwell  &  Moore.  Pittsburg.  St.  Louis.  Philadelphia,  Atlanta. 
Prentisy  Tool  &  Supply  Co.,  New  York,  Boston.  Buflfalo.  Syi-acuse.  %«r  A.  "K^ 

Motch  &  Menyweatber  Mchy.  Co..  Cleveland.  Detroit  and  Cincinnati.  W  OrCCStCITf      r^  StSS* 

The  Canadian  Fairbanks  Co..  Montreal,  Toronto.  Vancouver. 

Henshaw  Bulkley  &  Co.,  San  Francisco.  Los  Angeles.  ^^i_<  -         ^*.  jt  o     ^  ai--*^  i^a  a 

Ludw.LoeweA  Co..  Ltd.,  Lond.m.  Berlin,  European  Agent.-.  Ct\lcagO    StorO  :    4»    SoUlth    Canal    Street 

F.  W.  Home,  Yokohama,  Japan,  r 
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Grading  Alundum 


Alundum  is  graded  to  many  sizes  and  numbered  according 
to  the  meshes  pi-r  linear  inch  of  the  screen.  The  numbers 
used  in  Xorton  (Irinding  Wheels  are  from  10  t..  sm. 


The  Right  Grinding 
Wheel  Grit 

The  peculiar  structure  of  Alundum,  its  temper,  or 
the  character  of  its  fracture,  is  what  makes  it  the 
ideal  grit  for  use  in  manufacturing  grinding  wheels. 

In  Alundum,  the  grit,  lies  much  of  the  success  of 
Norton  Wheels. 

In  manufacturing  Grinding  Wheels,  it  is  easy  to 
make  a  wheel  that  will  give  long  life.  It  is  not  so 
easy  to  make  a  wheel  that  will  give  both  long  life 
and  fast  production. 

The  success  of  Norton  Wheels  in  the  various  kinds 
of  grinding  tends  to  prove  that  it  comes  nearer  the 
maximum  in  both  long  life  and  fast-cutting  quality — 
maximum  efficiency— than  any  other  grinding  wheel 
made  of  an>-  abrasive  material. 


Norton    Company 

Grinding  Wheel  Works 

Worcester,  Mass. 


New  York:        50  Church  Street 
Chicago.  48  S.  Canal  Street 

Alundum  Plant:     Niagara  Falls 
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Carborundum  Grinding  Wheels  are  right — but  get  the  right  wheel. 

©RBORUNDUM 

is  made  into  grinding  wheels  of  every  size  and  shape  and  grade  imaginable — 
100,000  of  them  altogether. 

Carborundum  will  increase  the  efficiency  of  your  grinding  department — but  be  sure 
to  get  the  right  grade  and  size  and  grit  of  wheel  for  the  particular  worki[you 
have  to  do — 

77iaf  is  where  we  can  Jielp  you. 

THE  CARBORUNDUM  COMPANY 


NIAGARA  FALLS,  N.  Y. 


Sharpening  Butt 
Mill  having  Taper 
Shank. 


The  Variety  of  Grinding  Work  thai  can 
be  handled  on  a  Greenfield  Grinder 

Puts  the  everyday  machine  in  the  shade. 

It  is  adapted  for  Cylindrical  and  Conical 
Grinding  on  centers  or  in  the  chuck — for  internal 
grinding,  sharpening  cutters,  reamers, — small 
tools  of  every  description  and  for  a  wide  range 
of  ofeneral  gfrindine. 

o  &  o 


It  is  modern,  compact,  strongly  built, 
with  every  convenience  for  easy  operation 
and  has  such  a  complete  set  of  fixtures  and 
attachments  that  it  has  a  place  in  any  manu- 
facturing plant.  Specific  examples  of  efficien- 
cy if  you  will  ask  us. 

Greenfield  Machine  Company 

Greenfield,  Mass. 


es^A 

S_8^ 

^ 

Hal 

l»     Jt  T^rwi^Ty/ 

Adv.  Index  pages  36-49 


MACHINERY 


91 


DO  THESE 
INTEREST  YOU? 


A  Grinding  Machine  Manufacturer 

wrilrt  u»  :  "  Rrfrnring  lo  the  wheel  recently  »cnl  us.  lhi«  wheel  MTnii  lo  rul  l>elter  lluin 
any  wheel  we  have  tried  for  tome  lime.  It  i>.  in  {act.  the  beat  wheel  we  have 
uied  on  aoft  ateel.  We  <io  not  think  this  is  pultins  it  too  •Irunu.  The  wheel  cut» 
fast.  cool.  w»n  very  little  and  seems  to  remain  sharp."  (Name  on  application.) 

This  wheel  was  24'  dia.,  3"  face  and  12"  hole,  and  was  made  of  Pure  Corundum. 

A  Manufacturer  of  Cutlery 

says:  "  Repl>'in8  to  your  favor,  will  say  (hat  the  last  14  x  4'  ring  wheel  ihipned  us  has 
been  in  service  about  4  weeks  and  ia  provins  very  aaliifactory."  (Name  on 
application.) 

An  Automobile  Manufacturer 

writes  us  under  date  of  June  8.  1909:  "In  reply  lo  your  favor,  he^  lo  tay  that  alter 
havinK  teated  a  variety  of  different  makea  of  wheela  we  have  been 
able  to  set  the  beat  work  from  one  of  the  aamplea  you  aent  ua,  namely 
the  4x  \x  *t"— No.  36  grade  K,,  hence  we  would  ask  you  to  ship  us— ric." 
(The  operation  was  internal  giindine  of  cast  iron  cylinders.)  (Name  on  request.) 

A  Large  Card  Manufacturer 

^vrites:  "We  have  fmatly  completed  the  tests  we  werf;  making  with  the  samples 
of  corundum  wheels  sent  us  some  time  ago.  and  would  »ay  they  are  about  the 
beat  Corundum  Wheels  we  have  ever  had  the  pleaaure  of  teating  (and 
we  hav^  teated  quite  a  few  in  our  time.)"  Then  follows  an  oider  for  430 
wheels.     (Name  on  request.) 

Why  don't  you  give  American  wheels  a  trial?  No  matter  what 
your  operation  may  be.  we  guarantee  that  American  Emery  Wheels 
or  Corundum  Wheels  will  show  better  results  than  any  wheels  you 
have  ever  used,  or  there  will  be  no  charge  to  you. 

American  Emery  Wheel  Works 

PROVIDENCE,  R.  I.,  U.  S.  A. 


STERLING 
GRINDING 
WHEELS 

Leaders  in  the 
Grinding  Field. 

Strong,  durable  and 
saff.  Free  cutting 
and  rapid.  No  dust 
nor  odor;  equally 
efficient  used  wet  or 
dry.  (traded  to  meet 
all' requirements  and 
adapted  for  all  makes 
of  grinding  machines 

THE    STERLING    EMERY  WHEEL  MFG.  COMPANY 

Factories  and  Offices,  TIFFIN,  OHIO 

Bkavcubs  ;  New  York  HouHi-.  IS  VcBcy  St.     chkatro  House  60  West  Wushiut'ton  M. 
San  Frant-iseo  House.  161  Market  St. 


GRINDING   DRILLS  BY 
HAND    IS   OUT  OF   DATE 

Get  a 

"New  Yankee" 

and  do  it  in  the  modern  way.     It  is  the  best  drill 

grinder  made  and  finishes  grinding  a  drill  belore 

any  other  machine  is  even  ready  to  start. 

Two  adjustments  as  against  nine  on  our  nearest 

competitor's  machine. 
Time  is  wasted,  drills  are  broken  and  work  is  spoiled  trying  to  get  along 
with  hand  ground  drills. 

(;'<-■/  our  ca/j/i'^  and  quolalions. 

WILMARTH  &  MORMAN  COMPANY  oRrNo'R^V.DsrM.cH 

Agents  for  Great  Britain  :  C.  W.  Burton,  (Irifflths  *  Co  ,  London. 
Buck  &  Hickman,  Ltd.,  London. 


Ransom  Disk  Grinders 


This  is  our  iS"  L  Uisi  tinmlcr  with  lever 
feed  table  and  automatic  stop,  upon  which 
we  grf)und  248  cast  iron  hammers  in  the 
record  breaking  time  of  one  hour. 

Arc   xiui   iiifcns/ii/ / 
DISK   GRINDER   EXPERTS 

Ransom  Mfg.  Co, Oshkosh,  Wis.,  U.S. A. 

.\GENTS  :  Ludw.  Loewe  &  Co.,  Berlin,  clermany.  London,  Kngland 


DON'T 


think  you  '-must  cool  off"  a  \  itrified  Wheel. 
Not  at  all. 

Vitrified  Wheels  are  free  and  cool-cutting; 
nexer  glaze,  are  thoroughly  porous  and  meet 
modern  grinding  requirements  in  a  more 
satisfactory  way  than  any  others  on  the 
market.  Use  them  wet  or  dry,  in  acid  or 
soda.     You  can't  injure  their  efficiency. 

All  sizes  and  grades. 

Catalog  f 

Vitrified  Wheel   Company 

WESTFIELD.    MASS. 
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Operating  Levers  on  tHe  Landis  Grinders 


WATER-VALVE  LEVER 


WORn   SPEED   CHANGl»J 
LEVER 


WHEEL  FEED  STOP  AUTOMATIC   FEED  OPERATINO 

ME  CHAN'S  M 


GRINDINGWflEEL  FEEDUP 
HAND  WHEEL 


LANDIS  TOOL   COMPANY,  Waynesboro,   Pa.,   U.S.A. 

Agents—  C.  W.  Burton,  GrifiBths  &  Co.,  London  and  Glasgow.    Schuchardt  &  Schutte,  Berlin,  Vienna,  Stockholm,  St.  Petersburg,  Copenhagen  and    ■ 
Budapest.      Alfred  H.  Schutte,  Cologne,  Brussels,  Liege,  Milan,  Paris  and  Bilbao.      A.  R.  Williams  Machinery   Co.,   Toronto.      Williams  *    Wilson, 
Montreal,  Canada. 
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BBSLY     GRINDERS 

LET     US     SHOW     YOU     -WHAT    AVE     CAN     DO     FOR    YOU 


Illustration  sho./s  grinding  of  Rifle  Frame  Castings. 

Ground  on  1905  Model  No.  6  Besly  Spiral  Disc  Grinder, 
grinding  two  sides  of  the  casting  at  the  same  time. 

Material -Malleable  Iron. 

Stock  removed — about  .025"  on  a  side. 

Rough  ground  25  Rifle  Frame  Castings,  or  50  sides. 

Time  '—one  hour. 

Used  No.5360, Grain  No.  16,  Helmet  Spiral  Cloth  Circle. 

Finish  ground  25  Rifle  Frame  Castings,  or  50  sides. 

Time: — 15  minutes. 

Stock  removed — .003"  on  a  side. 

Finished  to  .875". 

Circles  used  for  both  roughing  and  finishing  had  a  9" 
hole  in  center,  thus  leaving  a  grinding  zone  of  A'/i" 
wide. 

If  these  castings  were  to  be  ground  in  a  manufactur- 
ing way,  it  would  be  advisable  to  reduce  the  amount 
of  stock  on  the  castings  which  is  left  for  finish.  This 
materially  increases  the  speed  of  grinding. 

THE  PATKNTED  FEATURES  of  1905  Model  No.  6 
Besly  Spiral  Disc  Grinder,  illustrated  above,  are  the 
Spiral  Grooved  Steel  Disc  Wheels,  Helmet  Spiral 


Circles,  Geared  Lever  Feed  Mechanism  and  Sliding 
Motion  of  Spindle. 

Furthermore,  with  this  machine,  if  desired,  we  are 
prepared  to  furnish  our  Patented  Hinged  Nut  Grind- 
ing Fixture  or  our  Patented  Open  Top  Nut  Holder. 

THE  EXCLUSIVE  FEATURES  of  this  machine  are 
the  Bed  Construction,  Heads  are  mounted  on  \s 
planed  on  Bed  Casting,  Method  of  taking  up  end 
thrust  of  spindle.  Bearing  Construction  and  Mi- 
crometer Adjustment. 

When  so  ordered ,  this  machine  is  equipped  with  Auto- 
matically Telescoping  Dust  Hood.  End  play  in  Spin- 
dle Bearings  is  adjusted  in  such  a  way  that  machine 
can  be  run  safely  with  practically  all  end  play  taken 
up;  naturally  grinding  work  to  size  WITHIN 
CLOSER  LIMITS. 

Among  our  70  varieties  of  Besly  Disc  Grinders  is  one 
just  suited  to  your  work. 

We  would  like  to  prove  our  claims  on  some  of  your 
samples.     No  charge  for  the  demonstration. 

Send  us  some  samples  and  -  e'll  grind  them  for  you 
and  report  time  and  material  used. 


CHARLES 

15-17=19=21  South  Clinton  St., 


H.     BESLY    ca    COMPANY 

(ORIGINATORS  OF  DISC  GRINDERS)  Chicago,  llllncis,  U.  S.  A. 


Bealy  Worka,  Belolt,  Wis.,  the  home  of  the  Bealy  Disc  Gimders 
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THE  WELLS 
UNIVERSAL  GRINDER 

Furnished  complete  or  with  only  the  fixtures 
wanted  for  your  work. 

Designed  for  grinding  all  ordinary  sized 
tools,  it  is  quicker  and  more  convenient  to 
operate  than  a  larger  machine. 

With  it  you  get  everything  but 
large  capacity  and  for 

MUCH  LESS  MONEY 


Send  for  desaipiioii  of  Grinders,  Speed  Lathes, 
Tapping  Machines,  Small  Serew  MachineSretc. 


Universal  Cutter 
and  Tool  Grinder 


The  Principle  of  the  machine  is  entirely  new;  em- 
bodies the  design  of  the  Universal  Milling  Machine, 
consisting  of  a  Knee,  Saddle,  Swivel, 
and  Table.  This  gives  rigidity  that 
has  heretofore  been  lacking  in  a  Cut- 
ter Grinder,  and  adapts  the  machine 
to  grind  the  large  inserted-tooth  mills 
of  modern  milling  practice. 

Capacity.  It  is  absolutely  universal; 
will  grind  any  angle,  taper  or  face. 
Grinds  all  kinds  of  cylindrical,  in- 
ternal faces  and  angular  work  ;  face 
and  end  mills,  reamers,  counterbores, 
circular  saws,  gear  cutters,  gauges, 
flat  surfaces  and  other  tool  room 
work. 

Attachments  include  a  complete 
line.  Universal  Attachment,  Circu- 
lar Grinding  Attachment,  Internal 
Grinding  Attachment,  Gear  cutter 
Grinding  Attachment,  Surface-grind- 
ing Attachment,  etc. 

Catalogue  giving  full  description  of 
construction  and  iise,  will  be  mailed 
upon  application. 


The  R.  K.  LeBlond 
Machine  Tool  Co. 

4609  Eastern  Ave.,  Cincinnati,  O. 
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Results 


are  what  you  want  from  your  grinding. 
The  greatest  and  best  results  can  only  be 


eotten 


With  Safety  Wheels 


Made  of  highest  quality  Emery,  Corundum  and  Carbondite  they 
are  not  pressed  or  tamped,  but  are  porous  and  open  in  texture, 
even  in  hardness  and  absolutely  free- cutting.  Awheel  made  of 
the  cement  (or  bond)  used  in  holding  the  abrasive  together 
would  cut  of  itself  alone. 

Safety  Wheels  are  not  afifected  by  air,  water,  dampness,  acids,  or  time ; 
half  as  much  "truing  up"  as  those  of  other  makes,  and  are  adapted  for 
purposes,  and  all  grinding  machines. 

No  matter  what  your  grinding  need,  we  can  fill  it. 


require  only 
all  grinding 


The  Safety  Emery  Wheel  Company 

Springfield,  Ohio,  U.  S.  A. 

Foreign  Representatives— Pfeil  &  Co.,  London     V.  Lowener  &  Co.,  Copenhagen.     Adler  &  Eisenschitz, 
Milan.    De  Fries  H.  Co.,  Act.  Ges.,  Dusseldort,  Berlin,  Wein  and  Paris.    J.  R.  Ba.\ter  &  Co.,  Montreal,  Canada. 


LABOR 
SAVING 
MACHINE 
TOOLS 


Our  Tool  Grinding 
and  Shaping  Machine 
does  all  work  after 
forging  to  finish  tools 
to  shape,  does  it 
quickly,  accurately 
and    profitably. 

Does  not  require  a 
mechanic  for  opera- 
tor. 

We  invite  investiga- 
tion and  shall  be 
glad  to  furnish  de- 
scriptive matter  on 
request. 


WILLIAM  SELLERS  ®  CO.,  INC.,  Philadelphia.,  Pa. 
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KempsmitH 

No.  3  Milling  Machine 

The  greatest  work  producer  of 
its  kind.  Exceptional  weight 
and  ranges  and  capacities, 
massive  at  j^oints  of  especial 
strain,  powerful  construction  in 
every  operative  detail. 

3  step  cone  pulley,  all  steps 
affording  very  liberal  belt  con- 
tact and  double  back  gears. 
After  all  is  said,  this  is  the 
favorite  construction.  Maxi- 
mum productive  efficiency  and 
most  reliable  in  continued 
severe  manufacturing  milling. 

THE    KEMPSMITH    MFG.    CO.,    MilwatiKee,   ^Vis. 


European  Agents:  Selig,  Sonnenthal  &  Co.,  Londun,  E.  C. 


Canadian  Agents:  London  Machine  Tool  Co.,  Ltd.,  Hamilton,  (.)nt. 


LOOKING  UNDER  THE  TABLE 


of  tKe 


Farwell  Quich  Change  Miller 

reveals  no  unstable  stacK  of  cross  slides. 


This  accounts  for  die  lack  of  chatter,  the  use  of 
a  rake  on  our  milling  cutters,  the  clean  curly 
chips,  the  rapidity  with  which  we  remove  metal 
and  the  accuracy  of  work  turned  out  by  our 
machine. 

Note  also  the  quick  change  clamps  which  in- 
stantly secure  the  chuck  or  vise  in  any  of  several 
positions.  These  fixtures  are  as  rigid  as  the 
machine  and  the  chuck  is  provided  with  an  in- 
dex for  spacing  cuts. 

Cataloo-  68M  sJiotvs  it  in  use. 

o 

THe  Adams   Company 

380  -WHite  St„    DUBUQUE,    lOAVA,  U,  S.  A. 

Agents — De  Fries  8c  Co.,  Dusseldorf,  Germany.  G.  Koeppen  &  Co., 
Moscow,  Russia.  J-  Lambercier  Ik  Co.,  Geneva,  Switzerland  V.  Low- 
ener,  Copenhagen)  Denmark.  Aktieboliget  V.  Lowener,  Stockholm, 
Sweden.  Glaenzer.  Perreaud  &  Thomaine,  Paris,  France.  Ducas  &  Co., 
Vienna,  Austria,  Budapest,  Hungary. 
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Tap  Thread  Milling  Machine 


TAP  MAKERS 

If  you  should  chance  to  be  interested 
in  a  machine  that  will  thread  and  re- 
lieve i"  pipe  taps  at  a  cost  of  less 
than 

ONE  CENT  EACH 

just  drop  us  a  line — that's  all. 

This  machine  h&t  been  thoroughly  tested  and 
we  will  send  a  sample  of  its  product,  prepaid,  to 
responsible  parties  in  any  part   of    the   world. 

BICKFORD  &  WASHBURN,  Inc. 

GREENFIELD,  MASS.,  U.  S.  A. 


OUR   LINE 


BELT  FEED 

OR 

"POSITIVE  FEED' 

32-in. 

26-in. 

24-in. 

20-in. 

14-in. 

14-in.  B 

13-in.  B 

Standard 

Drills 

No.  1 
No.  2 
Friction 
Drills 


32-in.  Drill 


MECHANICS  MACHINE  CO. 

19th  Avenue,  Rockford,  111.,  U.  S.  A. 

AGENTS:  Garvin  Machine  Co., New  York.  C.  W.  Burton,  Griffiths 
&  Co.,  London.  Ateliers  Demoor,  Brussels.  R.  S.  Stokvis  &  Zonen, 
Rotterdam. 


Vertical  Boring  Machine 

(Automubile  Cylinder  Borer) 

NEW     ■ 
QUICK 
SIMPLE 
ACCURATE 


Designed  for  boring  and  reboring 
cylinders,  blind  and  open  end,  of 
automobile  and  motor  boat  engines, 
also  air  brake  cylinders,  etc. 

The  vertical  spjndle  permits  of  the 
machine  being  used  for  a  wide  field 
of  other  work  where  ordinarily  a 
large  machine  tool  would  be  required, 
e.  g.,  boring  the  hubs  of  large  gears 
and  fly  wheels. 

The  work  is  easily  set  up  and 
centered,  without  the  use  of  expensive 
jigs  and  fixtures.  The  cutterhead 
leaves  a  smooth  finish  and  bores  very 
accurately.  The  machine  is  capable 
of  rapid  production,  requires  but  little 
room  and  power,  and  is  well  built, 
with  ample  bearings  to  assure  rigidity. 

Our  Jicio  catalogue  explains  in  more 
detail  and  is  yours  for  the  asking. 

(L.  B.  Flanders  Machine  Works,  Est.  1870). 

B.  B.  Underwood  &  Company 

Manufacturers  of    Portable  Tools 

1024  Hamilton  St.,  Philadelphia.  Pa. 
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How  an  Accurate  Drill  Press  is  Built 


THE  BASE 


The  base  plate  of  the  ^-^^^ 


XEFER 


drill  IS 


heavy,  sub- 
stantial and  broad  enough  to  give  a  stable  foundation. 
The  upper  surface  is  planed  and  slotted  for  the  bolting- 
down  of  work  on  all  size  machines  down  to  and  including 
2 1 -inch  swing. 

The  most  important  point  is  the  method  of  attaching  the 
column  to  the  base.  Some  people  merely  bolt  it  on,  but 
we  find  that  method  not  strong  enough  nor  accurate 
enough.  It  is  better  to  bore  a  socket  in  the  base,  scjuare 
with  'the  planed  surface,  and  then  turn  the  end  of  the 
column  to  fit  in  this  socket  so  that  you  can  be  sure  that 
the  column,  ami  therefore  the  spindle,  are  absolutely 
perpendicular  to  the  base. 

We  make  over  30  styles  of  boring  and  drilling  machines, 
including,  most  likely,  just  the  one  you  want. 

Write  for  complete   Catalog  "N." 


rMh 


CEFER/tIFQaQ^  120  Jackfton  Street, 


FREEPORT,  ILL. 


Ar-KVT'?-  For  Great  Britain  C  W  Burton,  GrifBths  &  Companv,  London;  for  Sweden,  Axel  Christiernsson  of  Stockholm,  Malmo  and  Gutenburg;  for 
Ptaland  A^tel  ChristiernssoD.Abo  ;  for  Switzerland,  J.  Lambercie'r  &  Cie,  Geneva ;  for  France,  Mestre  &  Blatge,  Paris  and  Tunis ;  for  Spain,  Mestre  &  Blatge, 
MTdrfd'tor  Austria,  Blau&  Companv,  Vienna;  for  Victoria,  Australia,  Bevan  &  Edwards,  Propt.  Ltd.,  Melbourne;  for  New  South  Wales,  Australia, 
R.  S.  Scrutton,  Sydney  ;  for  Queensland,  McLennan  &  Company,  Brisbane. 


Accurate  and  Rapid 


You  can  do  more  drilling,  do  it  better  and  do 
it  wth  less  trouble  with  a 

FOSDICK 

RADIAL 

DRILL 

than  with  any  similar  tool  of  like  capacity. 
Construction  and  design  leave  nothing  to  be 
desired.  Machines  are  strong,  rapid,  well  pro- 
portioned ;  have  back  gears,  improved  tapping 
attachment,  and  full  range  of  feeds  and  speed 
chcinges.  Every  convenience  for  operation  has 
been  incorporated  and  Fosdick  machines  are 
noted  for  their  durability. 

Glad  to  send  Catalogue 

The  Fosdick  Machine  Tool  Co. 

CINCINNATI,  O.,   U.S.  A. 

Foreign  Agents  :  C.  W.  Burton,  Griffiths  &  Co  ,  London,  E.  C. 
R.  S.  Stokvis  &  Zonen,  Rotterdam,  Holland.  Fenwick  Freres  »  Co., 
Paris,  France.  Ludw.  Loewe  &  Co.,  Berlin,  Germany.  AdolfoB.  Horn, 
Havana, Cuba.  Bevan  &  Edwards,  Propty.  Ltd. ,  Melbourne,  Australia. 


i 
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RADIAL  DRILLS 

TKe  Arm  is  double  webbed  of  tKe  Planer 
Housing  SHape  wHich  gives  tHe  greatest  re- 
sistance against  torsional  and   bending  strain. 


bJ 


Seven  chaiiijes  by  one  lever 

in    the    speed  vaiiator.     Six 

changes    of    geared     feed. 

Four  tapping  speeds.      Four 

operative   handles   on    quick 

return.      Device    preventing    taps    from 

breaking. 


Sizes  25^"  X  7'. 
L^niversal. 


Plain.   Half  and   Ful 


BELT  AND   MOTOR 
DRIVEN. 

Dreses  MacHine  Tool  Co.,  Cincinnati,  OHio 

REPRESENTATIVES:  Manning,  Maxwell  &  Moore,  Inc.,  New  York,  Boston,  Philadelphia,  Chicago,  Detroit,  Atlanta,  Mexico  City,  Mexico, 
and  Yokohama,  Japan  ;  Carey  Mchy.  &  Supply  Co.,  Baltimore  ■  Baird  Mchy.  Co.,  Pittsburg ;  Wni.  C.  Johnson  &  Sons  Mchy.  Co.,  St.  Louis ;  The 
Strong,  Carlisle  &  Hammond  Co.,  Cleveland;  Pacific  Tool  &  Supply  Co.,  San  Francisco;  Selig,  bonnenthal  &  Co.,  London;  C.  Schinz,  St. 
Petersburg;  G.  Koeppen  &  Co.,  Moscow;  Wilh.  Sonesson  &  Co.,Malmoand  Stockholm,  Sweden;  van  Kietschoten  &  Houwens,  Rotterdam;  V. 
Lowener,  Copenhagen  and  Christiania  ;  Stussi  &  Zweifel,  Milan,  Italy  :  Alfred  Herbert,  Ltd.,  Paris,  Belgium,  Spain  &  Portugal ;  E.  Sonnenthal, 
Jr.,  Berlin  &  Koln ;  White,  Child  &  Beney,  Vienna ;  .Shewan  Tomes  &  Co.,  Shanghai,  Pekin  and  Canton  ;  Castle  Bros.,  Wolf  &  Sons,  Manila. 


Banks 
Mortgages 

BUT 

CHAPMAN  BALL  BEARINGS 


But  aside  from  the  fact  that  Chapman  Ball  Bear- 
ings are  a  good  investment  from  a  tinancial 
standpoint,  consider  them  from  equipment  view 
point. 

Chapman  Double  Ball  Bearings  reduce  friction  to 
almost  nothing  ;  require  no  oiling  or  any  other  at- 
tention :  keep  the  loose  pulleys  running  smoothly 
and  quietly. 

They  mean  no  more  hot-box  fires ;  assure  a  sav- 
ing in  shaft  friction,  in  power  and  belting,  and 
are  guaranteed  to  stand  up  under  any  load  shaft 
is  proportioned  to  carry. 

/u>r  othci  good  reasons,  get  the  catalogiie. 


CHAPMAN  BALL  BEARING   COMPANY 


40    BRISTOL    STREET,    BOSTON.    MASS,    U.  S.  A. 


NEW     YORK 


PHILADELPHIA 


C  H  I  C  A  C.  O 


ST.     L  O  r  I  S 
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23-inch  Superior 
Drilling  Machine 

Improved 
Geared 
Tapping 
Attachment 

A  powerful  ma- 
chine which  covers 
a  wide  range  of  ser- 
vice both  in  drilling 
and  tapping,  and  un- 
der the  most  advan- 
tageous conditions. 

Full  description 
of  our  new  Tapping 
Device  on  request. 


W  The 

Superior 
Machine 
Tool  Co. 

Kokomo, 
Ind. 


Fourteen  Half- inch  Holes 

in  steel  or  iron  drilled  simultaneously  to  the  depth  of  seven 
inches  is  getting  into  the  work  pretty  fast,  but  the 

Andre^v    Multiple    Spindle 
Drilling  MacKine 

is  a  hustler  on  meta!  drilling  of  any  kind — and  the  above  is 
only  its  ordinary  gait.  Spindle  heads  adjustable ;  easily  operated  ; 
especially  valuable  for  duplicate  work.    Ask  us  for  full  description. 

M.  L.  ANDREW  O.  COMPANY 

2850  Sprin^g  Grove  A.v-e.>  Cin.cii\i\ati*  OHio 


Double  up  Production, 
Double  up  Profits — 

Power  Feed  Does  it 

The  Barr 
Multiple 
Spindle 
Drills 

Are    great   pro- 
ducers and  handle 
the  "hole" 
proposition 
more  effi- 
ciently and  eco 
nomically  than 
any  like 
machine. 


Olad  to  quote  prices 
and  capacities. 


H.  Q.  BARR,    Worcester,  Mass. 


A  Record 
Breaker 


Nothing  very 
slow  about  this 
machine.  It's 
simple,  yetpow- 
erful  in  con- 
struction. Does 
every  day  the 
work  usually 
performed  by 
other  machines 
when  at  their 
best  tests. 


1%:"  Bole 
29  laches 
Per  Minute 


Our  Catalogue  mailed  to  those  interested. 

BAKER    BROTHERS 

Toledo,    OHio,    U.  S.  A. 

Foreign'  Agents;  Schuchardt  &  Schutte.  Berlin,  Vienna,  Stockholm. 
A.  H.  Schut  te. Cologne,  Paris, Brussels.  Lieg^e,  Milan. 
Chas.  Churchill  &  Co.,  London,  Manchester. 


Aflv.  TikIox  i.Mtres  :\C,-i9 
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Our  All  Geared  20-inch  Drill 

Is  tKe  HIGHEST   TYPE  of  Upright  Drill. 

It    combines    Simplicity,   Convenience,    Power.   Accuracy 

and  Maximum  lifficiency. 
Has    Ouick    Change    Geared    Speeds     and     Positive 

Power  Feeds  from  .001"  up  to  .025".  ""  "f  baknk,. 

There  are  no  cone  belts  to  waste  time  and  power. 
Drills  up  to  I  Yi"  in  steel  and  taps  2"  in  casi  iron. 
EverythiuL;  about  the  Drill  makes  for  Time  Saving  and  Increased  Output. 
The-  ALL  GEARED  DRILL  is  pleasing  every  user.      It  will  satisfy  you. 
Send  your  adilress  and  receive  complete  description  and  prices. 

BARNES  DRILL  CO.,  Incorporated  1907 

002  S.  MAIN  ST..  ROCKFORD.  ILL.,   U.  S.  A. 

.\>;*-*nt  for  (iermaliy  ami  .\ustria:  Iv  S> 'lun-uthal,  Hc-i  lin,  C'.i;  Cologne.  <)- Rli.;    1- r..iir. :- .rt.  <  >  Main,  and  \'i-' 


Jl^/ZfCl/aftL 


Eliminate 

the 

Inspection 

Costs 


.*5 


^ii/f/r_^/<.y/i  t< 


Once  a  week  inspect  the  gauges,  then  instruct  your  workman  that 
the  product  must  go  by  the  first  set  of  points  and  not  by  the  second. 

ANYBODY   CAN    DO   THAT 

They  re  cheap  i^'hen  you  thinh  of  the  savings.     Let  us  shozo  you. 

WELLS  BROS.  CO.,  Greenfield.  Mass..  U.S.A. 


NEW  YORK  STORE,  126  Chambers  St. 


LONDON  STORE,  149  Queen  Victoria  St. 


CHICAGO  STORE,  54  W.  Washineton  St. 


Nicholson's  Expanding  Mandrels 


Our  Catalogue 
tells  more  about 
them. 


save  time  and  money.  While  a  man  is  hunting  through  a  lot  of  solid 
mandrels  to  get  one  of  the  right  size  for  the  job  in  hand,  the  work 
could  be  half  done  with  a  Nicholson  E.xpanding  Mandrel.  Isn't  this 
worth  looking  into  ? 

Made  in  sets  of  nine;  fit  any  sized  hole  from  i  to  7".  Strong, 
durable  tools;  compact  and  convenient;  all  parts  interchangeable. 
.\l\v:ivs  ready,  always  right. 

W.  H.  Nicholson  &   Company 

WILKES-BARRE,  PA.,  U.  S.  A. 

FOREIRK  Houses— C.  W.  Burton,  Griffiths  &  Co  ,  London     Schuchardt  & 
Schutte,  Berlin,  Cologne.  \'ienna,  Brussels.  Stockholm,  St.  Petersburg. 
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"Milwaukee"  Crank  Shapers 


High  class,  up-toclate  midlines  designed  to  secure 
the  maximum  in  strength  and  rigidity,  and  equipped 
with  every  feature  for  rapid  and  convenient  operation. 

16  and  24  inch  stroke.        Write  for  Catalo^e. 


LUITER  &  GIES, 


Milwaukee,  Wis. 


Agents— E  L.  Essley  Machinery  Co.,  Chicago.  O.  ly.  Packard 
Machinery  Co.,  Milwaukee.  Vandyck  Churchill  Co.,  New  York 
City.     Charles  A.  Strelinger.  Detroit.  Mich. 


1  Juengst  Improved 
1  Crank            ^ 

1  Shaper 

1 

^^BS 

1     Three 
1     Sizes 
1     16" 

m 

I     21" 

1     and  26" 

1     StroKe 

^ 

A  strong,  rigid  and  convenient  machine  that  will  M 

handle  your  shaper  work  with  a  saving  of  at  least  s 

'5%    in    time.     All   adjustments  can    be  quickly  § 

and  easily  made.     Stroke  changed  without   stop-  1 

ping   the    machine.      Quick    return    through    our  J 

well  known  link  motion.     Square  bearings  ;  simple  = 

feed  regulation  ;  patent  knee  or  table  support.  s 

Ask  fot  latest  BiilU-tin.  % 

GEO.  JUENGST  %  SONS.  ^J,°;°"vo:";  I 


r 


inniiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiinuMiniiiiiiiiiii 


K«^11^'tt  26-inch  Bad 
lYCliy^  S  CranK  Shap 


26-inch  Back  Geared 
er 


I             Kelly  SHapershaveequalrigidityonlongand  i 

I  short  strokes ;  can  be  changed  from  plain  to  back  gear  = 

I  instantly  by  the  simple  movement  of  a  lever;  head  i 

1  swivels  to  any  angle ;  rigid  table  support ;  eight  cutting  | 

I  speeds  obtainable  while  ram  is  in  motion.  i 

I            Write  for  catalogue  for  full  description  and  sizes.  | 

I  The  R.  A.  Kelly  Co.,  Xenia,  Ohio  ] 

?iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiniinniiiiS 


Rear  View  20"  Flather  Shaper. 


From  the  Standpoint  of  Production, 

nothing  in  the  way  of  an  improvement 
to  machine  tools  has  so  greatly  in- 
creased the  productive  qualities  and 
general  efficiency  as  a  gear  drive. 

Let  us  show  you  how  we  apply  it  on  our  shapers. 

THE    MARK    FLATHER    PLANER  CO. 

NASHUA,  N.  H. 


I 
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WE  HAVE  BEEN  MAKING 

Cleveland  Open  Side  Planers 

FOR  THE  PAST  SEVEN  YEARS. 

Bed,  column,  and  cross  rail  of  Box  Section  deal^n. 

All  geara  removable  from  side  except  bull  g:ear  which 
lifts  out  from  top. 

Rack  under  table  made  of  semi  steel. 

All  machines  have  countershaft  attached  to  top  of  col- 
umn. 

Planers  furnished  parallel  or  right  angle  drive. 

Any  size  from  30"  to  60",  any  lengrth. 

Simplicity  without  sacriflcingr  any  movement  or  conven- 
ience, is  our  aim. 

Workmanship  and  facilities  unexcelled. 

MANUFACTURED  BY 


The  Cleveland  Planer  Works 

J.VMKS   i:.    IJUKNHIKEK  i.ln.    U      H)l<|i 

3150-3152  Superior  Ave.,        CLEVELAND,  OHIO,  U.S  A. 


60-in.  X  60-in.— 14-ft.  Cleveland  Planer. 


Rapidity,  Accuracy,  Durability  and 
Ease  of  Operation 

are  the  features  most  prominent 
in  the 


Morton 

Key  Seater 


It  centers  the  work  by  the  bore 
and  can  be  set  to  cut  a  keyvvay 
of  a  given  size  and  taper,  with- 
out a  rule  and  before  it  is 
placed  on  the  machine. 

Investigate  the  Morton 


Morton  Mfg.  Co, 

Muskegon  Heights,  Mich. 
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"BLISS" 


Double    Crank   Toggle    Drawing    Presses 

10    SIZES 

Produce  Better  Results— Use  Less  Power 

No  rubber  or  spring  pressure  necessary. 
The  uniform  toggle  pressure  produces 
uniform  and  better  results  with  less  con- 
sumption of  power. 

Adapted  for  heavy  drawing  and  stamping 
of  large  articles,  such  as  trays,  stove  tops, 
seamless  roasters  and  a  similar  class  of 
work. 

JJ'n'/c  us  for  further  details. 


(i 


"Bliss"  Double  Crank  Toggle  Drawing  Press  No.  365 


PRESSES  FOR  EVERY  PURPOSE 


E.  W.  BLISS  CO.,  5  Adams  St.,  Brooklyn,  N.  Y.,  U.S.A. 

Representatives  for  Chicago  and  Vicinity,  Stiles-Morse  Co.,  67  West  Washington  Street.  Chicago.  Illinois. 

London  Office  :  114  Queen  Victoria  Street,  London,  E   C  .  Enjfland.        Euroi)ean  Office  :  IfHJ  Boulevard  Victor  Hugo,  St.  Ouen  iParisI,  France. 


The  Flather  Quick  Change  Gear  Lathe 

Latest    and    Best. 
Strong  and  Simple. 
Least  number 
of  Gears. 
Greatest  number  of 
Threads  and  Feeds. 

Send  for  descriptive  circular. 


Flather  S  Company,  Incorporated,  Nashua,  N.  H. 
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PORTABLE  TOOL  CASES 


For  t/u'  itiitn   tvhit  «•((/(.• 


STN  Lli  .V  the  best  tool  case  on  the  market  can  be  easih 
carried,  will  last  Indefinitely.  Is  well  proporthmed  and  fin- 
ished, with  all  space  utilized,  and  Is  just  the  thln^  to  keep 
fine  t«>ols  properly  arrani^ed  and  In  Kood  condition.  Drawers 
are  lined  with  felt  and  an  especial  feature  Is  the  patent 
self-hln^inK  Hd,  which  has  felt  lined  tray  and  will  slide  In 
under  the  bottom  draw  out  of  the  way  when  desired.  Out- 
side measurements  of  case,  16  lonif,  11't'  hlxh  and  H' 
deep.  Inside  measurements  of  drawers,  b'^  and  14'*  lontc, 
6'4  deep  and  ranice  from  ,  to  3  In  height.  Sprinu:  lock, 
leather  handle,  brass  or  nickel  trlmminRS. 
E\'ery  machinist  and  toolmaker  needs  one  of  these  cases- 
shipped  direct  from  factory  for  $12.00-and  money  refunded 
If  not  satisfactory. 

Ask  for  Circular  No.  31 


Manufacturers  of  Mechanics'  High  Grade  Tool  Cases 

8I5-8>1  Germantown  St.,  DAYTON.  OHIO.  U.S.A. 


Cataract  Bench  Lathes 


Isn't  this  Patent  Spindle  Nose  alone  worth  25  o  of  the 
cost  ?  Our  lathes  possess  distinct  meritorious  patented 
features  worth  investigating.  They  have  the  largest 
spindle  capacity  for  your  money.     Send  for  Catalog. 


BEYER  WATCHMAN'S  PORTABLE 
CLOCKS 

Have  No  Superior 


Are  approved  by  all  Underwriters  Associations.  Every 
clock  produces  a  different  Record.  Send  for  Special  Catalog 


Manufac- 
tured by 


HARDINQE   BROTHERS 

1034  to  1040  Lincoln  Avenue,  CHICAGO,  ILL. 


OAK 


M.n 


T 


\IK  illustration  shows  a  piece 
of  \'IM  and  one  of  oak  bent 
at  a  sharp  angle  under  the 
.same  conditions. 


It  will  be  noticed  that  the  oak  has 
cracked  on  the  grain,  while  the  VIM 
is  still  perfect. 

This  is  because  the  oak  process  of 
tanning  produces  a  weak  grain. 

The  \'IM  process  makes  the  grain  the 
strongest  portion  of  the  leather. 

All  packings  must  be  bent  at  a  sharp 
angle  in  forming. 

Because  oak  leather  breaks  so  readily, 
it  is  soaked  in  water  and  made  soft  and 
mushy  in  order  to  form. 

Because  \TM  Leather  is  so  strong,  it 
can  be  formed  without  softening. 

As  it  is  naturally  water-proof,  it  would 
be  impossible  to  soften  \'IM  Leather 
with  water  if  one  wanted. 

This  is  merely  one  of  the  many  reasons 
why  VIM  LEATHER  PACKINGS  are 

eivine  from  three  to  thirty  times  longer 
seryice  than  oak,  and  why  we  are  per- 
fectly safe  in  guaranteeing  twice  the 
wear  for  all 


// 1-  it'i//  mail yoH  spnifiaUiivi  slu-et  aiiii  tatti- 
/I'l::  ivith  full  partkiilars,  if  you  so  r,i/uesf. 

E.  F.  HOUGHTON  ®  CO. 

station  Q 

PHILADELPHIA 

Branches:    New  York.  Chicago,   Boston.  Cleveland.   Detroit. 
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Where  REED  LATHES  are  made. 


24,000  Reed  Lathes 

Built  and  sold  in  27  years  of  LATHE  building  is  our  record — 
a  record  that  speaks  more  strongly  for  the  reputation  of  Reed 
Machines  than  reams  of  special  claims  and  brilliant  testimonials. 

"Simplicity  of  Design  — Best  Material  —  Highest  Grade  WorKmanship "— 

are  the  specifications  to  which  our  organization  works.  In  debign  we 
have  never  sought  to  develop  talking  points,  but  ha\e  always  met  the 
demands  of  legitimate  practice.  In  material,  Price  has  never  been  con- 
sidered before  Quality;  we  have  bought  the  best,  subjected  it  to  stringent 
tests  and  rejected  every  piece  that  failed  to  meet  our  high  standard.  Our 
workmen  are  experts  each  in  his  special  branch,  and  every  machine  is 
practically  tested  before  it  leaves  the  works.  These  are  a  few  of  the 
reasons  for  the  Unanimous  Verdict  of  our  friends,  that — 

REED  LATHES  ARE  GOOD  LATHES. 


/  lO"  to  30"  Swing.     Belt  or  motor  driven. 

F.  E.  REED  COMPANY,  Worcester,  Mass.,  U.S.A. 

SELLING  AGENTS-MANNING,  MAXWELL  OH,  MOORE,  Inc.,  85-87-8Q   Liberty  St.,  New  YorK,  N.  Y. 

22-24-2650  Canal  St.,  Chicago,  111.      Cor.  Oliver*  Franklin  .Sts.,  Boston,  Mass.    «1  Arch  St.,  Philadelphia,  Pa.  1262  Ontario  St,  Cleveland,  O. 

Merrill  Building,  Milwaukee,  Wis.    Frisco  Building,  St.  Louis,  Mo.  Majestic  Building,  Detroit,  Mich.      Park  Building,  Pittsburgh,  Pa. 

Kirk  Building,  Syracuse,  N.  Y.  Atlanta,  Ga.  Yokohama.  Japan  Mexico  City,  .Mexico 

Thomas  &  Lowe  Machinery  Co.,  Providence.  R.  I.  Syracuse  Supply  Co.,  Syracuse,  X.  \.  Chas.  A.  Strelinger  Co.,  Detroit,  Mich.  Fenwiclc 
Freres  &  Co  ,  Paris,  France.  Chas.  Churchill  &  Co.,  Ltd.,  London,  £ng.  The  A.  R.  Williams  Machinery  Co.,  Ltd.,  Toronto,  Ont.  Van  Riet- 
schoten  &  Houwens,  Rotterdam,  Holland.  G.  Koeppen  &  Co.,  Moscow,  Russia.  C.  cS:  J.  W.  Gardner  Co.,  St.  Petersburg,  Russia.  Graham 
Bros.,  Stockholm,  Sweden.    F.  G.  Kretschmer  &  Co.,  Frankfort  a.  M.,  Germany. 
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Machinery's  Reference  Books  •"■'"° 

Establishing  a  low  price  for  books  of  authority  in  the  mechanical  field. 


SOLI) 


No  matter  how  much  money  you  were  willing  to  spend  for 
books  on  mechanical  subjects,  you  couldn't  secure  anything  better 
than  the  books  of  Maciiinkkv's  Reference  Series,  simply  because 
nothing  better  exists  anywhere  at  any  price ;  and  what  is  of  still 
greater  interest  to  readers  and  students  in  mechanical  engineering, 
in  these  compact,  inexpensive  books  you  get  the  best  that  has  been 
published,  brought  right  up  to  date  by  men  whose  business  makes 
it  absolutely  necessary  for  them  to  keep  right  up  with  mechanical 
progress. 

The  page  is  standard  size  6x9  inches.  The  paper,  presswork 
and  engravings  are  up  to  Machinery's. standard,  and  each  book 
covers  its  subject  in  the  definite,  practical  manner  which  discriminat- 
ing readers  are  kind  enough  to  say  is  characteristic  of  Machinery. 


LIST  OF  TITLES  IN  THE  REFERENCE  SERIES -25  cents  each. 
Coupon  below  is  worth  50  cents  as  specified. 


1  \\orm  Gearing.  27 

2  Drafllng  Room  Practice.  28 

3  Drill  Jigs.  29 

4  Milling  Fixtures. 

5  First  Principles  of  Theoretical  Mechanics.  30 

6  Punch  and  Die  Work. 

7  Lathe  and  Planer  Tools.  3 1 

8  Working  Drawings  and  D.  R.  Kinks.  32 

9  Designing  and  Cutting  Cams.  33 

10  Examples  of  Machine  Shop  Practice.  34 

1 1  Bearings.  35 

12  Mathematics  of  Machine  Design. 

13  Blanking  Dies.  36 

14  Details  of  Machine  Tool  Design.  37 

15  Spur  Gearing.  38 

16  Machine  Tool  Drives.  39 

17  Strength  of  Cylinders.  40 

18  Arithmetic  for  the  Machinist.  4 1 

19  Use  of  Formulas  in  Mechanics.  42 

20  Spiral  Gearing.  43 

2 1  Measuring  Tools. 

22  Calculations  of  Elements  of  Machine  Design.  44 

23  Theory  of  Crane  Design.  45 

24  Examples  of  Calculating  Designs.  46 

25  Deep  Hole  Drilling.  47 

26  Modern  Punch  and  Die  Construction.  48 


Locomotive  Design— 1,  Boiler  and  Cylinders. 

Locomotive  Desig^n     2,  Valve  Motion. 

Locomotive  Design— 3,  Smokebox,  Frames  and 
Driving  Machinery. 

Locomotive  Design— 4,  Springs,  Trucks,  Cab  and 
Tender. 

Screw  Thread  Tools  and  Gauges. 

Screw  Thread  Cutting. 

Systems  and  Practice  of  the  Drafting  Room. 

Care  and  Repair  of  Dynamos  and  Motors. 

Tables  and   Formulas   for   Shop  and    Drafting 
Room.   . 

Iron  and  Steel. 

Bevel  Gearing. 

Grinding  and  Lapping. 

Fans,  Ventilation,  and  Heating. 

Fly-wheels. 

Jigs  and  Fixtures     1,  Principles  of  Design,  etc. 

Jigs  and  Fixtures  — 2,  Open  and  Closed  Drill  Jigs. 

Jigs  and  Fixtures— 3,  Principles  of  Boring  Jig  De- 
sign, etc. 

Machine  Blacksmithing. 

Drop  Forging. 

Hardening  and  Tempering. 

Electric  Over=head  Cranes. 

Files  and  Filing. 


The  Library  Edition,  stiff  covers,  green  cloth,  gold  stamped— 40  cents  per  copy. 

THE  INDUSTRIAL  PRESS,  Publishers  of  Machinery  and  Railway  machinery 

49-55  Lafayette  Street,  New  York  City,  U.  S.  A. 
This  Coupon   used  with  a  Subscription  Order  is  worth  50  cents  (2s.) 

The  Industrial  Press,  New  York  City,  U.  S.  A. 

You  may  send  me  Reference  Books  marked  on  sheet  above  at  25  cents  each,  or 

You  may  enter  (or  renew)  my  subscription  for  Machinery  for  one  year  (Engineering 

Edition,  $2.00),  (Foreign  Edition,  $3.00),  and  send  me  two  Reference  Books  marked  above, 

WITHOUT  CHARGE  for  the  Books. 


Name  and  Address. 


Ulv. 
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UNIVERSAL  (HORIZONTAL)  BORING  MACHINE 
With  Rapid  Milling  Feeds 


When  using  the  Rotary  Table  but  one 
setting  of  the  casting  is  necessary  in  the 
making  of  jigs.  The  machine  itself  may  be 
used  to  lay  out  the  work,  saving  considerable 
time  and  also  securing  an  accurately  laid  out 

jig- 

Particular  attention  has  been  given  to  the 
machining  and  fitting  of  all  parts  of  the 
Universal  (Horizontal)  Boring  Machine.  All 
shafts  have  been  brought  into  perfect  align- 
ment insuring  accurate  work.  Great  care 
has  been  taken  in  the  adjustment  of  all  feed 
screws,  and  each  has  a  large  collar  on  it 
graduated  to  one-thousandths  of  an  inch, 
thus  permitting  tine  adjustments. 


Universal  Boring  Machine  Co.,  Hudson,  Mass. 

Distributors 

HILL,    CLARKE    &    CO.,   INC. 

Boston,       New  York,       Cleveland,       Philadelphia,       Chicago 
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TheTiltedTurret 


In  Fig.  1  Is  shown  an  engraving  of  the  No.  S  size  of  The 
Tilted  Turret  Screw  Machine,  which  has  an  automatic  chuck 
capacity  of  IVi  inch.  This  machine,  manufactured  by  the 
Wood  Turret  Machine  Company  of  Brazil,  Ind..  has  a  plain 
head,  oil  pump  and  pan,  and  continuous  automatic  bar  feed, 
together  with  an  automatic  chuck  and  screw  feed  cut-off. 

The  Continuous  Automatic  Rar  Feed  used  on  this  machine 
is  simple  In  construction  and  of  few  parts.  There  are  four 
jaws  which  hold  the  stock  central  in  the  roller  feed  case. 
These  Jaws  have  been  so  constructed  that  they  are  able  to 
take  round,  square,  hexagon  or  any  other  shaped  stock  that 
one  may  have  occasion  to  use. 

The  old  style  high  turret  is  shown  in  Pig.  2,  while  In  Fig. 
3  1b  shown  The  Tilted  Turret.     The  machines  are  of  the  same 


shanks.  They  have  a  small  boss  on  the  back  which  fits  into 
the  counterbore  of  the  turret  hole,  thus  centering  them.  Two 
cap-screws  hold  the  die  head  or  box  tool,  as  the  case  may  be, 
against  the  turret  face.  By  this  arrangement  long  threading 
may  be  done,  or  long  stock  reducing  cuts  taken  without  in- 
terfering with  a  tool  in  the  rear  position  on  the  turret. 

The  slide  on  this  machine  rests  and  moves  in  the  saddle, 
being  furnished  with  taper  gibs  fitted  the  whole  length  of 
the  saddle  on  each  side  providing  a  means  of  adjusting  the 
slide  sideways.  The  backward  movement  of  the  slide,  which 
is  operated  by  a  turnstile,  rack  and  pinion  automatically  re- 
volves the  turret.  The  saddle  is  gibbed  to  the  outer  edges 
of  the  bed  by  flat  gibs  throughout  its  entire  length.  There  is 
a  supplementary  taper  base  to  the  saddle  by  means  of  which 
the  tool  holes  in  the  turret  can  be  adjusted  to  the  exact 
height   of  the  center  of  the  spindle. 

A  self-oiling  counter-shaft  is  furnished  with  each  machine. 
The  two  friction  pulleys  on  the  counter-shaft  are  of  single 
piecfe  construction.    Oil   reservoirs  are  cored  out  completely 


Fig.  1.    The  No.  3,  1  1-4  inch  Complete  Screws  Machine 


capacity  and  the  same  swing.  The  two  turrets  each  carry 
the  same  size  of  die  head  in  the  operating  position,  and  also 
it  may  be  seen  what  the  respective  positions  would  be,  if 
swung  around  to  the  rear  position.  Thus  is  made  clear  one 
of  the  many  purposes  and  advantages  to  be  gained  by  having 
the  turret  tilted.  The  strain  on  the  center  bolt  is  minimized 
due  to  the  fact  that  the  tilt  of  the  turret  applies  part  of  the 
thrust  directly  on  the  slide.    This  feature  also  causes  a  full 


around  the  bearings,  and  the  space  is  filled  with  cotton  and 
oil.  The  hanger  shaft  bearings  are  supplied  by  oil  boxes  be- 
low them..  Each  of  these  bearings  has  a  groove  cut  in  It  in 
which  is  laid  a  wicking,  the  ends  of  which  dip  into  the  oil 
reservoir  below. 

The   Tilted    Turret    Screw    Machine,    manufactured    by    the 


The  Old  Style  High  Turret 


Fig.  3.    The  Tilted  Turret 


bearing  on  the  slide,  and  eliminates  the  tipping  which  usually 
occurred  with  the  old  style  high  turret. 

The  stock  may  be  passed  into  or  through  The  Tilted  Tur- 
ret, since  the  center  bolt  has  a  hole  directly  through  it.  The 
die   heads   and   box   tools   used   on   this    machine   require   no 


Wood  Turret  Machine  Company  of  Brazil.  Indiana,  may  be 
seen  in  operation  by  a  visit  to  one  of  the  Demonstration 
Shops  of  Hill.  Clarke  &  Co.,  Inc..  of  Boston  and  Chicago, 
and  their  branch  offices  at  New  York.  Philadelphia  and  Cleve- 
land. 
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Chicago  (Duplex)  Hand  Hiliers 


The  Chiongo  Hand  Millers,  mauufuctured  by  the  Chicago 
Machine  Tool  Company,  are  of  the  "nuplex"  type,  bo  called 
since  a  Vertical  Attachment  is  regularly  fiiriilBhed  with  each 
machine.  This  combination  of  both  horizontal  and  vertical 
spindles  on  the  same  machine,  together  with  the  exceptionally 
large  range,  adapts  it  for  the  quick  handling  of  a  large 
variety  of  worl<. 


In  Kig.  2  may  be  seen  the  Chicago  vise.  This  vise  Is  of 
proportionate  design  throughout  to  give  It  Bufflclent  strength. 
The  vise  has  supplementary  hardened  steel  Jaws  held  In  place 
by  flllster  head  cap  screws. 

The  Vertical  Spindle  Attachment,  which  Is  regularly  fur- 
nished, has  no  gears  in  connection  with  It,  tbuB  making  It 
sensitive.  Therefore,  the  full  driving  power  la  retained, 
hardly  any  being  used  up  by  friction.  The  Vertical  Spindle 
runs  In  a  split  bronze  bearing,  provision  being  made  for  tak- 
ing up  any  wear  that  may  occur. 


Fig.  1.    The  No.  3  Machine  showing:  the  Vertical  Attachment  In  place 

In  Fig.  1  is  shown  the  No.  3  Machine  with  the  Vertical 
Attachment  in  place.  This  Vertical  Attachment  is  among  the 
important  features  of  tlie  machine,  making  it  particularly 
adapted  to  tool  room  purposes,  as  well  as  brass  workers  and 
manufacturers  of  small  parts.  It  is  not  practicable  in  gen- 
eral to  use  a  heavy  milling  machine  for  the  lighter  class  of 
milling  machine  work,  that  is,   if  the  element   of  time  is  to 


^     ^ 


Pig.  3.    The  Draw  Bar.  Collet  and  Sleeve  used  for  holding 
end  mUla  and  almJlar  tools 


The  Horizontal  Spindle  runs  in  split  bronze  bearings  fitted 
to  taper  bores  in  the  column.  Each  bearing  is  provided  with 
a  threaded  collar  for  drawing  it  into  the  taper  bore,  thus 
furnishing  a  means  for  taking  up  the  wear  evenly  from  all 
sides.  This  arrangement  of  the  bearing  insures  great  dura- 
bility and  smooth  running  of  the  spindle. 

•The  horizontal  and  vertical  spindles  are  each  bored  for 
No.  9  Brown  &  Sharpe  taper.  A  draw  bar,  collet  and  sleeve 
are  furnished  for  the  vertical  spindle,  and  a  draw  bar  and 
sleeve  for  the  horizontal  spindle,  the  same  collet  fitting  both 
spindles.  Thus  end  mills  and  similar  tools  may  be  held  In 
place  on  the  machine. 


Fig.  4.    The  Feed-gear  Box  and  Universal  Joint  Shaft 


\ 


Pig.  2.    The  "Chicago"  Vise 

be  considered.  Tlie  ability  of  the  Chicago  (Duplex)  Hand 
Miller,  due  to  its  large  range  and  equipment  to  quickly  han- 
dle a  large  variety  of  work,  indicates  its  time  saving  quali- 
ties. 


The  Power  Feed  on  the  machine  is  of  the  most  Improved 
design  and  extremely  powerful.  It  is  taken  from  a  cone 
pulley  on  the  rear  end  of  the  spindle  to  a  three-step  cone 
pulley  on  the  rear  end  of  the  gear  box.  From  the  gear  box, 
the  drive  is  through  a  universal  Joint  shaft  to  a  pair  of  45- 
degree  angle  spiral  gears  in  the  saddle.  A  worm  is  fastened 
on  the  same  shaft  with  one  of  the  spiral  gears,  the  pair  of 
spiral  gears  and  the  worm  being  held  in  a  rocker.  This 
rocker  throws  the  worm  in  and  out  of  mesh  with  the  rack 
on  the  table.  The  worm  has  at  all  times  five  teeth  in  work- 
ing contact  with  the  rack.  No  argument  is  needed  as  to 
power,  durability  and  amootb  running  qualities  of  this  type 
of  feed;  it  is  too  well  known. 

These  Chicago  (Duplex)  Hand  Millers,  manufactured  by 
the  Chicago  Machine  Tool  Company,  Chicago,  111.,  may  be 
seen  in  operation  by  a  visit  to  one  of  the  Demonstration 
Shops  of  Hill,  Clarke  &  Co.,  Inc.,  of  Boston  and  Chicago,  and 
their  branch  offices  at  New  York,  Philadelphia  and  Cleveland. 
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THE  DEMAND  FOR  THE 
GEAR  SHAPER 

has  exceeded  our  capacity,  and  made  necessary  two 
shifts,  regardless  of  the  fact  that  we  are  constantly 
adding  to  our  equipment.     Don't  wait  until  you  need 

additional 
gear  cutting 
machinery 
before^  you 
take  up  the 
matter  with 
us.  Get  our 
prices  and 
delivery,and 
so  plan  as  to 
have  Gear 
S  h  a  pe  r  s 
when  you 
need  them. 
If  you  have 
used  this 
machine, 
you  know 
that  it  is  the 
fastest  gear 
cutting  ma- 
chine on  the 
market;  if  you  haven't,  let's  get  together  and  talk  it 
over.  Now  is  the  time,  if  you  will  require  one  or  more 
machines  within  the  next  few  months. 

Ask  for  book  just  out,  "  The  Gear  Shaper  Cutter  " 

THE  FELLOWS  GEAR  SHAPER  CO. 


25  PEARL  STREET, 


SPRINGFIELD,  VERMONT.  U.  S.  A. 


Foreign  Agents — Henry  Kelley  &  Co.,  Manchester,  England.  Ph.  Bonvillain  &  E.  Ronceray,  Paris,  Prance.  M.  Koyemann,  Dnssel- 
dorf,  Germany.  Adler  &  Eisenschitz,  Milan,  Italy.  White,  Child  &  Beney,  Vienna,  Austria.  The  C.  &  J.  W.  Gardner  Co.,  St.  Petersburg, 
Russia. 
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"Whitney"  Chains,  Hand  Millers,  Machine  Keys,  etc.,  are  made  in  a 

modern  fire-proof  factory. 


USE  THE 


"Whitney"  High  Grade  Driving  Chains 

For  Machinery,  Automobiles,  Motorcycles,  Bicycles,  etc. 


The  "Whitney" 
20'Iach 
Tool  Grinder 

is    popular  on  account 
of  Efficiency,  Simplicity, 
Quality,    Finish     and 
Price. 
If  you  are  not  taking  advantage  of  the 

Woodfflff  Patent  System  of  Keying    J^^    Whitney    Mfg.    Co. 

it  will  pay  you  to  investigate.  "'  ^ 

Better  results  and  a  great  saving  in  cost.  HARTFORD,   CONN. 
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THE  JOHNSON  FRICTION  CLUTCH 


OUR  NEW  FACTORY 


THE  CARLYLE  JOHNSON  MACHINE  CO.  MANcgEsmcoSN 


LE  BLOND  20"  Special  Turret  Lathe 


DOCBI.E    FRICTION  HRaVT 

BACK   CEAnsv,      JS  spiNnti:  Bpcms      sp,„t,[,i, 
3    STFP    cn\r. 


QOICK     CrtANCE 
OEAS 


(PACKING  CASING) 

Bored,  Faced  and 

Four  Slots  turned  on  inside 

Time — 15  Minutes 


RIGID 
j^y  .RAPID 
K  S  I  RELIABLE 


The  R.  K.  LeBlond  Machine  Tool  Co., 


4609  Eastern   Ave., 
CINCINNATI,  OHIO. 
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THE  JOHNSOK  FRICTION  CLUTCH 


NCREASl:  of  business  comjx-llcd  us  to  seek 
larger  and  better  quarters.  On  the  First  of  July 
;^>?^^1  we  located  at  Mnitc/icsfcr,  Conn.,  9  miles  Mast 
^  ■.']  of  Hartfortl,  on  the  Williinantic  Division  of 
'  the  N.  \'.,  N.  H.  c^'  H.  R.  R.,  where  (uir  facilities 
will  be  much  improved,  and  we  shall  take  even  better  care 
of  your  business  than  in  the  past.  W^e  earnestly  solicit  a 
continuance  of  your  patronage,  and  assure  you  that  your 
valued  orders  will  recei\e  our  prompt  and    careful    attention. 


p.  O.  ADDRESS,  BOX  P. 
TELEPHONE,    NO.  203. 


MANCHESTER,  CONN. 


THE  CARLYLE  JOHNSON  MACHINE  CO.  maRcmiiiiconn 


If  it's  Dollars  You  Want 
don't  try  to  make  your  own 


RACK 


TELL  YOUR  RACK 
TROUBLES  TO  US 


R 
A 
C 
K 


R 
A 
C 
K 


We  are 
Rack  Specialists 


Our  Catalogue  B  will  tell  you  about  it. 
Write  for  it. 


Hall  &  Pickles, 
M  Port  St.,  Manchester,  Eng. 


Pacific  Todl  &  Supply  Co., 
San  Francisco,  Cal. 


Seattle  Hardware  Co. 
Seattle,  Wash. 
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"MORSE"  DRILLS 

FIRST  IN  THE  MARKET 
FIRST  IN  QUALITY 


THE  DRILL  FOR  YOU! 

MORSE" 


tt 


It  produces  good  work. 
It  brings  results. 
It  increases  your  output. 
It  assures  satisfaction. 


Reamers,  Cutters,  Chucks,  Taps,  Dies,  Arbors,  Counterbores,  Countersinks, 
Gauges,  Mandrels,  Screw-Plates,  Sleeves,  Sockets,  Taper  Pins  and  Wrenches. 

A  postal-card  request  xcill  brino-  you  a   "MORSli"  Catalog. 
Better  have  it  if  you  are  in  doubt  as  to  1,'liat  kind  of  tools  you  7^'ant. 


Morse  Twist  Drill  &  Machine  Co. 

NEW  BEDFORD,  MASS.,  U.  S.  A. 


A(]\.  IihIox  pat^'i's  ;36-10 
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ARMSTRONG ''°°'' 


HOLDERS 


The  World's  Standard  Lathe  and  Planer  Tools 


Make 

one  pound  of 

tool  steel 

equal 

ten   pounds 

used  in 
forged  lools. 


HAVE     RlilNFORCRD     SUPPORT     UNDliR     CUTTER 


Do    you    want    our    new    catalog' 
It's   a  Tool   Holder  Encyclopedia. 

Armstrong    Bros.    Tool   Co. 

"THE  TOOL  HOLDER   PEOPLE 


113  N.  Francisco  Avenue, 


CHICAGO.  U.  S.  A. 


Imitations   are  Unsatisfactory      :::      Infringements   are  Unlawful 


lis 


MACHINERY 


Adv.  Index  pages  36-49 


LIGHTNING  "Full  Mounted"  SCREW  PLATES 


A    STOCK    TO    EACH    DIE 


Mechanisn  n( 
and  Die. 


SCREWS       AT     A       St 


Instead  of  having  but  a  single  stt^ck  to  a  set  of  several  die^,  L.i^;,  .l:'^  .-  ilih..  .  ,..  .  .:;.pl_ete 
with  its  own  stock  of  suitable  size  and  weight.  The  time  and  trouble  in  litting  and  changing 
dies  for  each  occasion  is  saved.     All  the  dies  in  a  set  can  be  used  at  the  same  time. 


TOOL  STEEL 
JAWS 


STEEL  TUBINtj 
HANDLE.S 


'wiLEY  &RUSSELL  MFG  CO. 


GREENFIELD,  MASS,  U  S.A  J 


DROP   FORGED 
STEEL    BODY 


DIFFERENTIAL 
SCREWS 


Style 
of 

Tap 

Wrench 
furnished 
with 
all  sets. 


Sc'/id  for  Catalog  34-E. 


Wiley  %  Russell  Mfg.  Co.,  mIk^L,  Greenfield,  Mass.,  U.  S.  A. 

British  Agents— Selig,  Sonnenthal  &  Co.,  85  Queen  Victoria  St.,  London,  E.  C. 


The  **NorKa"  Two-Grooved  High 

Speed  Twist  Drill 

THE.    DRILL    AVITHOUT    A    TANG 


This  is  the  latest  thing  in  the  High  Speed  Twist  Drill  line  and  the 
Drill  that  will  cut  down  your  cost  of  drilling. 

It  has  great  strength  because  it  is  twisted  while  hot,  therefore,  the 
grain  of  the  steel  is  not  disturbed. 

There  are  no  tang  troubles  because  a  piece  of  the  stock  is  left  un- 
twisted, forming  the  shank,  and  the  jaws  of  the  chuck  fit  perfectly  into 
the  grooves  of  the  shank,  not  only  holding  the  drill  but  also  centering  it. 


It  will  pay  you  to  write  for  our  Catalogue  No.  72, 
which  shows  our  complete  line  of  High  Speed  Tools. 


was 


The  Whitman  S  Barnes  Mfg.  Company 

Factories :     CKicag'o,    111.       .AKron,  O.       St.  CatKarines,  Ont. 
GENERAL    SALES     OFFICE  :     CHICAGO,     ILL. 

New    YorK    Office  :     64     R.eaae    SX. 

European  Represent.\tive:  Export  Representative: 

Theodore  Butler,  Ltd.,  149  Queen  Victoria  St.,  London,  Eng.  A.  J.  Barnes  90  West  St.,  New  York,  U.S.A. 


■ 
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The  Goes  Plant-  iit  Wuiri'.^ti-r,  Muuh 


80  Per  Cent,  of  the  Screw  Wrenches 

Produced  in  the  whole  United  States  are  made 
in    the    Coes   factories.     More  than   85,000 

dozen  COES   GENUINE  WRENCHES 

finished,  tested,  packed  and  shipped  each  year. 

This  immense  output  is  required  to  meet  the  demand  for 
high  grade  wrenches  and  the  Coes  Wrenches  have  been 
standard  for  close  to  70  years.  They  are  30  per  cent, 
stronger,  size  for  size,  than  any  other  wrench  made,  are  simple 
in  design,  well  balanced,  well  hard- 
ened, long  wearing,  and  are  made  in 
five  styles  and  fifty  sizes. 


When  you  buy  a  Coes  Wrench, 
look  for  the  name — it  is  always 
stamped  on  the  genuine  wrench. 


^l. 


COES  WRENCH  CO. 

WORCESTER,  MASS.,  U.  S.  A. 


j^gents:  J.  c.  Mccarty  a  co. 

21  Murray  Street.  New  York. 

438  Market  Street.  Sail  Francisco.  Cal. 

1&16  Loriiner  Street,  Denver,  CoL 


,4i:'"!^:  JOHN  H.  GRAHAM  &  CO. 

I  IS  ChanilK-n*  Stre*-!.  New  York. 

14  Tha%-U-'*  Inn.  HolburnCinus^  London.  E.  C. 

CopenhsKen,  O.  LH-nmark. 
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•  * 

•  * 

STAR" 


IN 

NAME 

AND 

WORKMANSHIP 


(( 


*  * 

*  * 

STAR 

IN 

ACCURACY 

AND 
EFFICIENCY 


»> 


9  and  1 1  inch  swing.     24,  36,  48,  60  inches  between  centers. 

Much  of  that  small  work  you  are  now  putting  on  large  lathes  can  be  turned  out 
quicker  and  at  less  cost  by  the  "Star"  9"  and  11"  Screw  Cutting  Engine  Lathes. 
Accurate  as  a  precision  lathe,  the  "Star"  is  more  highly  efficient  than  any  other 
small  lathe  on  the  market,  and  is  very  moderate  in  price.  Available  for  foot  or  belt 
power. 

Ca/a/oo-  ■•/)'"    o'iz'c's  /////  c^cfai/s — 'ti^'ill  pay  you  lo  liaz'C  it. 

THE   SENECA   FALLS   MFG.   COMPANY 

330  Water  Street,  SENECA,  FALLS,  N.  Y.,  U.  S.  A. 


Lyon  Racks  with  Bin  Attachment  showing  variety 
of  material  stored. 


Your  Floor  Space 
is  Valuable 

Figure  out  how  much  your  floor  space  costs  you. 
Now  figure  out  what  it  is  costing  you  to  allow  all 
those  parts  of  machines,  pieces  of  metal,  unfin- 
ished work — to  take  up  such  valuable  space.  Space 
that  might  be  used  to  increase  your  output  if  you 
had  a  system  of  Lyon  Steel  RacKs  along  the  wall. 
The  space  between  the  floor  and  ceiling — air 
space — costs  nothing. 

Lyon  Steel  RacKs  are  designed  upon  the  truss 
system.  Compression  and  tension  members  are 
employed — involving  the  two  cardinal  principles 
of  bridge-building,  and  are  the  strongest  racks 
on  the  market. 

Built  on  the  Unit  System,  every  part  and  attach- 
ment standardized.  Shelves  require  no  bracing. 
No  danger  from  unequal  loading.  One  of  the 
best  investments  any  manufacturer  can  make. 

*  Ask  for  till-  biillttin  today. 

Lyon  Metallic  Mfg.  Campany 

AURORA,  ILLINOIS 
Steel  RacKs,  LocUers  and  Factory  Equipment 
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Try  the  Gridley  Automatic  Turret  Lathe 

l-or  the  hard  work,  the  lon^  pieces 
that  cannot  be  handled  on  the 
ordinary  turret  machine,  or  the  jol) 
that  must  he  especiall)  accurate 

The  peculiar  construction  of  Gridley 
Automatics  insures  accuracy,  covers 
a  very  wide  range  of  turning  and 
permits  very  rapid  production.  Cut- 
ting tools  do  not  overhang  and  are 
rigidly  held  at  the  cutting  point. 
High  speeds,  coarse  feeds  and 
heavy  cuts,  all  part  of  the  day's  work. 


The  sample  of  work  shown  was 
completed  on  the  Gridley  in  10 
minutes  and  10  seconds. 

Material,  cold  rolled  steel. 


JUat.Kuitry,S.\'. 


One  man  can  operate  several  machines.     Write  for  our  new  catalogue, 

WINDSOR  MACHINE  COMPANY,  Windsor,  Vermont 

Manmng.  Mf  iwcll  &  Moore.  Ice.  Salrs  Accnls.  New  York,  S>TacU8c,  Pitteburg.  Pliikddphia,  Cleveland.  Si.  Louis.  MUwauliet.  Chicago  and  Binningham. 


U/>e  PRECISION 


»» 


Boring,  Drilling 
and  Milling 
Machine  is  only 
Mechanicalized 
Common  Sense 

It  is  made  FIRST 
in  the  DRAWINC; 
ROOM:  the  relative 
proportion  of  parts 
and  distribution  of 
metal  is  worked  out 
THERE. 

Ease  and  direct- 
ness of  handling,  the 
elimination  of  com- 
plication, etc.,  are  to 
some  extent  the  re- 
sult of  experience 
with  our  own  ma- 
chines in  our  own 
shop.  ACCUR.ACY 
is  the  result  of 
E  Q  U  1  1'  M  K  N  T, 
EXPERIENCE 
andDISPOSITION 


LUCAS  MACHINE  TOOL  CO.,  Cleveland,  Ohio,  U.S.A. 

European  an'd  \U3TR\lhn  Agen-TS:  C.  W.  Burton,  Griffiths  &  Co.,  London.   Alfred  H.  Schutte,  Cologne,  Brussels,  Liege,  Paris,  Milnn,  Bilbao, 
Barcelona.     Schuchardt  &  Schutte,  Berlin,  Vienna,  Stockholm,  St.  Petersburg,  Copenhagen,  Budapest.    E.  McCray  &  Co.,  Sydney,  Australia. 


// 
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National  High  Speed  and  Carbon  Drills  are  the  Best 


"National"  stands  tor  Quality,   Durability,  Uniformity. 

Scud  us  your  next  order  for  Xatioiial    'J\^'/s/  Jh-'ills  and  -d'o/c//  llic  n'sitltx. 

NATIONAL  TWIST   DRILL  &  TOOL  CO.,  Detroit,  Mich.,  U.  S.  A. 

Thk  WiiriAKKK  Mfo,  Co.,  Chicago,  hi.  J.  R.  Baxtkr  &  Co.,  Montreal,  Canadi.^n  Agents. 


"  M  &  VV  "  Cut-off  Coupling, 

We  have  a  new  fric- 
tion clutch  designed 
expressly  for  automo- 
bile use.  The  multiple 
discs  of  this  clutch  are 
absolutely  self-oiling  and  the 
engaging  device  is  extreme- 
ly simple  and  powerful. 


M  ®  W "  High  Speed  Clutches 

have  the  necessary  "sHp"  when  being  thrown 
into  engagement  and  start  the  load  gradually. 

Perfectly    balanced. 

Practically  no  wear. 

Always  remain  in 
good  order. 


High  Speed  Clutch. 


Also  manufacturers  of  "M  ®  W"  Speed  Changes 

by  which  cone  pulleys  are  transformed  into  plain 
high  face  pulleys,  taking  all  undue  strain  and  wear 
off  driving  belt. 

The  Moore  ®  White  Co.,  '^  ''''''  ^"' '  •"^''  ^'^ 


Friction  Clutches 


PHILADELPHIA,  PA.,  U.S.A. 

Cut-off  Couplings       Shafting  and  Gearing 


standard  Friction  Clutch  Pulley. 


Right  or  Left  Hand 
In  tHe  Same  Holder 

The  "Champion"  Two-Way  Side  Tool  costs  but  a 
trifle  more  than  the  old  one-w^ay  holder — it 
includes  two  cutters  and  wrench  and  is  at  once 
the  most  economical,  convenient  and  power- 
ful side  tool  on  the  market.  Ask  for  iieio  catalog 

THE  WESTERN  TOOL  ®.  MFG.  CO. 

SPRINGFIELD.     OHIO.     U.  S.  A. 
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The  Rigidity  of  Rockford  Planers 


is  insured  by  the  proper  distribution  of  metal.  The 
housings  extend  down  over  the  whole  depth  of  the 
bed,  to  which  they  are  strongly  pinned  and  bolted. 
The  shaft  bearings  are  straight  bushings  accurately 
fitted  into  holes  bored  directly  in  the  bed  casting.  The 
shafts  are  of  high  carbon  steel  accurately  ground  and 
the  gearing  is  all  located  inside  the  bed  between  th 
bearings,  insuring  long  wear  and  smooth  running. 

Four  Sires:   24",  28",  32"  and  36". 


24  • 


Sfiiil  fur  full  ilvtiiTiji 
linn    unit     riilaloi/U' 

We  aUo  build  the 
Rockford  Shaper  4 
tizet,  12,  16,  20  and 
24". 


ROCKFORD  MACHINE  TOOL  CO.,  RocRford,  111.,  U.  S.  A. 


1 1 1 1 1 14 1 1 1 1  HMi  1 1 1 1 1 1  Uii  •  III  i^ii^H'ltflilrl  i  II U 1 1 1 1 1  li  VI 


Unless  Yo\i  Would  Rather  Spend   Money  Than  Not 

It  will  be  to  your  advantage  to  get  our  prices  before  you  arrange  to  make  your  own  screws.  Our  eniire 
facilities  are  devoted  to  the  production  of  screws — all  kinds,  all  lengths,  screws  for  all  uses— and  being 
equipped  for  the  most  difficult,  as  well  as  the  simplest  screw  proposition,  we  can  fill  your  needs  at  a 
figure  that  will  make  home  manufacttxre  not  only  witiiout  profit,  but  actually  wasteful. 

MTe  solicit   inquiries   and  a  trial  order 

The  Screw  Cutting  Company  of  America,     I7th  St.  and  Sedgley  Ave.,     Philadelphia,  Pa. 


The  Automatic  Threading  Lathe 


Is  one  of  the  bipgesc  cost  reducers  you 
can  put  in  your  shop.  It  is  entirely  auto- 
matic in  action,  thereby  reducing  labor 
costs ;  it  will  cut  threatis  of  even,-  kind — 
external  or  internal — without  requiring 
>pecial  tools ;  will  triple  the  output  of  the 
iirdinary  engine  lathe,  and  is  without 
I'qual  for  accuracy  of  product.  E.specially 
a«lapted  for  difficult  and  unusual  thread- 
ing. 

C<!fil/i>K'"''  '"I  ItillliSt. 


AUTOMATIC    MACHINE.    CO.,    Bridgeport,    Conn. 


VGEVTS-Alfrud  H.  Schutte.  Schuchardt  &  Schutte.  C.  W.  Burton,  GrifVnhs  &  Co.,  of  London,  Eii^^.ar.v: 
Co  ,  of  Chicago,  111,,  and  Motch  &  Mcrrywfather  Machinery  Co.,  of  Cleveland.  O.     \  andyck  Lh;: 


M.i,r.<h.i;;  8t  HuSt-hari  Machine 
h:li  Co..  i'hiladflphia,  I'a. 
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ONE  CARD 
FOLLOWS 
ANOTHER 


Simply  because  "Quality"  is  not 
just  selling  talk  with  us,  but 
is  there  in  the  goods  in  every- 
thing we  turn  out. 

Certainly  you  can  pay  more; 
but  money  can't  buy  more 
efficiency,  durability  and  more 
quality — oftentimes  not  as  much. 

You  may  not  believe  this  now — 

but  test  a  Card  Tap,  Die,  Screw 

Plate,  or  any  other  tool  with  the 

Card  stamp  on  it.     Test  it  with 

any   other   make — you'll    know 

then,     as     others     know    now, 

that    Card's    products    are 

made  in  an  honest  way 

for  an  honest  price. 

35  years  on  the 
market. 

CATALOG? 

S.  W.  Card  Mfg.  Company 

MANSFIELD,  MASS.,  U.  S.  A. 

EUROPEAN  AGENTS— Chas.  Churchill  &  Co.,  London.  Birminsham.  Man- 
chester and  Glasgow;  Markt  &  Co..  Ltd..  Paris;  Fenwick  Freres  &  Co..  Milan; 
Ignacz  Szelcely.  Budapest;  V.  Lowener.  Stockholm,  Copenhagen,  Christiania ;  A.  A. 
Kampfraath  (Brussels),  Ltd.,  Brussels:  Hans  Schulze,  Brunn,  Austria. 
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MaRe  "Absolute 

Accuracy"  a 

Shop  Order 

With  You 


Stick  it  on  the  order  sheets  and 
on  the  wall|.  Make  it  a  war 
cry.  Then  you'll  begin  to  cut 
costs.  You  can't  do  it  with  the 
ordinary  shop  caliper,  but  you 
can  with  Slocomb  Micrometers, 
because  they  give  absolute  accu- 
racy in  all  measurements. 

They  are  proof  against  wear  and  variation.  The  extra 
long  bearing  between  nut  and  screw  prevents  wearing 
out  of  pitch — even  after  years  of  hard  service. 

89  Styles— 21  Sizes— Catalog:  No.  12. 

J.  T.  SLOCOMB  CO.,  Providence,  R.  I. 

Af.KNTS:  Chits.  Churchill  &  Co.,  London,  Hirniinj^luuii,  Manuhestf r, 
Xewcastle-on-Tyne,  Glasgow.  Ludw  Loewe  &  Co.,  Berlin.  Thos. 
McPhcrson  &  Son,  Melbourne,  Australia. 


Die  Stocks  with  Collets 
are  costly — 


in  the  beginning  and  to  the  end 
Yet     collets    are    necessary 
almost  all  stocks  except  in 

Carpenter's  Patent 
Adjustable  Stock« 

for  holding  round   dies.     They 
guide  the  die  onto  the  work  by  a 
pair  of  hardened  tempered  steel 
jaws.     Jaws  are  adjusted   by  a 
ring  with  eccentric  slots,  and  re- 
main in  the  position  set.  Jaws  can 
be  brought  into  contact  with  the 
iron  when  being  threaded,  a  vast 
improvement  over  the  solid  col- 
let, which  has  to  have  an  entrance 
large  enough  to  receive  the  larg- 
est iron,  hence  is  loose  on  smaller 
sizes,  and  allows  the  die  to  be 
lipped   at   an   angle   and    cut 
crooked      thread. 
Why  not  profit  by 
this  in  buying  your 
next  die  stock  ? 
Carpenter's  Cata- 
log    tells     every- 
thing. 


REGISTERED 

V 


Bottom  View 


Top  View 


The  J.  M.  Carpenter  Tap  &  Die  Co. 


PAWTUCKET,  R.  I. 


Quality 

American- 
Swiss  Files 

The  file  is  one  of  the  sim- 
plest of  mechanical  tools — 
but  one  of  the  most  difificiilt 
to  make.  Annealing  must 
be  uniform — teeth  must  be 
regular  and  sharp — and  the 
hardening  perfect  to  a  de- 
gree. 

For  a  long  while  it  was 
conceded  that  the  file  of 
quality  was  a  Swiss  hand 
made  file— but  now  the 
"American  Swiss"  embodies 
all  the  good  qualities  of  the 
foreign  make,  combined  with 
up-to-date  requirements  of 
America's  foremost  manu- 
facturers, skilled  mechanics 
and  toolmakers. 

Files  of 
Precision 

Unequaled  for  sterling 
quality,  unsurpassed  for 
high  efficiency,  and  approved 
and  endorsed  by  all  plants 
wherever  introduced. 

If  you  want  real  satisfac- 
tion let  us  send  you  FREE 
SAMPLES -package  of  si.x 
files — Write  on  business  letter  head 
designating  size,  shape  and  cut  — it 
costs  you  nothing  to  Be  Convinced. 

American  Swiss  File  &  Tool  Co. 


E.  P.  Reichhelm  ®  Co. 

DISTRIBUTORS 

24  John  St..  NEW  YORK 
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TRAVELING 

CRANES 

■ 

'ervice 

sconsin 

Right  in  Design                             I                     Built  for  5 

Close  attention  is  paid  to  the  making  of  every  piece  in  our  cranes.     It  most  be 
right  before  we  pass  it.     Your  guarantee  of  a  satisfactory  crane.    Write  Dept.  M. 

PAWLING  (SL  HARNISCHFEGER,                 Milwaukee,  Wi 

im        -^1          \>jri^ 

1  ^^.•'  ^ Vv 

W^t^^J^ 

m\  in  1 

1  \    1    Bil 

TO 

^^^^^^^^^^^^PHj  -^ 

HBH^S> 

special  for  outdoor  service. 


CRANES 


AND 

HOISTS 

Electric  and   Hand  Power 

All       Types 
and  Capacities 

Prompt  Attention— Quick  Delivery 

ALFRED   BOX   &   CO. 

PHILADELPHIA,     PA. 


rORTHERN 
CRANED    1 


AND 


ELECTRIC  HOISTS 

Northern  Traveling  Electric  Cranes  are  built  in  from  i  ton  to  1 20  tons  capacity  and 
Northern  Trolley  Hoists  (Electric)  in  from  i  ton  to  6  tons  capacity — and  there's  nothing 
better  made.  The  more  carefully  you  investitjate  this  statement  the  better  you'll  please 
us — and  it  will  show  vou  what's  being  done  in  these  lines.      Write  us. 

NORTHERN  ENGINEERING  WORKS. 


Detroit.  Mich.  U.S.A. 


New  York,  1211  Libertv  Street 


Chicago,  .539  ^^nnad^ock  Block 


The  Cleveland  Crane  Be  Car  Co> 

—^  WiCKLIFFE.OhIO.  ^—         EN6INEERJN6C0. 


Cleveland   Cranes 

have  the  ''stuff  in 
them  to  give  you  the 
service  you  require* 
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Trolleys 


MARIS  BROS. 

PHILADELPHIA 
PA. 


>?#^Sjfe 

Shephard  Electric  Hoists 

%                         DEPENDABLi:,                     1 

^                           DURABLE  and                        ! 

ACCURATE 

,/ 

Capacities  500  to  20,000  lbs. 

M 

SHepard   E-lectric  Crane  h. 
Hoist  Company 

\^ 

General  Offices  and  Works,  Montour  Falls,  N.  Y. 

N\*w  York.      Philadt-lpliia.      Pittsbur.^li.     .San  FrancisuM. 
Toronto.     Moiurcai, 

4 


t 


ONE 
TO 


PNEUMATIC 


TEN     GEARED  HOISTS 


Locomotive 

Turntable 
Pneumatic  and 

Electric  Mule 


O 

N 


and    other    labor    saving 
compressed  air  appliances. 

Durability  and  efficiency 
guaranteed. 


DETROIT  HOIST  AND  MACHINE  CO. 

Successors  to  PILLING  AIR  ENGINE  CO. 
DETROIT,  MICH. 


''Excellent 
Satisfaction  ! " 

sav  our  customers;  in  Rolling  Mili^, 
Foundries  and  Machine  Shops,  and  they 
have    been    saying   it    for   thirty    years 

about 

"GANDY  RED  STITCHED 
COTTON  DUCK  BELTING." 

So  get  in  line,  and  discard  your  un- 
satisfactory and  expensive  leather  and 
rubber  belts. 

There  are  interesting  reasons  in 
our  free  booklet,  and  also  the 
finest  qualities  in 

'Gandy  Belt  Dressing." 


THE  GANDY  BELTING  CO. 
BALTTIMORE,  MD. 


Hercules  Portable 

Crane  and  Hoist 

The  Modem  Model 


When  you  buy  a 
Portable  Crane,  take 
a  "  Hercules"  with 
Steel  frame. 
The  "  Hercules  '*  does 
all  the  crane  jobs  in 
the    quick- 
est, easiest 
way,    with 
least  labor. 

Standard 
Sizes. 

Specials 

to 
Order. 

Circular 
on 

request. 


William  S.  NichoUs,  254  Broadway,  New  York 

A.    G.    BUTLER 

PATTERN    LETTERS 

For  Iron  and  Brass  Cast- 
ings.    Various  styles  and 


sizes.     For   Machines, 
Bridges.  Tablets,  etc. 
Leather  FUlet. 

All   si-;es  in   stock. 


"BROWNHOIST" 

Locomolive  Cranes 


ARE  THE  MOST 
EFFICIENT  ON 
THE    MARKET 


The  crane  shown  in  the  engrav- 
ing is  a  standard  1 5-ton,  8 
wheel,  M.  C.  B.  truck,  two 
drum  crane,  equipped  with  a 
"Brownhoist"  54  cubic  fool 
Grab  Bucket. 

11  e  can  interest  ymt — u-rite  us. 

THE  BROWN  HOISTING  M.4CHINERYC0. 

Main  Office  and  Works,  Cleveland,  O. 

branch  Offices.  New  York  and  PittsburK. 


STEEL 
BRASS 


Communwealth  Bldg.,  2M4-286  Pearl  St.,  New  York 


"KNIPE"  Pat. 

BALL    BEARINGS 

1-4  In.  Shaft  and  up. 

No  fitting,  just  push  them  on. 

10  eta.  in  stampa  for  sample. 

Pressed  Steel  Mfg.  Co.,  464  The  Bourse.  Philadelphia 


Metal  Polish 

Highest  .Award 

Ctika#f..  W.irld"^  Fun.  I'j^v. 

sitioii.  St  L4iui>.  I'AH 
3-oz.  Box  for  10  centa 
Sold  l>v  .\i:»'iusHml  Pridf  rs 
(111  ..vertVu'  w..,i,t.  A>k  -ir 
writefor  FREE*ample« 
S-lb.  Pailt.$1.00 

GEO.  W.  HOFFMAN 

KxiK-rt  I'..li?]i  MakLi 
Indianapolis,  Indiana 
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PHILIPS 


THE  RIM  LIG 

is  usually  a  very  weak  point  in 
the  majority  of  split  pulleys.  The 
manufacturers  know  it  and  are 
very  loath  to  speak  of  it,  but  not 
so  with  us  —we're  very  glad  to 
call    attention     to    ours,    for    the 

PHILIPS  LIG 

is  the  strongest  point  of  our  pulley 
rim.  The  rim  lugs  extejj^  over 
the  entire  width  of  the  pulley,  and 
are  formed  by  the  ends  of  the 
sheets  being  turned  inwardly  from 
the  face,  thus  making  the  strongest 
kind  of  joint  and  preventing  the 
sharp  ends  of  sheet  from  coming 
in  contact  with  and  cutting  the  belt. 

This  construction  does  not  destroy 
with  grooves  or  rivets  the  most 
important  part  of  the  pulley — the 
face. 

That's  another  reason  why  Philips' 
Pulleys  are  so  popular.  They're 
built  on  the  best  mechanical  prin- 
ciples and  are  uniform  throughout. 

Se;n/  today  foi  descriptive 
circiilat. 

Philips  Pressed   Steel   Pulley  Works 

PHILADELPHIA 


THE  PEERLESS=V=BELT 

The  power  transmitter  of  the  future. 

Operates  on  an  entirely  new  jirinciple. 

'I'his  is  the  Belt  that 
gives  you  a  drive  with- 
out trouble. 

( )nce  you  ha\e  seen  it 
in  action  you  will  throw 
aside  gear  drives,  chain 
drives,  leather  and  rub- 
ber belts. 

Adapted  tcj  high  and 
low  speed. 

Applicable  on  short  and 
long  centres. 

Absolutely  noiseless. 

Not  affected  by  mois- 
ture. 

Any  reduction  in  speed. 

Lasting  and  cheap. 

Write  for  our  iiitcrrs/iiii;  booklet. 

PEERLESS=V=BELT  CO. 

215  SO.  CLINTON  STREET 
CHICAGO,   ILL. 


THIS 

Bali  Bearing 
Tool 

is  designed  to 
be  used  in 

The 

National 
Riveting 
Machine. 


%^^ 


The  spindle  of 
the  machine 
in  which  it  is 
fitted  runs  at 
2000  R.  P.  M. 
When  the  tool 
is  brought 
down  to  the 
rivet,  those  lit 
tie  rollers  re- 
volve vertically 
on  their  own 
axis. 

The  Process  is 
Noiseless. 


A   Perfect  Polished  Head  in  One  Second. 

No  Bendlne  of  Rivets  or  Breaking  of  Work. 


Capacity  ^S"  rivets. 


Manufacturing:  Simplified. 


The  Cincinnati  Pulley  Machinery  Co.,  Cincinnati,  0.,  U.S.A. 
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The  Peerless  Hoist 

The  latest  type  of  spur  geared 
hoist  embodying  special  fea- 
tures that  make  it  the  most 
efficient    ilevice    of  its  class. 

Safety, 
Durability, 
Speed,  and 
Economy 

are  prominent  characteristics 
of  the  "  Peerless  "—all  (juali- 
ties  tiiat  go  to  make  up  tlie 
perfect  hoist.  'I'he  single  load 
chain  tends  to  light  wnght 
and  compact  form;  all  work- 

1^^     I  ifg   parts   are    protected    by 

X  dust-proof  cases ;    the  hoist- 

■  ing   mechanism — a    train    of 

compound  balanced  steel  gears — insures  smooth 
action  and  reduces  wear  to  the  minimum  ;  and  all 
danger  of  the  load  slipping  is  eliminated  by  a  chain 
guide  and  stripper.^ 

H'e  sliall  be  glad  to  furnish 
full  particulars  on  reqttesf. 

Edwin   Harrington,   Son  S  Co.,   Inc. 

PKiladelpKia,    Pa.,    \J.  S.  A. 


CONVEYING 


AND 


POWER-TRANSMISSION 
MACHINERY 


LINK-BELT    COMPANY 

PHILADELPHIA         CHICAGO         INDIANAPOLIS 

New  York:  Slifl  Broadway.    Pittsburgh;  lJOl-2  Park  Bldg. 
HosTON-;8J  State  St.  BCFF.\Lc):001  Ellicott  Sq. 

St.  LociS:  Missouri  Trust  Bldg. 
.Se.^ttle:  43'.M1U  Kew  York  Block. 

DENVER:  I^indroolh,  Shubart  &  C' 
New  Orle.^ns: 
Wilmot  Machinery  Co. 


You  see (hat  Coupon? 

READ  IT! 

\'ou  can't  object  to  putting  your  name 
and  addre.ss  to  that. 

It's  a  free  gift  of  a  good  big  sample 
of  die  greatest 

BELT  DRESSING 


f 


that  has  ever  been  offered  to  bell  users. 

We  show  our  confidence  in  it  by  offering  it  to 
you  for  trial,  we're  not  asking  you  to  buy  it.  we 
won't  need  to,  you'll  do  that  of  your  own  accord  as 
hundreds  of  odiers  have  done,  wlicn  you  see  how  it 
makes  Ijelts  pull.  It  won't  injure  them,  on  the  con- 
trary, it  will  preser\  e  tliem. 

,  And  when  you  see  old  belts  limber  up  and  begin 
to  have  a  nice  sag  on  top  while  the  bottom  stretch  is 
as  taut  as  a  drum,  you'll  begin  to  realize  what  won- 
derful stuff  it%.. 

We  want  your  friendship  and  patronage,  and  we'll 
get  both  if  you'll  fill  in  the  coupon. 

•'//  makes  Mis  pull  like  chains." 

F.  S.  Walton  Co.,  Philadelphia,  Pa. 

Pressers  and  Refiners  of  Neatsfoot  Oil. 


COtJPOM 

F.  S.  Walton  Co..  Pliiladelphia,  Pa. 

Gentlemen :  I'll  accept  a  free  sample  of  your  '■  Os- 
oilox'  Belt  Dressing  and  agree  to  give  it  a  fair  trial, 
it  being  thoroughly  understood  that  I  am  in  no  way 
obliged  to  purchase  more  wliether  this  works  to  my 
satisfaction  or  not. 

Name 

Address 

Employed  by 

Number  of  belts  Average  size 


tHlXEKY,  AUirU'l. 


I 


"CINCINNATI"    PUNCHES 

THE  ClNCINNATf  PUNCH  &  SHEAR  CO.,  Cincinnati.  Ohio 


HOISTS, 


New  Patent  Wliip 

Patent  Friction  Putte>s. 


NONE    BCTTEH 
MAM>  A<Tl'REI>  BV 

VOLNEY  W.  MASON  &  CO..  PROVIDENCE.  R.  I  .  U.  5.  A. 


NO  MORE  CUSS  WORDS  IN  THE  DARK 

'^xgl^UMy'  ^  UN/f  DPL^S 

'■^vTwi^       SV.UNK.  "—-^-^  ''  ^y 

IF  YOU  CAN  GET  YOUR  HAND  ON  IT  YOU  CAN  PUT  THE  OIL  IN 
SEND  FOR  SAMPLES  AND  PRICES 

Eurupran  Afe-cnts.  0H.4RLE.S  CUUKCHUX  &  CO.,  L.jn,lun,  Eng. 

BAY  STATE  STAMPING  CO.,  WORCESTER,  MASS. 


I-at.  July  SI.  01.  . 
BENNETT  HANDY  OILERS 
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4^^^^^g^  Tools, 

Wherever  our  Portable  Electrically  Driven 

Drills  and  Grinders 

have  done  service  they  have  proven  their 
efficiency. 

Our  Tools  are  AIR-COOLED  and 
do  not  get  hot. 

DON'T  FORGET  THIS  when  con- 
sidering Electric  Tools. 

The  Drills  are  made  in  I  0  sizes  -  3- 1 6",  1  -4", 

3-8M-2",3-4MM  l-4",l  1-2",  2" and  2  1-4". 

The  Grinders  are  made  in  all  sizes  from   1  -4 
H.P.  to  3  H.P.  motor. 

Let  as  send  one  on  trial. 
Write  for  Catalogue. 

The  Cincinnati  Electrical  Tool  Company 

CINCINNATI,  OHIO,  U.  S.  A. 


The  Dust-Proofness 

of  the  Triplex  Block 

THE  dust-proof  cover  of  the  Triplex  is  diist-pmoj. 
It  is  not  pierced  to  hold  bearings  and  is  of  pressed 
steel,  not  cast  iron. 

It  is  absolutely  independent  of  the  gears  and  can  be 
battered  and  dented  to  any  extent  without  affecting  the 
mechanism  in  the  least. 

This  is  a  great  improvement  over  the  cast  iron  covers 
which  are  often  broken  by  being  struck  against  other  blocks, 
causing  great  danger  where  the  gear  bearings  depend  on  the  co\'er  for  support. 

The  Triplex  Block  is  made  in  14  sizes,  with  a  lifting  capacity  of  from  y^  to  20  toiis.  Other 
types  are  the  Duplex:  10  sizes;  ^  to  10  tons.  The  Differential:  .7  sizes;  ^  to  3  tons. 
The  Electric  Hoist:  lo  sizes;  J^  to  16  tons.  Blocks  are  carried  in  stock  by  Hardware, 
Machinery  and    Mill    Supply   dealers.      Catalog  luith   iiiU/rsling  kxliiiical  iiift>rmatioii   on   nqiust. 


Dust-proof  Steel  Gear 
Cover  Removed. 


THE   YALE    &    TOWNE    MANUFACTURING   CO. 

9  Murray  Street,    New   York 
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RATHER  SMALL 

FOR  A  POWERFUL  MACHINE 

but  this  pump  weighing  less  than  loo 
pounds  is  capable  of  delivering  an  oper- 
ating pressure  of  500  pounds  per  sq.  in.  to 
each  of  four  hydraulic  presses.  It  is  also 
excellent  for  pumping  oil  in  forced  feed 
lubricating  systems. 

Each  pair  of  cylinders  (l4  in.  diameter 
by  >2  in.  stroke)  delivers  into  a  separate 
pressure  chamber  and  line,  any  one  of 
which  can  be  thrown  out  of  service  by 
leaving  the  valves  open. 

We  call  your  attention  to  these  sizes  and 
capabilities  merely  as  an  example  of  the 
widely  varying  conditions  which  we  are 
constantl)-  called  upon  to  meet. 

WATSON-STILLMAN 
HYDRAULIC   PUMPS 

are  made  to  be  dri\en  by  hand,  belt,  motor 
or  steam  engine,  and  to  deliver  any  pres- 
sure up  to  10,000  pounds  per  square  inch. 

We  carry  in  stock  those  types  and  sizes 
which  are  in  greatest  demand  and  have 
oatterns  for  others  to  meet  most  ordinary 
conditions.  If  your  work  requires  special 
construction,  our  fifty  years  designing  ex- 
perience and  complete  mechanical  facilities 
are  at  your  service.  We  will  build  to  order 
on  short  notice  and  at  reasonable  price. 

Ask  for  Hydraulic  Pump  Catalog  No. 
-I  and  tell  us  what  other  hydraulic  tools 
interest  you. 

THE   WATSON-STILLMAN   CO. 

192   FULTON  ST.,  NEW  YORK 


CHICAGO,  453  THE  ROOKERY 


Westinghouse 
Curve-Drawing  Meters 

Connected  to  Westinghouse  motor-driven 
machine  tools  give  a  graphic  record  of 
each  machine  operation.  They  show 
where  to  lessen  unproductive  delays  and 
where  to  decrease  operating  costs.  Send  jg 
for  Motor  Talks  No.  1 ,  "  Machine  Tool  fd 
Edition,"  it  contains  interesting  data.  v^lHHSy^ 

Westinghouse  Electric  &  Mfg.  Co. 


Sales  Offices  in  all  large  Cities. 


Pittsburg,  Pa. 


FORT  lYAYNE  m 


Nuitlierii  Type  Motor  lieaixtl  to  Joue:*  &  lAmeon 
Klat  Turret  I^the. 

A  Saving  of  50  Per  Cent. 

in  your  power  costs  surely  ought  to  interest 
you.  This  is  the  saving  which  one  of  the 
largest  street  railway  companies  in  the  world 
is  experiencing  in  its  repair  shops  since  equip- 
ping its  machines  with  Xorthem  Type  Motors. 
If  you  are  a  line  shaft  and  belt  user  get  out 
of  that  wasteful  rut.  Employ  Fort  Wavne 
Motor  Drive.  Ciet  greater  output  with  re- 
duced power  cost. 

Fort  Wayne  Electric  Works 

Factories:  Fort  NX'ayne.  !nd..  and  Madison.  X^'U, 

Sales  Offices 


MaiD  Office  :    Fort  Wayne,  Ind, 

Atlanta 
Bo<;ton 
Chicago 
riocinDati 
Grand  Rapids 


Madison 
Milwaukee 
N'ew  t^rleans 


Kew  York 

Philadelphia 
Pittsbnri^- 


San  Francisco 
Stat  tie 
St  Louis 
St.  Paul 

Syracuse 
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Relieve  the  Congestion 

If  your  shop  is  overcrowded  you  can  relieve  the  con- 
gestion by  equipping  your  machines  with 


TRADE    MARK 


X/IotoP!& 

Every  machine  thus  equipped  is  a  compact,  productive  unit  that 
requires  less  actual  floor  space — gives  more  head  room  for  handlings 
of  work — may  be  placed  just  where  it  should  be — turns  out  more  work 
in  a  given  time  and  at  less  expense- — aids  in  improving  sanitary  con- 
ditions. In  short,  machines  driven  by  Hawthorn  Motors  are  best  for 
your  shop — and  best  in  every  way.  We  guarantee  Hawthorn 
Motors  under  all  conditions.     Let  us  tell  you  about  them. 

Bulletin  No.  505    shows  many  interesting  applications. 
We  will  gladly  forward  a  copy  on  request. 

WESTERN    ELECTRIC    COMPANY 


Mavvttiorn  IVlotor 
Driv^ingf    IVlilling    IVIachine 


EASTERN 

New  \  )M  k.        lioston, 
Philadelphia.    Pittsburg, 
Atlanta. 


CENTRAL 

Chicago.  Cincinnati. 

Indiacapotis,  Minneapolis. 


Write  Our 
Nearest  House 


WESTERN 

?l.  Louis.  1  >enver, 

Kansas  City.    Dallas. 
Omaha. 


PACIFIC 

San  Francisco.  Seattle, 

Los  Angeles.       Salt  l-alce  City. 


Northern  Electric  and  Manufacturing  Co.,  Ltd.,  Montreiil  and  Winnipeg. 


ELECTRIC  GRINDER 


R.P.M. 


For  internal  grinding  such  as  dies,  journal, 
engine  cylinders,  or  internal  grinding  of 
any  kind.  Made  in  three  sizes  to  grind 
up  to  1 8"  deep.  Grinding  attachment 
can  be  taken  off  for  external  grinding 
such  as  center,  cutters,  rolls  or  grinding  of 
any  kind,  on  lathe',  planer  or  boring  mill. 
Emery  wheel  for  external  grinding  4}^" 
to  12"  in  diameter. 

\\'hy  not  buy  a  combination  electric  grinder 
when  you  buy.  Direct  or  alternating 
current. 

SENT   ON  TRIAL 

3  H.  P.  ELECTRIC  GRINDER 

For  heavy  grinding,  on  lathe,  planer  or 
boring  mill.  Wheel  14"  x  2"  motor  air 
cooled.     Also  make  electric  drills. 

Write  for  Catalogue. 

The  United  States  Electrical  Tool  Co. 

CINCINNATI,  OHIO,  U.  S.  A. 
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Cooper  Hevk^itt/©k 


Restful  to  the  eye 

This  18  what  a  large  maker  of   gas  and 
electrical  fixtures  writes : 

"After  experimenting  with  various  types  of  lights  in  our 
factory,  we  installed  on  our  lathe,  spinning,  blacksmith's 
and  polishing  floors,  Type  H  Cooper  Hewitt  Lamps. 
These  have  been  in  operation  something  over  a  year 
and  have  given  perfect  satisfaction.  The  workmen 
claim  that  the  light  is  restful  to  the  eye,  and  it 
gives  us  pleasure  to  hand  you  this  testimonial." 

For    particulars    of    Cooper  Hewitt  Lamps  ask  for 
Catalogue  90. 

Cooper  Hewitt  Electric  Co. 

220  West  29th  St ,  New  York 


Dust-Tight  Frame  Grinders 

The  accurate  balance  and  perfect  adjustment  give  this  lUutor 
the  highest  efficiency.   The  dust-tight  features  give  it  extra  life. 

The  end  brackets  form  a  dust-tight  and  water-proof  enclosure 
for  the  windings  and  electrical  parts  of  the  motor. 

Our  policy  of  specialization  has  made  the 

RobbiDsaMvcrs 
'STANDARD  Motors 

/'Direct  Current — .1//  purpasi-s  .,'„  tu  !■',  HP.) 
far  superior  to  any  other  small  motor  on  the  market. 

We  have  already  designed  a  numb^-r  of  different  types  (.f  motors  for  special 
purposes  -  adding  machines,  air  compre.ssttrs,  pumps,  etc..  which  we  now 
carry  in  stock.   If  we  haven't  the  right  motor  in  stock  we  will  make  it  for  you. 
Write  lo  our  Engineering:  Department  for  free  advice. 

The  Robbins  &  Myers  Co.,  ^li^f^'^riZtZlTZ:  Springfield,  0. 


New  Yoek,  14o  Chambers  St. 
PHILADELPmA,  1109  AlVh  St. 
BosTO.N.  176  Federal  St. 
C"LEVELASD.  1408  West  3ixl  St..  N.  W. 
A    MOTOR    FOR     EVERY 


New  Orlkans,  ."il",'  I'luundt-let  St. 
CHlfAOO.  48  W.  Jiwksuii  Bi>uU-vunl 
Kansas  City.  i'20  W.  13th  St. 
St.  Lotis.  LiK'Ust  and  11th  Stt^ 
MACHINE     IN     YOUR    SHOP. 


''It  is  better  to  buy 
Crocker-Wheeler 
machines  than  to 
wish  afterwards  that 
you  had." 


nr 


Gauze  Inclosed  Form  I  Motor  (see  Bulletin  looR.J 
One  of  standard  types  of  C*W  machines. 


This  remark  was 
made  by  one  of  the 
most  experienced 
buyers  of  ma- 
chinery in  the 
United  States. 

CROGKER-WHEELER 
COMPANY 

Manufacturers  and  Hlectrical  Engineers 
AMPERE,   N.  J. 
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"RELIANCE" 
High  Speed  Twist  Drills 


«•"?( 


MADE    FROM    FLAT    BAR    STOCK 


For  a  quarter  of  a  century  we 
have  been  making  Twist  Drills. 
Being  progressive  manufacturers, 
we  are  constantly  improving  the 
qualit)  of  our  product. 
Tests  recently  made  by  the  lar- 
gest drill  users  in  the  world  have 
proven  the  superiorit)-  of  both 
our  carbon  and  high  speed  drills. 
We  are  now  introducing  our 
"  Reliance"  High  Speed  Drills 
made  from  Flat  Bar  Stock. 

Write  for  ••  Rdiaiur'"  catalog 
and  discount  sheet. 


New  Process  Twist  Drill  Co. 

TAUNTON,  MASS.,  U.  S.  A. 


The  LaSalle  No.  1  Plain 
and  Surface  Grinder 


Micrometer    Ke3d 


TRADE   MARK. 


M'ith  the  advantage 
of  absolute  accu- 
racy, strength  to 
fully  meet  the  de- 
mands of  the  wheel 
and  every  conven- 
ience for  operating, 
this  grinder  will 
pay  its  way  in  any 
shop.  It  will  han- 
dle much  work  now 
finished  by  filing, 
with  a  subsequent 
saving  of  time  and 
labor,  is  admirably 
adapted  for  sharp- 
ening punches  and 
dies,  fitting  keys 
and  a  wide  range 
of  similar  work. 
The  micrometer  feed  to  table  permits  the  finest 
adjustments  to  be  easily  and  quickly  made. 

Catalogue  mailed  on  request. 

LaSalle  Machine  and  Tool  Company 

LaSalle.  111.,  U.  S.  A. 


Care  in  Finishing  the  Product 

i3  another  feature  that  makes 

ABRASIVE 
FAST    GRINDING    WHEELS 

so  popular  with  the  operators.     Our  wheels  never 
leave  the  factory  until  they  are  as  perfect  as  modern 
skill  can  make  them,  consequentlj'  when  they  reach 
your  shop  they  are  ready  to  show  you  that — 
■'They  don't  merely  grind— they  cut." 

This  is  not  altogether  due  to  their  finish,  of 
course,  ib's  the  material  and  bond  they're  made  of 
that  does  that ;  but  the  metliod  of  manufacture  and 
finish  helps — helps  a  lot. 

Tell  us  your  grinding  troubles,  we'll  tell  you 
how  to  remedy  them. 

ABRASIVE  MATERIAL  CO.,  Philadelphia 

AGENTS— H.  A.  Stocker  JIachinery  Co.,  Chicago.  III.  E.  Sonnenthal. 
Jr.,  Berlin,  Cologne  and  Vienna.  Wilh.  Sonesson  *  Co.,  Malmo  and 
"Copenhagen.  Glaenzer,  Perrand  &  Thomine.  Paris,  France.  R. 
d'Aulignac,  Barcelona,  Spain. 


m^^ 


'/i^TTI 


TJACK   of  every    success   you'll   find 
experience.  That's  one  reason  why 
Bay  State  Taps  are  being  used  exclu- 
sively by  the  best  shops  and  mechanics. 

They  know  that  the  superior  temper, 
the  correct  lead  and  uniform  pitch  ^\•as 
never  gotten  by  accident,  but  by  hard 
work  and  experience. 

It  is  the  quality  that  makes  them  wear 
so  lonar. 

Try  just  one  "Bay  State" 
and  you'll   use  no  others. 

BAY  STATE  TAP  AND  DIE  CO. 

MANSFIELD,  MASS.,  U.  S.  A. 


\»»  »»»  »»»>»-j 
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The  Abrasive 
Metal  Cutter 

Cuts  off  High  Speed 
and  Carbon  Steel 
bars  5-16"  diameter 
in  5  seconds  without 
drawing  the  temper. 

It  is  thf  most  rapid  machiiu-  for 
cutting  metal  ever  invented. 
Effects  a  saving  in  time  and 
material  when  cutting  up  stock, 
which  is  hard  to  credit  until  it  is 
actually  proved  to  you.  Is  de- 
signed to  handle  metal  in  any 
form  and  is  especially  adapted 
for  tubing -cutting  clean  and 
true  without  burrs  or  irregulari- 
ties. 

Our  Special  Patent  Cutting 
Wheel  developing  a  speed  of 
4000  revolutions  per  minute 
does  the  cutting.  Each  wheel 
will  cut  up  from  300  to  400 
pounds  of  ^"high  speed  steel 
in  lathe  tool  lengths. 

/•}///  ihscriptii'ii  and  reports 
of  icork  done,  sciit on  request. 


SlacK  Manufacturing  Co.,  Springfield,  Vt. 


Modern  Pipe  Machines. 

for  labor-saving  and  increased  output.     The 

The  Stoever  Foundry  &  Mfg.  Co.,  Myerstown,  Pa. 

NEW  TORE  OFFICE;  140  Cedar  Street. 


Our  line  of  Pipe  Threading  and 

Cutting  Machines  is  up-to  date 

in   every  particular.     Designed 

The  machines  of  tlie  hour.     Write  us. 


Tabor   Molding'   MacHines 


Cut  shows  13"  Cylinder 
Power  Squeezer  designed  to 
squeeze  the  sand  to  the  pro- 
per density  instead  of  ram- 
ming by  a  blow. 

Machine  is  adapted  for 
use  with  Vibrator  Frame, 
Paraffine  Board  or  Plated 
Pattern. 

Write  for  Catalogue. 


The   Tabor    Marwifacturing'    Co. 

18th  and  Hamilton  Streets 

PHILADEX^PHIA..   P£:NNSYLVA.NIA 


You've 

tried    the 

rest.     Now  tr}- 

the   best 

It  is  hard  to  make  a 
man  realize,  when  he  has 
tried  a  Va  of  different 
things  for  his  belts,  that 
Clinjr-Surface  will  gi\e 
him  the  results  he  has 
been  looking  for  all  the 
time. 

\o\\  want  your  belts 
and  ropes  pliable,  water- 
proof and  preserved. 

You  want  to  run  your 
belts  easy  or  slack  and 
carry  full  loads.  \'ou 
hear  a  good  deal  about 
slack  belts. 

Dont  you  kno\\'  that 
it  was  Cling-Surface  that 
started  this  movement 
towards  slack  belts  ?  And 
before  that  time  every  one 
ran  their  belts  tight  and 
expected  to? 

Cling-Surface  has 
made  it  possible  and 
Cling-Surface  is  the  only 
thing  that  ever  has. 

An  occasional  belt, 
underloaded,  can  be  run 
slack  without  it  but  only 
Cling-Surface  lets  them 
all  run  easy  or  slack, 
some  slacker  than  others 
— none  tight. 

It  means  long-lived 
belts,  cool  bearings, 
economy  of  oil,  fuel, 
power  and  work  and 
less  worry  on  you. 

W^e  oruarantee  it. 
Write  us  and  ask  for 
photographs  of  belts  and 
our  trial  terms,  ^^'rite 
us  now. 

CLING-SURFACE  CO 
lOlS  Niagara  Street    Buffalo    N  Y 

New  York      Boston      Chieatro      Si.  Loultt      Dtnv,*!- 

Atlanta     Memphi!<  etc 

London  ThoiuHK  A  r.lshop  119-125  Finsbury 

ravenient   E  i." 
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COLD    ROLLED    STRIP    STEEL 

For  Stamping  and  Drawing  Purposes 

EXTRA   QUALITY • 

THE   COLUMBIA  STEEL  CO.    -     Elyria,  Ohio 


Mind 

the 

Mark 


.w. 


Williams'  Rod  and  Yoke  Ends 

as  handy  as  a  pin  in  a  ladies'  bazaar.  Inexpensive  drop- 
forgings  with  capacity  of  hand  or  specially  made  goods. 
Carried  in  stock  in  lengths  as  per  catalogue ;  extra  lengths  to 
order.  Yoke  Ends  milled  with  slot  1-32"  narrower  than 
thickness  of  corresponding  Rod  Ends;  milled  also  to 
order  or  left  blank.  Get  details  and  new  B-'09  Catalogue 
at  once — see  pages  78-79.     Discount  from  dealers. 

J.    H.    >VILLIAMS    CSL    COMPANY 

SUPERIOR    DROP-FORGINGS         BrooKlyn,  New  YorK 


MILLING   SAWS 

And   Cutters 

Saws  made  from  High  Speed  and 
Carbon  Steels. 

LET    us      SEND      YOU      ONE      TO 
COMPARE    RESULTS    OBTAINED. 

Huther  Bros.  Saw  Mfg.  Co. 

ROCHESTER,     N.  Y..     U.S.A. 


SHAPERS 


14°inch  to  32=inch  Stroke. 


Crank  and  Triple  Geared. 


John  Steptoe  Shaper  Company,  Cincinnati,  Ohio. 


THRUST 
BEARINGS 


Bantam 
Anti-Friction  Co. 

Bantam,  Conn. 


OUR  SPECIALTY, 

Automatic  Machinery 

JSngWood  Screws, 

.  O      /^         Y      /^  HARTFORD, 

Asa  o.  Cook  L-o.,  conn.,  u.s.a. 


AIR  FURNACE  IRON  OR  ACID  OPEN  HEARTH  STEEL 
Castings  up  to  100  Tons  in  One  Piece  Our  Specialty 

CHAMBE.RSBURG   ENGINEERING  CO.,  Chambersbtirg.  Pa.,  U.S. A. 


J 
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New  Haven  Tools 


10-Inch  Back  Geared  Slotter 

This  machine  is  well  designed,  convenient  to  operate 
and  is  adapted  for  a  wide  range  of  work.  The  very 
powerful  back  gears  and  extra  large  driving  pulleys 
together  give  four  changes  of  speed.  Table  has  auto- 
matic power  feed  in  all  directions.  Cutter  bar  has  a 
stroke  of  10  inches,  is  easily  adjusted  and  has  "Wliit- 
worth"  quick-return  motion.   Special  Circular  on  request. 

New  Haven    Manufacturing  Company 

NEW    HAVEN,    CONN. 


2000 

to 

6000 

Blows 

Every 

Minute 

Are  struck 
by  a 

Dayton 

Swaging 

Machine 


giving    a 
duction 


re- 
in- 
pressure — not 
by  blows. 


The  result  is  a  steady  fl"w  of  metal,  allowing  a  readjust- 
ment of  the  molecules,  prevenung  all  warping,  straining, 
unevenness,  and  all  with  no  waste  of  material  such  as 
follows  reduction  by  grinding,  milling,  or  by  other 
methods,  and  the  finished  pieces  more  nearly  uniform. 

Get  our  book  "The  Modern  Art  of  Swasinc" 

THE  EXCELSIOR  NEEDLE  CO. 

TORRINGTON,  CONN. 

Coventrv  Swaginfir  Co  ,  Ltd  ,  White  Friars  Lane,  Coventry,  Ennland, 
.\geDts  for  Great  Britain.  Fenwick  Freres  &  Co..  8  Rue  de  Rocrov. 
Paris.  France,  .Ag-ents  for  France,  Italy,  Belgium,  Spain,  Portugal 
and  Switzerland. 


are  especially  adapted  to  meet  the 
the  demands  of  jobbing  and  repair 
shops  and  manufacturers.  They 
are  accurately  and  substantially 
built,  modern  in  every  particular. 
Positive  feed,  as  well  as  belt  feed 
reverse  in  the  apron,  and  will  cut 
right  or  left  hand  threads.  Cross 
feed  is  automatic  and  graduated. 

AsA  for  Circular  of  our 
new  Quick  Chcin^c  Liit/ic. 

Carroll- J amieson  Machine  Tool  Co. 

BATAVIA,    OHIO 


The  All  Embracing  DiU 


The  range  of  work 
an  ordinary  size 
DUl  Slotter  will 
cover  is  a  matter 
of  amazement  to 
a  person  unac- 
quainted with  the 
special  features  of 
this  machine. 


But  a  little  consideration  of  the  traveling  head,  quick 
traverse  gear,  new  quick  return,  automatic  knock-off, 
hand  wheel  controller,  new  intermittent  feed  and 
other  exclusive  Dill  points,  soon  shows  the  reason 
and  explains  why  it  is  the  most  economical  tool  of 
its  class  vou  can  have  in  your  shop. 

THE  DILL  SLOTTER  PEOPLE 

Kensington,  Philadelphia,  Pa. 
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It  Used  to  be  Hard  for  Three  Hands 
But  Now  It's  Easy  for  Two 


TO  l\OW_      L 

THE     ^  ^^     _ 
DRILL  i     '      '^ 


THE  OLD  WAY 


The  Jacobs  Improved 
Drill  Chuck  besides  being 
{he  most  convenient  of 
all  chucks  to  operate  is 
the  most  secure  in  its 
hold  on  the  drill,  the 
most  durable  under  try- 
ing conditions  of  service 
and  by  far  the  most 
economical  in  final  cost. 

Write  for  oin- 
New  Catalog. 


THE  NEW  WAY 


THE  JACOBS   MANUFACTURING  CO, 

HARTFORD,     CONN.,     U.  S.  A. 


"CUSHMAN"  CHUCKS 


Lathe  Chucks;    heavy  pattern  for 
hard  service. 

Face  Plate  Jaws;  for  large  machines. 

Also  Drill  Chucks. 

Let  us  send  you  our  catalogue 
a7id price  list. 


The  Cushman  Chuck  Co. 

179  Allyn  St.,  Hartford,  Conn. 


Odd  Shaped  Pieces 


How  do  you  grip  them  ?  Do  you  get  a  firni 
bearing  all  around  while  they  are  being  ma- 
chined ?  If  you  would  use  a  Skinner  Two 
Jaw  Chuck,  Style  "  G  ",  you  could  machine 
the  steel  slip  jaws  to  bear  on  your  work  all 
around.  Additional  slips  for  additional  pieces 
and  only  one  chuck,  as  the  slips  are  inter- 
changeable. This  is  the  chuck  we  recom- 
mend for  brass  workers  for  holding  delicate 
pieces  which  would  be  crushed  if  gripped  at 
points  only.  Jaw  screws  arranged  to  prevent 
clogging  by  chips. 

The  Skinner  Chuck  Co. 


94  Reade  St. 
NEW  YORK  CITY 


94  N.  Stanley  St. 
NEW  BRITAIN,  CONN. 
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HORTON  COMBINATION  CHUCK 

Horton  Chucks  have  had  an 
enviable  reputation  for  more  than 
fifty  years.  1  hey  are  durable, 
accurate,  reliable.  They  are  in 
use  in  all  parts  of  the  world  where 
machine  tools  are  used. 

Chuck*  for  L«the*,  Drill 
Prette*,  Milling  Machines, 
Cutting-off  Machines,  etc. 

Shall  ive  mail  Catalogue  ? 
The  E.  Horton  &  Son  Co^  Windsor  Locks,  Conn^  U.S.A. 

Or  Ch(us.  Cliui\-blll  .V  Co..  Ltd.,  Udidi'ii,  Itii-mliit<>)iun,  Maii.-lif>i.-i  tuid  illiuyow.  S«-liiiiliiinlI  .V  Schuttf, 
Berlin.  (_'olo(fnt',  Vli-ima,  SUH'kholiu.  St.  I't-tfi-wbutv  alitt  New  Yurk.  FenwlcK  i'i-eree&  Co..  rHils,  Knuiee. 
Vau  HeltSi-luiten  J£  Uouweiis.  Rotterdmii.  llulljuiil. 


UNION  PLANER  CHUCKS 


ROUND     BASE    AND     SQUAR.E    BASE. 


Made 


Eight 


All  Thnist 

Plates  Hardened. 
Screws  made  of 

Tool  Steel. 


No.  76— Round  Base 


UNION    MANUFACTURING    COMPANY 


26    Cortlandt   St.,  New  York 


Newr   Britain,   Conn.,  U.  S*  A. 


SAVE  THE  DRILLS 


the    operator's    time    and 
accurate  work  by  using 


insure 


Russell  Anti-Friction 
Drill  CH\icKs 


'Russell"  is  self-tighten- 


The 

ing,    automatic, 


will  not  slip 
under  any  stress — requires  no 
key,  wrench  or  spanner  for  ad- 
justment, and  incidentally  is 
the  only  successful  drill  chuck 
for  automatic  machines.  Jaws 
are  interchangeable  also.      Catalogue  ? 

RUSSELL  ANTI-FRICTION  DRILL  CHUCK  CO. 

ELMIRA.    N.   Y.,    \J.   S.   A. 

Distributing  Agents  for  Canada :  The  General  Supply  Company  of  Canada.  Ltd.,  Ottawa. 


SweetUnd  Chuck  Nu.  4,  with  Kcveralble  Jaws 

Adapted  for  a  wide  range  of  work.  Screw  re- 
lieved of  all  strain :  all  llie  advantages  of  a  solid 
jaw.     Accuiate,  simple,  strong  and  durable. 

CatataffUt  am  rtqtuit.      < 

The  Hoggson  &  Pettis  Mfg.  Co. 

liW(li«iiil..i.-M  .  \.%.  V..rk       Nl;«     M  ,\\  1;S  .   COVN. 


WATCH  tKe  WATCH 

That   is  all    yon    havi-   1-.  d-i   when   usinj<  a 

A/^'T^^   speed 
tecU/l  Counter 


Center  the  end  of  the   Speed 
Counter  on  the  revolving  part 
of  which  you  wish  to  take  the 
speed,  let  it  run  idle  until  the 
second   hand  comes  to  the  point  from  which  you 
wish  to  start  to  take  the  reading     Then  press  the 
counter,  which  throws  the  clutch,  and  let  it  remain 
until  the  minute  is  up.    Then  read  the  counter  and 
the  trick  is  done. 
Simple  operation,  isn't  it  ? 
You  would  think  s<>  if  you  used  one. 
The  instrument  is  ball  bearing  and  very  durable. 
Price,  complete— $3.00. 
Send  fi^r  further  information 

THE     VEEDER     MFG.     CO. 

30  Sargeant  St.,      Hartford.  Conn. 

Makers  of  Cyclometers.  Odometers.  Tachometers. 
Tachodometers,  Counters  and  Die  Castings. 


Save  Your   Drills 

and  Reamers  from  being 
broken  and  torn  when 
used  in  the  lathe. 


CLAMP  DRILL  HOLDER 

For  Straight  Shank  Tools 


ii'rttt  for  Catalog 

ARMSTRONG  BROS.  TOOL  CO. 

"  The  Ti>ol  Holder  People" 

1 1  3  N.  Francisco  Ave..     CHICAGO.  U.  S.  A. 

SEE  OLK  rOOL  HOLDER  .\D.  l-AGE  UT 


•Snur  Glared  Scroll  Combination  Lathe  Chuck. 


If  you  want  thi  besf  Latht  or  Irlil  Chucks— buy  Westcott's 


Little  Giant  Auxiliary  Screw  Drill  Chucks,  Little  Giant 
Double  Grip  Drill  Chucks,  Little  Giant  Improved  Drill 
Chucks,  Oneida  Drill  Chucks,  Spur  Geared  Scroll  Combina- 
tion Lathe  Chucks,  Scroll  Combination  Lathe  Chucks,  Geared 
Combination  Lathe  Chucks,  Geared  Universal  Lathe  Chucks, 
Spur  Geared  Scroll  Universal  Lathe  Chucks,  IXL  Independ- 
ent Lathe  Chucks,  Cutting-off  Chucks. 

Strongest  Grip,  Greatest  Capacity, 
Great  Durability,  Accurate. 

WESTCOTT  CHUCK  CO.,  Oneida,  N.  Y.,  U.S.A. 

Ask  f*—  catalogue  in  Eiiglish,  French,  6-^-«ilah  or  G«muuu 


UtUe  GUat 
AuiillarT  Screw 
DriU  Chuck. 
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THESE  MAGIC  CHUCKS  AND  COLLETS 
CHANGE  YOUR  SINGLE  SPINDLE  DRILL 
INTO  A  MULTIPLE  SPINDLE  DRILL  PRESS 

Their  cost  is  but  a    trifle  while  the  advantages   result- 
ing from  their  use  are  almost  incalculable. 

With   them   you  are  able  to  use  as  many  tools  as   you 
may  have  operations  in  your  piece  of  -work. 

They  certainly  merit  an  investigation. 
MODERN   TOOL   COMPANY,   ERIE,  PA.,  U.S.A. 

Also  raanufaclurers  of  Self-Opening  Die  Heads,  Solid  Dies,  Tap  and  Die  Holders, 
and  Tapping  Attachments  for  Drill  Presses. 

Agents— The  Prentiss  Tool  and  Supply  Co.,  115  Liberty  St.,  New  York.  Frank  H,  Czarniecki 
Co.,  335  Fifth  Ave..  Pittsbnr>f,  Pa.  O.  L.  Packard  Machinery  Co.,  84  S.  Canal  St..  Chicago,  111., 
Milwaukee.  Wis.  Chandk-r  &  Farquhar,  34  Federal  St.,  Boston,  Mass.  C.  W.  Burton,  Griffiths 
&  Co.,  London,  Eng-.     J.  Lambcrcier  &  Co.,  Geneva,  Switzerland. 


(Lp 


^  tC-S   Safety  Drill  &  Tap  Bolder 


is  the  only  attachment  for  the  purpose  that  gives 
universal  satisfaction,  and  is 

UNEQUALLED  in  Efficiency, 
Convenience,  Rapidity, 
Accuracy  and  Simplicity. 

Nothing  to  Break  or  get  out  of  Order.    Made  in 
4  sizes,  covering  from  0  to  2}i  in.  diameter. 


The  Beaman  &  Smith  Co.,  Providence,  R.  l,  U.  S.  A. 


THE  REED  GUARANTEE 

is  for  LIFE.     Any 

RBBD   VISE 

which  does  not  give  absolute  satis- 
faction will  be  replaced,  or  your 
money  refunded.  Can  you  think  of 
a  fairer  proposition? 

Catalogue  H  for  the  asking, 

REED    MANUFACTURING    CO.,    Erie.   Pa..   U.  S.  A. 


Plunket  Improved  Vises 

Made  with  Plain  or  Swivel  Base 

Specially  adapted  for  the  hard  service  of  the 
machine  shop.  Can  be  used  with  every  style  drill- 
press,  shaper  and  milling  machine.  Strongest 
construction,  steel  screw,  steel  faces  to  jaw,  cast 
steel  handle.     Write  for  further  information. 

E. 


PLUNKKT.        Chicago. 

444  West  Lake  Street. 


111. 


DRILL 


DRILL 


VISES  AND  SPEEDER 

KNURL  HOLDER  tu'r^rIts 

THE    CRAHAM     MFG.    CO.,    Providence,    R.    I 


Machinists'  Swivel  Vise 

with  self-adjusting  jaw  that  is  as  strong 
and  durable  as  any  solid  jaw,  and  a 
Swivel  Bottom  that  gives  any  desired 
adjustment  to  right  or  left,  and  is  solid 
and  firm  at  any  angle.  We  make  all 
sorts  of  good  vises,  and  hav3  been 
leaders  in  this  line  for  twenty  years. 
Send  for  catalogue  and  price  list. 

Prentiss  Vise  Company 

44  Barclay  Street,  New  York 

Agents  for  Great  Britain,  Chas.  Xeat  &  Co.,  119 
Queen  Victoria  St.,  London,  E.  C. 


WROUGHT  STEEL  BAR 
COMBINATION  BASE 


MERRILL  BROS., 


MASPETH, 
NEW  YORK,  N.  Y. 


«« 


REECE" 


DIE 


WE  WANT 


REECE 


YOUR  ORDERS 


FOR.    THE    GENUINC 


Reece  Screw  Plates,  StocKs  and  Dies 

Hercules  Taps,  Tap  Wrenches,  Counterbores,  Reamers,  Etc. 

Send  us  your  orders  or  inquiries  and  we  will  give  you  prompt  and  satisfactory  service. 
£.  F.  REECE  COMPANY,  Greenneld,  Mass.,  V.  S.  A. 


Nkw  York  Okhce,  lui  Reade  Street. 


London  Office,  IS-IS  "Wilson  Street.  E.  C. 
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One  R^eason  for  the  Pop\ilarity  of  the  Adjustable 
Hollovir  Milling'  Tool  is  that  no  other  device  can 
so   rapidly  produce   Accurate,    Uniform   Diameters. 

It  is  a  tool  designed  for  use  on  screw  machines, 
hand  turret  lathes,  or  it  may  be  rotated  in  any  wa\ 
re(|iiired.  It  can  be  quickly  set  to  any  diameter 
within  its  capacity  by  means  of  the  index,  and  as 
cjuickly  changed  from  one  diameter  to  another; 
will  reduce  work  of  any  length  and  will   mill  close 

Adiustable  Hollow  MIIIIrk  Tool  j-q  „     sllOuldcr 

Simple  in  construction,  strong,  calculated  to  stand  rough  usage  and  made  in  various  sizes. 

IVritr  for  Catalogue  of  time  sariiuf  fools. 

k^  NEW  HAVEN.  CONN.,  U.S.A. 


THE  GEOMETRIC  TOOL  COMPANY  ^s¥>?^i\5^^^^ 


FoREir:N  AGEN-TS— Chas.  Churchill  &  Co.,  Ltd.,  London,  Birmingham,  Manchester,  Newcastle-on-Tyne.     Alfred  H.  Schutte,  Colugne, 
Brussels,  Liege,  Paris,  Milan,  Bilbao.    Scbuchardt  &  Schutte,  Vienna,  St.  Petersburg,  Stockholm,  Berlin. 


The  Most  Powerful  Drill  ChucKs  are  the 

"NATIONAL" 

Also  the  most  com- 
plete line  of  drill 
chucks  made. 


All  parts  of  steel.  Simple, 
durable.  Positive  drive  in 
every  chuck ;  perfectly  bal- 
anced ;  adapted  to  run  at 
high  speeds. 

Many  sizes,  send  for  the  catalogue. 

Oneida  National   CHucK  Co.,  Oneida,  N.  Y. 


Well  Begviri  is  Half  Done 

If  it's  a  job  of  drilling  on  hand,  begin  it  right — secure 
the  drill  with  a 

PRATT  CHUCK 

and  you  can  count  on  a  satisfactory  finish. 

There's  never  a  slip  in  the  Pratt  Chuck  grip,  it  holds 
the  tool  easily  but  firmly  ;  it  is  simple,  convenient,  dur- 
able and  especially  well  adapted  for  high  speed  drilling. 

Ask  for  the  book  and  then  ask  yoar  dealer  for  a  Chuck, 

THE  PRATT  CHUCK  CO.,   Frankfort,  N.  Y. 


KlHi'FFVN  -XfiKNT^ 


aimOMf   •'«='o««<l  Pinion 
f"^"^*"    DriU  Chuck 

With  pinion  and  gear  teeth  always  in  perfect 
mesh  there  is  practically  no  opportunity  for  wear. 

T.  R.  ALMOND  MFG.  CO. 

ASHBURNHAM,     MASS. 

New  York  City,  «  Murray  St. 


"Dallett" 

Motor-Driven 

Portable    Drills 


For  Drilling  in  Every  Position ; 

Portable,  Standard  and  Radial 

Drill  in  one. 

Three  Sizes- 
No.  l— Weight  225  lbs. 
No.  4— Weight   riH  lbs. 
No.  5— Weight  1300  lbs. 

Write  for  Bulletins. 

Tlios.  H.  Dallett  Co. 

23d  and  York  Sts.,     PHILADELPHIA,  PA. 


HAND  MILLING 
MACHINE 

Adapted  l\'r  siii.i,ll  and  du- 
plicate witrk,  built  from 
i>est  materials  and  vrith 
unusual  wcijjht  and  ri^d- 
ity  for  its  size.  Table  has 
long  bearings,  adjustments 
can  be  made  without 
wrenches  or  other  tools 
and  machine  is  fitted  with 
draw-in  spindle  and  collet 
or  chuck  tor  arbors  or  end 
mills. 

First  class  in  every  parties 
ular  send  for  circular. 


DAUN    BROS.,    Rockford,    UI. 
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BARGAINS 


NEW  AND 
SECOND 
HAND 


Machinery 


TO  OLS 
AND 
SUPPLIES 


Second -Hind  Machine  Tools 

Located  at  Boston,  Chicago  &  New  York. 


LATHES. 


&  \v. 

F.   Lc- 


V.  Flnthor. 
K.  Flafhcr. 


l"x:i'2"    r. 

Plain. 
12"xr.'    H. 

Blond.. 
le'xC  K. 
16"x«"  C. 
le"!*)'  C.  It.  I'len- 

tlce. 
16"xC.'    r.   K.  &  T. 

Fitchbiirg. 
16".\«'   t".  If.  Putnam 

motor  drive. 
lG"xS'    Taper.  Reed. 
18"xS'    Plain   R. 

Flather. 
18"x8'   r.  R.  Putnam. 

motor  drive. 
lS"xlO'   Geared  Hd. 

Draper. 
22"xlO'    Shafting, 

Lathe.   Fitchburg. 


24"xS'   C.  It.   Putnam. 

not   screw    eutting. 
24"xl2'    C.    R.    Put- 
nam motor  drive. 
28"xlo'    C.    R.    Blais- 

dell     raising    bloek.'< 

to  36". 
30"xl2'    C.  R.  and 

Taper,   Johnson    Tri 

Gd. 
;iO"x;!0'    geared   hd. 

LodKe  &  Shiple.v. 
48"xlii'    Plain   Engine 

Lathe. 
.lO'-xSO'   C.  R.  Pond 

Tri.  Gd. 
13"   Gisholt  Turret 

Lathe. 
24"    .\nieriean    Turret 

Lathe. 
28"   Cisholt   Turret 

Lathe. 


1V1ILLIN0  MACHINES. 


Xn.  00  Bench,  P.  & 

W. 
Brainard  Index  Miller. 
No.   0   Plain. 
No.  2  PI.Tiri  Garvin. 
No.  3   Plain   Garvin. 
No.  4yj    Plain  Reciter. 
No.  4  Plain  B.  &  S. 

Old  style. 


No.  1  Universal 
LeBlond. 

No.  4  Universal  B.  & 
S.   Old   style. 

No.  2  Lincoln,  P. 
&   W. 

No.   5    Vertical, 
Becker. 

No.    2    Profiler.    Gar- 
vin. 


RAILROAD  MACHINERY. 


Bement   Single  Axle 

Lathe. 
Bement  Double  Axle 

Lathe. 
No.  2  Nlles  Double 

Axle   Lathe,   belt  or 

motor. 


No.    3    Putnam   extra 
heavy  .\xle  Lathe. 

36"   Baker   Car  Wheel 
■Borer. 

300  ton  48"  Niles 
Wheel    Press. 


PLANERS  AND  SHAPERS. 


12"   Crank,    Spring- 
field. 

15"    Friction.    Ilendey. 

20"  Friction.  Hendey. 

18"  Double  Trav. 
Hd..    Cincinnati. 

17"xl7"x4'    Whit- 
comb  Planer. 

24"x24"x6'    Put- 
nam, motor. 

26"x26"x0'    Pond. 


30"x30"x24'    2  hds., 

Sellers. 
42"x42"xin'    4    hds., 

Pond   Machine 

Tool. 
4S"x4S"x9'    1    hd.. 

Hewes   &    Phillios. 
72"x72"x24'   3  hds., 

Bement. 
72"x72"x24'    3  lids. 

Sellers. 


BORINQ  MILLS. 


34"   Colbum   Turret 

Borer. 
36"  B.  &  S.  Turret 

Borer. 
37"  Vertical  2  hds., 

Bullard. 


21  •   Vertical  3  hds.. 
Pond,   motor. 

96"    Swing   Snecial 
Hor.   Bor.   Mill. 


TURRET  MACHINERY. 


No.   00    .Automatic, 
slotting  attachment. 
Brown  &  Sharpe. 

%"  No.  00  Garvin 
Wire  Feed. 

%"  No.  1   P.  &  W. 
Wire   Feed. 

%"  No.  2  P.  &  W. 
Wire  Feed. 

1—%"  No.  3  B.  &  O. 
Wire  Feed,  Gd.  Hd. 

2"  No.  3  P.  &  W. 
Wire  Feed.  Gd.   Hd. 

^4"   No.   0   Hartford 
Automatic  Pin    Ma- 
chine. 

Vi"  Cleveland  .Auto- 
matic  Pin   Machine. 

V4"  No.  no  Hartford 
P.  &  W.  Auto.  Pin 
Machine. 


5/16"   No.   0  P.   &   W. 

2-sp.  .\uto.   Pin 

Machine. 
%"  No.   1    Acme  old 

style  4-sp.   Auto. 

Pin  JLichine. 
21/32"  No.  2  old 

style   li.   &   S.   .\uto. 

Pin   Machine. 
%"  No.   1    I'.   &  W. 

2-sp.  Auto. 
^"  No.  1   Spencer, 

Single  Turret. 
1,4"  No.  1   Spencer. 

Double  Turri't. 
%"  No.  2  P.  &  W. 

Automatic. 
1"  No.  2   Hartford 

Automatic. 
1—%"  No.  3-A.  P.  & 

W.   .\utomatic. 


MISCELLANEOUS. 


30"    Draw-stroke   Slot- 

ter.  Baker  Bros. 
No.   6  Bulldozer, 

Williams-White. 
No.   2  Cutter  Grinder. 

B.  &  S. 
5'  6"  Radial  Drill. 

Niles. 


Single    Spindle    Drills. 

Multiple  Spindle 
Drills. 

14'   .Arm  Cleveland 
Wall    Radial    Drill. 

\i"    capacity    10-sp. 
.Adjustable  Drill. 

1  —  'i"    capacity    10- 
sp.  .\djustable  Drill. 


Send  for  New  List  No.  16. 

Miscellaneous  Department. 

Niles-Bement-Pond  Companj, 

111   BROADWAY,  NEW  YORK. 


MACHINE  TOOLS 

Condition  Guaranteed. 
Sand  for  Yellow  List  No.  101. 


81"x40'    Putnam,    Rod 

40"x22i{,'    Pond. 

Feed. 

36"x]2'    Putnam. 

r!n"xl«'    New  HoTon. 

28"x20'    Pond. 

27"x2<i'    Bement. 

12"xO'    lleniley    Tool 

:i-lo"xIS'    Coropnnnd 

Room    Lnthe. 

Triple    Geared    lOiiKbie 

ll"x(i'     Hendey    TtKil 

Lathes. 

RiKim    I-athe. 

PLANERS 

S4"i84"l27'    Lowell.    2 

3«"xl4'    Detrlok  &  Har- 

Heads. 

vey   Open   Side,    3 

84"x84"x24'    Putnam.    1 

Heads. 

Head. 

no"\'M"xn'    Sellers. 

HAMMERS 

250  lb.   Morgan  SinRle 

1000  Chambersburg 

Frame  Steam   Ham- 

Steam   Drop. 

mer. 

80(1  lb.  Pratt  &  Whitney 

Board    Drop. 

SRAFERS 

16"    Ohio.                                 18"   Ohio  Crank. 

20"x30"    Pediick    &                 l(i"   Back  Geared  Cln- 

Ayer  Open  Side  Shaper.           clnnatl. 

SPECIAL 

1— No.  2  Owen  Plain 
Miller. 

1— 36"xl4'    Detrick  & 
Harvey    Open    Side 
Planer.    3   Heads. 

3 — 24"  Swinp  Potter  & 
Johnston    Turret 
Lathes. 

1—6"  Baton.  Cole  & 
Burnham  Pipe  Ma- 
chine. 

Full  stock  of  smaller  tools  lor  the  ordinary 
machine  shop  alw^ays  on  hand. 

FRANK  TOOMEY,  127-131  N.  Third  St.,  PHILADELPHIA,  PA 


30"    Bullard    Turret 
Head  Boring  Mill. 

No.    2    Becker-Brainanl 
Plain  Miller  with  Ver- 
tical   Attachment. 

1— No.    2  Brown    & 
Sharpe     Universal 
Miller     with     vertical 
attachment. 


We  have 
We  haven't 


got  ttie  Tools 
got  to  sell  them 
going  to  sell  ttiem 
at  prices  that  will 


allowed  an  "old 
Tool"  to  escape 
our  notice  and 
get  In— 


LATHES— Trlple-Kcared      • 

l>0"x.1R'  Bement.  :iti"x20'  Pond. 

04"x24'  Worcester.  .TC"xl4'  FItchbuig. 

,12"xl8'  Klfleld.  32"xl2'  Flfleld. 

48"xl7'  Putnam.  •    ,„,  ,,,.  . . 

.TO"xie'  Putnam.  •"'  ="16  Htchburg. 

38"xl2'  Gleason.  2S"xl4'  Harrington. 


LATH  ES-  Back-iteared 


88"xlR' 
20"xlK' 
20"xl2' 
24"xl2' 
heavy. 


Fay   &    Sc.i 
Putnam. 
Bogert. 
Sellers,   es 


It. 


21"xI2' 

burg. 
i;2"x8 '    heav.v, 
18-10-14-13    In. 
Dniper.    American.  Pratt 

A:    \Vhitne.v.    Yoiuig. 


Taper.     Fitch- 
Pond. 


PLANERS 


Wlio  can  furnish  us  Round  S£rew 
Cylinders  and  Knot  Catchers  for  raw 
and  felt  Cardboard  Machines  (wool 
paper)  ? 

Send  particulars  to 

E.  C.  1363— Haasenstein  &  Vogler,  A.Q. 

Colog:ne,  Germany. 


BIG  PLANER  CHEAP 

10  ft.  wide  by  30  ft.  long,  good  as  new. 

50"  Boring  Mill,  good  as  new.    Bargain. 

300  lb.  Bradley  Hammer. 

150  lb.  Beaudfy  Hammer. 

Large  Duplex  Multiple  Flange  Drill, 

10  spindles  on  each  end. 
Many  other  second-hand  machine  tools. 

T.  CrowtKer  (EL  Co.,    Boston.  Mass. 


54"x]f>'  Sellers.    4    hds. 

50"x]6'  Bement.   2  hds. 

48"xl8'  Gra.v.    4    hds. 

42"xl2'  Wblteomb,    3 
bds. 


:tl}"xl0'    Putnam.    1    hd. 
32"il0'    Pond.  2  hds. 
30"il2'    Newark.    1   hd. 
:io"xs'   Putnam,   1   hd. 
24"x«'    Pond.    I    hd. 


37"    Double    hd..    Nlles. 
30"   Turret   head,    Bul- 
lard. 

"2"   Double  bead,   Nlles. 


BORING  MACHIIjES 


3"s"  bar  Hor.  Bor. 
Dr.  Machine,  Be- 
ment. 

60"  Upright  Pulle.v 
Borer,    Nlles. 


', "   Wire  feed. 
&  Whitney. 


TURRET  IWACHINERY 

27"    Semi-automatic 

.\merican. 
2x24"     Flat    Turret, 

Jones    &    Lamson. 

GEAR  CUTTINO  MACHINERY 

Oct"    Spur,    full    auto-  22"   Spur,    full    auto.. 


niatic.   Brown  & 
Sharpe. 
?,{>"    Spur,    full   auto.. 
Gould    &    Eber. 


Gould   &    Eber. 

IS"   Spur,    heav.v. 
Brown  &  Sharpe. 


MISCELLANEOUS 


120"    Radial   Drill,    Box 

table.    Prentice. 
M"    Radial.    Nlles. 
Knee    t.vpe    Milling    Ma- 
chine,   large    size. 

Pedrick   &   .iyer. 
Univ.    No.    4    Milling 

Machine,     Kempsmith. 
Plain   No.    2  Milling 

Machine,   Cincinnati. 
Universal    Grinder,    ca- 

pacit.v     12"x40". 

Browu    &    Sharpe. 


Slofter.    12"    stroke, 

Niles. 
Steam    Hammer.    1,250 

lbs.    McDougall-Potter. 
Steam   Hammer.   250  lbs. 

Bemeiit-Miles. 
Cutting-oBf    Machine,    2" 

Belts. 
Punch   50"    Throat,    wt. 

.W.OOO    lbs. 
10'     Bending    Rolls. 

Hinged    Housing. 
96"    Hydraulic    Rivet- 
ing   equipmeur.    Miles. 


List  No.  132  now  ready 

J.  J.  McGABE, 


aO    CHURCH 
STREET, 


Write 

NEW  YORK 


RcriTTED  machine:  tools 


BORINQ  MACHINES. 

1 — 37"  Bridgeport,   one  head. 

CENTERING  MACHINE. 

1 — 5"  D.   E.   Whiton,  2-splndle. 

DRILL  PRESSES. 

1 — Dallett   Portable. 

1 — 6-spindIe  Quint  turret 

22"   Barnes  drill. 
1—33"  Bement-Miles. 

DRILL  PRESSES-RADIAL. 

2 — 36"  Dreses  Plain  Radials. 

GEAR  CUTTERS. 

1 — Grant  Lees  Hobbing  Machine. 

1 — 36"s9"s4-p  Gould  &  Eberhardt. 

1— 36"x9"x5-p  Gould  &  Eberhardt. 

1 — 48"sl0"x3-p  Gould  &  Eber- 
hardt. 

2 — 50"xll"x3-p  Gould  &  Eber- 
hardt. 

GRINDERS. 

1 — BTA  Heald  American  Drill. 

1_"A"   Yankee   Drill  Grinder. 

1 — "PO"  Yankee  Drill  Grinder. 

2 — Leland  &  Faulconer  wet. 
HAMMERS. 

1 — 60-lb.   Bradley,   cushion  helve. 
LATHES. 

1 — 14"s5'    Windsor,    friction 
countershaft. 

1 — 14"x6'    LeBl'uid.   quick  change 
gear. 

1— 14"xS'    Flather. 


LATHES. 

-16"x6'    Reed,    belt   feed,    plain 

rest. 
-16"x6'  Lodge  &  Shipley,  quick 

change  gear. 
-18"x6'  Lodge  &  Shipley,  quick 

change  gear. 
-20"x8'   Flather,  compound  rest. 
-22".xl0'  Lodge  &  Shipley,  quick 

change  gear. 
-22"xl2 '  Lodge  &  Shipley,  quick 

change  gear. 
-22"xl2'    Walcott. 
-24"xl0'  Lodge  &  Barker. 
-24"xl2'  Lodge  &  Shipley,  quick 

change  gear. 
-24"xl6'  Lodge  &  Shipley,  quick 

change  gear. 
-26"xl2'    Reed. 
-27"xl4'   Lodge  iS:  Shipley,  quick 

change  gear. 
LATHES-POLISHING. 
-No.  3  Diamond.  52x1  ^i  spindle, 
-No.    7G    Diamond,    46x1  U 
spindle. 

MILLING  MACHINES. 
-No.   3  Cincinnati,    plain   all 

feeds. 

PLANERS. 
-10"  Bush  Crank. 
-20"x20"x4'    Wheeler.    1    head. 
-33"x.33"x8'    Cincinnati.   2  hds. 
-.36"x36"x8'   Cincinnati.  2  bds. 
-36"x.')6"xS'   Cincinnati.  2  hds.. 

variable  speed  box. 


PLANERS. 

1— 36"x36"x8'  Detrlclc  &  Harvey, 
3  heads,  supplemental  roll- 
ing table. 

1— 36"x36"xl0'    Gray,   1  head. 

1 — 42"x3e"x8'    Cincinnati.   2  hds. 

1 — 42"x36"xl4'   Cincinnati.  2  hds. 

PRESSES. 

2— No.  20  Bliss. 

1— No.  62  Toledo. 

1 — No.   8  Greenerd  arbor. 

PUNCH  AND  SHEAR. 

1— No  13  Williams  &  White 
single  end. 

SAWS. 

1-314"  Burr. 

1 — 6"  Newton. 

1— Millers-Falls  Hack. 

1 — 26"  Crescent  band. 

SHAPERS. 

1—14"  Lodge  &  Davis. 

1— IG"  Gould  &  Eberhardt. 

1 — 18"  Steptoe. 

1 — 20"   Hendey. 

1—24"  Gould  &  Eberhardt. 

1—24"  Potter  &  Johnston. 

1 — 26"  Cincinnati,  triple  geared. 

1—28"  Hendey. 

1—32"  Gould  &  Eberhardt. 

1—34"  Walcott.  shifting  belt. 

TURRET  LATHES. 
1 — No.  5  Warner  &  Swasey. 
1 — 20"  Universal,  chuck  fitted. 


707-715  Lakeside  A vo..  N.W.,  Cleveland,  O.  102oMaje(ttie  Bldg.,  Detiuit  Branch.  101*  Fiitit  Nat  1  Biuik  Bldy..  CiDcinuati  Bi-ancb. 
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MACHINERY  FACTORY  FOR  SALE 

AT  SENECA  FALLS,  NEW  YORK. 

ComprisiuK  FOUK  ACRES  OF  LAND,  uinett-eu  bricK  tiuililiugH  CKiitaioiiiK 
about  75  (lOO  SQUARE  FKET  of  Boor  urea,  and  including  foundiiec,  machine 
and  boiler  shops,  etc.  The  plant  is  tlioroutfhiv  equipped  witli  FHKK  WATER 
POWER  and  AUXILIARY  STEAM  POWER  PLANTS,  heatiuK  aj.paratus, 
conipres.se<l  air  and  electric  lighting  plants,  travelling  cruneit  and  other  modern 
eiiuipment. 

EXCELLENT  SBIPPING  facilities  via  NEW  YORK  CENTRAL  and 
LEHIGH  VALLEY  lines,  with  frontage  on  ERIE  CANAL. 

Plant  ready  for  immediate  occujiancy  and  is  suitable  for  any  machinery 
manufacturing  business. 

AMERICAN-LA  FRANCE  FIRE  ENGINE  CO.,     Elmira,  N.  Y. 


^^^^i 


A    WALTHAM     BENCH     LATHE 

8"  swing,  I  '  chuck  capacity  clear  through.     Unusually  heavy  slide 
rest.     Attachments  for  turning,  grinding,  milling,  screw  cutting. 

Ask  for  latest  catalogue. 

Waltham  Machine  WorKs,  Newton  St.,  Waltham,  Mass. 


I 


I 


.STARK    BENCH     LATHE 

Will  soon  show  its  worth  in  the  shop 
where  accurate  work  is  essential. 

STARK  PRECISION  TOOLS 

are    made    from  finest   materials,   by 

skilled  workmen  and  from 

up-to-date  designs. 

Ask  for  catalogue  B. 

STA.R.K  TOOL  COMPANY.  M^altHam.  Mass.,  U.  S.  A.. 


or  without  power  feed. 


MY    PRODUCT    CONSISTS    OF 

SENSITIVE  DRILLS  U?h'' ^"'""^^ 
CLAMP  DRILLS  l^^- 
BLACKSMITH  DRILLS 
NUT  TAPPERS  z 
PLANER  CHUCKS 
FRANCIS  REED  CO.    - 


Hand  and  Power. 


3,  4   spindles. 

Round  and  square  base.      6,  8, 
10,  12,  15,  18,  24  and  30"  jaws. 


Worcester,  Mass. 


WORKS   BOTH  WAYS 

The  Gem  Flexible  Slitifl  runs  back 
ward  or  forward,  easily  and  smoothly,  de- 
livering maximum  power  in  any  length  of 
section  up  to  8  feet.  Grinding,  drilling, 
polishing,  etc.,  is  done  in  a  quarter  of  the 
time  you  are  now  taking —  and  with  half 
the  labor.      More  details  ? 

GEM  MANUFACTURING  COMPANY 

3253    Spruce    St.»   Pittsburg,    Pa. 


Id  the  1909  L-icizeat  CaUlott  you  wai  tmd  complrtr  (lf»cnptx>os 
of  mocirrn  wood  workins  nucnino  for  Dattero  tnop  uj>t.  If  you 
b-ave  any  tftoucbl  oi  inUalfana  indivi(kuu  moUx  driven  macKiDr*. 
you  thould  by  ail  mcaru  ridiTUDe  our  caulo«  bejorr  placing  yatr 
ordff.  Srna  for  copy  of  cataloe  sivins  complete  cicftcnpliocM  uxl 
tailing  about  our  tin?  of  Band  Sawa,  Saw  Tabica,  Joint- 
era,  Shapera,  Borera.  Swing  Sawa.  DUk  Cnndrra. 
Planera,  Planer  and  Malchera.  Variety  Wood  Work- 
era,  and   Band   Saw   Bladea. 

THE  CRESCENT  MACHINE  CO. 


56  .JMain  St., 


Leetonia,  Ohio,  L.  S.  A. 


PRICE 


Net,  F.O.B. 
Chicago. 

The   Marsel    No.   1   DRAW  CUT 

HACK  SAW 

Saws  straleht.    It  has  a  quick  actlne  vise 

that  saves  time,  a  device  that  lifts  saw  to 
any  angle,  holds  it  in  position,  allowing 
both  hands  free  in  measuring.  Slide  bar  is 
square  steel  set  on  the  quarter  which  keeps 
saw  motion  straight.  The  cut  is  controlled 
by  eccentric  on  crank,  fitted  to  an  arm  auto- 
matically pressing  and  releasing  against  a 
coiled  steel  spring. 

The  only  saw  on  the  market  with 

these  valuable  Improvements. 

Capacity 4.\4 in.    Blade  liin.   Weight  llu lbs 

ORDER  NOW. 

ARMSTRONO-BLUM  -MFC.  CO. 

113  N.  Francisco  Ave.,       Chicaso,  t.  S.  A. 


For  best  results  in  cutting  cold  metal  use 

THE  DRAW=CUT 
MACHINE  SAW  S 

Accurate,  rapid,  always  reliable.  Auto- 
matic power  feed,  with  automatic  trip, 
geared  drive,  adjustable  stroke  of  blade, 
and  every  up-to-date  convenience. 


No.  1.  6"  X  6" 


No.  2.  10"  X  10" 


H.  T.  STORY 

9  &  11  S.  Curtis  St.,      Chicago,  III. 


THIS    LITTLE 

Power  Hack  Saw  Nacbine 

Cuts  otf  a  3'  round  steel  bar  m  6 

minutaorlOOO  '« 'rods  per  hour. 

Compare  it  with  your  preaest  method 

of  cuttina. 

Let  us  s«m^  tmsre  particular!. 

RACINE    GAS    ENGINE   OO. 
Depi.  No.  -I?.        Racine,  Wis. 


■•«nd  Volamei  of  Hachiftery 

the:  industrial  press 

4'9-55   I^afayette  St.     -     New  YorlC. 
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STANDARD    ENGINE  LATHES 


STUP 
STANDARD 

STEP 

DOUBLE  BACK-GEARED 


GREAVES,    KLUSUAN   &   CO.,    CINCINNATI,    OHIO,  U.  S.  A. 


No  Time  Lost  Changing  Work  or  Tools  on  this  Machine 


Quint's  No  2  Drill,  as  shown, 
is  arranged  for  tapping  and 
will  handle  light  work  in  record 
time.  The  reversing  Tap 
Holder  will  tap  to  any  required 
depth,  stop  and  automatically 
back  out  almost  three  times  as 
fast  as  when  cutting.  This 
machine  is  made  with  from  4 
to  I  2  spindles  and  will  drill  to 
s/i  in.  and  tap.  to  >2  in.  without 
stopping  to  change  either  work 
or  tools.  The  Quint  way  is  to 
rotate  the  cutting  tool,  not  the 
work,  and  holes  are  accurately 
finished  at  one  setting. 

A.  E.  QUINT,  Hartford,  Coon. 

Foreign  Agents:  Ph.  Pom-il lain  and  E.  Ronceray, 
Paris,  France.  C.  W.  Burton,  Griffitlis  &  Co.,  Lon- 
don, lilnjrland.  Haelbig.  Wagner  &  Co.,  Dresden. 
GeiTiiany.     G.  Koeppen  &  Co..  Moscow,  Russia, 


You  can  buy  an  Aurora  Drill  any  Swing 
Between  14"  and  24",  Inclusive 

We  pretty  well  cover  the  field  for  upright 
drilling  and  have  a  long  list  of  satisfied 
users  to  refer  to. 

Aurora  Drills  are  built  for  high  speed 
and  hard  service,  are  powerful,  accurate, 
rapid  and  convenient. 

Fitted  with  back  gears,  power  feed,  au- 
tomatic stop — all  the  essentials  for  a  first 
class  drill. 

The  Geared  Tapping  Attachment  is  par- 
ticularly efficient  for  tapping. 

Write  us  for  a  copy  of  the  Catalogue, 
All  styles  and  sizes  listed. 

THE  AURORA  TOOU^WORKS 

AURORA.     IND.,     U.S.A. 


•^^i^lw^l^'pil^ 


Send  for  our  new 
catalogue  and  learn 
how  to  save  money 
on   Turning  Tools. 

The  O.K. Tool  Holder  Co. 

SHELTON,  CONN.,  U.  S.  A. 


ru\\i^r5n$tt^iii 


GIVE  THESE  TOOLS  A  TRIAL  AND 
BE  CONVINCED. 

Agentfl  wanted  everywhere.      Send  for  catalo^e. 

KRIEQER   TOOL  «&   MFC.  CO. 

83-91  W.  Randolph  St.,  ChlcaKo,  III. 


SHAPERS 

EXCLUSIVELY. 

12  TO  32  INCH  STROKE. 


SMITH  %  MILLS  CO. 

Cincinnati,   OKio»   U.  S.  A.. 

Foreign  Agents:  C.  W  Rurton,  Griffiths  & 
Co.,  London.  G.  &  F.  Limbourg  Freres,  Brus- 
sels. Van  Reitschoten  &  Houwens,  Rotterdam. 
Glaenzer,  Perreaud  &  Thomine,  Paris.  Stussi 
&  Zweifel,  Milan. 


7"  X  32"  Bench  Lathe  and  Countershaft. 

The  Elgin  Tool  Works,  Elgin,  III.,  U.S.A. 


I 


The  Robinson 
Grinder 

A  combination  ma- 
chine with  capacity 
for  surface  grinding^, 
cutter  grinding,  twist 
drill  grinding  and 
general  tool  grinding. 

An  inexpensive  ma- 
chine with  the  special 
features  usual  only  in 
the  larger  and  niore 
costly  grinders. 

Ask  for  price  and 
particulars. 

Xhe  Robinsoi^ 
Tool    WorKs 

Waterbury,  Conn. 


THE  SCHWERDTLE  STAMP  CO. 
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For  rapid,  accurate  and  economical  thread  cutting  or 
milling,  you  can  hardly  find  a  better  tool  than 

Rogers  Adjustable  Hollow  Mill 

It  is  simple,  few  parts,  adjustment  is  positive  and 
ijuickly  made,  cutters  can  l)e  renewed  at  a  very 
small  expense  and  the  tool  covers  a  wide  range 
of  usefulness.      Five  sizes. 

Our  Cittaloguc-  oj  Simil/  Tools  and  Hii^h  Sptid  /.is/ 
of  Reamers  should  interest  you. 

THE  JOHN  M.  ROGERS  WORKS 

Gloucester  Cit>',  N.  J. 

FOREir.N  .\i-.F-NTS— Chas.  Churchill  &  Co.,  I-td.,  London,  E.  C.    Sellg, 
Sonnenthul  4  Co.,  London,  E.  C.    C.  W.  Burton,  UriHiths  <t  Co..  I  ondnn. 
E.G.    DcFries  &  Co.,  DusseWorf,  Germany.    V.  Lowcner,  Cop<?nha. 
Denmark.    J.  K.  Chabert  &  Co.,  Paris,  France. 


Grinding 
MacHines 


Different 

Styles 

cuid 

Sizes 

for 

Floor 

and 

Bench. 


EMERY  WHEEL  DRESSERS 


No.  1 
For  Regular 
Shop  U>c. 


No.  2 
For  l^uve 
Whc<l>. 


These  Dressers  In  connection  with  our  Cutters  make  a  most 
powerful  and  efficient  tool,  espscially  our  No.  2  which  is  made 
proportionately  larger  and  stronger  lor  large  wheels. 

CUTTERS 

We  make  the  regular  "Huntington"  (pattern)  Paragon  Cutter  and 
Roughing  Cutters  for  Dresser  No.  1.  and  the  "Huntington"  (pattern) 
and  Roughmg  Cutters  for  Dresser  No.  2. 

Lei  us  send  you  des.fipfive  circular  and  prices, 

GEO.  H.  CALDER,  Lancaster,  Pa.,  U.  S.  A. 


\ 


Twentieth   Century 
Balancing  Tool 

Always  Level— Ko  matter  where  or  how 
you  place  it.  Always  ready. 
\  practical  tool  for  balancing  pulleys, 
cones,  polishing  wheels,  etc.,  requires  no 
leveling  or  adjusting.  Two  sizes— No.  1, 
for  bench  use,  will  balance  2*2"  pulley. 
(Ireatest  distance  between  standardsSO". 
Net  Price  $15.00. 

Xo.  'i — For  floor  use— balances  work  up 
to  48"  diameter.  Greatest  distance  be- 
tween standards  SO".     Net  Price  $ia00. 

Manufactured  by 

Rockford  Tool  Company 

Rockford,  III. 


I 


This  Straight  Tail  Dog,  like  the  Heavy  Steel  Dog,  is  warranted 
not  to  break  with  any  lathe  work.  Want  my  Xt'w  Catalog  show- 
ing my  entire  line  of  Lathe  Dogs,  Clamps  and  Expanding  Mandrels  ? 

WM.  G.  Le  count,  Norwalk  Conn. 

.\r.ESTS  :— Chas    Churchill  &   C'..,   Ltd.     London,   England. 


You  Want  the  Best-Buy  of  Us' 


TOLEDO 


No.  7i!-A  Powenul  Open  Pack  Pres* 

with  capacity  forcuttint,-  Wanks 

or  steel  plate  ^.,  inch 


iil^tf^l    iiPI%tf%"   Presses 

Shears 
Hammers 
Dies  are 

Demanded  by  the  man  who  succeeds  because 
they  embody  skillful  design,  advanced  ideas, 
strength  and  durability  to  turn  out  accurate 
work  at  a  minimum  cost. 

/.'  ii'i(7  /.!>  yO't  tj  f.'Uji,//  Its  rts>\rdttis  nil  i^ur  ih((t    tr.tt^ii  ^r.'':i"ii 

THE  TOLEDO  MACHINE  &  TOOL  COm'^'uTa""'" 

.\r,KXTS— Ludw.  Loewe  *  C'v  Berlin,  Gernianv,  Selig 
Sonnethal  &  Co..  s.',  Queen  Victoria  St  ,  London,  England 


Two-year  practical  courtet  in 

Steam  and  Machine  Design 
Applied  Electricity 
Applied  Chemistry 

One-year  courses   in 

Machine  Construction 
Carpentry  and  Building 

Write  for  catalog  and  particuiar> 

PRATT  INSTITUTE, 

Low  Tuition^  BROOKLYN.  N.  Y 


COMPARE 

witti  your  present 
Handle  costs,  our 
prices  tor  Ball 
Cranksand  Machine 
Handles  ot  every 
description,  from 
bar  steel.  Accurate. 
highly  finish  ed. 
complete  in  every 
detail  and  ready  to 
attach. 

The  Cincinnati 
Bail  Crank  Co. 

Cincinnati.  Ohio 

SucceiWur"  to  llii*  dept. 
I'l  the  S<  !!,<   NT  MK',.  C*. 


Mighty  handy 
for  jig  work 

Our  Manufacturers'  Drill 
has  adjustable  top  col- 
umDS,  three  changes  of 
speed  for  each  spindle  en- 
tirely independent  of  each 
other,  lots  of  power,  posi- 
tive drive,  quick  changes 
of  speed  and  plenty  more 
good  features  which  we 
can't  tell  about  here.  Get 
the  catalog. 

1  to  6  SPINDLES 


TheTajlor  &  FeimCo.,Hartford,CoiiiL,U.S  J. 


E.  Sonnenihfd.  Jr..  Berlin.  CologB^.  Vienna  and  Fr^nkfort-on- 
Mtun  A^r^'iit  for  Germany  and  AUf-tria.  K.  S.  StokTi!^  i  Z«intfD, 
Rott*'i-dMiii  Kiiil  Bntiv-^ls,  .A^^fIit^  for  Hullaiid  and  Bt-linum. 


CTA>'DARD  for  years.  Kone 

•**  bt'tttT  at  anr  prio«— Style 

B,  na   &ho»-n.   Is   verj'    co'm- 

pleto— has  foot  rest,  ^win^  drawer  and 

eketeli  box,  andls t^uiled  f or &kftcb.  pei^ 

■-•-.-i.'tive  and  eart-ful  work.     Strongly 

'  iimtfriaL;;  adjustableironstandarasi 

'-  i-.tini>a*w  whi-n  not  in  use.    Writ©  f<* 

.  ichtiin;  Room  Fumlmre. 

FRITZ  MFG.  CO..  Grand  Rapids.  Mich. 
60  Alabama  Street. 


U6 
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The  Best  Pulley 

li\er  offered  to  power 
users  is  the  one  shown 
herewith. 

THE 

AMERICAN 

PULLEY 


An  all  wrought  steel  pulley,  especially 
made,  weighing  not  more  than  half  as 
much  as  a  cast  iron  pulley  of  same  size, 
that  is  strong,  well  balanced,  safe  under 
high  speeds,  grips  the  shaft  perfectly  and 
saves  power. 

Si>/i/  l>\'  supply  liiHurs  cill  irrrr  tlir  world. 

The  American  Pulley  Company 


29th  and   Bristol  Sts. 


PHILADELPHIA,  PA. 


uarantee 
ood 


A  Gem  in 
Name  and  Service 


It  saves  oil  and  time,  is  made  of  highest  quality  cold  rolled,  low 
phosphorous  steel,  has  a  cleaning  device  keeping  the  spout  always 
free  and  clear,  is  spelter  brazed,  can  be  repaired  in  case  of  accident 
and  is  the  best  little  oiler  on  the  market. 

We  guarantee  it — gel  the  book. 

GEM  MANUFACTURING  COMPANY 


3253  Spruce  Street, 


PITTSBURG,  PA. 


J\ist  Oil,  Clean,  Start 
and  Stop  tHe 

OTTO  GAS  ENGINE 


That's  all  it  needs  and  in  return  you  get  full  power  at  once— or 
fire  out,  -whichever  you  wish. 

There  is  no  money  invested  in  coal,  no  ashes  to  remove,  no  neces- 
sity for  a  skilled  operator  and  you  don't  run  the  risk  of  being 
blow^n  sky-high  because  the  boiler  explodes. 

It  costs  nothing  when  standing  idle  and  when  running  idle  con- 
sumes but  a  small  fraction  of  what  is  required  under  full  load, 
never  increases  insurance  and  is  the  cheapest  motor  known  for 
intermittent  w^ork. 

Tell  us  your  needs  and  we  will  send  our  cataloE. 

The  Otto  Gas  Engine  Works,  Philadelphia,  Pa. 


TECHNICAL    BOOKS 

"VV^E  are  particularly  strong  on  books  pertaining  to 
Steam  Engineering,  Heating,  Ventilating, 
Power  Plants,  (toilers.  Piping,  Engines,  Turbines, 
Condensers,  Heaters ;  including  Theory,  Practice, 
Design  and  Operation;  both  Elementary  and  Advanced. 

WRITE    US    FOR    ANYTHING    IN    THIS    LINE 

The  Technical  Press 

Rt*5t^^l^hrkt*/\        Every  mechanical  engineer   should   be  on  our  list  to  receive        \/At*tn/\t^^ 
L»1<AL1.1C^UUI  U  Qg^  ^qJ  important  announcements.  ^  CriIIUllL 


PATENTS 

MACDONALD,  MACDONALD  &  CAVANAGH,  New  York 

Counselors  at  Law  and  Solicitors  of  Patents  tludson  Terminal  Building.  60  Church  Street 


Accurate 


and 


Reliable 


SPECIAL 

4"  No.  I  with  hardened  <t\   /r 
jaws  1 3-4"  long,  by  mail  «pl«Ut) 

6"  No.  1  with  hardened  tf  |  Ar 
jaws  1*1"  long,  by  mail  ipl    7V 

Graduated  in  64ths  and  16ths. 
ORDER    TODAY. 

E.   G.   SMITH 

Columbia,  Pa. 

Caliper  Catalog  Free. 


Professional 

PAXITMXC    SECURED      TO 
I^  /^  1  £<  11    to     PROTECT   INVENTIONS 

ROYAL  E.   BURNHAM 

PATENT  ATTORNEY 

837  Bond  BIdg.      Washington,  D.  C. 

Send  for  free  booklets  on  Patents  and  Trade- Marks 

Retrlstered  In 
U.  S.  Patent  Office 


Trade- Marks 


HOWSON  &  HOWSON 
Attorneys  at  Law,  Solicitors  of  Patents 

32  South  Broad  Street,  Philadelphia.  Pa. 
38  Park  Row,  New  York.  98  F  St.,  Washington, D.C. 

PATENTS 

C.     L.    PARKER 

Late  Examiner,  U.  S.  Patent  Office 

Attomey-at=Law  and  Solicitor  of  Patents 

Patents  secured  promptly  and   with  special  re- 
jjard  to  tile  full  legal  protection  of  the  invention. 
Handbook  for  inventors  sent  upon  request. 


200  McGiU  BuUdlne 


Washington,  D.  C. 


GEO.    p.   WHITTLESEY 

Patent  Lawyer  and  Solicitor  of  Patents 

McQUI  Building,  908-914  Q  Street 

WashinEton,  D.  C. 


WMSjMMMWMWm^^: 


■■^^^^^^'^'^^^'^^i^SSS 


^S52^ 


Adv.  Index  paeres  36-49 


MACHINKIJV 


147 


\/^OU  can  figure  what  it's  worth 
'^  to   be   able   to  increase  the 

speed  of  a  planer,  or  any  other  machine  tool, 
instantly,  to  any  speed  desired,  according  to 
the  needs  of  the  work ;  run  it  just  as  fast  as  vou  \\  ant 
it,  and  no  faster  or  slower. 

With  our  Variable  Speed  Countershaft  you  can  do  it  by 
simply  a  turn  of  the  wrist;  without  affecting  any  other 
machine.    Simple,  exact,  reliable;  and  doesn't  cost  much. 

Can  be  applied  to  any  machine  now  in  use. 
Send  for  more  particulars. 


Variable  Speed  Clutch  Co.,  Milwaukee,  Wis. 


No.  7  Bar  Cold  Saw 


No.  2  Horizontal  Floor  Boring 
Milling  and  Drilling  Machine. 


PATENTS  PEKTING 

No.  2  l-Beam  Cold  Saw 


'WR.ITK   FOR.   CATALOG 

ESPEN-LUCAS  MACHINE  WORKS 

Broad  and   Noble  Sts.,  PHILADELPHIA.  PA. 


COUNTERS 

Did  you  ever  stop  to  think  that  it  costs  money 
to  count  the  number  of  pieces  made,  not  to  speak 
of  what  mistakes  cost  ? 

Our  No.  4307  Coim^ter  costs  §5.00  and  the.  cost 
stops  there.     It  doesn't  make  mistakes. 

Size  5J4-  in.  x  4?^  in.  x  2}4  in.     Weight  434  lbs. 

It  is  a  check  on  inaccuracy — not  on  dishonesty. 
Can  be  attached  to  presses  (both  printing  and 
puncli)  and  all  automatic  machinery. 

No  key  required  for  resetting  for  each  run. 

Figures  large — black  enamelled — easily  read. 

DURBROW    (Si    HEARNE    MFG.    COMPANY 


11  VTooster  Street 


New  YorK  City,  N.  Y. 


Kinistied     IMachiine     Keys 


Cheaper  than  you  can  make  them.         Finished  *'  Ready  to  Drive." 


Gib  and  Plain  Head 

All  sizes  carried  in  stock 
Write  for  discounts. 

OLNEY  &  WARRIN 

66-68  Center  St.,  New  York 


This   is 

the 

Pamou-s 

"VIXEN" 

Rtitent 

HAND  MILLING 
TOOL 


I!.        ..  :iv      tliat       Uie 

uwwaigyi  -Milling 

roUU  Iji-liaveB.  » lieu 
dealing  with  ihat  prince 
of  file  (libiouragers. 
PHOSPHOR  -  BRONZE, 
is  enough  single  hand- 
ed to  render  that  tool 
famous. 

Is  it  —  content  to 
simply  glide  over  its 
Slick  —  almost  greasy 
surface — with  a  scarce- 
ly perceptible — 1 1 1 1 1  e 
scrap  e — file  fashion. 
Eh?  No!  my  friend, 
quite  otherwise.  It 
■sails" — into  that  dis- 
couraging metal  and 
shreds  off  chips  of  it 
alter  a  fashion  that 
must  be  as  much  of  a 
shock  to  the  BRONZE 
as  of  a  pleasure  to  the 

m^fiiaatim  pisHER— 

With  ALUMINUM  it  is 
precisely  the  same 
story  of  clean  cut  ver- 
sus "Scrape." — and  so 
too  with  Copper,  a  well- 
known  "doer  up"  of 
ambitious  files.  Any 
man  who  uses  FILES 
to  cut  anything  -fil- 
able"  would  be  wise 
to  "get  next"  to  a 
H^liH^atw^lil  MILLING 
ruuL  as  soon  as  may 
be  if  only  to  watch  IT 
CUT  DOWN  HIS  FIL- 
IXG— COSTS— : 
H^UmalgB  AGENTS— 
ai.     all    over   the   conti- 

iieut Shall    we    send 

you  the  name  of  the 
one  nearest  YOU? 

For  soft  metals,  wood, 
.  t  .  .  use  coarse-cut 
immatilll  For  harder 
aiaterials     use     fine-cut 


Manufactured  by 

NATIONAL 


FILE  .JiND  TOOL  CO. 

2105     Allegheny     Ave. 
x„  ,  PHILADELPHIA,   PA. 
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Grant  Gear  Works 

6  Portland  St.,  Boston,  Mass. 

Gear   M/Keels    and    Gear 
Cutting 

of  every  size  and  kind  on  hand  and 
to  order.     Facilities  complete. 

Grant's  Treatise  on  Gears 

One  dollar-  worth  ten. 

Grant's  Gear  Book 

Full  in  formation-     Free. 


Our  Line  of  Gears  is 
Complete 


We  have  a  large  capacity  and  range  of  tools. 
Our  prices  are  low  and  deliveries  prompt. 
Bevel  and  mitre  gears  planed. 

Our  catalogue  sent  to  anv  firm  on  request. 
The  most  valuable  book  on" gearing  published. 

Foote  Bros.  Gear  'H  Machine  Co. 

Successors  to  James  &  Foote, 
44-50  No.  Carpenter  St.,         CHICAGO,  ILUNOIS. 


Weigh  each  word.  Do  you 
understand  and  fully  appreciate 
the  assistance,  the  benefit,  the 
profit  which  is  made  possible 
for  you  by  the  use  of  Franklin 
Die-Cast  Finished  Parts? 

Write  for  our  new  booklet  C, 
describing  Franklin  Die-Cast- 
ings and  the  Process;  it  is  inter- 
esting. 

Franklin    Manufacturing    Co 
203   South   Geddes   St   Syracuse   N  Y 


Bo«Bd  Volumes  of  Hachinenr 

THE,    INDUSTRIAL   PRESS 
4-9-55   L-afayette  St.     •     New    York. 


PLANED 

BEVEL 

GEARS 

For  Every  Purpose 

WM.  GANSCHOW 

S.  W.  cor.  Washington  Blvd. 
and  Morgan  St.,  Chicago 


Plaaed 


Tootli  I 


Bevel 
Gears 


are  a  specialty  with  us — let  us  have  your  order.     WE 
KNOW  HOW.     Catalog  FREE.     Address  Dept.  M 

PHILADELPHIA    GEAR  AVORKS,     INC. 


Geo.  B.  Grant,  Pres.  (Sb  M.  E. 


PHILADELPHIA 


This  Large  Gear  and  Pinion 
is  an  example  of  the  sort  of 
work  our  facili- 
ties permit  us  to 
handle 


Gear— 75 "diameter,  3" 
pitch,  1 9"  face. 

Pinion —  1 9 "  diamete  r, 
3"  pitch,  1 9"  face. 

We  make  a  specialty  of 
heavy  gearing  and  can 
show  some  very  unusual 
achievements.  Figures 
submitted  for  large  or 
small  gears. 

Earle  Gear  and 
Machine  Co. 

AVayne  Junction. 
PkiladelpKia,  Pa. 


Gears  and  Gear  Cutting 

Spur,  Bevel,  Mitre,  Worm 
and  Spiral  Gears — 

■'  MECHANICALLY    CORRECT  " 

We  have  special  facilities  for  '•  break- 
down "  jobs  and  can  handle  orders  of 
all  kinds  with  dispatch.  Let  us  figure 
on  your  work. 

THE  VAN  DORN  &  DUTTON  CO. 

CLEVELAND,   OHIO 
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CULLMAN 

SPROCKETS 


COMPLETE 
DRIVE    FOR 


BLOCK  6 
ROLLER  CHAINS^ 


BALDWIN    DIAMOND  6 
WHITNEY     CHAINS  ON    HAND       i 

CULLMAN  WHEEL  CO. 

1019    GREENWOOD  TERRACE-   CHICAGO 


IN         \  \ 

STOCK        \    ; 

OR  TO  ORDER  |    v 

I    ^ 

CATALOGUE  /   ?. 


FREE 


■z// 


BEVEL  GEARS 


Cut    1  heoretically 
Correct 


Facilities  for  cutting  Spur,  Worm,  Spiral  and 
Internal  dear  Wheels. 

Bevel  Gear  Generators  and  Special  Machines 


THE  BILGRAM  MACHINE  WORKS, 


1231    SPRING   QARDIfN    ST. 

PHILADELPHIA,   PA. 


HAVE    YOU 

A  RAWBIDE 

Mallet  or  Hammer 

IN  YOUR.  SHOP? 

No  machine  shop,  engine  room  or  factory  com- 
plete without  one. 

HARD  BUT  FLEXIBLE 

No  battered  up  bolts,  pins  or  machine  parts 
where  used. 

WE  MAKE  THE  BEST 

The  Chicago  Rawhide  Mfg.  Company 

75-77  E.  Ohio  St.,  CHICAGO,  ILL. 


Gears  and  Gear 
Cutting 

WE  OUARANTEE  SATISFACTION. 

RODNEY   DAVIS,    Philadelphia 


rr";"yvi"^'i,V'^j;'i^i  "'.i 


i"»'.'s™i(J*'  I'.'us^-r' 


lyi^l    ;H,.i.,H,ilii   I     .l.j^iiiiH^i    ^Hjli         u        i,uu 


BRASS  CASTINGS 

ANY  SIZE   FOR  ANY  PURPOSE 


LUMEN  BEARING  CO.,  BUFFALO 


Economy, Cleanliness  and  Convenience 

Are  Three  Attributes  of  the 

Delphos     Non-Overfilling     Factory    Dispenser 

Designed  for  filliag  any  style  metal  oilers  but  will  be  found 
particularly  advantageous  for  hand  oilers.  The  double  tube 
spout— one  an  inlet  and  the  other  an  outlet — prevents  all  waste, 
as  the  oil  is  syphoned  back  into  the  tank  as  soon  as  it  rises 
above  the  mouth  of  the  outlet ;  no  soiled  hands  or  clothing;  you 
can  fill  the  oilers  in  the  dark:  pumps  any  kind  of  machine  oil. 

3,  5  and  to  gallon  sizes.     Write  for  circular 

DELPHOS  MFG.  COMPANY,  Delphos,  Ohio 


Kru     U    S     i'at.   <Jlli, 


The  Coming  Gear 

Adapted  fur  i^cared  ma- 
chines of  every  kind 
especially  hi^h  speed. 


The  Durability  of 

Quride  Gears 

is  beyond  rawhide  or  fibre. 

The  chemical  treatment  to  which 
tile  hiile  has  been  subjected  greatly 
increases  the  tensile  strength,  and 
also  renders  it  insoluble  and  non- 
absorbent.  They  not  only  outwear 
rawhide  or  fibre  gears  but  can  be 
used  in  places  where  rawhide,  fibre, 
rubber  and  leather  have  utterly 
failed. 

Accurate,  dependable  and 
noiseless  in  operation. 


Send  for  the  Quride  Book. 

Quride  Company 

Syracuse,         New  York 


Betts  &  Essex 
;  Keade  St..  New  York. 


AGENCIES: 

ti.  K.  MrrcHKix, 
eu  Cbe^Qut  St..  Phila. 


Van  Dosy  A  DiTToy. 

Cleveland,  Ohio,  Western  Dbitributor*. 

Jno.  MlLLEN  &  Son.  Ltd., 

Montreal.  Tonmto.  Vancouver.  Qmadlan  Distributore. 


— Gears— 

CUT    GEARS    or    ALL    KINDS 
Spur,  Bevel,  Spiral 

Worm*   and    Worm   WheeU.   Sprocket! 

New  England  Gear  Works  ■B°os?oN''?i's^s 


DATA  SHEET  BINDERS.  New  Binders  for  Ma- 
(  niNKRV  Data  Sheets,  adapted  to  hold  any 
number.  Red  cloth,  black  lettermg.  Price  fficts., 
postpaid.    The  Industrial  Press,  New  York. 


THE  OPEN  SIDE  PLANERS 

Horizontal     Drilling,      Boring      and     Milling     MacKines 

THE   DETRICK  (Sb   HARVEY  MACHINE  CO.,  Baltimore,  Md.,  U.  S.  A. 

Fareisn  ^etrtls .— Ludw.  Loewe  &  Co.,  Berlin,  Germany.    Ing.  Ercole  Vaghl,  Milan,  Italy.    Chaai  ChurchUI  i  Co.,  London,  England. 
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The  Quiet  Shop 

has  the  endorsement  of  master  and  men — no 
division  of  opinion,  the  vote  is  unanimous  for 

Peerless  Rawhide  Pinions 


and  the  "quiet  shoi)."' 


PEERLESS   RAWHIDE    PINIONS 

axe  noiseless,  durable,  smooth  running,  adapted 
for  light  or  heavy  work  and  are  specified  where 
efficiency  from  every  point  is  considered. 

We  also  make  Cut  Metal  Gears  of 
all  descriptions. 

Siiit/  for  B/ii(-  Book  oil  Gmriiig. 

The  Horsburgh  ®  Scott  Co. 

Cleveland,  Ohio 


to  Heat  Tools 

Use  the 

STEWART 

Gas  Blast 

Furnace 

There  is  no  risk  of  spoiled  tools — 
no  risk  of  breakage — no  wasted 
time — if  you  heat  tools  in  a  Stewart 
Furnace. 

Fine  Steel  Tools,  Machine  Parts, 
Dies,  Milling  Cutters,  Cutlery, 
Springs,  Reamers,  etc.,  are  prob- 
ably some  of  the  items  you  heat. 
W'ill  you  investigate  this  process 
that  insures  better  results  at  a  lower 
Cost  tliaii  ordinarily  ? 

We  furnish  the  Stewart  Gas  Blast  Furnace  in 
55  different  styles  and  sizes.     Write  us  particular  sabout 
I  your  individual  requirements. 

CHICAGO  FLEXIBLE  SHAFT  CO., 

149  LA  SALLE  AVENUE      ,,         CHICAGO,  ILL. 

Foreign  Agencies  -  Chicaiio  Flexible  Shaft  Co..  11  Denmark 
St..  Charing  Cross  Koad.  London.  VV.  C.     Fenwick  Freres    '1  Rue 
Martel.  Paris.   France.  Agents   for   France,  Italy,  Belgium  "soain 
I  Portugal  and  Switzerland.  ' 


NEWARK 

GEAR  CUTTIN6  MACHINE  CO. 


HENRY  E.   EBERHARDT, 

PNCSIDCNT. 


HENRY  J.  EBERHARDT, 

Sccritaht. 

FRANK  E.  EBERHARDT, 

TNKASUNCM 


AUTOMATIC    GEAR    CUTTING 
MACHINES 

FOR    ALL    REQUIREMENTS 

66  Union  St.,      NEWARK,  N.  J.,  U.  8.  A. 


Have  you  gear  troubles? 

A  standard  remedy  is  to  use  only 
Nuttall  cut  or  planed  gears.  They 
cost  no  more  than  others,  but — 
save  trouble  and  expense. 

Nuttall— Pittsburg 

/J  in  a  liiin-\\  'wiir  iis 


L 
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Abraham's  Well 


The  theory  and  principles  of  gear  driving  were  no  doubt  under- 
stood by  the  ancients,  but  from  the  old  well  to  the  modem  pump 
a  constant  development  has  taken  place — resulting  today  in  the 
high  duty  Triplex  Pump,  gear  driven  through  Hindley  worm  by 
electric  motor. 


Not  only  in  pumps 
but  all  classes  of 
machinery 


HINDLEY 


Gearing  has  done 
its  part  toward 
this    development. 


Morse,  Williams  ®  Company 

PHILADELPHIA,    PA. 

Gear  Designing:  and  Cutting  for  the  Development  of  American  Machinery. 


Hindley 
Worin= Driven 


Triplex 
Pump 
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SPIRAL  GEARS  AND 
HELICAL  GEARS  WITH 
GENERATED  TEETH 


We  have  four  Gould  &  Jiberhardt  bobbing  machines  for 
generating  accurate  teeth  in  spiral  and  helical  gears  and  are 
in  position  to  furnish  these  of  any  material  and  in  any 
quantity  required.  If  you  are  using  anything  in  this  line, 
send  us  your  blue  prints  for  estimate.  We  can  doubtless 
save  you  money  and  give  you  better  gears  than  you  are 
now  getting. 

The  New  Process  Raw  Hide  Co. 

SYRACUSE,   NEW  YORK 


BOSTON    ALL    STEEL   GEARS 

Have   the   advantage  of  uniformity  of  pitch,  face,  hole  and   hub  and   can  be 

duplicated  at  any  time. 
The   superiority  of  the  material   used   in   Boston   Gears  is   one  of   our   special 

claims — they  will  outwear  cast  iron,  rawhide  or  fibre  and  are  particularly 

adapted  for  high  speed  machinery. 

Our  New  Solid  Ball  Universal  Joint 

meets  general  requirements.  Is  the  strongest 
joint  on  the  market — simple,  compact,  dust- 
proof  and  oil-retaining  at  all  reasonable  .speeds. 

1909  Catalog  contains  much  useful  information 
and  is  sent  free  on  request. 

BOSTON    GEAR    WORKS,    Norfolk    Downs.    Mass. 


Improved  Belt  Conveyers 

We  manufacture  Improved  Belt  Conveyers  of  several  styles, 
troughing  the  belt  or  running  it  flat,  as  conditions  may 
warrant.  These  conveyers  are  economical  of  power,  simple 
in  design,  capable  of  running  24  hours  per  day,  and  require 
little  time  or  attention  from  any  one.  There's  no  harm  in, 
writing  us. 

H.  W.  Caldwell  &  Son  Co.  J^SX^stf-  Chicago 

New  York  :  Fulton  Bldg.,  Hudson  Terminal,  to  Church  St. 
Boston  :  Oliver  Bldg.,  i^i  .Milk  St. 
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EACH  YEAR 


witnesses  a  growth 
in  the  popularity 
and  use  of 


New  Process 

Noiseless 

Pinions 


They  should 
be  used  on 
every  geared 
motor  drive. 


They  make  every  gear 
drive  a  silent  drive, 
and  wear  like  iron. 

Write  for  Booklet 


The  New  Process 
Raw  Hide  Co. 

Syracuse,  N.  Y. 
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IXHAOST  )  INLET    IXHAUST  ^   OUTLET 


THE  OTIS 


Tubular  Feed  Water  Heater,  Oil  Sep- 
arator and  Purifier 

is  not  an  experiment  but  a  tried  and  trusted  appliance  that 
the  makers  are  not  afraid  to 

GUARANTEE 

To  heat  the  feed  water  to  the  boiling  point  (210  to  212  de- 
grees) with  the  exhaust  steam  without  causing  any  back 
pressure,  also  to  extract  the  oil  from  the  exhaust,  so  that  the 
exhaust  steam  after  being  passed  through  the  heater  can 
be  used  for  heating  purposes,  and  the  water  of  condensa- 
tion for  the  heating  system  be  returned  to  the  boiler  with- 
out the  additional  expense  of  an  eliminator. 


We  are  so  sure  of  the  OTIS  that  we  agree  to  pay 
all  cost  of  a  trial — freight,  cartage,  piping,  etc. — if  it  fails 
to  do  all  we  claim  for  it. 

Catalogue  and   Prices  at  your  Service 

The  Stewart  Heater  Company 


79-99  East  Delevan  Avi., 


BUFFALO,  N.  Y. 


«^    BALTIMORE.MD.    ^ 

IvUNUFACTURERS  AND  DESIGNERS  OF  AIL  KINDSOF' 

HEAVY  MACHINERY 

':  I  c QUIRING  First  Class  Workmaship  and  Materials. 

i\1ACI1INERY|.iWHITElEAD,..»FERTlLIZER  WORKS, 
■-  GRAIN  ELEVATORS/'FlOURMILLS.BRASS.COPPER  ' 
\     TINPUTEROlllNaMIUS  CABlEv  MARINERAILWAY5  i 

LPOOLE-UfffLTURBINEWATER-WHEELSi 

'/<    DREDGIN&    MACHINES.  ,,<. 


(Style  of  12  and  24  Sizes.) 

Measuring  Machines. 

Measuring  screw,  10,  16  or  20  threads 
to  the  inch,  graduated  to  read  thou- 
sandths or  32ds  without  calculation. 

The    only    Mierometep    that    -will 
not    lose    its    accuracy    by     wear. 
SYRACUSE  TWIST  DRILL  CO..  SYRACUSE.  N,  Y. 

Ch»3.  Cborchill  h.  Co.,  Ltd.,  London,  Eng  ,  Agenta  fot  Great  BrlUin. 


THE  BELT  FOR  WEAR 

is  SKultz  Sable  RaAvHide 

One  of  our  36-inch  Sable  Belts  was  in  op- 
eration for  26  years,  and  then  it  wasn't  worn  out. 
It  was  cut  up  and  made  into  narrower  belts,  which 
are  still  in  use.  Do  you  know  of  any  other  belt 
which  will  wear  as  long  as  this ''. 

Our  Sable  Ra'wbide  Belting  is  com- 
plete in  itself.  It  is  all  leather;  that  is  the  reason 
it  can  be  cut  up.  You  don't  have  to  coat  it  with  some  dressing  to  make  it 
stick  or  make  the  insides  of  canvas  to  give  it  strength  The  rawhide  interior 
is  so  tough  and  pliable  that  the  belt  will  stand  any  amount  of  service.  The 
original  texture  of  the  hide  is  not  destroyed  and  therefore  it  will  cling  to  the 
pulley  surface. 

IVri/e  for  our  Booklet  Xo.  si  tolling  of  some  other  good  qualities  of  tins  belt. 

SHULTZ    BBLTING    COMPANY 


VEJW   YORK 


St.    Louis,   Mo. 

BOSTON  PHILADELPHIA. 


rHUDsm  Speed  Indicator. 

An  ingenious  little  instrument  for  ascertaining  the  correct  speed 
of  Dynamos,  Steam  Engines,  Shafting,  Floor  Slachines,  etc.  No 
first  class  mechanic,  superintendent  or  factory  should  be  without 
one.  They  are  adapted  to  hollow  or  pointed  centers,  and  are 
absolutely  correct.  Every  indicator  is  handsomely  nickel-plated 
and  of  convenient  size  to  carry  in  the  pocket. 

Price :  Split  Cap.  adapted  to  either  pointed  or  hollow  centers,  $1 .00. 
Plain  Cap,  for  hollow  centers  on'y,  75c. 

We  also  keep  a  Double  Registering  Speed  Indicator.    Prices  on  application. 


The  R.  Woodman  ifg.  and  Supply  Co., 


63  Oliver  street, 
BOSTON.  MASS. 
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If  we  could  get  you  to  try  Dixon's  I'lake  Graphite  that's 
all  we  want.  We  know  that  it  will  reduce  friction,  save  wear  and 
tear  on  your  machinery,  make  damage  due  to  friction  impossible. 
How  can  we  prove  it?  Hy  providing  you  with  a  free  sample  for 
test  under  your  own  supervision. 

JOSEPH    DIXON     CRUCIBLE     COMPANY 

JERSEY    CITY,    N.  J. 


AIR    COMPRESSORS 

Single  or  Three  Cylinder  Styles.    Belt  or  Motor  Drirem 


We  build  Air  Com- 
pressors with  capac- 
ities ranging  from  i 
to  I  GO  cubic  feet  free 
air  per  minute. 

Write-  for  full  particulars. 


The  F.  W.  SpacKe  Machine  Co.,  Indianapolis,  Ind. 

CEA.R  CUTTING  SPROCKET  CUTXING 

Special  department  for  this  division  of  our  business.    Estimates  furnished. 


AUTOMATIC  AIR  COMPRESSOR 


No  stufHng  Boxes. 

Heads  and 
Cylinders  are 
Water  Jacketed. 

Deliver 
More  Air  per 
Horse  Power 
than  Competing 
Machines. 

Have  Efficiency 
of  95r.  of 
Theoretical 
Piston 
Displacement. 


Curtis  &  Co.  Mfg.  Co. 

ST-  LOUIS,  MO. 
New  York  Office  -  30  Church  St. 


DIE  CASTINGS 

Parker  White  Metal  and 
Machine  Company 

SUCCESSORS  TO 

BERRY  &   PARKER 


ERIE,  PA.,  U.  S.  A. 


Don't  Scrap  Defective  Castings 

Blow  holes,  cracks  and  other  defects  can  be  cured  to 
slay  cured  by  using  this  cement.  Tests  have  proven 
ihat  such  defects  filled  with 

National  Iron  Filler  Cetnent 

pass  every  inspection.  It  becomes  a  part  of  the  iron 
and  hard  as  the  iron  itself. 

Get  Sample  108-P. 

^he  S.  OBERMAYER.  CO. 

E\er>lhin£  ^  ou    Need  in  >our  Koundry 
Cincinnati  CKica^o  Pittsbu  r^H 


NEW  ADJUSTABLE  REAMER 


Interchaingeable    Half 
Round  Blades. 

1  inch  to  6  inch.    Send 
for  sample  reamer. 


Lapointe  Machine  Tool  Co.,  Hudson,  Mass. 
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THE  STEINER 
JAPANNING  AND  DRYING  OVEN 

Designed  to  meet  spt-cial  conditions. 
Heated  by  gas  and  adaptable  for  many 
lines  of  manufacture.  Special  bumen 
used  for  drying  materials  containing 
much  moisture. 

Ovens  for 
Bronzing,    Japanning,    Baking,     Enameling,    Diyinc. 

^fade  in  any  sizir  reguireJ.    Send  Jcr  Catatogvf. 
EMIL   E.  STEINER,  SS  Union  St.,  Newark,  N.  J. 
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The   Bradley  • 

Cushioned  Helve  Hammer 

is  in  a   class    by  itself.     There   is    no   other   Cushioned    Helve    Hammer. 

If  your  work  is  continuous,  like  plating,  drawing,  swaging,  collaring, 
welding  or  spindle  making,  with  infrequent  changes  in  size  of  material  or 
if  it  is  die  work  where  perfect  accuracy  and  the  finest  finish  are  imperative, 
there  is  no  other  Hammer  made  that  can  compare  with  it  in  quality  of 
output,  durability,  controlability  or  any  other  feature.  Made  with  heads 
weighing  15  to  200  lbs. 

More  Bradley  Hammers  are  sold  each  year  than  of  all  other  power 
Hammers  combined.     Send  for  circulars. 

...WE  MAKE... 
The  Bradley  Cushioned  Helve  Hammer.  The  Bradley  Upright  Helve  Hammer. 

The  Bradley  Upright  Strap  Hammer.  The  Bradley  Compact  Hammer. 

Forges  for  Hard  Coal  or  Coke 

C.  C.  Bradley  &  Son,  Syracuse,  N.  Y. 

Foreign  Ag ents  :  Schuchardt  &  Schutte,  Berlin,  Vienna.  Stockholm,  St.  Petersburg. 
Alfred  H.  Schutte,  Cologne,  Brussels,  Liege,  Paris,  Milan,  Bilbao.  Buck  &  Hickman, 
Whitechapel  Road,  Lundon. 


1 !^'^J'^^J^^"'';'^7,.''i'!^'^v^'»^'ri.^lys;k'L^afc^^''»^;w^^^<u'aH'^ja«^iag^j^''"j-iH^^  I""" 

BABBITT  METALS 

FOR   EVERY   REQUIREMENT 


LUMEN  BEARING  CO.,  BUFFALO 


Spring  Power  Hammers 


These  hammers 
are  particularly 
convenient  eom- 
b  1  n  i  n  )<  in  on  e 
machine  the 
Ptroke  of  a  very 
light  or  heavy 
hummer  as  de- 
sired. 

They  are  strung, 
well  made,  can 
be  run  at  liigh 
speed  witliout 
danger,  require 
verylittle  power 
and  strike  a 
square,  true 
blow  under  all 
circumstances. 
Used  in  govern- 
ment ehops  by 
the  United 
States,  France 
and  Russia,  and 
sold  all  over  the 
world. 


Dienelt&  Eisenhardt,  Inc. 

130-4  No.  Howard  Street 
PHILADELPHIA,  PA.,  U.  S.  A. 


The  Beandry 

Champioo 

Power 

\  Hammer 

^1 

^^^           Simple 
^^^        Durable 

it '  li 

^^^^^      Efficient 

H 

Econom- 

ical 

I^Krf 

Adapted 

Id 

for  every 
description 
of  forging. 

.         Send 

'^^^l^^l 

|r^        -^^  for 

BEAUDRY  &  CO.,  Inc. 

141  Milk  Street, 

BOSTON,  MASS.    1 

CHAMBERSBURG    STEAM    HAMMERS 

AU"WAYS    GIVE    SATISFACTION 

Single  and  Double   Frame,  both   Guided  Ram  and  Guided  Rod  Types. 

STEAM     DROP    HAMMERS 

For  every  class  of  work. 

HYDRAULIC     MACHINERY 

Outside  Hemp  Packed   Riveters.  Forging  and   Flanging 
Presses,  Wheel  Presses.  Cranes,  Pumps  and  Accumulators. 

Send  for  Catalogues  J2  and  33-M. 

CHAMBERSBURG    ENGINEERING    CO.,   CKambersbtirg,  Pa. 
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I.  P.  RICHARDS  COMPANY 

U.  S.  Standard  Punches 


For  all  Structural  Work 
PROVIDENCE,  R.  I..  U.  S.  A. 

Scranton 

Power  Hammprs 

COST  LESS  than 

any  other  ham- 
mer that  will  pro- 
duce an  EQUAL 
AMOUNT  OF 
WORK. 

By  our  construc- 
tion we  avoid 
breakdowns. 


Send  for  Circulars?. 


'S/te  Scranton 
(Q.  Co. 
New- 
Haven, 
Conn. 


Sames'  PocRet-BooR  of 
MecKanical  Engineering 

The  most  useful  reference  nianuftl  published  on  the 
subject,  because  it  is  up-to-date  and  is  yeai-s  in  ad- 
vance of  any  similar  conipilatittii.  No  mechanical  engi- 
neer, designer  or  drftft.smau  should  be  without  it.  Third 
edition,  morocco.  82.1)0.  postpaid.    Write  for  circular. 


C.  M. 

542  Bramhall  Ave.. 


SAMES 

Jersey  City,  N.  J. 


ROYERSFORD 
PUNCH  AND  SHEARS 

None  better — few  as  good.  Just 
the  machine  for  Boiler  Shopts, 
Railroad  Shops,  Structural  Works 
and  Machine  Shops.  Machine  is 
right ;  so  is  price. 

i^ew  cataloj^ue  just  out. 
Ask  for  one. 

Royersford  Fonndrj  &  Machine  Co.,  Inc. 

ROYERSFORD,  PA. 


pUT  OUT  AND  FILE  the  three  Shop  Opera- 
^-^  TION  Sheets  in  this  number.  Your  set  may 
be  worth  a  hundred  dollars  to  you  some  day. 


For  Dynamos, 

Trip  Hammers  or  other 

Heavy  Work. 

We  manufacture  a  solid 
web  pulley  especially 
adapted  for  extremely  se- 
vere service  and  guarantee 
that  it  will  do  the  work 
specified,  no  matter  how 
heavy.  Style  I),  built  of 
selected,  thoroughly  sea- 
soned maple,  having  an 
iron  center  fitted  with  key 
seat  and  set  screw,  is  the 
lightest,  strongest,  stiflest 
and  best  finished  Dynamo 
Pulley  on  the  market. 

The  Gilbert  Wood  SpHt  Pulleys  are  universally  acknowledged  to  be  as 
perfect,  both  in  material  and  construction,  as  it  is  possible  to  make  them, 
and  can  be  used  successfully  wherever  a  leather  belt  can  be  operated. 
Excel  all  others  in  correctness  of  balance  and  trueness  of  running. 

Write  for  illustrated  catalogue  atid price  list. 

Saginaw  Manufafturing  Co., 

Saginaw,  W.  S.  Michigan. 

SALES  AGENCIES  IN  ALL  THE  PRINCIPAL  CITIES  IN  THE  WORLD. 

H«w  York  Branch,  88  Warren  Street.  Chicago  Branch,  88-32  South  Canal  Street. 

Cable  Address,  Engrave.  »  A.  B.  C.  and  Lieber's  Codes. 


STYLE  D.  Sl'LLl.iL 


^hel^^maii  4  GordonXo. 


No.  19  Cyclone  Fors--  lot  coal  aas  $10.00. 


Hot  Weather  Comforts 

are  now  in  demand,  and  we  offer  you  our  Cyclone  Tool 
Forge  for  hardening  and  tempering  tools,  dies,  etc.  The 
heat  is  confined  in  the  furnace  where  it  belongs  and  the 
operator  suffers  no  inconvenience  from  radiation.  The 
work  is  also  constantly  in  sight,  therefore  results  must  be 
perfect.  No  (ire*  to  build;  no  coal  to  handle,  just  light 
the  gas.  turn  on  the  air  blast  and  the  work  is  accompUshed 
in  one-third  the  time  employed  in  the  old  coal  forges. 

Write  for  catalogue  "B.A1."  elvlnK  full  particulars. 
Made  for  coal  eas.  natural  iras  and  ^asullne  iras. 

Buffalo  Dental  Manufacturing  Co. 

Buffalo.  N.  Y..  U.  S.  A. 
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A    BOLT    CUTTER    IS    MUCH    LIKE    A    MAN    IN    THIS 

The  Head  Is  Nearly  Everything 


THe  Merriman  Bolt  Cutter  Head  is  Noted   for 

t'onseiiueiitly. 


1.  Simplicity    of    the    head;     Ouly    four 

parts,  consequently, 

2.  Grtiat  Durability.    Few  repairs  needed. 

3.  Scjuare  Bearing  of  the  Dies  in  the  Ring; 

consequently, 

4.  Solidity  of  the  Dies  like  a  Solid  Die; 


a.  Uniformity  of  the  product;  Bolts  all 

the  same  size, 
fi.  Effectiveness  of    Operation;    Cheapest 

help  can  understand  and  run  it. 
T.  Nomachine  turns  out  work  more  rapidly. 


THE  H.  B.  BROWN   CO..   EAST  HAMPTON,  CONN. 


Send  for  CataInK  No.  12. 


PIPE  THREADING  AND 
CUTTING  MACHINES 

Our  Improved  No.  6  Standard  Machine 
with  patent  adjustable  expandiag;  die 
head  and  tntercbanseable  chasers 

Cuts  off  and  threads  pipe  2fi  to  8 
inches.  A  special  arrangement  of 
gearing  permitsample  power  and 
suitable  speeds  for  working  the 
various  sizes  of  pipe  and  avoids 
the  use  of  large  pulleys  and  tight 
belts.  Every  improved  feature 
for  rapid  and  accurate  operation. 
Write  for  detailed  description. 


D. 


SAUNDERS'    SONS 

YONKERS,   N.  Y. 


THE   h.gh  efficiency  of   PLURAL- 

^     ITY  HIGH  POWER  BOLT 
CUTTERS    is    the   PLURALITY 

DIES,  they  do  more  work,  last  longer, 
and  first  cost  is  less  than  any  other  make. 
The  dies  are  changed  quicker  and  are 
instantly  adjusted.  Also  one  set  of  our 
dies  takes  the  place  of  48  to  96  pieces  in 
other  make  machines.  A  full  understand- 
ing of  the  features  of  this  machine  will 
convince  you  that  this  is  the  leader  in  the 
line  of  bolt  cutters.       '''  "l.  :":'!', u"'"'' 


MUMMERT,  WOLF  %.  DIXON  CO..  Hanover,  Pa. 


lO-ft.   BENDING   ROLL 


This  Bending  Roll  can  be 
opened,  the  formed  shell  re- 
moved and  the  machine  closed 
automatically  by  means  of  our 
Patented  Opening  Device,  by 
one  man,  in  less  time  than  is 
required  for  opening  alone  on 
any  other  machine.  It  is  built 
with  Motor,  Engine  or  Belt 
drive. 


We  build  a  complete  line  of  SHears*  PtivicHes  axkd  Bei\clii:\^  R.olls 

all  sizes,  hand  or  power  drive. 


BERTSCH    CO. 


Write  for  Catalogue 
COMPANY, 


Cambridge    City,   Ind. 


FORCINGS 

For     Machinery     Builders 


We  have  Steam  Hammers,  Drop 
Hammers,  Trip  Hammers  and 
Upsetters. 

The  Machinery  Forging  Co. 

CUCVELA.ND,    O. 


Combination  of 

Stow  Flexible  Shaft 

and 

Multi-Speed  Electric  Motor 

Portable  DrillInK,  Tappine,  Reaming,  Etc. 


Sto\e  Mf^.   Companx 


Bin^Kamton,  N.  Y. 

Selit',.'5oiinenthal  ACo., General  European  Agent.s  London, Enfi^. 

Bom\d  Volumes  of  MACHINERY 
The    Industrial    Press,    Ne'W  York 


PIPE  UP  TO   15  INCHES  CUT  OFF  AND  THREADED 
BY  HAND— AND   ONLY   ONE    MAN   ON   THE    JOB! 

Forbes  Patent   Die  Stocks 

are  what  you  require  if  you  are  handling  any  quantity  of 
pipe  cutting  and  threading.  It  is  not  only  a  "Triple  X" 
labor  saver,  but  it  does  the  work  cleanly,  accurately  and 
rapidly,  can  be  taken  any  where  to  the  work,  used  in  the 
most  cramped  places,  is  complete  in  itself  and  amazingly 
durable. 

VARIOUS    SIZES.      HAND    AND    POWER. 

CURTIS    h.    CURTIS    CO.,  8  Garden  St..  Bridgeport.  Coi^n. 
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The  Fcrracute  Mailiinc  iDinpany,  of   liriilgcUin 
small    bench    foot-iircss    for  steel    pens  and    inittons 


New  Jersey,  Innlds  hundreiis  of  sizes  and   styles  of  presses  Irniii  a 
U)    iionderous  mai  hini-^   weiyhinK  a  hundred    tons,  rapable  of 

txerting   a    pressure    of    a 

thuusand  tons  and  used  for 

bathtubs,    metallic    coffins 

and  boats.     Many  articles 

that  are  n(jw  cast  or  for^jed 

may  be  made  more  rapidly.  «  lu aply  and  cjf  better  quality  m  presses  and   dies.      All  presses  built  by  this  company  are 

scientifically  designed,  the  metal  being  put  where  it  belongs.     N'aluable  improvements — the  result  of  years  of  experience  — 

"      -.1  -  I  1        'pj,j>  leading  types  are:   •'('."  (Ciitiing),  for  tinware,  cans  of  all  kinds,  lamps,  cutlery  and  an 

endless  variety  of  work  in  sheet-metal,  paper,  cloth,  etc.  ; 
•T),"   (Drawing),    for  cups,   gong-bells,   pans,   pot-covers, 


.1111, 111     111.11111     nivu-1111^3    iui    >icci     |jciin   aim     inmuus    lo    |>i)iiuei(>iis   niai  ninei    weiyning   a 

FERRACUTE 

ni:l\'  lie  mniif  iinin-  r.intdlv     ihi-.-inlv  .niiil    iif    lu-iii-r  ,iii  tlitii   m   i^r.-^t,.,;  -iti.I    ,i,,.c  \n    , .r-. ..■.-.- 


ha\e  recenllv  been  made. 


{("■ravity  or  Drop),  for  drop-forgings;   '•?,"  (Punching),  for  bar-metal;  "S,    >„ ^....^  „.    •,wu.,.v.-^.c»,.»;,  ..^.   ^v.....(,- 

plates,  metallic-   shingles   and   armature   disks.     Send   sample  or  specification  and  ask  for  catalog  and  photographs. 


•       '  y--." ^;,         -^.         wuj...,        ^wi.f,     U^.HJj        |.fUllo,        pwv    V-v..  ■   v,  .-, 

automobile  hubi*,  sinks  anil  other  deep  work;  "E,"  (Kmbos^- 

ing  or  Coining),  for  watch-cases,  medals  and  coins;  "(i," 

■  ^ '■"' ■  '■'"'"  (i^tamping  or  Double-crank),  for  ceiling- 


MOLINE  FORGING  TOOLS 


FOR 


Railroad   an(l   Structural   Shops 

Boiler  Shops   and    Implement   Factories 

Car  Shops   and    Drop    Forge   Works 


Deep  Throat  Motor  Driven   Punch 
Manufacturers  of 

BULLDOZERS 

Power   Hammers   and    Drop   Hammers 

Upsetting  and    Forging   Machines 

Eye    Benders,    Forging  Rolls 

Coal   Chutes  for  Coaling   Locomotives 

Write  for  Catalog 

WILLIAMS,  WHITE  &  CO. 

Moline,  III.,  U.  8.  A. 


HIGLEY 


The   Higley  Metal   Saw  is  built 
in  1 6  sizes.     Over  2,000  in  use. 


Vandycll    Churchill  Company 


NEW  YORK 
NEW  HAVEN 


PITTSBURGH 
PHILADELPHIA 


Genuine  Armstrong  Stocks  and  Dies 

BUILT  FOR  ACCURATE  WORK.    BUILT  FOR  HARD  WORK. 

Engineers  and  Steam  Fitters  demand  the  best. 

For  sale  by  ALL  LEADING  JOBBERS  In  the  country. 

T^e  complete  catalog  mailed  upon  request. 

The   Armstrong   Mfg.   Co.,  297  Knowlton  St.,  Bridgeport,  Conn. 


Ton  kno'w 
whnt  you 
w&nt — »«o 
thftt  you 
ff«t  what 
you  ask 
for. 


IGO 
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YOU 


cannot  judge  a  Pipe  Threading  and  Cutting  Machine — or  any  other  machine — by 
its  first  cost;  or  by  the  pretty  pictures  in  the  catalogues,  or  by  the  fond  things 
said  about  it  by  "admiring  friends." 

You  must  find  out  in  most  cases  the  value 
of  your  purchase  after  you  have  bought  it. 

Therefore  you  are  ofttimes  stung  accord- 
ingly. 


WE 


do  business  differently. 

We  are  sure  of  our  Threaders.  We  build 
every  blessed  part  and  piece  of  the  Mer- 
rell.     We  know  they  will  give  satisfaction. 

Therefore  we  take  no  risks  in  sending  you 
the  Merrell  for  a  thorough  thirty  days  free 
trial  in  your  own  shops — before  you  buy  it. 

If,  through  any  reason  the  Merrell  does 
not  please  you,  you  are  not  out  a  penny. 
You  are  under  no  obligation  to  buy. 

Let  us  tell  you  all  about  the  Merrell  in  the  Merrell  catalogue 
—then  let  us  send  you  a  Merrell  for  30  Days  Free  Trial. 

Write   to 


THE  MERRELL  MFG.  COMPANY,  15  Curtis  St.,  Toledo,  Ohio 


Special  Features  on  the  New  8-ir\. 


Single  Pulley  Dreve. 

No  Rocking  Gears. 

No  Clutches. 

Lower   half  of  box   cast   in 
bed. 

Steel  Chuck  Slides. 

Babbitt 

chored 

shrinkage. 


:*Pipe  MacHine 


the 


in    main 
to     prevent 


bearings 


an- 

excessive 


N'ew  circular  just  issued  scut  ou  request. 


Bignall  (^  Reeler  Manufacturing  Company 

ED'WARDSVILLE,    ILLINOIS 

Foreign  Agents:  Chas.  Churchill  &  Co.,  London,  Birmingham,  Manchester,  Glasgow.    Schuchardt  &  Schutte,  Berlin, 
St.  Petersburg,  \'ienna,  Stockholm.    Alfred  H.  Schutte,  Cologrne,  Paris,  Milan. 
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TRIMO"   PIPR  WRRNCH 


TRAOB  MARK 


STRONGEST  MADE.  Less  nxjiciisn  f<jr  broken  parts  Tf\>liu-<-il  as  well  as 
time  saved,  Drop-forged  from  specially  selected  steel,  luwrted  jaw  ia 
handle  easily  and  cheaply  replaced  when  worn  out,  displacinii;  the  out- 
of-date  aud  unsatisfactory  method  of  drawiu)^  temper,  tiling  and  re- 
hardening  wlien  teeth  are  cut  in  tin-  handle. 


PATENT  CD 


GOLD  MEDAL 
St.  Louis,  \m. 


Send   for  otalo^  No.  S8   aho'win^   full  lin«. 

TRIMONT  MFG.  COMPANY,  55  to  71  Amory  St.,  Roxbury,  Mass. 


Power  Punching 


and 


Shearing 
Machines 

Belt,  Steam  and 

Electrically 

driven. 

LONG  &  ALLSTATTER  CO. 

HAMILTON,  OHIO,  U.  S.  A. 


Our  machines  are 
350  sizes  and 

SINGLE, 
DOUBLE, 
UPRIGHT, 
HORIZONTAL, 
GATE, 
MULTIPLE, 

FOR 

Railroad  Shops, 
Locomotive  Shops, 
Bridge  Works, 
Etc. 


IT    COSTS    LESS 

to  install  a  Loew  Victor  Pipe  Machine, 
which  will  soon  pay  for  itself,  than  to  try 
to  do  your  pipe  threading  with  an  old- 
fashioned  and  incompetent  apparatus. 


With  th< 


Loew  Victor 


vou  SAVE 


LABOR 


TIME 


RESULTS 


The  experience  of  others  with  the  Loew  Vxtor 
is  an  awurance  of  the  satisfaction  it  will  give  )ou. 

WRITE   us. 

The  Loew  Mfg.  Co.,  Cleveland,  0. 


Western  Itepix'senlativf  : 


I..  i:o>i,  iJo  Nad&au  St..  New  \  ..Tk. 
.  S.  Meiick.  6  So.  Market  M.,  Chica^u. 


Pipe  Threaders  and  Cutters 

With  efficiency  as  well  as  beauty. 

Heavy— none  more  so ;  bed  cast  in  one  piece,  no  stands  or 
legs  to  work  loose.    No  oil  soaked  floors ;  fire  risk  reduced. 

Single  speed  pulley;  all  gear  speed  changes  through  semi 
steel  cut  gears. 

Deep  chasers  cutting  long  taper  perfect  threads  in  one  cut 
as  easily  on  steel  as  on  iron  pipe. 

Let  us  prove  to  you  that  the  higher  cost  o£  a  modern  tool  is 
justified  by  the  character  and  quantity  of  its  product.  Circulars 
for  the  asking. 

Standard  Engineering  Co., 

Ellwood  City,  Penna. 

St.  L.ouis  Office :   1012  Chemical  BuUding. 
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"RIVETT"  PRECISION 

THe  Lathe  For  Accuracy 

A  machine  for  toolmalcers,  inventors,  scienrists  and  others  who  produce  small  work  of  extreme  accuracy,  and 
because  of  its  wide  range,  also  adapted  for  a  variety  of  work  that  ordinarily  would  be  considered  too  heavy 
for  a  precision  lathe.  The  Rivett  has  full  adjustments  on  all  movements,  sliding  surfaces  accurately  scraped 
and  all  bearings  ground  absolutely  true.  Lead  screw  is  as  perfect  as  skilled  workman  can  make  it,  and  of 
large  diameter  to  avoid  torsional  strams.     Full  details  for  the  askmg. 

We  make  5  sizes  of  Bench  and  Tool  Room  Lathes  for  $100.00  and  up. 

Do  \)oa  kno'w  the  Rivetl-Dock  Thread  Tool? 

Rivett  LatHe  Manufacturing  Company 

BOSTON,   (Brighton   District),   MASS.,   U.  S.  A. 


WORKING  ENDOF  A 
a-INCH   MACHINE 


Hurlbut's  Patent 
Cutting-ofF  Machine 


Made  in  2-inch,  3-inch, 
4-inch,  5-inch,  6-inck, 
8-inch  and  lo-inch  sizes. 


Circulars  on  appllcatlen. 

HURLBUT-ROGERS 
MACHINE  CO. 

So.  Sadbory,  lass. 


IN  CRUCIBLES  — UNIFORMITY 


ECONOMY 


Only  the  very  best,  that  is— the   most   uniform,  the   most   dependable  crucibles    SHOULD 
be  used.     If  you  don't  USE  ours  it's  because  you  don't  KNOW  ours.      Let  us  show  you? 

WRire    DtPT.     F    FOR    LISTS    AND    PRICES. 


McCULLOUCH-DALZELL    CRUCIBLE    COMPANY, 


PITTSBURGH,    PA. 


BINDING  SECT.  SEP  2  4  1968 


nil-' "in 

Engineering 


PLEASE  DO  NOT  REMOVE 
CARDS  OR  SLIPS  FROM  THIS  POCKET 


UNIVERSITY  OF  TORONTO  LIBRARY 


ENGIN 


STORAGE 


